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1.1 General information

1.1.1 Copyright
© Copyright 2010 HITACHI Air Conditioning Products Europe, S.A. — All rights reserved.

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 introduce them into products
previously 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.

1.1.2 Introduction

HITACHI presents the FSXN series, which belongs to the SET FREE series characterised by its modular design. The
application of a single unit, called a base unit (8 - 18 HP) or the combination of two or up to three of these base units of
different powers covers the rest of the range of capacities (20 - 54 HP) for air conditioning in office buildings and small
industry.

The modular concept of the FSXN series offers refrigeration, heating or both simultaneously, to create personalised
environments for every necessity.

1.1.3 Environment-friendly units

The new range of HITACHI outdoor units uses environment-
friendly R410A gas refrigerant and applies RoHS and Green Dot
standards throughout the production and installation process to
reflect HITACHI's awareness of environmental respect and
commitment.
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1.2 Safety

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 injuries and damage to the unit, the installation, 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.

A DANGER

e The text following this symbol contains information and instructions relating directly to your safety and
physical 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

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

* 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.

[#) wore

* 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.
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1.3 Product guide

1.3.1 Classification of outdoor unit models and CH units

Unit type (outdoor unit): RAS
Position-separating hyphen (fixed)
Capacity (HP): (8-54)
FSX: SET FREE series
N: R410A refrigerant

XXX - XX FSX N

Type of unit: CH (Cooling/Heating Changeover unit)
Position-separating hyphen (fixed)
Maximum capacity of connectable indoor units (HP)
6.0: 6.0 HP
10.0: 6.1 to 10.0 HP
N: R410A refrigerant
1: Generation

XX - XX N 1

1.3.2 Product guide: Outdoor units
€ RAS outdoor units

RAS FSXN outdoor units

RAS FSXN
e —
% Lx 3~
Unit Code Unit Code
RAS-8FSXN 60288346 RAS-14FSXN 60288349
RAS-10FSXN 60288347 RAS-16FSXN 60288350
RAS-12FSXN 60288348 RAS-18FSXN 60288351

[#) wore

To obtain the different working range powers, please refer to chapter Combination of outdoor units, see on page
5.
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The power range of the RAS-(8-54)FSXN outdoor units is obtained by applying one unit (RAS-(8-18)FSXN) or by the
combination of two or three outdoor units (RAS-(20-54)FSXN), depending on the instructions in the following tables.

Base units
HP 8 10 12 14 16 18
Model RAS-8FSXN RAS-10FSXN RAS-12FSXN RAS-14FSXN RAS-16FSXN RAS-18FSXN

Combination of base units

HP 20 22 24 26 28 30
Model RAS-20FSXN RAS-22FSXN RAS-24FSXN RAS-26FSXN RAS-28FSXN RAS-30FSXN
RAS-8FSXN RAS-8FSXN RAS-10FSXN RAS-12FSXN RAS-14FSXN RAS-14FSXN

Combination

RAS-12FSXN RAS-14FSXN RAS-14FSXN RAS-14FSXN RAS-14FSXN RAS-16FSXN

HP 32 34 36 38 40 42
Model RAS-32FSXN RAS-34FSXN RAS-36FSXN RAS-38FSXN RAS-40FSXN RAS-42FSXN
RAS-16FSXN RAS-16FSXN RAS-18FSXN RAS-12FSXN RAS-12FSXN RAS-12FSXN
Combination RAS-16FSXN RAS-18FSXN RAS-18FSXN RAS-12FSXN RAS-12FSXN RAS-12FSXN
- - - RAS-14FSXN RAS-16FSXN RAS-18FSXN

HP 44 46 48 50 52 54
Model RAS-44FSXN RAS-46FSXN RAS-48FSXN RAS-50FSXN RAS-52FSXN RAS-54FSXN
RAS-12FSXN RAS-12FSXN RAS-12FSXN RAS-14FSXN RAS-16FSXN RAS-18FSXN
Combination RAS-14FSXN RAS-16FSXN RAS-18FSXN RAS-18FSXN RAS-18FSXN RAS-18FSXN
RAS-18FSXN RAS-18FSXN RAS-18FSXN RAS-18FSXN RAS-18FSXN RAS-18FSXN

5
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1 General information H ITACH'
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1.3.3 Accessory code list

HITACHI offers a range of different accessories and remote control systems that can be used with the SET FREE outdoor
units. Please consult the corresponding Technical Catalogue for controls.

Name Description Code Figure
MC-20AN _ Branch pipe - 70526009
(pipe connection kit)
MC-21AN Branch pipe 70526010

(pipe connection kit)

Branch pipe

MC-30AN . ; . 70526011
(pipe connection kit) w
MC-20XN Branch pipe 70526109

(pipe connection kit)

MC-21XN BEREnpEE 70526110
(pipe connection kit)
MC-30XN | BEREn plpE 70526111
(pipe connection kit)
CH-6.0N1 CH Unit 60291633
CH-10.0N1 CH Unit 60291634
DBS-TP10A Drain Boss 60291683
E-102SN2 Bz Fioe 70524001
(multikit)

E-162SN2 Btz pilve 70524002
(multikit)

E-242SN2 Btz gllve 70524004
(multikit)

E-302SN2 EIETE 19D 70524005
(multikit)

E-52XN2 SIENE PI0D 70525000
(multikit)

E-102XN2 EIEE P2 70525001
(multikit)

E-162XN2 Bl e 70525002
(multikit)

E-202XN2 Bl P 70525003
(multikit)

E-242XN2 Bz Fioe 70525004
(multikit)

E-322XN2 Btz piloe 70525005
(multikit)

MH-84AN Header branch 70522007 —
MH-108AN Header branch 70522008 AR
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2 Unit installation
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2 Unit installation HlTACHl
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2.1 Outdoor unit

Mount the outdoor unit in a shady location or where it will not be exposed to direct sunlight, or to high temperatures. It should
also be a well-ventilated spot.

Mount the outdoor unit so that noises and the discharge of air from the unit will not bother neighbours or the surrounding
environment.

Install the outdoor unit in an area of limited access to the general public.

In cold climates, ice may form on the unit. When installing the unit, make sure that ice falling off the unit could not pose a
risk to passers-by.

When installing the outdoor unit in areas covered by snow, mount the covers supplied by the fitter on the top of the unit and
on the heat exchanger inlet side.

Do not install the outdoor unit in zones where dust or contamination could block the outside heat exchanger.
Do not install the outdoor unit in areas with a high air content of oil, saline atmospheres or aggressive gases such as sulphur.

Do not install the outdoor unit close to sources of strong electromagnetic radiation or in areas where electromagnetic waves
radiate directly towards the electrical box and the components of the unit. Install the unit as far as possible from these
sources (minimum 3 metres); electronic noise may result in the incorrect operation of the unit.

& CAUTION

In areas with high electromagnetic turbulence, a fuse may blow or the unit stop or an alarm may be triggered. In
this case, stop the system and restart it to remove the alarm.

Make sure that the base of the foundations is flat and strong enough to bear the weight of the unit.

Install the outdoor unit in an area with enough space around the unit to permit service and maintenance tasks.

& CAUTION

e The aluminium fins have sharp edges. Take special care to avoid injury.
e The outdoor unit must be installed on rooftops or in areas not accessible by the user. Only service technicians
and maintenance personnel are permitted access to the unit.

When transporting the unit, make sure that it is securely and
correctly fastened to the vehicle to avoid damage. To avoid
damage, use appropriate textile slings -A- and cardboard
protection -B- to ensure that the unit is immobilised without
damaging it.

Use a suitable crane with the required loading capacity on flat
ground when loading and unloading the unit.

& CAUTION

Do not place other material on top of the outdoor units during
transport and storage.

If the unit is not installed immediately, it should be stored in a suitable location, protected from the elements, especially in
saline atmospheres and from rodents. The unit must be stored with all the transport protection with which it was supplied
and with the wooden base -C- fitted.

SMGBO0065 rev. 1 - 12/2010



2 Unit installation HlTACHl

Inspire the Next

When handling loads with fork-lift trucks, special care should be
taken to prevent injury to individuals in the vicinity or damage to the
unit itself.

A CAUTION

National and local legislation must be observed with respect
to driving and the handling of loads with fork-lift trucks.

The only places in which the forks of the fork-lift truck can be
inserted are through the openings -A- of the unit base.

Do not apply excessive force to these openings, with either the
forks or other tools. This could damage the base of the unit.

Do not move the unit by pushing it on side -B- of the base with the forks of the fork-lift truck or by applying force on zone
-C-.

Do not use wheelbarrows to move the unit.

Do not remove any of the protective packaging from the unit to
protect it during handling and lifting.

The unit should only be lifted from the base.

Fit the hoisting slings -A- through the openings -B- on the base of
the unit.

I\ pancer

* Always use textile slings in good condition, without cuts
or wear, and with the correct capacity for lifting the
outdoor unit.

* Do notfit the slings on the wooden base -C- of the unit. The
wooden base is only designed to protect the base of the unit during transportation; it will not withstand the
strain of lifting the unit.

* Do not use metal cables to lift the unit. Metal cables may slip on the wooden base supporting the unit and could
cause the unit to tilt or fall during the lifting operation.

Slightly tighten the two hoisting slings.

Insert protection -E- between where the slings touch the upper D
protective cardboard packaging of the the unit. The slings must not

touch the unit.

The slings should form an angle of more than 60° -D- with the upper E

part of the unit. The unit should be kept horizontal throughout the
lifting operation. If necessary, tie guide ropes on to prevent the unit
from swinging freely during the lifting process.

Do not apply force to zone -F-.

VAN

No-one should remain in the radius of action of the crane during the lifting process.
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2.1.3 Installation space RAS-(8-18)FSXN

/
D o
o
e 3
ol c b
Vo ] o
_ 7 jinj /
Ly A B -
o 7 -
. g
L ——
;% | |
o
765
|
> 500 + h2/2 / \ > 300 + h1/2

[ wore

Side view. All measurements are in mm.

Calculate the service space required during the installation of the unit, based on the following:

» If there are no walls in front of or behind the unit, a space of 500 mm is necessary in front -A- and 300 mm behind -B-.
« If the front wall is higher than 1500 mm, a space of (500 + h2/2) mm is required at the front -A-.

« If the rear wall is higher than 500 mm, a space of (300 + h1/2) mm is required at the back -B-.

« |f awall -D- is installed in front of the unit, a ventilation hole -C- should be made in the wall.

*  When the space over the unit is less than 1500 mm, or the space around the unit is closed, a duct is required to prevent
short-circuits between the inlet air and the discharge air.

» If there are any obstacles in the space over the unit, the four sides of the unit should be left open.

10
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2 Unit installation

Model

RAS-8FSXN
RAS-10FSXN
RAS-12FSXN
RAS-14FSXN
RAS-16FSXN
RAS-18FSXN

Net weight (kg)

210

295

315

o
o[ [c—o
X
Center of gravity (mm)

X Y Z
470 310 630
540 295 575
540 305 590

HITACHI

Inspire the Next

B
C .
Ll
Y
Outer dimensions (mm)
A B Cc
950 765 1720
1210 765 1720

If the units installed are adjacent to high buildings, without walls in two directions, a space of 300 mm is required at the rear

side of the unit.

>10

w
L LS

$ > 300

@ NOTE

> 200

W

¢ > 300

@

¢ All measurements are in mm.

@

e Top view. The arrow V indicates the front of the unit.
e W: No limit for side wall height.

1"
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@ NOTE

2 Unit installation

Single Installation

A > 300 + h1/2
v
0
W

>10

> 500 + h2/2

BN

Rear to rear installation 1

E > 500 + h2/2

99 @

A
> 900

00®

>20L

| >20 §>500+h22

All measurements are in mm.

Top view. The arrow V indicates the front of the unit.

W: No limit for side wall height.

12
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Installation in the same direction

>10
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»
»

L&

> 300 + h1/2

500

>20JL

!L>2O

i > 500 + h2/2

> 200

Rear to rear installation 2

I > 500 + h2/2

9@

9|®

>400 | |

)

T

>400 ¢> 500 + h2/2
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Single installation Installation in the same direction
> 300 + h1/2
W > 300 + h1/2 > 200 > 200
X (D
v v
>200 74 |/ O\ N >200 W 000
\J W C W

1

>800{ > 500 + h2/2 @ @ v
W >800{ — - }>800

I
N

AN
>200 >200 > 500 + h2/2
Rear to rear installation 1 Rear to rear installation 2
_>500 +h2/2 > 500 + h2/2
A
=000y = 0 O
1
w P W >900
) W L
v

>eoo{ ‘L | E>8oo >800~T l ‘ | B E>800
* T [T

| 0 AN X \

>200 > 200 > 500 + h2/2 >400 >400 > 500 + h2/2

[#) wore

e All measurements are in mm.
e Top view. The arrow V indicates the front of the unit.
e W: No limit for side wall height.

[#) wore

e All measurements are in mm.

e The dimensions considered in the following figures include the space necessary for typical installation and
maintenance work for operation in refrigeration mode at an outdoor temperature of 35 °C.
If the outdoor temperature is higher and if there is the possibility of short circuit between the inlet and outlet
air, locate the most suitable dimensions by calculating the air flow current in comparison with the dimensions
given.

* For installation in several groups, a maximum of six units (A) one metre apart can be grouped.

A >1000

Tee 0o e

e If the unit is surrounded by walls on all four sides, keep one of the walls partially open.

* Keep the upper side open to prevent mutual interference of inlet and outlet air for each outdoor unit.

13
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Avoid installing at locations where strong winds (A) are directed towards the unit's air inlet side (B). If this is not possible,
install a wind protector (C).

] 7

L C\ Il
-— @"
SRS s T 11

b o 1

1
<300
-—
-—
-—
w

f

At locations where snow is frequent, place hoods, field supplied, on the air inlet and outlet areas (B and C) preventing
the wind (A) from directly affecting the air outlet. Also, a higher base foundation should be installed in order to prevent
the accumulation of snow (D). Install the unit at a sunny location.

23
A —> A —>
/
¢ L l
|| NS /. A
il
D

14
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* The following figures show the recommended dimensions of the air inlet and outlet hoods for the outdoor unit.
* Use 1 mm thick steel plates for the hoods and 1.5 mm for the brackets.

» Use drilled steel plates for the air inlet hoods.

» Paint the hoods in accordance with Munsell code 1.0Y 8.5/0.5 beige color.

* Use self-tapping screws M5 for fixing the hoods.

* Reinforce the hoods with brackets if necessary.

* All measurements are in mm.

RAS-(8-12)FSXN

898
_ 1
7= /
1 7
L s 7
& 0 © LD © A
[ |
( ] ®
©
o
&
3 4
N L 3
~J. J—
oC_) [
200 948 200 400
P
0 o © o O
4 3
©
o
™
N
\m |_—1
pC [ [C
200 948 200
No. Name
1 Air discharge hood
2 Rear suction hood
3 Left suction hood
4 Right suction hood
5 Safety cable (to prevent overturning)
6 Air flow direction (front side)
7 Air flow direction (rear side)
15
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RAS-(14-18)FSXN

1158
1
Q4 @ o © A
[ |
( ] ©
©
N o
Q& 4
3
N / R
©
I~ J—1
o[ a—| [}
200 1210 200
P
3 ° 3 ° &
4 3
[(e}
o
[sg]
N
‘\l[n _—
[ T Jc—d
200 1210 200
No. Name
1 Air discharge hood
2 Rear suction hood
S Left suction hood
4 Right suction hood
5 Safety cable (to prevent overturning)
6 Air flow direction (front side)
7 Air flow direction (rear side)
16
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2 Unit installation

Enlarge view of A

).

1
\:

7
\.

CY =

1 2 fixing screw.

Enlarge view of P
Punch Mark (4 places)
Drill a pilot hole into the punch mark and mount the fixing plate.

Enlarge view of B
1 1

i
(L

1 1
1 2 fixing screw.

Enlarge view of C

1 2 fixing screw.

Air discharge hood for RAS-(8-12)FSXN

<14>

12

HITACHI
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O o O O
\\{5\ 2x28 D
11
4xA ¢
<934>

898 758
C
2 1
~ e
4
- 8 K
O A O A O
g\ﬁ; 2x28 D fL ~
0
i A
C)\4XA C 10
&
<935> © <464>
A\
7
Q~
Al o
Q*/

SMGBO0065 rev. 1 - 12/2010




2 Unit installation

Rear suction hood for RAS-(8-12)FSXN

[ wore

No.

© 0O N O O H» O N =

- o
- O

12

364 <205> 364
A
6xB 2xA e
v
- ). 1
@
A
o
E o
v A
(%]
o]
Al S
&=
<
\%
/ B
<933>
2 1
949
C: fixing screw (accessory).
D: hole for fixing screw to prevent overturning.
< >: dimension of installation.
Quantity
Name
Air discharge hood Suction rear hood
Right plate 1
Left plate 1
Front panel (1) 1
Front panel (2) 1
Front panel (3) 1
Front panel (upper) -
Front panel (lower) -
Side plate 1
Left fixing plate for front 1
Right fixing plate for front 1
Left fixing plate for rear 1
Right fixing plate for rear 1
Air discharge hood for RAS-(14-18)FSXN
1158 758
C
2 1
~N e s
3 - : : .
8 ~ O O
O A O A O ‘ o
‘ 4 12 '.‘
9\ﬂ3\2xm8 D i . \Hj 2x08 D
1
i A
10 4xA
®axa ¢ N c
<1195> © <464> <14> <1194>
' v
7
Q.
A o
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2 Unit installation

Rear suction hood for RAS-(14-18)FSXN

@ NOTE

C: fixing screw (accessory).

6xB

2xA
494\ . <205> 494 A
\L v
S I [ 1
A
= 3 (=3
o
<
\%
- 4 )
5|8
o
<
r \%
+ +
N
<1193>
1
1209

D: hole for fixing screw to prevent overturning.

< >: dimension of installation.

© 0 N o O »h O N -

-
- O

12

Name

Right plate
Left plate
Front panel (1)
Front panel (2)
Front panel (3)
Front panel (upper)
Front panel (lower)

Side plate

Left fixing plate for front
Right fixing plate for front

Left fixing plate for rear

Right fixing plate for rear

Left suction hood for RAS-(8-18)FSXN

19

c 2xA
3 >/
I 4xB
~—~—_|
200

Air discharge hood
1
1
1

<400>

1022

<400>

<605>

625
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>
7~
19.5

915

12

Quantity

Suction rear hood
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Right suction hood for RAS-(8-18)FSXN

D 2xA
\rtv ] 3
7
X . \( o
S | N & ©
g s 1,
D 4xB v / A T — o
0 N NCEEE
e
= * é
<
v
7
Q
[+ +| v 1
B F/“‘
2 L —" Q-/
<360>
1
380 200

@ NOTE

C: fixing screw (accessory).
D: hole for fixing screw to prevent overturning.

< >: dimension of installation.

Quantity
No. Name
Left suction hood Right suction hood
1 Right plate 1 1
2 Left plate 1 1
3 Front panel (1) 1 1
4 Front panel (2) 1 1
(@) vore
All measurements are in mm. 78 608 78
& & A
A. Mortar housing 8100 x 150 (square x depth). > 100 ‘\ l\D\ >100 | /. B
> 150 = =
B. Drainage 100 x 20 (width x depth). — — —
C. Anti-vibration insulation material. DC
C

D. Refrigerant pipes.

The foundations for the installation of the outdoor unit must be more
than 150 mm above ground level.

The foundations require perimeter drainage to help drain condensation.

When a system of condensation drainage pipes is required for the outdoor unit, the genuine accessory DBS-TP10A should
be used. Do not fit drainage pipes or collection trays in cold climates, as they could freeze and break.

A DANGER

Drainage must not take place in areas frequented by pedestrians. In low temperatures, the drainage water could
freeze and lead to falls.

20
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The foundations must be able to bear the weight of the whole of
the base of the unit and should be laid as shown in the diagram.

A. Front part of the unit. A
B. Base of unit. B B
C. Foundations.

Check the front-rear line and the sides of the unit are level: there % (63
should not be more than 10 mm difference between each side.

The foundation must be sufficiently strong to ensure that the
outdoor unit:
* Is not tilted.

* Does not produce strange noises.
* Remains secure in the event of strong winds or earthquakes.

[#) vore

All measurements are in mm.

Secure the outdoor unit using the field-supplied anchorage bolts. 131 688 131

18

A. Openings for the anchorage bolts (4x) 38 x 15.
1. Outdoor unit SET FREE RAS-(8-12)FSXN
2. Outdoor unit SET FREE RAS-(14-18)FSXN

729

18

131 948 131

18

729

18

Diagram of fastening of outdoor unit using field-supplied anchorage M
bolts. A

A. Nut.
B. Washer. . B
C. M12 anchorage bolt.
D. Mortar fill.

E. Concrete.

21
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2.2 CH units

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

A DANGER

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

A CAUTION

* Do not put any material on the product.
* Be careful not to damage on insulation materials of unit’s surface when lifting.

The CH unitis installed indoors for the SET FREE FSXN system, between the outdoor unit and indoor unit. The combination
of the CH unit and indoor unit is as follows:

Model Indoor unit quantity Total indor capacity (HP)
CH-6.0N1 1to7 Less than 6.0
CH-10.0N1 1t08 6.0 ~10.0

[#) wore

e The excess of the total capacity may cause insufficient performance and abnormal sound. Be sure to connect
within the allowable total capacity.

e In case that the indoor unit total capacity is 10.0 HP for CH-10.0N1, the performance may decrease
approximately 5% in cooling and 10% in heating.

I\ pancer

e Do notinstall the indoor unit in a flammable environment to avoid fire or an explosion.

A CAUTION

e Check to ensure that the ceilling slab is strong enough.
* Do not install the CH unit outside. If installed outdoors, an electric hazard electric leakage will occur.

22
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Check to ensure that the following accesories are packed with the CH unit.

Model
CH-6.0N1 Qty. CH-10.0N1 Qty.

Reducer ID15.88 @))- ID19.05 1 ID15.88 @))- ID19.05 1

D127 T JJ1) ID15.88 2 - - - -
Accessory Pipe

(for flare nut) - - - - D222 (O30 ID19.05 2
- - - - ID19.05 QI—JJ)  ID19.05 2

ID16 - g ; 2 ; ; ] )
Accessory

ID38 - a_ ; 3 ; ; ; ;

Insulati
C= =1 I O I N =
ID22 - - - ; - g ; 2
ID43 - - - - - g - 3
Clamp - M o 6 - M - 6

ID: Inner diameter.

Install de CH unit with a proper clearance around it for maintenance working space, as shown in the figure.

Model A B
CH-6.0N1 300 70
CH-10.0N1 400 70 % Ergg
= C
C. Electrical box. N, .
| A
D. Service space (300 x 300). ‘ ~. ‘
N !
E. Service access door (450 x 540). \ Z \‘7 D
| |

F. 2- suspension bolt. M10 or W3/8 (field supplied). e N
: AN N
G. Upper side. E
H. Bottom side.
F G

@ NOTE g @/ S2
All measurements are in mm. ﬂ Qﬁ

==

> A Vo oo >A ’
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Check to ensure that the ceiling is sufficiently strong to sustain the CH unit. If the ceiling is weak, abnormal sound and
vibration may occur.

The refrigerant flow sound may be heard from the CH unit when the electric expansion valve in the CH unit is activated.
Therefore, take the following action to minimize the sound.

1 Install the CH unit inside the ceiling. As for the ceiling material, select a material like a plaster board (at least 9 mm)
which minimizes operation sound.

2 Do not install the CH unit in a place near bed rooms or hospital rooms.
The refrigeration flow sound may be heard from the CH unit when the operation is changed to cooling/heating mode.
Therefore install the CH unit in the ceiling of corridor so that refrigerant flowing sound may not be heard in the room.

Do not install the CH unit in a hot or humid place like kitchen to prevent dew condensation on the outer surface of the
CH unit. When installing the CH unit in such places, apply additional insulation.

Pay attention to the following points when the CH unit is installed in a hospital or other facilities where there are electronic

waves from medical equipment.

1 Do not install the CH unit where the electromagnetic wave is directly radiated to the electrical box or intermediate
wiring (Operating line).

2 Install the CH unit and components as far as practical or at least 3 meters from the electromagnetic wave radiator.

3 Install a noise filter when the power supply emits harmful noises.

The installation place should be convenient for the refrigerant piping or electrical wiring connection.

Do not install the CH unit in the place with organic solvent atmospheres, such as painting and cleaning factories.
Synthetic resin material may be damaged.

Do not install the CH unit in the place where flammable gas may generate, drift or accumulate. Also avoid the place
where the carbon fabric may float.

Use a suspension bolt (W3/8, Metric screw thread: M10).
Prepare suitable washer and nut.
Use a suspension bolt with 30 to 45° sloping angle.

1 Suspension bracket 2—11 x 34 slotted hole. Unit

nit: mm
2 (for suspension bolt). 530 '
3 Electrical box. 2

nJ

: |
Step 1
1 Select afinal location and installation direction of the CH unit paying careful attention to the space for the pipping, wiring
and maintenance.

2 Mount suspension bolts after selecting the final location of the CH unit.
3 Mount the suspension bolts in the slotted hole on the electrical box side.
4 Contact the qualified constructor or carpenter for the ceiling treatment.
Step 2

Mount suspension bolts, as shown in next figures.

24
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2 Unit installation

For steel beam.

O O ~NOOOG A WN-

C-shaped clamp.

Antiskid clamp (bend it).

Nut.

Suspension bolt.

Support angle.

Suspension bolt.

Suspension bolt (W3/8 or M10).
| beam.

Suspension bolt (W3/8 or M10).

For wooden beam suspension.

NOoO O~ WON--

Wooden bar (60 to 90 mm square).
Wooden beam.

Nut.

Square washer.

Nut.

Square washer.

Suspension bolt (W3/8 or M10).

For reinforcing steel.

a b ON -

150 to 160 mm..

Insert (100 to 150 kg).

Steel.

Suspension bolt (W3/8 or M10).
Concrete.

For concrete slab.

Hole-in-anchor.

O NOGThA WN-=

Part A.

Part B.

Unit body.

Use a holesaw to make a hole.
Inserting.

Break a head portion of anchor by using a hummer.

Fixing.
Fixing bolt.

Resin capsule.

Use the resin capsule within a warranty period. It affects for 6

months from the manufacturing date.

NOoO g, WON--

After inserting, do not rotate or put any force until resin is hardened.

Stiffening agent.

Glass.

Stone.

Epoxy resin.

Resin capsule.

Use a holesaw to make a hole.
Inserting (with pulse rotation).
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Inspire the Next

Required time is as shown in the following table:
Ambient temp. (°C) Time
Min. 30 minutes

20
15 Min. 1 hour
10 Min. 2 hours
5 Min. 4 hours
0 Min. 8 hours
26
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Changing the location of electrical box
Depending on the installation space, changing the location of electrical box is available.
In case of changing the location of electrical box, follow the procedure below.

1 Remove the service cover for the electrical box.

2 Remove the service cover for the electronic expansion valve.

3 Remove the electric box.

4 Remove the wiring from the wire clip and edge saddle, and move the electrical box.

After moving the electrical box, the wiring should be put into the edge saddle and bounded with the wire clip. (Refer to
“enlarged view of A” below.)

Mount the electrical box.
Rotate the service cover for the electronic expansion valve 180 degrees and mount it.
7 Mount the service cover for the electrical box.

(=233 ]

A

A. See below the enlarged view.
B. Service cover for electrical box.
C. Electrical box.

D. Service cover for electronic expansion valve.

Enlarged view of A.

1 2+

1 / /

yA /

\ S
-5 T ) W ,@g{@
e

./

yd

1 Edge sadle.
2 Wire clip.
3 Electrical box.
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A. Before change.
B. After change.

* Make sure that the wirings are bounded with the wire clips in order to prevent the electrical box from entering water.

Marking of the position of the suspension bolts and wiring connections
1 Mark the positions of the suspension bolts, refrigerant piping connections and wiring connection.
2 Installation dimensions are shown in Initial checks, see on page 23

Mounting the CH unit
1. How to put nuts.
Put nuts on each of the two suspension bolts before hanging the CH unit, as shown in next figure.

* Mounting washers are required in order to fix the suspension bracket to the suspension bolt.

1 Suspension Bolt (M10 or W3/8) (Field-Supplied) 1 _MZTM
2 Nut (Field-Supplied) T
3 *Washer (Field-Supplied) 2 | 2oS0mm
4 Suspension Bracket (Equipped with CH Unit) 3
5 *Washer (Field-Supplied) ?lﬁ
6 Double nut (Field-Supplied) 4

. . *5
Field-Supplied Parts

o EH_|

* Suspension Bolt: 2-M10 or W3/8 CH UNIT
* Nut: 6-M10 or W3/8
* Washer: 4-M10 or W3/8

N

. Hanging the CH unit.

* To hang the CH unit hold it from the bottom of the casing.

» Insert the suspension bolt into the groove part of the suspension bracket as shown in the figure below. Ensure that the
washers are correctly fixed to the suspension bracket.

» After hanging the unit, the piping and wiring connection should be done inside the ceiling. The position of the pipes has
to be taken into account when selecting the location of the CH unit installation.If the CH unit has to be installed in a
location where there is no piping or wiring connection, piping and wiring installation should be done before the unit is
hanged.

» Keep the CH unit levelled to the ceiling. If the CH unit is not leveled, a malfunction may occur.
* Once the position of the CH unit is adjusted, tighten the nuts of the suspension bolts.

Suspension Bracket.
Upper side.
Suspension bolt.
Bottom side.

B OWON -
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3. Piping work and refrigerant charge

Index

3.1 L0 11 o [0 o ) S o || P ERR SRR 30
3.1.1 Refrigerant pipe SEIECHON. .. ... ...ii i e et e e eeeaes 30
3.1.2 Copper pipes, sizes, connection and insulation.....................cc 30
3.1.3 Pipe CONNECHION Kill..... .ttt s e e e e 36
3.1.4 Precautions for the installation of the outdoor UNit.............ccoiiiiiii s 38
3.1.5 General instructions on the installation of refrigerant Pipes............oovoieeiiee i 39
3.1.6 Refrigerant pipe connection for heat pump systems (2 pipes).......c.uueeviriiiiiiiiiee e 41
3.1.7 Refrigerant pipe connection for heat recovery systems (3 PiPesS)........ceveiiiiiiiiiiiiiiiiiiecciiieeees 49
3.1.8 REfTIGEraNt Charge. ...t e e e e e e et e e e e e s e s antreeeeaeeeaanens 58
3.1.9 Precautions in the event of refrigerant 18aKs. ............oooiiiiiii e 63
R Tt O B = ] P= o L= o o1 PSP USRR 64

3.2 (04 o U ] o 1 SO PP PPUPPURR RPN 66
3.21 L0700 =T =1 (1] o - SRR 66
3.2.2 Piping MAaterialS. ........oooiiiieiiie ettt e e ettt e e e e e e e e e e nae e e e e e aannne 66
3.23 Cautions for piping CONNECLION WOTK........ciiiiiiiii et e e e e e e e e e e 66
3.24 Refrigerant PiPing WOTK..........uiii ittt e st e 67
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3.1 Outdoor unit

The RAS-(8-54)FSXN outdoor units can work as a heat pump system, by means of a two-pipe system (gas pipe and liquid
pipe), or they can work as a heat recovery system by means of a three-pipe system (high and low pressure pipes and liquid
pipe), requiring in addition the CH units supplied as accessories.

There is an optional specific pipe connection kit available according to the power of the outdoor unit:

Operating mode Outdoor unit No. of units Connection kit Indications:
RAS-(20-24)FSXN 2 MC-20AN
Gas pipe: 1 set.
Heat pump system RAS-(26-36)FSXN 2 MC-21AN Liquid pipe: 1 set.
RAS-(38-54)FSXN 3 MC-30AN
RAS-(20-24)FSXN 2 MC-20XN . .
MR e . Gas pipe, high pressure: 1 set.
" ry RAS-(26-36)FSXN 2 MC-21XN . Gas pipe, low pressure: 1 set.
Y «  Liquid pipe: 1 set.
RAS-(38-54)FSXN 3 MC-30XN

Select the pipe size in line with the following instructions:
1 Between the outdoor unit and the branch pipe (multikit): select the same pipe connection size as for the outdoor unit.

2 Between the branch pipe (multikit) and the indoor unit: select the same pipe connection size as for the indoor unit.

A CAUTION

* Do notuse refrigerant pipe sizes other than those indicated in this manual. The diameter of the refrigerant pipes
depends directly on the power of the outdoor unit.

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

e If smaller diameter 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.

[#) wore

* Pipe connection sizes on outdoor units, indoor units and the multi-kit or distributor vary depending on the
system. Consult the Technical Manual for the SET FREE Series FSXN.

* The sizes of the indoor and outdoor units are different. Adjust the flare adapter (accessory) to the indoor pipe
connection.

A CAUTION

* The copper pipe used in the refrigeration installations is different to the copper pipe used in installations
carrying domestic or heating water.

* The copper pipe for refrigeration installations is especially treated for outdoors and indoors. The interior
surface finish makes it easier for the refrigerant to circulate and withstands the action of the lubricant oil applied
to outdoor equipment.

Prepare the copper pipes provided by the supplier.
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Select the pipe with the appropriate diameter and thickness. Use the table below to select the most appropriate pipe:

Nominal diameter

mm
26.35
29.53
212.7

215.88
219.05
822.2

Thickness mm
Inches
1/4 0.80
3/8 0.80
12 0.80
5/8 1.00
3/4 1.00
7/8 1.00

Supply

Roll
Roll
Roll
Roll
Pipe
Pipe

Nominal diameter

Thickness mm Supply
mm Inches
225.4 1 1.00 Pipe
228.6 1-1/8 1.00 Pipe
831.75 1-1/4 1.10 Pipe
238.1 1-1/2 1.35 Pipe
241.3 1-5/8 1.45 Pipe
244.45 1-3/4 1.55 Pipe

Always use clean copper pipes with no signs of knocks or cracks. Make sure there is no dust or dampness on the inside.
Before you install the pipes, clean the inside with oxygen-free nitrogen gas to eliminate any remains of dust or other

substances.

A CAUTION

* Do not use hand saws, circular saws, abrasive grinders or other tools that generate shavings.

» Strictly follow national or local regulations regarding occupational health and safety.

e Wear appropriate means of protection during cutting or brazing operations and installation (gloves, eye
protection, etc).
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On completing the installation of the refrigerant pipes -B-,
insulate them appropriately using suitable insulating
material -A- and seal the open space between the holes
made and the pipe, as shown in the figure.
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Model
RAS-8FSXN
RAS-10FSXN
RAS-12FSXN
RAS-14FSXN
RAS-16FSXN
RAS-18FSXN
RAS-20FSXN
RAS-22FSXN
RAS-24FSXN
RAS-26FSXN
RAS-28FSXN
RAS-30FSXN
RAS-32FSXN
RAS-34FSXN
RAS-36FSXN
RAS-38FSXN
RAS-40FSXN
RAS-42FSXN
RAS-44FSXN
RAS-46FSXN
RAS-48FSXN
RAS-50FSXN
RAS-52FSXN
RAS-54FSXN

32

Gas
219.05 (219.05 - 922.2)
022.2 (922.2 - 925.4)

©825.4 (925.4 - 328.6)

©28.6 (228.6 - 831.75)

©28.6 (228.6 - 31.75)

231.75 (831.75 - 334.9)

238.1 (238.1 - g41.3)

SMGBO0065 rev. 1 - 12/2010
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Liquid (mm)
29.53 (99.53 - 912.7)
29.53 (99.53 - 912.7)

212.7 (812.7 - 315.88)

212.7 (812.7 - 15.88)

215.88 (915.88 - 219.05)

219.05 (819.05 - 822.2)

219.05 (219.05 - 822.2)
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Gas
Model Liquid (mm)
Low pressure (mm) High pressure (mm)

RAS-8FSXN 219.05 (219.05 - 922.2) 215.88 (215.88 - 219.05) 29.53 (99.53 - 812.7)
RAS-10FSXN 922.2 (922.2 - 925.4) 219.05 (819.05 - 22.2) 29.53 (29.53 - 812.7)
RAS-12FSXN

025.4 (925.4 - 3628.6) 022.2 (922.2 - 925.4) 212.7 (212.7 - 215.88)
RAS-14FSXN
RAS-16FSXN ©28.6 (228.6 - 831.75) 022.2 (922.2 - 925.4) 212.7 (212.7 - 215.88)
RAS-18FSXN
228.6 (228.6 - 831.75) 922.2 (922.2 - 925.4) 215.88 (215.88 - 819.05)
RAS-20FSXN
RAS-22FSXN
228.6 (#28.6 - 831.75) 925.4 (925.4 - 328.6) 215.88 (215.88 - 19.05)
RAS-24FSXN
RAS-26FSXN 831.75 (831.75 - 834.9) 925.4 (925.4 - 3628.6) 819.05 (219.05 - 22.2)
RAS-28FSXN
RAS-30FSXN
RAS-32FSXN 831.75 (831.75 - 834.9) ©28.6 (228.6 - 831.75) 219.05 (219.05 - 22.2)
RAS-34FSXN
RAS-36FSXN
RAS-38FSXN
RAS-40FSXN
RAS-42FSXN
RAS-44FSXN
RAS-46FSXN 238.1 (238.1 - 941.3) 831.75 (831.75 - 834.9) 219.05 (219.05 - 22.2)
RAS-48FSXN
RAS-50FSXN
RAS-52FSXN
RAS-54FSXN
Cover the end of the pipe appropriately when it is to be inserted IN
through holes in walls and roofs, etc. S D Q/ 4
d
Keep the ends of the pipes covered while other installation work is m%,_

being carried out to avoid the entry of dampness or dirt.

Do not place the pipes directly on the ground without appropriate
protection or adhesive vinyl tape to cover the ends.

Where the pipe installation is not completed for a certain amount of time, braze the ends of the pipe to seal. Then fill it with
oxygen-free nitrogen gas through a Schrader valve to avoid the accumulation of humidity and/or contamination through dirt.

[#) wore

e  Where polyethylene foam insulation is used, a 10 mm thick layer should be used for the liquid pipe and between
15 and 20 mm for the gas pipe.

* Install the insulation after the pipe surface temperature has dropped to the same temperature as that of the
room, otherwise the insulation may melt.

Do not use insulating material that contains NH3 (ammonium), as it could damage the copper in the pipe and subsequently
cause leaks.

Where the fitter has supplied his own branches, these should be appropriately insulated to avoid decreases in capacity in
line with to environmental conditions and dew on the surface of the piping due to low pressure.
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Dimensions of flared pipe

0.
Perform the widening operations in accordance with the 90°+2
measurements shown below. 450
i?o
Diameters (mm) A*0 4 (mm) 2A

26.35 9.1

29.53 13.2 i+~ 04-0.8R

212.7 16.6 >

215.88 19.7 ed

219.05 -

() Not possible to perform the widening using pipe. In this case, use a connection with flare fitting.

Selection of the connection with flare fitting
Itis not possible to perform the widening operation, if copper is used in pipes. In this case, use a connection with flare fitting.

Minimum thickness of the connection

Diameters (mm) R410A
86.35 0.5
29.53 0.6
812.7 0.7
215.88 0.8
219.05 0.8
©22.2 0.9
825.4 0.95
828.6 1.0
231.75 1.1
238.1 1.35
243.3 1.45
244.5 1.55

Distance between sides -B- of the nut -A- F‘? B

Diameters (mm) -B- "
26.35 17 /
29.53 22 A EJ @
812.7 26 ‘

215.88 29 I

219.05 36

1. Gas connection (low pressure) (only for heat recovery systems, S E

with CH units). : :

2. Gas connection (high pressure) i 1A

3. Liquid connection.

™

o
100
o
(—)

C
[T Taie T ]
145
205 A
285 B
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Outdoor unit A B (o3 D
RAS-(8-12)FSXN 155 155 185 345
RAS-(14-18)FSXN 170 175 180 325

Fit and secure refrigerant pipes correctly to prevent vibrations and

strain on the stop valves. m

The pipes may be fitted in three directions (front, rear or inferior) /
from the base of the unit. A

Remove the cover of the gas and liquid pipes -H- and connect using
the accessories factory-supplied with the unit: Accessories factory-
supplied with the unit, see on page 35.

Fit the cover on the pipes and completely seal around them and
the cover to prevent the entrance of water, rodents and dirt.

A. Front

B. Rear C
C. Lower side

D. Base.

E. Liquid pipe.

F. Gas pipe (high pressure)

G. Gas pipe (low pressure) (only for heat recovery systems, with
CH units).

H. Cover of refrigerant gas and liquid pipes.

|. Cover insulation.

Application
Accessory
RAS-8FSXN RAS-10FSXN RAS-12FSXN RAS-14FSXN RAS-16FSXN RAS-18FSXN

Accessory for pipes:
connection for refrigerant
pipe (high pressure) (1

822.2-215.88  ©22.2-¢19.05 - ©825.4-022.2 ©825.4-022.2 ©825.4-222.2

Accessory for pipes:
connection for refrigerant
pipe (high/low pressure)

822.2-219.05 = ©822.2-225.4 = 825.4-328.6 825.4-228.6

Accessory for pipes:
connection for refrigerant
pipe (high/low pressure)

- - 29.53-212.7 - = 212.7-215.88

Power wiring clamp (x1)

Tie (x3)
Bushing for power wiring (x2)
feed through

Bushing for communication

wiring feed through (x2)

foeo\] % ¥ %

Bolt (spare) (x3)

Unit combination model label :] (x1)
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(™ only for heat recovery systems.

[ vore

Please contact your HITACHI distributor if any of the accessories has not been supplied with the unit.

3.1.3 Pipe connection kit

€ SET FREE FSXN (two pipes)

Key:
ID: inner diameter. Quantity: 1. A: towards the outdoor unit. C: towards connection kit 1.
OD: outer diameter. All measurements are in mm. B: towards the indoor unit. D: towards connection kit 2.
MC-20AN
Gas line Gas line reducer Liquid line Liquid line reducer
0OD254
1D254
ID15.88 D222 1D9.53
1D19.05
—_— 0D19.05
ID222  1D19.05
ID15.88
0D222
0D19.05
ﬁ
MC-21AN
Gas line Gas line reducer Liquid line reducer
0D38.1
1D254 @
ID31.75 ID41.3
ID31.75 0OD31.75

0D19.05

D381 g31.75 ID31.75

ID15.88

1D25.4
1D28.6

0D31.75

MC-30AN Connection kit 1

Gas line Gas line reducer Liquid line Liquid line reducer

0D31.75

D254 1D9.53

ID31.75

1D31.75 0D19.05
ID31.75 1D286

ID15.88

0D31.75;
D38.1

1D41.3
OD31.75

=
1D34.9/

MC-30AN Connection kit 2

Gas line Gas line reducer Liquid line Liquid line reducer

0OD31.75

1D254

1D31.75 0D19.05

ID31.75

1D15.88

D381 3175 o
D286
- oD15.88
0D31.75
OD31.75 1D19.05
D286
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€ SET FREE FSXN (three pipes)

Key:
ID: inner diameter.

OD: outer diameter.

Gas line (low pressure)

1D15.88

Gas line (low pressure)

1D31.75

Gas line (low pressure)

1D254
ID31.75

ID31.75

Gas line (low pressure)

ID254

ID31.75

37

Quantity: 1. (1): quantity 2.

All measurements are in mm.

MC-20XN

Gas line reducer
(low pressure)

Gas line (high pressure)

1D15.88

A: towards the outdoor unit.

B: towards the indoor unit.

Gas line reducer
(high pressure)
0D25.4 |D25.4
1D22.2
1D19.05

0D22.2

§ 1D19.05
1D22.2

ID222 ID19.05

0D222

MC-21XN

Gas line reducer

Gas line (high pressure) (low pressure)

1D15.88

0D31.75

ID31.75

1D25.4
1D28.6

0OD31.756

0OD25.4 |D15.88
1D19.05

ID22.2 (1)
0OD19.05 |0D25.4
1D15.88

s

Gas line reducer
(high pressure)
0D25.4 1D25.4

1D22.2
1D19.05

0D22.2
1D19.05

1D22.2

0D25.4 ID15.88
ID19.05

1D22.2 (1)
0D19.05

\ID15.88

MC-30XN Connection kit 1

Gas line reducer

Gas line (high pressure) (low pressure)

0OD31.75

1D31.75

D254

ID31.75
@231.75

ID31.75

1D31.75

1D286

o

0OD31.75
38.1

1D41.3
OD31.75

ID34.9

Gas line reducer

(high pressure)

0D31.75
?% .75 E
1D25.4
1D25.4

i 1D28.6/
0OD31.75'

0OD25.4 |ID15.88
1D19.05

1D22.2

0D25.4
1D22.2

MC-30XN Connection kit 2

Gas line reducer

Gas line (high pressure) (low pressure)

0D31.75

1D31.75

1D254
1D286

0OD31.75

0OD31.75

D286 é
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Gas line reducer
(high pressure)

0D25.4 1D25.4
1D22.2
1D19.05

0D22.2
1D19.05

1D22.2

0OD25.4 ID15.88
1D19.05

1D22.2 (1)
0D19.05

1D15.88

HITACHI
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C: towards connection kit 1.

D: towards connection kit 2.

Liquid line
reducer

Liquid line

1D9.53
ID15.88

1D15.88

ID15.88

Lo Liquid line
Liquid line q
reducer
1D9.53
ID15.88
0OD19.05

Liquid line
reducer

Liquid line

0D19.05

1D15.88

Liquid line
reducer

Liquid line

0OD19.05

0OD15.88

1D19.05
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Order of installation of the units

The outdoor units must be installed in decreasing order of capacity:
Capacity of unit A = capacity of unit B = capacity of unit C.
Unit -A-, with the highest capacity, must be closest the indoor units.

Refrigerant pipe installation between outdoor units

A B c A B c
c T-<100
2 500 2500
LA Le Lc 2
— ) | K
D!

The length between the connection kit -K- (on the side of the outdoor unit) and the outside unit, must be
LASLBSLCS1Om.

Place the connection kit at a lower level with respect to the connection of the refrigerant pipes of the outdoor unit.

< + HE
_ ¥
<300 <300 <300 \
‘ \r—\\\r—‘ﬂ \r—\l\r—‘—\ —

A=200 A2200

A =200

If the connection kit is placed above the refrigerant pipe connection of the outdoor unit, keep a maximum of 300 mm
between the connection kit and the base of the outdoor unit. In addition, an oil recovery unit -A- (minimum 200 mm) should
be fitted between the connection kit and the outdoor unit.

e Y = = — v
A2 200 A= 200
== == == =wr=1 ] == ==
€ <—' | | %_<—' iy ] | £
<2000 <2000 « <2000 4] <2000 4
22000 o 22000

If the length of the refrigerant gas and liquid pipes between outdoor units is greater than two metres, the oil recovery unit
should be fitted on the gas pipe to prevent the build-up of refrigerant oil.
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Place the refrigerant pipes of the outdoor units horizontally, or slightly tilted towards the side of the indoor units to prevent
the build-up of refrigerant oil at the lowest point -A-.

A

[~

ONe
]

B

If the refrigerant pipes are opposite the outdoor unit -A-, there should be a minimum of 500 mm between the outdoor units
and the connection kits -B- for maintenance operations.

@ NOTE

The 500 mm space is required when replacing the unit compressor.

E:— 5115"
Wz Wz

Install the connection kits parallel to the floor (+ 15°).

The copper pipe used for the installation must be specific for refrigeration systems: Copper pipes and sizes, see on page
30.

The diameter of the refrigerant pipes depends directly on the power of the outdoor unit. The pipe diameter allocated must
be respected, in line with the instructions given in Chapter Pipe size selection, see on page 30.

The units must be located and the gas pipes laid, particularly when the outdoor unit is at a different height to the indoor unit,
in line with the instructions given in chapter Precautions for the installation of the outdoor unit., see on page 38.

System performance depends on the distance between the outdoor and indoor unit. This aspect must be taken into account
for the installation of the refrigerant pipe. The outdoor units are factory-charged with sufficient refrigerant for a standard
installation of certain characteristics. Where the system installation requirements involve an increase in the distance
between the outdoor and indoor unit, refrigerant must be added to the installation in line with the instructions given in Chapter
Refrigerant charge, see on page 61.
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Apply a thin layer of oil to the cone opening for refrigeration
systems.

Line up the end of the flared pipe to face the fitting to which it is to
be threaded.

Gently rest the female cone on the male cone and check that the
measurement is correct. Keep the connection lined up with one
hand and gently thread on the flare nut with the other.

Tighten the connection to the corresponding tightening torque
indicated in the table below.

Nominal diameter
Tightening torque

mm Inches
26.35 1/4 20 Nm
29.53 3/8 40 Nm
212.7 1/2 60 Nm
215.88 5/8 80 Nm
219.05 3/4 100 Nm
222.2 7/8 -
225.4 1 -
228.6 1-1/8 -

& CAUTION

* Secure the fixed connection with a suitable wrench and use a torque wrench to tighten the flare nut on the
threaded connections.

* Do not exceed the torque value indicated in the table. The fitting can become misshapen and the connection
may leak.

The refrigerant circulates through the pipes at a very low temperature (several degrees below zero, depending on the time
of year and the installation). The difference in temperature with the ambient air is extremely large and causes two significant
phenomena to be taken into account:

» Cold irradiation along the entire pipe.

» Condensation of the humidity in the surrounding air.

Actually, cold irradiation is the temperature gain experienced by the gas, as when it circulates under pressure and at such
low temperatures along the inside of the pipes, it is actually liquid and obtains the outdoor temperature (boiling at a very
low temperature) to turn into gas.

As a result of the temperature gain (although it is actually perceived as cold emission), it loses its capacity to cool and the
system does not perform as expected. Furthermore, the humidity in the surrounding air condenses on the pipe and the
greater the temperature difference and the longer the pipe, the more water is produced.

In view of this, the refrigerant pipes must be fitted with a suitable insulation system that prevents the increase in temperature
of the refrigerant and the subsequent loss of energy and the condensation of water along the entire pipe.

Refrigerant pipes must always be separately insulated, using closed cell insulation foam designed especially for
refrigeration. This insulation foam, supplied by the installer, can be obtained in different formats. The most common is in
the form of sheets and rolls of tubes of different diameters.

Furthermore, all connections between the different sections of insulation tubes must be reinforced with adhesive tape of
the same characteristics.

Once all of the unit installation and adjustment work is complete, all threaded joints and valves must also be covered with
adhesive tape.
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€ Refrigerant pipe suspension

Only suspend the refrigerant pipes at specific points of the building. 1-15m
Whenever possible, avoid suspending them from parts subject to N >
structural movement, e.g. places close to expansion joints or outer

walls, etc. M M \

Prevent the refrigerant pipes from touching weak parts of the A
building, such as walls (non-structural), partition walls, ceilings, etc. /
Otherwise, operating noise may be caused by pipe vibrations (pay

special attention in the case of short pipes).

A: points where the refrigerant pipes pass through the different
structural parts of the building.

B: indoor unit.

Use suitable suspension systems for refrigeration pipes or clamps
to suspend the pipes, as shown in the diagram.

3.1.6 Refrigerant pipe connection for heat pump systems (2 pipes)

2 Pipe sizes for RAS-(8-18)FSXN (Base unit)

All measurements are in mm.

Model RAS-8 RAS-10 RAS-12 RAS-14 RAS-16 RAS-18
FSXN FSXN FSXN FSXN FSXN FSXN
Gas 219.05 822.2 2254 2254 228.6 228.6
a
Liquid 29.53 29.53 212.7 212.7 212.7 215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.
In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer Main pipe Alternative pipe and reducer
29.53 (29.53-012.7) 922.2 (022.2-925.4)
212.7 (212.7-915.88) 225.4 (225.4-028.6)
215.88 (215.88-19.05) 228.6 (228.6-931.75)
219.05 (219.05-222.2) - -
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B 8
7 1
\
] T nxl [ I | =T Sa— 0] T HE;
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“c c

A: main outdoor unit; B: secondary outdoor unit; C: connection kit; 1: indoor units on left side; 2: indoor units on right side.

Install the outdoor units and connect the refrigerant pipes as shown in the diagram. Please refer to the table to determine
the appropriate connection kit and the diameter of the pipes for each unit

All measurements are in mm.

Combination of base units

Model RAS-20 RAS-22 RAS-24 RAS-26 RAS-28 RAS-30 RAS-32 RAS-34 RAS-36

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN

Unit A RAS-12 RAS-14 RAS-14 RAS-14 RAS-14 RAS-16 RAS-16 RAS-18 RAS-18
FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN

Unit B RAS-8 RAS-8 RAS-10 RAS-12 RAS-14 RAS-14 RAS-16 RAS-16 RAS-18
FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN

Connection kit MC-20AN MC-21AN

Gas 228.6 28.6 28.6 231.75 231.75 231.75 231.75 231.75 238.1

2 Liquid 215.88 215.88 215.88 219.05 219.05 219.05 219.05 219.05 219.05
Gas 825.4 225.4 225.4 825.4 825.4 228.6 228.6 828.6 828.6

° Liquid 012.7 812.7 812.7 012.7 212.7 812.7 812.7 215.88 215.88
Gas 219.05 219.05 222.2 225.4 225.4 225.4 228.6 228.6 228.6

¢ Liquid 29.53 29.53 29.53 212.7 212.7 212.7 212.7 212.7 215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.
In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer Main pipe Alternative pipe and reducer
29.53 (29.53-912.7) 825.4 (925.4-928.6)
812.7 (212.7-915.88) 228.6 (228.6-231.75)
215.88 (215.88-219.05) 831.75 (231.75-234.9)
219.05 (219.05-222.2) 238.1 (238.1-941.3)
©822.2 (022.2-925.4) - -

B c c B
i L 1] | ] L
BT T Tediie—T Tl o1 T3 So—— | — | c— - ——
SR AT LI e e b S B
C1 {CZ 7 [
Cc2 C1

A: main outdoor unit; B: secondary outdoor unit; C: secondary outdoor unit; C1: connection kit 1; C2: connection kit 2; 1:
indoor units on left side; 2: indoor units on right side.

Install the outdoor units and connect the refrigerant pipes as shown in the diagram. Please refer to the table to determine
the appropriate connection kit and the diameter of the pipes for each unit.

All measurements are in mm.
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Combination of base units

Model RAS-38 RAS-40 RAS-42 RAS-44
FSXN FSXN FSXN FSXN

Unit A RAS-14 RAS-16 RAS-18 RAS-18
FSXN FSXN FSXN FSXN

Unit B RAS-12 RAS-12 RAS-12 RAS-14
FSXN FSXN FSXN FSXN

Unit C RAS-12 RAS-12 RAS-12 RAS-12
FSXN FSXN FSXN FSXN

Connection kit

Gas 238.1 238.1 238.1 238.1

2 Liquid 219.05 219.05 219.05 219.05
Gas 228.6 228.6 228.6 231.75

° Liquid 215.88 215.88 215.88 219.05
Gas 225.4 228.6 228.6 228.6

¢ Liquid 012.7 212.7 215.88 215.88
Gas 225.4 225.4 225.4 225.4
‘ Liquid 212.7 212.7 212.7 212.7
Gas 825.4 825.4 225.4 825.4
¢ Liquid 212.7 212.7 212.7 212.7

RAS-46
FSXN

RAS-18
FSXN

RAS-16
FSXN

RAS-12
FSXN

MC-30AN
238.1
219.05
231.75
219.05
228.6
215.88
228.6
812.7
825.4
212.7

RAS-48
FSXN

RAS-18
FSXN

RAS-18
FSXN

RAS-12
FSXN

238.1
219.05
231.75
219.05

228.6
215.88

228.6
215.88

825.4

212.7

RAS-50
FSXN

RAS-18
FSXN

RAS-18
FSXN

RAS-14
FSXN

238.1
219.05
231.75
219.05

228.6
215.88

228.6
215.88

825.4

212.7

HITACHI

Inspire the Next

RAS-52
FSXN

RAS-18
FSXN

RAS-18
FSXN

RAS-16
FSXN

238.1
219.05
231.75
219.05

228.6
215.88

228.6
215.88

228.6

212.7

RAS-54
FSXN

RAS-18
FSXN

RAS-18
FSXN

RAS-18
FSXN

238.1
219.05
231.75
219.05

228.6
215.88

228.6
215.88

228.6
215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.

In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer
29.53 (29.53-912.7)
212.7 (212.7-915.88)
215.88 (215.88-19.05)
219.05 (219.05-222.2)
©922.2 (222.2-925.4)

Make sure that valves -A- and -J- (not used) are completely closed.

Connect the charge pipe to the stop valve -B- and release gas from
the gas pipe -C-.

Remove the cover -F- from the stop valve.

Cut off the end -D- of the stop pipe -E- (26.35) and check that there
is no gas in the pipe -C-. Do not cut the end -H- of the stop pipe
(26.35) -I- to prevent leaks of refrigerant. If the end of the stop pipe
is cut, close it completely.

I\ pancer

Check that there is no gas inside the pipe before removing the
stop pipe. Otherwise, the pipe may explode when heated with
the blow torch.

Remove the stop pipe at the welded section -G- using a blow torch
-K-. Special care should be taken to ensure that the flame from the
blow torch does not fall on the body of the stop valve -A-, on the
compressor -N- and cover or on the insulation bushings by inserting
a metal plate -L- in front of the oil return pipe -M-.
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225.4
228.6
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238.1
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Alternative pipe and reducer

(925.4-028.6)
(928.6-031.75)
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(938.1-041.3)




3 Piping work and
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1. Gas valve.
2. Liquid valve.
A. Plug.
Tightening torque
Gas
Liquid

B. Hexagonal wrench. To open or close the valve.
C. Valve. Turn to the left: open; turn to the right: close.
Tightening torque
Gas, 8-12 HP
Gas, 14-18 HP
Liquid
D. Check joint. Only a flexible charge pipe may be connected.
Tightening torque
Gas
Liquid
E. Refrigerant gas/liquid pipe.
F. O-ring.

P. Refrigerant gas/liquid pressure.

A CAUTION

50-58 Nm

30—42 Nm

18-22 Nm
20-25 Nm
7-9 Nm

9-14 Nm
14—18 Nm

HITACHI

Inspire the Next

* Do not force the valve open buffer; this could damage the seat of the valve. A spare valve seat is not supplied.
e When performing the start-up test, open valve to the full. Otherwise, the system may be damaged.

RAS-8FSXN RAS-10FSXN RAS-12FSXN RAS-14FSXN

RAS-16FSXN

RAS-18FSXN
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A. Stop valve (gas, high pressure). F. L-bend (field-supplied)

B. Stop valve (liquid). G. Adapter (field-supplied).
C. Liquid pipe (field-supplied). H. Accessory pipe.

D. Pipe accessory. I. Liquid pipe (field-supplied).

E. Gas pipe, high pressure (field-supplied).

A DANGER

* Check that the gas and liquid stop valves are fully closed.
* Check that there is no gas inside the pipe before removing the stop pipe. Otherwise, the pipe may explode
when heated with the blow torch.

Special care should be taken to ensure that the flame from the blow torch does not fall on the body of the stop valve, on
the compressor and cover or on the insulation bushings; insert a metal plate in front of the oil return pipe: Gas stop
valve, see on page 43.

Connect the indoor units to the outdoor units using copper pipes specifically for use with refrigerant. When laying the pipes
make sure that they do not directly rest on or touch walls or other parts of the building (when the refrigerant is flowing
through the pipes, this could cause strange noises).

Specific torques for the flared connections: Flared connection mounting, see on page 40.
While welding, apply a flow of nitrogen gas inside the pipe.

Fully insulate the refrigerant pipes.

& CAUTION

Fit the pipe protection provided with the outdoor unit on completion of the installation work. Otherwise, the unit
may be damaged by the entrance of snow, water or rodents.

Application in outdoor units

No. Mode Model Notes
Outdoor unit No. of outdoor units
RAS-
(20-24)FSXN 2 U]
RAS- For two pipes:
Pipe connection kit Heat pump system 2 MC-21AN -  Gas: 1 part.
(26-36)FSXN D
Liquid: 1 part.
RAS-

(38-54)FSXN . AICE
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€ Example of installation (38 HP: 2 pipes)

Connection of front or rear pipes Lower pipe connection

A. Gas pipe (field-supplied). E. Accessory for connection of pipes (L-shaped).
B. Liquid pipe (field-supplied). F. Outdoor unit 1.
C1. Gas connection kit 1. G. Outdoor unit 2.
C2. Gas connection kit 2. H. Outdoor unit 3.
D1. Liquid connection kit 1. I. Accessory for connection of pipes (Z-shaped).

D2. Liquid connection kit 2.

@ Size of pipes (3 mm) and selection of multikit (2 pipes)

— o [ = -
A B €l ps
7
) i\ (1)
D —E
L5
() .
‘ 3 H1
3 4 4 4 |3 7
F F F
i 3 f—— H2)
L2|L2]
L3 4 L3 |4 L3 |4
[F] [F|] [F]
A: main outdoor unit B, C: secondary outdoor units  D: connection kit 1  E: connection kit 2 F: indoor units

Size of pipes
1. Pipe diameter for the outdoor unit.

2. Diameter of the main pipe (from the base unit or connection kit 1 to the first branch)@).

Equivalent pipe length <100 m Equivalent pipe length <100 m
HP outdoor unit HP outdoor unit
Gas Liquid Gas Liquid
8 219.05 29.53 (18-24) 228.6 215.88
10 ©22.2 29.53 (26-34) 231.75 219.05
(12/14) 2254 212.7 (36-54) 238.1 219.05
16 228.6 212.7 — — —

3. Pipe diameter after first branch(®).

Total HP indoor unit Gas Liquid Total HP indoor unit Gas Liquid
<6 215.88 29.53 (16-17.99) 228.6 212.7
(6-8.99) 219.05 29.53 (18-25.99) 228.6 215.88
(9-11.99) 222.2 29.53 (26-35.99) 231.75 219.05
(12-15.99) 225.4 212.7 > 36 238.1 219.05
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4. Pipe diameter between multikit and indoor unit®).

HP indoor unit Gas Liquid HP indoor unit Gas Liquid

(0.8-1.5) 212.7 26.350) 8.0 219.05 29.53

2.0 215.88 26.35() 10.0 022.2 29.53
(2.5-5.0) 215.88 29.53 — — —

Pipe working conditions

Permitted pipe length (1)
Part Make < Recommended number = Recommended number
of connected indoor units  of connected indoor units

Current total liquid pipe

. (8)
Total pipe length length <1000 m <300 m
Current length <165m <165m
Maximum pipe length L1
Equivalent length <190 m <190 m
Maxmumlplpe Iength between the multikit of the first branch L2 <90m <40m
and each indoor unit
!VlaX|mum_ pipe length between each multikit and each L3 <40m <30m
indoor unit
Pipe length between connection kit 1 and each outdoor unit L5 <10m <10m
Difference in height between Highest outdoor unit i <50m <50m
outdoor and indoor units Lowest outdoor unit <40m <40m
Difference in height between indoor units H2 <15m <15m
Difference in height between outdoor units H5 <01m <0.1m

[#) wore

() The connection kit is taken into account from the side of the indoor unit (as connection kit 1).

(2 When the maximum equivalent refrigerant pipe length (L1) from the outdoor unit/connection kit 1 to the
indoor unit is greater than 100 m, the diameter of the gas/liquid pipe from the outdoor unit/connection kit 1 to
the first branch must be increased using the reducer (field-supplied).

(3) Where the refrigerant pipe length is greater than 100 m, the pipe diameter does not have to be increased after
the first branch. Where the size of the multikit is greater than that of the first branch, adjust the size of the
multikit to the first branch. Where the diameter of the pipe selected after the first branch is greater than the
diameter of the pipe after it, use the same diameter as the inlet pipe.

() The pipe diameter -4- must be the same as that of the indoor unit connection.

(5) Where the liquid pipe length is greater than 15 m, use 9.53 mm diameter pipe and a reducer (field-supplied).
(6) Keep a direct distance of 500 mm or greater after the connection kit.

(7) The installation conditions for the refrigerant pipes are different depending on the number of indoor units
connected.

(8) The total pipe length permitted must be less than 1000 m due to the maximum additional refrigerant charge
limitation.

[#) vore

B OWODN =

Check that the gas pipe and the liquid pipe are equivalent in terms of length and installation system.

Use the multikit system for branching of the indoor units and the CH unit.

Install the indoor unit and the multikit according to the instructions given in this manual.

Where the length of pipe L3 between each multikit and each indoor unit is considerably longer than on another
indoor unit, the refrigerant will not flow correctly and performance is lower in comparison with other models
(recommended pipe length: up to 15 m).
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Pipe branching restrictions

Follow the instructions given in the table below for pipe installation (field-supplied).

Maximum pipe length Main pipe branch (1 . .
between the multikit of the _Capa(:lty _ratlo LD Branch and distributor
first branch and each Pipe length after the Number of main pipe L combination
indoor unit (L2) branch branches main branch
a+b+c <30 m or d+e No limit
+<30m
<40m — Available (Figures 3 and 4)
a+b+c > 30 m or d+e Upto2
+>30m
From 41 m to 90 m — Up to 1 (Figure 1) 2 40% (Figure 2) Not available

@ NOTE

(1) Main pipe branch: distribution from one (1) multikit to two (2) multikits.

el [s]
A: main branch B: indoor units

Figure 1: two branches on the main pipe Figure 2: capacity ratio of the indoor units < 40%

41-90m 41-90m
}20%
A
A }80%
B

A: main branch

A: main branch
B: secondary branch

Figure 3: distributor used as branching for three pipes and

. . Figure 4: do not connect a branch to a distributor
branching for two pipes

<40m ‘ A
—
A
—
] B
<40m {
A: branch A: branch
B: distributor B: distributor
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3.1.7 Refrigerant pipe connection for heat recovery systems (3 pipes)

@ Pipe sizes for RAS-(8-18)FSXN (Base unit)

All measurements are in mm.

Model RAS-8 RAS-10 RAS-12 RAS-14 RAS-16 RAS-18
FSXN FSXN FSXN FSXN FSXN FSXN
Gas (low pressure) 219.05 022.2 2925.4 225.4 228.6 228.6
a Gas (high 015.88 019.05 022.2 022.2 022.2 022.2
pressure)
Liquid 29.53 29.53 812.7 812.7 812.7 215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.
In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer Main pipe Alternative pipe and reducer
29.53 (29.53-012.7) 922.2 (022.2-925.4)
212.7 (212.7-915.88) 225.4 (225.4-028.6)
215.88 (215.88-219.05) 228.6 (228.6-931.75)
219.05 (219.05-022.2) - -

@ Pipe sizes for RAS-(20-36)FSXN (Combination of two units)

B B
_ L [ V1 ] 1
- . 7= "
«— - It N S R Qo idnllAll
£ o

A: main outdoor unit; B: secondary outdoor unit; C: connection kit; 1: indoor units on left side; 2: indoor units on right side.

Install the outdoor units and connect the refrigerant pipes as shown in the diagram. Please refer to the table to determine
the appropriate connection kit and the diameter of the pipes for each unit

All measurements are in mm.
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Combination of base units

RAS-20 RAS-22 RAS-24 RAS-26 RAS-28 RAS-30 RAS-32 RAS-34 RAS-36

el FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN
Unit A RAS-12 RAS-14 RAS-14 RAS-14 RAS-14 RAS-16 RAS-16 RAS-18 RAS-18

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN
Unit B RAS-8 RAS-8 RAS-10 RAS-12 RAS-14 RAS-14 RAS-16 RAS-16 RAS-18

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN

Connection kit MC-20XN MC-21XN

Gas (low pressure) 228.6 228.6 228.6 231.75 231.75 231.75 231.75 231.75 231.75

a Gas (high pressure) ©922.2 225.4 225.4 225.4 228.6 28.6 ©28.6 228.6 228.6
Liquid 215.88 215.88 215.88 219.05 219.05 219.05 219.05 219.05 219.05

Gas (low pressure) 225.4 225.4 225.4 025.4 225.4 228.6 228.6 228.6 228.6

b Gas (high pressure) 822.2 022.2 ©22.2 ©22.2 822.2 822.2 ©922.2 922.2 822.2
Liquid 812.7 012.7 212.7 212.7 812.7 812.7 812.7 215.88 215.88

Gas (low pressure) 219.05 219.05 022.2 225.4 225.4 225.4 228.6 228.6 228.6

¢ Gas (high pressure) 215.88 215.88 219.05 222.2 222.2 222.2 222.2 222.2 222.2
Liquid 29.53 29.53 29.53 212.7 212.7 212.7 212.7 212.7 215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.
In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer Main pipe Alternative pipe and reducer
29.53 (29.53-912.7) 822.2 (022.2-925.4)
812.7 (212.7-915.88) ©825.4 (225.4-928.6)
215.88 (215.88-219.05) 28.6 (228.6-931.75)
219.05 (219.05-222.2) 231.75 (231.75-234.9)
B c c B
_J L | 1] | _J L
(L ----- ‘2---1:19..?..‘—»?:5____9 ______ ,: i_____e______i‘i';a- ...... l?..?i::":—---q---i)
Cc1 {CZ 7 [
C2 C1

A: main outdoor unit; B: secondary outdoor unit; C: secondary outdoor unit; C1: connection kit 1; C2: connection kit 2; 1:
indoor units on left side; 2: indoor units on right side.

Install the outdoor units and connect the refrigerant pipes as shown in the diagram. Please refer to the table to determine
the appropriate connection kit and the diameter of the pipes for each unit.

All measurements are in mm.
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Combination of base units

RAS-38 RAS-40 RAS-42 RAS-44 RAS-46 RAS-48 RAS-50 RAS-52 RAS-54

Lt FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN
Unit A RAS-14 RAS-16 RAS-18 RAS-18 RAS-18 RAS-18 RAS-18 RAS-18 RAS-18

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN
Unit B RAS-12 RAS-12 RAS-12 RAS-14 RAS-16 RAS-18 RAS-18 RAS-18 RAS-18

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN
Unit C RAS-12 RAS-12 RAS-12 RAS-12 RAS-12 RAS-12 RAS-14 RAS-16 RAS-18

FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN FSXN

Connection kit MC-30XN

Gas (low pressure) 238.1 238.1 238.1 238.1 238.1 238.1 238.1 238.1 238.1

a  Gas (high pressure) 231.75 231.75 231.75 231.75 231.75 231.75 231.75 231.75 231.75
Liquid 219.05 219.05 219.05 219.05 219.05 219.05 219.05 219.05 219.05

Gas (low pressure) 228.6 228.6 228.6 231.75 231.75 231.75 231.75 231.75 231.75

b Gas (high pressure) 2925.4 225.4 225.4 228.6 228.6 228.6 228.6 228.6 228.6
Liquid 215.88 215.88 215.88 219.05 219.05 219.05 219.05 219.05 219.05

Gas (low pressure) 225.4 228.6 228.6 228.6 228.6 228.6 228.6 228.6 228.6

¢ Gas (high pressure) 222.2 222.2 222.2 222.2 222.2 222.2 222.2 222.2 222.2
Liquid 212.7 212.7 215.88 215.88 215.88 215.88 215.88 215.88 215.88

Gas (low pressure) 825.4 225.4 225.4 225.4 228.6 228.6 228.6 228.6 228.6

d  Gas (high pressure) ©922.2 922.2 ©22.2 ©922.2 ©22.2 ©922.2 ©22.2 ©22.2 ©22.2
Liquid 212.7 212.7 212.7 212.7 212.7 215.88 215.88 215.88 215.88

Gas (low pressure) 225.4 225.4 025.4 225.4 025.4 925.4 925.4 228.6 228.6

G Gas (high pressure) 822.2 ©922.2 922.2 ©922.2 922.2 822.2 822.2 022.2 822.2
Liquid 212.7 212.7 212.7 212.7 212.7 212.7 212.7 212.7 215.88

If the main refrigerant pipe specified in the table is not available at the installation location, select the size given in brackets.
In this case, prepare a suitable reducer.

Main pipe Alternative pipe and reducer Main pipe Alternative pipe and reducer
29.53 (29.53-912.7) 225.4 (225.4-928.6)
212.7 (212.7-915.88) 228.6 (228.6-231.75)
215.88 (215.88-19.05) 231.75 (231.75-934.9)
219.05 (219.05-222.2) 238.1 (238.1-941.3)
022.2 (822.2-925.4) = =
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Check that the high pressure valves -A- and low pressure valves
-J- are completely closed.

Connect the charge pipe to the stop valves -B- and release gas
from the high pressure pipe -C- and low pressure pipe -I-.

Cut off the end -D- of the stop pipe -E- (¢6.35) and check that there
is no gas in the high and low pressure gas pipe.

Remove the covers -F- from the stop valve.

I\ pancer

Check that there is no gas inside the pipe before removing the
stop pipe. Otherwise, the pipe may explode when heated with
the blow torch.

Remove the stop pipes at the welded section -G- using a blow torch
-K-. Special care should be taken to ensure that the flame from the
blow torch does not fall on the body of the stop valve -A- and -J-,
on the compressor -N- and cover or on the insulation bushings by
inserting a metal plate -L- in front of the oil return pipe -M-.

1. Gas valve.
2. Liquid valve.
A. Plug.
Tightening torque
Gas 50-58 Nm
Liquid 30—42 Nm

B. Hexagonal wrench. To open or close the valve.

C. Valve. Turn to the left: open; turn to the right: close.

Tightening torque
Gas, 8-12 HP 18—22 Nm
Gas, 14-18 HP 20-25 Nm
Liquid 7-9 Nm

D. Check joint. Only a flexible charge pipe may be connected.

Tightening torque

Gas
Liquid
E. Refrigerant gas/liquid pipe.
F. O-ring.
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P. Refrigerant gas/liquid pressure.

& CAUTION

* Do not force the valve open buffer; this could damage the seat of the valve. A spare valve seat is not supplied.
e When performing the start-up test, open valve to the full. Otherwise, the system may be damaged.

RAS-8FSXN RAS-10FSXN RAS-12FSXN RAS-14FSXN RAS-16FSXN RAS-18FSXN

A. Stop valve (gas, high pressure). G. Gas pipe, low pressure (field-supplied).
B. Stop valve (liquid). H. L-bend (field-supplied)

C. Flared connection. |. Pipe accessory.

D. Liquid pipe (field-supplied). J. Stop valve (gas, low pressure).

E. Pipe accessory. K. Pipe accessory.

F. Gas pipe, high pressure (field-supplied). L. Pipe accessory.

A DANGER

* Check that the gas and liquid stop valves are fully closed.

* Check that there is no gas inside the pipe before removing the stop pipe. Otherwise, the pipe may explode
when heated with the blow torch.

Special care should be taken to ensure that the flame from the blow torch does not fall on the body of the stop valve, on
the compressor and cover or on the insulation bushings; insert a metal plate in front of the oil return pipe: Gas stop
valve, see on page 43.

Connect the indoor units to the outdoor units using copper pipes specifically for use with refrigerant. When laying the pipes
make sure that they do not directly rest on or touch walls or other parts of the building (when the refrigerant is flowing
through the pipes, this could cause strange noises).

Specific torques for the flared connections: Flared connection mounting, see on page 40.
While welding, apply a flow of nitrogen gas inside the pipe.

Fully insulate the refrigerant pipes.

A CAUTION

Fit the pipe protection provided with the outdoor unit on completion of the installation work. Otherwise, the unit
may be damaged by the entrance of snow, water or rodents.

53

SMGBO0065 rev. 1 - 12/2010



3 Piping work and
refrigerant charge

€ Pipe connection kit (optional)

HITACHI

Inspire the Next

Application in outdoor units

No. Mode Model Notes
Outdoor unit No. of outdoor units
RAS-
(20-24)FSXN 2 MC-20XN _
For three pipes:
. . . RAS- g *  Gas, high pressure: 1 part.
Pipe connection kit Heat recovery system (26-36)FSXN 2 MC-21XN | Gas, low pressure: 1 part.
*  Liquid: 1 part.
RAS- 3 MC-30XN

(38-54)FSXN

L 2 Example of installation (38 HP: 3 pipes)

Connection of front or rear pipes

Lower pipe connection

A. Gas pipe, low pressure (field-supplied).
B. Gas pipe, high pressure (field-supplied).
C. Liquid pipe (field-supplied).

D1. Gas connection kit, low pressure 1.
D2. Gas connection kit, low pressure 2.
E1. Gas connection kit, high pressure 1.

E2. Gas connection kit, high pressure 2.

F1. Liquid connection kit 1.

F2. Liquid connection kit 2.

G. Accessory for connection of pipes (L-shaped).
H. Outdoor unit 3.

I. Outdoor unit 2.

J. Outdoor unit 1.

K. Accessory for connection of pipes (Z-shaped).

N. Accessory for connection of pipes.

@ Size of pipes (3 mm) and selection of multikit (3 pipes)

I_ 4 4 4 ‘
L3 ;
‘ L4l o 6 6 ‘
. 6] Je] [c]
I --a4 B B B i
‘ -{CcH > ‘
' cl6 d|6 e|6 !
| [c] [c] [e]]

A: main outdoor unit B, C: secondary outdoor units  D: connection kit 1  E: connection kit 2 G: indoor units

3 pipes (high and low pressure gas, liquid)

Size of pipes

1. Pipe diameter for the outdoor unit.
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2. Diameter of the main pipe (from the base unit or connection kit 1 to the first branch) (3 pipes)@.

HPoutdoorunit ST CE e tauid PO et pressure Lt
8 219.05 215.88 29.53 (22/24) 228.6 225.4 215.88
10 922.2 219.05 29.53 26 231.75 225.4 219.05
(12/14) 925.4 922.2 212.7 (28-36) 231.75 228.6 219.05
16 228.6 ©822.2 812.7 (36-54) 238.1 231.75 219.05
(18/20) 228.6 ©822.2 215.88 — — — —
3. Pipe diameter after first branch (3 pipes)®).
Total HP_indoor Gas, low Gas, high Liquid ) Total _ Gas, low Gas, high Liquid
unit pressure pressure HP indoor unit pressure pressure
<6 215.88 212.7 29.53 (18-21.99) 228.6 922.2 215.88
(6-8.99) 219.05 215.88 29.53 (22-25.99) 228.6 825.4 215.88
(9-11.99) 822.2 219.05 29.53 (26-35.99) 831.75 228.6 219.05
(12-15.99) 825.4 ©822.2 812.7 > 36 238.1 831.75 219.05
(16-17.99) 228.6 022.2 812.7 = = = =
4. Pipe diameter between the CH unit and the multikit (3 pipes and 2 pipes)©).
CH unit cor'\rlllt&:?(ri::?ﬂ of _Capacity .Of S f e
indoor units® elag e S;SS'SIS:; pr:;:l:?: Gas Liquid
(0.8-1.5) 215.88 812.7 212.7(1%) 29.53
CH-6.0N1 7 (1.6-4.0) 215.88 812.7 215.88 29.53
(4.1-6.0) 219.05 215.88 215.88 29.53
(6.1-8.0) 219.05 215.88 219.05 29.53
CH-10.0N1 8
(8.1-10.0) ©922.2 219.05 922.2 29.53
5. Pipe diameter for 2 pipes and multikit.
Total HP indoor unit Gas Liquid Total HP indoor unit Gas Liquid
<6 215.88 29.53 (12-15.99) 825.4 812.7
(6-8.99) 219.05 29.53 (16-17.99) 228.6 212.7
(9-11.99) 922.2 29.53 (18-25.99) 228.6 215.88
6. Pipe diameter between multikit and indoor unit).
HP indoor unit Gas Liquid HP indoor unit Gas Liquid
(0.8-1.5) 212.7 26.350) 8.0 219.05 29.53
2.0 215.88 26.350) 10.0 ©822.2 29.53
(2.5-5.0) 215.88 29.53 = = =
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Permitted pipe length (13)

< Recommended number
of connected indoor units

= Recommended number
of connected indoor units

i (14)

Total pipe length length <1000 m <300 m

Current length <165m <165m
Maximum pipe length L1

Equivalent length <190 m <190 m
MaX|mumlp|pe Iength between the multikit of the first branch L2 <90m <40m
and each indoor unit
!VlaX|mum_ pipe length between each multikit and each L3 <40m <30m
indoor unit

L4 CH-6.0N1: <30 m CH-6.0N1: <30 m
Total pipe length between the CH unit and each indoor unit *atbod+
arbrerdre CH-10.0N1: <10 m CH-10.0N1: <10 m

Pipe length between connection kit 1 and each outdoor unit L5 <10m <10m
Difference in height between Highest outdoor unit " <50m <50m
outdoor and indoor units Lowest outdoor unit <40m <40m
Difference in height between indoor units H2 <15m <15m
Dn‘fere_nce in height between indoor units using the same H3 <4m <am
CH unit
Difference in height between CH units H4 <15m <15m
Difference in height between outdoor units H5 <01m <0.1m

[#) wore

« (1) The connection kit is taken into account from the side of the indoor unit (as connection kit 1).

« (2 When the maximum equivalent refrigerant pipe length (L1) from the outdoor unit/connection kit 1 to the

indoor unit is greater than 100 m, the diameter of the liquid pipe from the outdoor unit/connection kit 1 to the
first branch must be increased using the reducer (field-supplied).

(3 Where the refrigerant pipe length is greater than 100 m, the pipe diameter does not have to be increased after
the first branch. Where the size of the multikit is greater than that of the first branch, adjust the size of the
multikit to the first branch. Where the diameter of the pipe selected after the first branch is greater than the
diameter of the pipe after it, use the same diameter as the inlet pipe.

() The pipe diameter -6- must be the same as that of the indoor unit connection.

(5) Where the liquid pipe length is greater than 15 m, use 9.53 mm diameter pipe and a reducer (field-supplied).
(6) Keep a direct distance of 500 mm or greater after the connection kit.

(7) In the case of branches, where the pipe length between the three-pipe branch -F- and the furthest indoor unit
exceeds 5 m, use a T-branch pipe for the three-branch liquid pipe (corresponding to the same diameter, as per

JIS B8607).
< ﬂ e

(1) The excess total capacity may lead to insufficient performance and abnormal operating noise. Check that
the installation is within the total capacity values.

(8) Where the number of connectable indoor units is greater
than four, the high/low-pressure gas, gas and liquid pipes,
-4-, -5- and -6-, must be increased by one measurement,
respectively.

(9 The liquid pipe does not have to be connected to the CH
unit. See Table 6 for the pipe diameter between the
multikit and the indoor unit.

(19 Where the combination of indoor unit capacities is
10 HP for the CH-10.0N1 unit, performance will drop by
approximately 5% in refrigeration and 10% in heating.
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(12) For operations in refrigeration mode only, connect the indoor units using gas and liquid pipes (without the
CH unit). The total capacity in refrigeration mode only must be less than 50% the total capacity of the indoor
units.

(13) The installation conditions for the refrigerant pipes are different depending on the number of indoor units
connected.

(14) The total pipe length permitted must be less than 1000 m due to the maximum additional refrigerant charge
limitation.

(15 Where the branch is after the CH unit and the capacity of the connected indoor unit is (0.8-1.5) HP, use a
15.88 mm diameter for the gas pipe.

[#) wore

B OWODN -

Check that the gas pipe and the liquid pipe are equivalent in terms of length and installation system.

Use the multikit system for branching of the indoor units and the CH unit.

Install the indoor unit, the multikit and the CH unit according to the instructions given in this manual.

Where the length of pipe L3 between each multikit and each indoor unit is considerably longer than on another
indoor unit, the refrigerant will not flow correctly and performance is lower in comparison with other models
(recommended pipe length: up to 15 m).

Pipe branching restrictions

Follow the instructions given in the table below for pipe installation (field-supplied).

between the multikit of the

i i in pi (1)
Maximum pipe length Main pipe branch Capacity ratio of the

Tl O L (O Branch and distributor

first branch and each Pipe length after the Number of main pipe inb h combination
indoor unit (L2) branch branches main branc
a+b+c < 30 m or d+e No limit
+H<30m
<40m — Available (Figures 3 and 4)
a+b+c > 30 m or d+e Up to 2
+>30m P
From 41 mto 90 m — Up to 1 (Figure 1) 2 40% (Figure 2) Not available

[#) wore

(1) Main pipe branch: distribution from one (1) multikit to two (2) multikits.

A: main branch B: indoor units
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Figure 1: two branches on the main pipe Figure 2: capacity ratio of the indoor units < 40%

41-90m 41-90m

}20%

A
A }80%
B

A: main branch

A: main branch

B: secondary branch

Figure 3: distributor used as branching for three pipes and
branching for two pipes

Figure 4: do not connect a branch to a distributor

A: branch A: branch
B: distributor B: distributor

Check that the stop valves are fully closed; to do so, remove the covers and check that the valves are closed to the
corresponding torque:
» Heat pump system: Details of the gas and liquid stop valves, see on page 44.

» Heat recovery system: Details of the gas and liquid stop valves, see on page 52.

Check that the outdoor and indoor units are connected via the field-supplied refrigerant pipes.
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Check the suspension of the refrigerant pipes as described in chapter Refrigerant pipe suspension, see on page 41.

1 2
:
3 i
) ¥ = G
i <IN
Be————
- — S e S
Ko - = N
1. Heat pump system. G. Vacuum pump.
2. Heat recovery system. H. Refrigerant gas pipe, high pressure.
A. Stop valve, high pressure (gas). I. Refrigerant liquid pipe
B. Stop valve (liquid). J. Indoor units.
C. Stop valve, low pressure (gas). K. Multikit.
D. Measurement indicators. L. Insulation.
E. Nitrogen gas bottle. M. CH unit.
F. Refrigerant bottle and balance. N. Refrigerant gas pipe, low pressure.

Check the seal of the welds and flared connections. To do so, connect the measurement indicators on the check joints of
the stop valves and on one vacuum pump or nitrogen gas bottle, using the flexible charge pipes of the indicators.

@ NOTE

e Only tools and indicators specifically for use with R410A refrigerant gas should be used.
* Do not open the stop valves on the outdoor unit.

A DANGER

Only use nitrogen gas when testing for leaks. Never use oxygen, acetylene or fluorocarbon gas; these could result
in an intoxication or explosion.

Apply a maximum pressure of 4.15 MPa of nitrogen gas to the installation.

Check there are no refrigerant leaks in the welds and the flared connections of all the system. To do so, use a gas leak
sensor or a soap and water solution.

If any leaks are found in the installation, repair and repeat the airtight test.

Connect the measurement indicators on the check joints of the stop valves.
[ vore
Only tools and indicators specifically for use with R410A refrigerant gas should be used.

Vacuum the installation to a maximum pressure of -0.1 MPa (-756 mmHg) or lower.

On completion of the vacuum, close the indicator valve and switch off the vacuum pump.
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Check that the pressure reading on the indicators remains stable for an hour or more. If this is not the case, check there
are no refrigerant leaks at the welds and the flared connections of all the system.

[#) wore

If the maximum pressure of -0.1 MPa (-756 mmHg) or less is not obtained, and there are no leaks, keep the vacuum
pump running for one or two hours.

If any leaks are found in the installation, repair and repeat the airtight test.

Replace the stop valve covers and tighten to the corresponding torque:
* Heat pump system: Details of the gas and liquid stop valves, see on page 44.

* Heat recovery system: Details of the gas and liquid stop valves, see on page 52.

Quantity of refrigerant charged in the W0 Quantity of refrigerant charged in the W0

Outdoor unit Outdoor unit

outdoor unit (kg) outdoor unit (kg)
RAS-8FSXN 6.5 RAS-14FSXN 9.0
RAS-10FSXN 6.5 RAS-16FSXN 9.0
RAS-12FSXN 7.0 RAS-18FSXN 10.5

[#) wore

For combinations of two or three outdoor units, the quantity of refrigerant corresponds to the sum of the refrigerant
charged in each of the units.

The total additional charge must not exceed the maximum additional refrigerant charge indicated in the following table.

Outdoor unit Maximum additional refrigerant charge (kg) Outdoor unit Maximum additional refrigerant charge (kg)
RAS-(8/10)FSXN 28 RAS-(18-24)FSXN 51

RAS-12FSXN 36 RAS-(26-54)FSXN 63
RAS-(14/16)FSXN 40 — —

Although the outdoor unit is supplied charged with refrigerant, it is necessary to add a certain additional amount depending
upon the length of the refrigerant pipes and the capacity ratio of the indoor units.

The different factors determining the total additional refrigerant charge (W) in the system are given as W1, W2 and W3.
The additional quantity of refrigerant is calculated using the following method.
W1: additional refrigerant charge according to the length of the refrigerant liquid pipes.

Nominal diameter

— e Total length (m) Quantizec::eriffrgigant per Additional re{lr(ig)erant charge
©22.2 7/8 . m x 0.39
219.05 3/4 . m x 0.28
215.88 5/8 _.m x 0.19
212.7 1/2 . m x0.12
29.53 3/8 _m x 0.06
26.35 1/4 _m x 0.03
Total additional refrigerant charge = kg
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W2: additional refrigerant charge per indoor unit

No of indoor units of 8 and 10 HP Amount of refrigerant per unit Additional refrigerant charge (kg)

[#) wore

It is not necessary to increase the additional refrigerant charge for indoor units with less than 8 HP.

x 1.0 kg/unit kg

W3: Additional refrigerant charge according to the connection capacity ratio of indoor units

Connection capacity ratio of indoor units = total capacity of indoor units / total capacity of outdoor unit

Ratio of indoor units Additional refrigerant charge (kg)
<100% 0 kg
(100-115) % 0.5 kg
(116-130) % 1.0 kg

W: total additional refrigerant charge

Total additional refrigerant charge (kg) = W1 + W2 + W3

[#) wore

Check that the total additional refrigerant charge is not greater than the values given in: Maximum additional
refrigerant charge, see on page 60.

Once the installation has been emptied, check that the stop valves are fully closed; to do so, remove the caps and check
that they are closed with the corresponding torque:
* Heat pump system: Details of the gas and liquid stop valves, see on page 44.

* Heat recovery system: Details of the gas and liquid stop valves, see on page 52.

Charge the total additional refrigerant as calculated in chapter: Method of calculation of the total additional refrigerant
charge, see on page 60.

If it is not possible to charge the total quantity of additional refrigerant, proceed as follows:

Fully open the gas stop valve (in the case of the outdoor units of heat recovery systems, open the high and low pressure
gas valves).

Start the system running in cooling mode and open the liquid outlet valve of the measurement indicators connected to the
check joints of the stop valves.

Slightly open the liquid stop valve (tolerance of quantity of total additional refrigerant: 0.5 kg).

When all the refrigerant has been charged, fully open the liquid stop valve.

A CAUTION

* Only charge the quantity of additional refrigerant as calculated in chapter Method of calculation of the total
additional refrigerant charge, see on page 60. Too low or too high a charge could cause damage to the
compressor.

e The refrigerant should be charged through the liquid stop valve. If the refrigerant is charged through the gas
stop valves, the compressor will be damaged.

Fill in the F-Gas Label.

Fit all covers and lids on the unit, except for the electrical box and service covers.
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Connect the power supply to the indoor and outdoor units in the same refrigeration cycle for the function to automatically
estimate the amount of refrigerant charged in the unit.

[#) wore

e This function is applicable when the outdoor temperature range is between 0 and 43 °C DB (DB: dry bulb) and
the indoor temperature is between 10 and 32 °C DB (DB: dry bulb).

* For RAS-(20-54)FSXN units, the indications, verifications and consultations of the seven-segment display
should be done on the main unit.

* The electricity supply to the outdoor unit must remain connected twelve hours prior to the test to heat up the
compressor oil.

Turn the DSW5 contact number four (on PCB1) to ON.

The seven-segment display on the unit will indicate:

Check the seven-segment display and press PSW1. The outdoor
unit fan and the compressor will start up. The display will indicate:

The function to automatically estimate the amount of refrigerant charged in the unit takes between 30 and 40 minutes to
make the necessary checks.
Check the result obtained with the following table:

Display indication Result Indications

At The refrigerant charge is sufficient.
Cjnjo ufficient charge

Turn the DSW5 contact number four (on PCB1) to OFF and carry out the test run.

The refrigerant charge is excessive.

Excessive charge Calculate the refrigerant charge according to the length of the refrigerant pipes.
Collect the charged refrigerant appropriately and charge the unit with correct amount of
refrigerant.

The refrigerant charge is insufficient.

Check whether the unit has been charged with additional refrigerant.
Insufficient charge

Calculate the refrigerant charge according to the length of the refrigerant pipes.

Charge the unit with the correct amount of refrigerant.

Locate the cause of the abnormal completion in line with the instructions below. Once the
cause of the abnormal completion has been solved, restart the check.

1. Is the DSW5 contact number four (on PCB1) turned to ON before the power supply is
connected?

2. Are all indoor units ready and waiting before DSW5 contact number four (on PCB1) is

E D] Abnormal completion turned to ON?

3. Is the outdoor ambient temperature within the working ranges established (0 —43 °C)? (In
some cases, when the number of indoor units connected exceeds the maximum number
recommended and the outdoor temperature is above 35 °C, the check cannot be made).

4. Is the total operating capacity ratio of the indoor units 30% or less?

5. Is DSW4 contact number four (forced compressor stoppage) turned to OFF?
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Turn the DSW5 contact number four (on PCB1) to OFF when the refrigerant charge is sufficient. Wait at least three minutes
before turning the DSW5 contact number four (on PCB1) to OFF so that the outdoor unit is ready to start operating.

[#) wore

e During the check, the seven-segment display may change to the protection control code due to the protection
control being activated, although this is quite normal.

* Consult the information on the inside of the unit service cover for further information on the protection control
code.

A CAUTION

* Releasing refrigerant into the atmosphere is forbidden.

* Where the amount of refrigerant charged in the system is to be corrected, it must be collected appropriately.
* Follow the instructions given on the specific label attached to the unit with regards to the refrigerant.

e Fill in the F-Gas Label.

I\ pancer

Fitters and the designers of the installations must strictly observe local and national legislation, and local codes
regarding safety requirements in the event of refrigerant leaks.

The R410A refrigerant gas, used in the equipment, is fireproof and not toxic.

A DANGER

In the event of a leak, the gas will spread around the room, displacing the air, and could therefore result in asphyxia.

The maximum permitted concentration of HFC R410A gas in the air is 0.44 kg/m3, in accordance with standard EN378-1.
Therefore, efficient measures should be adopted to ensure the concentration of R410A gas in the air is kept below 0.44 kg/
m3 in the event of a leak.

1 Calculate the total quantity of refrigerant R (kg) charged in the system; to do so, connect all the indoor units of the rooms
in which you wish to have air conditioning.
2 Calculate the volume V (m3) of each room.
3 Calculate the refrigerant concentration C (kg/m3) of the room in accordance with the following formula:
R/V=C
R: Total quantity of refrigerant charged (kg).
V: volume of the room (m3).

C: concentration of refrigerant (= 0.44 kg/m? for R410A gas).
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The room should have the following characteristics in case of a leak of refrigerant:

1 Opening without shutter to permit the circulation of fresh air in the room.
2 Opening without door measuring 0.15%, or greater, of the floor surface.

3 Afanwith a capacity of at least 0.4 m3/minute per tonne of Japanese refrigerant ( = volume displaced by the compressor /
5.7 m3/h) or greater, connected to a gas sensor in the air conditioning system which uses the refrigerant.

A DANGER

Special attention should be given to areas where the refrigerant may be deposited and stay in the room, such as
basements or similar, as it is heavier than air.

When the outdoor unit operates in refrigeration or heating mode, there is a build-up of condensation of the ambient humidity
which, together with rain water, requires draining.

Select a location for the unit which permits adequate drainage. If necessary, mount an installation suitable for the drainage
of condensation.

I\ pancer

e Drainage must not take place in areas frequented by pedestrians. In low temperatures, the drainage water could
freeze and lead to falls. If it is necessary to install the outdoor unit in an area frequented by pedestrians, an
additional drainage tray should be fitted.

* Do not fit drainage pipes or collection trays in cold climates, as they could freeze and break.

If a condensation drainage kit is required for the outdoor unit, use the optional drainage kit DBS-TP10A.

[#) wore

All measurements are in mm.

98 227 300 227 A 98 227 560 227 A
g =
1 % u'\a 2 79}

B B

.
E D C E p©

Base of outdoor unit
1. SET FREE RAS-(8-12)FSXN C. Opening for power wiring feed through.
2. SET FREE RAS-(14-18)FSXN D. Opening for communication wiring feed through
A. Drainage hole 826. For the optional drainage kit DBS-

TP10A. E. Opening for feed through of refrigerant pipes 235 x 113.

B. Drainage hole @26. For optional drainage plug.
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€ Installation position of the optional drainage kit DBS-TP10A

Installation position (example: RAS-10FSXN, lower and side views).

247
91
52 I
0 i =
& '\E{U
73 D
B

A. Drain pipe. C. Drain pipes (field-supplied).

B. Optional drain plug. D. Base of unit.

Drain kit components

Model Description Material/colour Quantity Application
Drain pipe PP/black 2 Drain pipe connection
DBS-TP10A Drain plug PP/black 2 Drain pipe plug
Rubber plug CR/black 4 Pipe and plug seal
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3.2 CH unit

A DANGER

* Use refrigerant R410A in the refrigerant cycle. Do not charge oxygen, acetylene or other flammable and
poisonous gases into the refrigerant cycle when performing a leakage test or an air-tight test. These types of
gases are extremely dangerous and can cause an explosion. It is recommended that compressed air, nitrogen
or refrigerant be used for these types of tests.

1 Prepare locally-supplied copper pipes.

2 Select clean copper pipes. Make sure there is no dust and moisture inside. Before connecting pipes, blow the inside of
the pipes with nitrogen or dry air, to remove any dust or foreign materials.

3 Select the piping size with the correct thickness and correct material which can have sufficient pressure strength.

& CAUTION

e Cover the end of the pipe if the pipe has to be inserted through a hole.
* Do not put pipes on the ground directly without a cap or vinyl tape at the end of the pipe.
¢ Remove all the flammable materials around the units. If not, it will cause a fire.

A) Connect the indoor/outdoor connecting pipes. Fix the pipes and pay attention not to contact with weak materials such
as ceiling. (Otherwise, abnormal sound may be heard due to the vibration of the piping.)

B) Apply refrigerant oil slightly on the sheet surface of the pipe and flare nut before the flaring work. And then tighten the
flare nut with the specified tightening torque using two spanners. Perform the flaring work on the liquid piping side before
the gas piping side. Check the gas leakage after the flaring work.

1 Apply refrigerant oil. 1
2 Two spanners work.

Tllllllll:;’

it

@ NOTE

e Refrigerant oil is field-supplied.
* Ethereal Oil FVC50K, FVC68D (Idemitsu Kousan Co. Ltd.).

C) In case that temperature and humidity inside the ceiling exceed 27°C/RH80%, apply additional insulation (approx. 10
mm thickness) to the accessory insulation. It prevents dew condensation on the surface of the insulation (refrigerant pipe
only).

D) Perform the air-tight test (4.15 MPa for the test pressure). Refer to Technical Catalog for Outdoor Unit for more details.

E) Perform cold insulation work by insulating and taping the flare connection and reducer connection. Also insulate all the
refrigerant pipes.
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Required tightening torque

Pipe size Tightening torque
26.35 1/4 14 ~ 18 N-m
29.53 3/8 34 ~42 N-m
212.7 12 49 ~ 61 N-m
215.88 5/8 68 ~ 82 N-m
219.05 3/4 100 ~ 120 N-m

A CAUTION

¢ Do not apply excessive force to the flare nut when tightening. If applied, the flare nut may crack due to aged
deterioration and refrigerant leakage may occur. Use the specified tightening torque.

e For more details of the refrigerant piping work, vacuum pumping and refrigerant charge, refer to Technical
Catalog for Outdoor Unit.

Provide the refrigerant pipe in the field. Make sure that the refrigerant pipe should be connected to the same refrigerant
cycle unit.

1 376 5
6
214 38 301 38
Py==as— _|' 2 — B=ac=au TI
% l® 9| 8 > |
€ = - |
s BH m:s e ||
S| 40 | |54 4 ‘ B 301 c g‘ 111
151 63
8
7
Unit: mm.
1 Service cover for electronic expansion valve.
2 Low pressure pas pipe ponnection (g flare nut).
3 Service cover for electrical box.
4 High pressure gas pipe connection (@ flare nut).
5 Electrical box (available for both sides).
6 Gas pipe connection (g flare nut).
7 Outdoor unit connecting side.
8 Indoor unit connecting side.
Dimension
Model
A B c
CH-6.0N1 215.88 82 89
CH-10.0N1 219.05 89 96

A) Select the size for the high pressure gas pipe, low pressure gas pipe and gas pipe according to the table 1. The size
depends on the indoor unit total capacity connected downstream of the CH unit.

B) In case that the piping size from Table 5.1 and the piping connection size for CH unit from Table 2 are different, use an
accessory pipe according to the item Piping connection.

C) As for the multi-kit branch or header branch, refer to Technical Catalog for Outdoor Unit.
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Table 1 Connected indoor unit capacity and piping size.

Model Connected_ indoor Unit Low pressure gas pipe High pressure gas pipe Gas pipe (mm)
capacity (HP) (mm) (mm)
08~1.5 215.88 212.7 012.7*
CH-6.0N1 1.6~4.0 215.88 212.7 215.88
41~6.0 219.05 215.88 215.88
6.1~8.0 219.05 215.88 219.05
CH-10.0N1
8.1~10.0 022.2 219.05 ©22.2

* In case that a branch is located downstream of the CH unit and also the connected indoor unit capacity is 0.8 ~ 1.5 HP,
use 915.88 for the gas pipe.

Table 2 Piping conection size for CH unit.

Model Low pressure gas pipe (mm) High pressure gas pipe (mm) Gas pipe (mm)
CH-6.0N1 215.88 215.88 215.88
CH-10.0N1 219.05 219.05 219.05
1 2
B —— B ——
5
3
| CH 6
—
4
U U
1 Upstream.
2 Downstream.
3 Low pressure gas pipe.
4 High pressure gas pipe.
5 Multi-kit.
6 Gas pipe.

IU: Indoor unit.
CH: CH Unit.

Condition of piping work.

1 2
- _—
- | CH a :
Hop L c

1 Upstream.
2 Downstream.

|U: Indoor unit.
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CH: CH Unit.
Item Allowable piping length
CH-6.0N1 within 30 m
Total piping length between CH unit and indoor unit L atb+c
CH-10.0N1 within 10 m
Height difference between indoor units connected to the same CH unit Ha within 4 m
Height difference between CH units Hb within 15 m

Connected indoor unit

capacity (HP) RN

0.8t01.5 1(215.88) —BICE]  cH unit 3
2 (912.7) = c@1 | 9 o = 45

uL

3

1610 4.0 1(215.88) —E1 CE] cH unit /
= — 9 A5
2(212.7) &= \EEC (215.88)
4

A

3 4
/ 7
1(@19.05) (3 0 & CH Unit

411t06.0 izt € :a = —

2 (915.88) (©15.88)
3
3

*A: In case that a branch is located downstream of the CH unit and also the connected indoor unit capacity is 0.8~1.5 HP,
perform the flaring work of the field gas pipe and connect it to the CH unit.

Connected indoor unit
capacity (HP) St
4

4

1(219.05) /= m:z/;cmm /.
i 9 |
6.1t08.0 2 (@15.88)D T = - d?@19.05)

8.0t 10.0 1(9222) 3 OBICH]  cHunit /

(mz]y 9 2 = i
2 (219.05) = < 25@22'2)
4

Low pressure gas pipe (field-supplied).
High pressure gas pipe (field-supplied).
Field flaring work.

Accessory pipe.

Gas pipe (field-supplied).

Reducer.

(Cut the end of the spinning part).

(Cut the end of the expanded part of pipe).
(Upper surface).

© 0O ~NOOG A WON-=-
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(
CH-6.0N1 Eﬂjﬁ °
AN 1
(ID16)

CH Unit
3

CH-10.0N1

1 Insulation.
2 Clamp.
3 (Upper surface).

ID: Inner diameter.

[ wore

* In case that the humidity inside the ceiling is high, apply additional insulation to the flare nut connection.
¢ Refer to the chapter initial check Initial check, see on page 23 for more details.

70
SMGBO0065 rev. 1 - 12/2010




4 Electrical wiring H |TACH I

Inspire the Next

4. Electrical wiring
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4.1 Outdoor unit

& CAUTION

Before any work to the electrical wiring or regular inspections, switch off the mains power supply of the indoor
and outdoor units. Wait three minutes before starting installation or maintenance work.

Make sure that the interior and exterior fans have come to a complete standstill before starting work on the
electrical wiring or regular inspections.

Protect cables, the drainage pipe, electrical components, etc. from rodents and insects; otherwise these might
damage unprotected components and this could result in fire.

Do not allow cables to come into contact with the refrigerant pipes, metal edges, printed circuit boards (PCB)
or the electric components inside the unit; the cables may be damaged and this could result in fire.

Firmly secure the cables inside the indoor unit with plastic flanges.

Before starting work on the installation of the outdoor unit, place the DSW?7 in the correct position according
to the expected supply voltage: Setting of the DSW switches on PCB1, see on page 78.

I\ pancer

Use an earth leakage breaker with medium sensitivity, and an activation speed of 0.1 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.

Make sure the electric components supplied by the fitter (main power switches, circuit breakers, wires, connectors and

connection terminals) have been selected correctly in line with the electrical data given.

a The electricity supply to the unit should be via an exclusive power control switch and protective circuit breaker,
certified and installed in accordance with local or national safety regulations.

b The electricity supply for the outdoor and indoor units should be separate. Connect the voltage supply wiring for
each group of indoor units to the same outdoor unit (maximum capacity for each group of indoor units: 26 HP).

¢ For heat recovery systems, the CH unit and the indoor unit of the same refrigerant cycle can be supplied from the
same mains power switch.

Check that the supply voltage is between 90 and 110% of the rated voltage. Where the voltage capacity is too low, it

will not be possible to start the system due to the drop in voltage.

Sometimes, the refrigeration/heating system is not able to operate correctly in the following cases:

*  When the system is supplied from the same supply line as other major consumers (heavy machinery, power inverter
systems, cranes, welding machinery, etc).

* When the supply cables of the major consumers and the refrigeration/heating system are very close together.

In these cases, induction in the wiring to the refrigeration/heating system may arise due to a rapid change in the electricity
consumption of the above consumers and their start-up. Therefore before starting installation work, check the
regulations and standards concerning adequate protection of the power supply line.

@ NOTE

For further information, please refer to the applicable legislation in the country in which the unit is to be fitted.
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4 During the preliminary preparation work of the electricity supply line for the unit, the provisions in local and national
legislation must never be violated.
5 Check that the earth cable is correctly connected.

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 rod. The electrical potential of earth would increase
abnormally.

Outdoor units:

Cross section of the power cable SRS R G D 22

Maximum cable
Model Supply voltage current
(A) EN60 335-1 (mm?2)() MLFC (mm2)@ Er(\lni(l‘)n:;;;(?)-1 MLFC (mm?)2
RAS-8FSXN 12 2.5 2.0
RAS-10FSXN 16 2.5 2.0
RAS-12FSXN 22 6 3.5
3N~ 400V 50Hz 0.75 0.75

RAS-14FSXN 26 6 5.5
RAS-16FSXN 29 10 5.5
RAS-18FSXN 31 10 8

(1) The cross-sections of the cable should be selected for the maximum current of the unit, in accordance with European
Standard EN60 335-1.

(2) The cross-sections of the cable have been selected for the maximum current of the unit, in accordance with MLFC cable
(Flame Retardant Polyflex Wire) manufactured by HITACHI Cable Ltd., Japan.

[#) wore

Do not use cables that are lighter than the normal flexible coated polychloroprene cable (code HO5RN-F).

i ELB(M cB@
Model Supply voltage Maxn’ntur:
current (A) Rated current (A) Sensitivity (mA) Rated current (A)
RAS-8FSXN 12 40 30 20
RAS-10FSXN 16 40 30 20
RAS-12FSXN 22 40 30 30
3N~ 400V 50Hz
RAS-14FSXN 26 40 30 40
RAS-16FSXN 29 63 30 40
RAS-18FSXN 31 63 30 50

() ELB: earth leakage breaker (field-supplied).
(2) CB: circuit breaker (field-supplied).

Service voltage
Between 90 and 110% of the rated voltage.
Start-up voltage
Between 85 and 115% of the rated voltage.
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Voltage imbalance
Up to 3% in each phase, measured at the main terminal of the outdoor unit.
Electromagnetic compatibility

According to Directive 2004/108/EC (89/336/EEC) regarding electromagnetic compatibility, the following table indicates:
the maximum allowed impedance Z.. of the system at the connection point of the user's power supply, as per
EN 61000-3-11.

Model Znax (Q) Model Znax (Q)
RAS-8FSXN - RAS-14FSXN 0.11
RAS-10FSXN - RAS-16FSXN 0.11
RAS-12FSXN - RAS-18FSXN 0.08

Harmonics
In relation to IEC 61000-3-2 and IEC 61000-3-12, the situation of harmonics for each model is as follows:

Situation of the models in relation to IEC 61000- 3-2 and IEC

61000-3-12 Ssc "xx" Wodel Ssc "xx” (kVA)

RAS-8FSXN

Unit compliant with IEC 61000-3-2 (professional use). -
RAS-10FSXN

Unit compliant with IEC 61000-3-12. - -

This unitis in accordance with Standard IEC 61000-3-12 with the condition RAS-14FSXN 5089

that the short circuit current Ssc is greater than or equal to xx (see Ssc

column) at the connection point between the power supply of the user and RAS-16FSXN 1593

the public grid. It is the responsibility of the installer or the user of the unit

to ensure, if necessary consulting the distribution grid operator, that the

unit is connected only to a power supply where the short circuit power is RAS-18FSXN 1532
greater than or equal to xx (see Ssc column).

The authorities responsible for the electrical power supply can apply

- : ) RAS-12FSXN -
restrictions relating to harmonics.

Unit(s) outside the scope of IEC 61000-3-12. - -

Remove cover -G- to the refrigerant pipes -A-.

The power -C- and communication -B- cables should be inserted
in the unit through the pre-drilled holes and lower rubber bushing
-E- provided, using a different protective duct -F- for each one.

@ NOTE

Do not insert the supply and communication cables together
through the same protective duct. Keep a minimum distance
between them of 50 mm.

Fit the cover on the pipes -G- and completely seal access -D- of
the pipes to the unit, to prevent the entrance of water, rodents and
dirt.

Do not allow the cables to touch the refrigerant pipes, sharp metal edges or electric parts from inside the unit.

[#) wore

* Fasten the power cables with the flanges provided inside the unit.
e Attach unused rubber bushings with adhesive.
* Make a drainage hole in the lowest part of the protective duct.
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Connect the three-phase power cables on terminals L1, L2, L3 and N of the TB1 -A- terminal board and connect the earth
wire to the screw-in terminal -B-. Use insulated terminals or heat-shrink covers.

D: harness lifter for fixing the transmission wiring (2 places).

Connect the communication cables on the terminals of the TB2 -C- of the PCB1:
¢ From the indoor units to the outdoor unit: terminals 1 and 2.

* From the outdoor unit to the next outdoor unit in the same refrigerant cycle: terminals 3 and 4:
E: 853 mm pre-drilled hole for power cables.

F: 226 mm pre-drilled hole for communication cables.

G: Cord board (accessory) for fixing power supply wiring.

H: shielded twist pair cable.

[#) vore

Completely seal the entrance to the duct using sealant, etc. to prevent water from entering.

Tighten the connection terminals as shown in the following table:

Size Tightening torque (Nm)
M4 (1.0-1.3)

M5 (2.0-2.4)

M6 (4.0-5.0)

M8 (9.0-11.0)

M10 (18.0-23.0)

Connect each outdoor unit to a power supply line. Install an earth leakage breaker, fuse and circuit breaker for each outdoor
unit power line.

Connect each group of indoor units corresponding to an outdoor unit to a voltage supply line (maximum capacity for each
group of indoor units: 26 HP). Install an earth leakage breaker, fuse and circuit breaker for each group of indoor units.

Connect the communication cable between the indoor units, the CH units and the outdoor units.
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Connect the communication cable on the corresponding units to the same refrigerant cycle. (Where the refrigerant pipe of
the indoor unit is connected to the outdoor unit, connect the communication cable to the same indoor unit).

[#) wore

Connecting the refrigerant pipe and the communication cable to units in different refrigerant cycles may lead to
operating problems.

Use shielded twisted pair cable or shielded pair cable. Do not use cable with three or more conductors.
Use the same type of cables for the H-LINK system of units in each refrigerant cycle.

Ensure a minimum distance of 50 mm between the power cables and the communication cables and 1500 mm between
these and the power cables of other electrical devices. Where this is not possible, install power cables in a metal duct
separate from the others.

Connect the communication cables to TB2 terminals 1 and 2 on outdoor unit A (main unit):
« Between the outdoor unit and the indoor unit.

» Between the outdoor unit and the CH unit.
» Between the outdoor unit and the indoor unit on other refrigerant cycles.

A CAUTION

Do not connect power cables to communication terminals (TB2). This could damage the circuit board.

For heat recovery systems, connect the communication cable on the indoor unit (used exclusively for refrigeration) to TB2
terminals 1 and 2 on the CH unit.

Connect the earth wire for the outdoor units, the indoor units and the CH units. Earthing connections below a resistance of
100 Q (max.) must be made by qualified personnel.

@ NOTE

1 Set the DSW switches on the main and secondary units for the combination of (20-54) HP outdoor units.

2 Analarm is triggered if the communication cables between the outdoor units are connected to terminals 1 and
2 for H-LINK II.

3 Where an alarm is indicated on the display of the main outdoor unit, follow the instructions given to make the
necessary checks.

4 Make the function settings from the main outdoor unit.
5 Maximum number of refrigeration groups with one remote control: 64.

Maximum number of indoor units connected: 160.
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Connection diagram: heat pump system

3N~
400V/50Hz

3N ~
400V/50Hz

B
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J
=
]
B
©
J
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220-240V/50Hz 1]2
230V/50Hz @

®
®

)
o>
L®
m
")
3
o~
L®
m
e_
|
e : e.

A Main outdoor unit

A1  Secondary outdoor unit
Operation wiring (shielded twisted pair cable or shielded pair cable) 5 Vdc non-polar H-LINK (field-supplied)
Distribution box (field-supplied)

Indoor units

B
C
D
E  Operation wiring (shielded twisted pair cable or shielded pair cable) (field-supplied)
F Fuse (field-supplied)
G  PC-ART remote control
H Indoor unit system No 0

| Indoor unit system No 1

J Transmission wire between A and A1
CB Circuit breaker (field-supplied)

ELB Earth Leakage Breaker (field-supplied)
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Connection diagram: heat recovery system

TB1 182 €] TB1 182 =]
Cle[n] []2]3]4 ClaN] [1]2]3]%
glelglsl lolelele glglg] [elolele

1 (11 1

ELB

J K J J

TB1 TB2 TB1 TB2

olor Bilmes
L P

CDCDECDCD

EE ! (BN e [EER ok !

1)L
81 81 81 81

3N ~
400V/50Hz

3N~
400V/50Hz "

=
KEHIE

1|
81

IN~ B2 182 TB2 TB2 B2
Saoasos e 3zl e o3zl e e ililsld e CIRRARL C1ARARL
7 T
E E— E E E
G G G G G

A Main outdoor unit

A1  Secondary outdoor unit
Operation wiring (shielded twisted pair cable or shielded pair cable) 5 Vdc non-polar H-LINK (field-supplied)
Distribution box (field-supplied)

Indoor units

B
C
D
E  Operation wiring (shielded twisted pair cable or shielded pair cable) (field-supplied)
F Fuse (field-supplied)
G  PC-ART remote control
H Indoor unit system No 0

| Indoor unit system No 1

CH unit

K Transmission wire between A and A1

CB Circuit breaker (field-supplied)

ELB Earth Leakage Breaker (field-supplied)

OB EoA, Location of the DSW switches on PCB1.

o
SEG2  SEGT

& CAUTION

Before changing the settings of the DIP switches, the voltage supply should be disconnected. Otherwise, the new
settings will not be valid.
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Setting not required.

Only the DIP DSW1, DSW2 and DSW4 switches can be set while the voltage supply is connected.

The symbol “u” indicates the position of the DIP switches. The figures show the position of the DIP switch once
the position setting has been completed.

With the DSW4 switch, the unit starts or stops after 10 to 20 seconds of the switch being activated.
Record the number of the outdoor unit to tell it apart from others during service and maintenance operations

in this area:

PSW: Pushswitch on PCB1

PSW1: Enter.
A

‘psws‘< ‘PSW'] ‘ }‘pswg,‘ PSW2, 3, 4 and 5: for CheCk|ng
v
PSW4

DSW1, RSW1: refrigerant cycle number setting

Setting required.
Setting before RSW1 supply: 0.

RSW1
Setting before DSW1 supply: 0 (digit of tens). DSWA N
Set each outdoor unit number on each refrigerant cycle. OHNHHHHH :@:
Outdoor and indoor units belonging to the same refrigerant cycle: set the 123456 g
same cycle number in the outdoor and indoor units (indoor units: DSW5
and RSW2).
DSW1, RSW1: setting example for refrigerant cycle number 25
RSW1
M f | b 63 e Y
aximum refrigerant cycle number setting: 63. ON o/ [\
el =[] Y e
123456 S

DSW2: capacity setting

RAS-8FSXN  RAS-10FSXN RAS-12FSXN

ela """ ﬁhaﬂiﬂ\iﬁaﬂiﬂ

123456 123456 123456

RAS-14FSXN RAS-16FSXN  RAS-18FSXN

ON ON ON
(o™= 4| 1Ll
123456 123456 123456
DSW3
ON
Setting not required. ===
1234
DSWA4: test run and service settings
Setting required.
* A: setting before supply.
« B: refrigeration test run. E
* C: heating test run.

D: forced compressor stoppage.
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» Contact 1: except No 1, compressor operation. oiNi UuEE
» Contact 2: except No 2, compressor operation. TR E7TEG
» Contact 4: Monitoring of refrigerant quantity.
DSW6: setting outdoor unit number
Setting required.
* 1: setting before supply:
1
@ NOTE T
This combination of outdoor units must be set.
A B €
ON ON ON
Setting for combination of units: 1525?? ;?;F ;EE;
e A:unit 1 (main).
+  B:unit2.
+ C:unit 3.
DSWT7: supply voltage setting
ON
Setting not required. il ™
1.2 3 4 |400V
DSW10: communication setting
Setting required.
» A: setting before supply.
» B: cancellation of final resistance.
A C
(1) B | (u || dm
N OT E 1 12 12

e C:Ifthe communication circuit fuse has opened, the PCB1 board can
only be recovered by activating contact 2.
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DSW10: switch setting example

A. Main unit. D. Indoor units.
B. Secondary unit. E. Remote control.

C. Secondary unit.

[#) wore

*  Where two or more outdoor units are connected using the H-LINK or H-LINKIl, DSW10 contact 1 on the master
or main unit must be set to OFF from the second refrigerant group of outdoor units.
e If only one unit is installed, the setting is not necessary.
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RAS-(8-18)FSXN
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4.2 CH unit

A DANGER

Turn OFF the main power switch to the CH unit, the indoor unit and the outdoor unit before electrical wiring
work or a periodical check is performed.
Protect the wires, electrical parts, etc. from rats or other vermin.

Use a medium sensing speed type ELB (Electric Leakage Breaker, activation speed of 0.1 sec. or less). If not
used, it will cause an electric shock or a fire.

Fix the cables securely. External forces on the terminals could lead to a fire.

A CAUTION

w

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

Tightly secure the wires with the cord clamp inside the electrical box.

Use twisted shielded pair cable or shield pair cable for transmission wires between the indoor and the outdoor
units (Max. 1000 m), and connect the shielded part to the earth screw in the electrical box of the indoor unit as
shown the next page figure.

Make sure that the field-selected electrical components (main power switches, circuit breakers, wires, conduit
connectors and wire terminals) have been properly selected according to the electrical data indicated in Technical
Catalogue. Make sure that the components comply with National Electrical code (NEC).

Check to ensure that the power supply voltage is within £10% of rated voltage.
Check the power source capacity is too low, the system cannot be started due to the voltage drop.
Check to ensure that the ground wire is connected.

The electrical wiring connection for the CH unit is shown in next figure.

1
2
3

Turn OFF the main power switch and take off the electrical box cover of CH unit.
Connect the power supply and earth wires to the terminals in the electrical box.
Connect the wires of the operating line to the terminals in the electrical box.
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4 Tightly clamp the wires using the cord clamp inside the electrical box.
5 Fix the electrical box cover after wiring work.

1

A B

Terminal board for operating line
Terminal board for power supply
Cord clamp

Operating line connection

Earth wire

m m O O w >

Power supply line connection

Perform the electrical wiring work for the CH units. Determine the cable size according to the table below.

2 Pay attention to the marks on the terminal board when connecting wires for CH unit and Indoor unit / Outdoor unit. Refer

to “Example of Electrical Wiring” for the wiring connection on the next page.

Power source cable size Transmitting cable size
Model Supply voltage Maximum Earth wire
current (A) EN60 335-1 MLEC (mmz)(z) ENG60 335-1 MLEC (mmz)(z) size (mmZ)
(mmz)(” (mmz)(1)
CH-6.0N1
1~ 220-240V/1@/50Hz 1 0.75 0.5 0.75 0.5 2.0
CH-10.0N1

[#) wore

Follow local codes and regulations when selecting field wires.

The wire sizes marked with 1 in the above table are selected at the maximum current of the unit according to
the European Standard, EN60 335-1. Use the wires which are not lighter than the ordinary tough rubber sheathed
flexible cord (code designation HOS5RN-F) or ordinary polychloroprene sheathed flexible cord (code designation
HO5RN-F).

The wire sizes marked with 2 in the above table are selected at the maximum current of the unit according to
the wire, MLFC (Flame Retardant Polyflex Wire) manufactured by Hitachi Cable Ltd., Japan.

Use a shielded cable for the transmitting circuit and connect it to ground.
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The following figure shows the example of electrical wiring around the CH units. Refer to the Technical Catalog for Outdoor
Unit regarding the electrical wiring of the whole system.

A
AC 1~ 220-240V/50Hz

CH Unit
TB1 TB2

c
b S

G

A: Outdoor unit power supply.

B: Earth leakage breaker (ELB) and main switch (S).

C: Outdoor unit.

D: Connect the operating line for the outdoor unit to the terminal “1” and “2” of TB2 on the CH unit.

E: Connect the operating line for the indoor unit (exclusive use of cooling operation) to the terminal “1” and “2” of TB2 on
the CH unit.

F: Operating line (non-pole, DC5 V).

G: Remote control switch.

H: Indoor unit.

I: Indoor Unit (exclusive use of cooling operation).

J: In case that the multiple indoor units are connected to the same CH unit, the operation mode (cooling/heating) for the
indoor units will be the same.

@ NOTE

* Do not apply excessive voltage to the operating line (DC5V (non-pole)) between outdoor unit and CH unit,
between CH unit and indoor unit, between CH units.

e Use 2-Core cable for the operating line. (Do not use 3-Core cable or over.)

e Connect the operating line for the outdoor unit to the terminal “1” and “2” of TB2 on the CH unit.

e Connect the operating line for the indoor unit exclusively for cooling operation to the terminal “1” and “2” of
TB2 on the CH unit.

* For the CH unit in the same refrigerant cycle, electrical power source can be supplied by one switch.
* Do not connect the power supply line (220V~240V) to the terminal board for operating line.

* Connect the earth wire for the outdoor/indoor units and CH unit. The ground wiring work under the condition
of 100 W (max.) ground resistance should be performed by the qualified electrician.

Ensure that DSWs on the PCB1 are set before shipping as shown below and no setting is required.
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DSW1 DSW101 SW301
ON ON ON
[ ala| am
123456 12 12

& CAUTION

e The control of the temperature is only available through the room’s thermostat or Aquastat. The Remote Control
Switch of the indoor unit cannot be touch, if it is done the unit will be outside of warranty.

* Before setting DIP switches, firstly turn OFF power source and set the position of the DIP switches. If the
switches are set without turning OFF the power source, the switches can not function.

@ NOTE

e The symbol “mn” indicates the position of the DIP switches. Figures show setting before shipment.
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5. Control system

Index
51 (070] a1 1o IS V] (= o PP RURRRR 88
5.1.1 @3 L= oo 3 1 (o] S 88
51.2 Compressor Operation CONLIOL............ooi e e e e e e e e e aaaaaaaaaaas 89
5.1.3 Heat exchanger Mode CONTIOL...........ooi i e 94
514 Outline of the CONIOl SYSIEML........iiiiiiie et 95
5.2 Standard OpPeration SEQUENCE.........coiiiuiiiiiie et e et e e e e st eeeeeeeaaes 97
5.2.1 (7670 [19Te o] o<1 = (o] o PSSP 97
522 Cooling operation (CONTINUEA).......ccoiuuiiiiiiiie i 98
5.2.3 DY o] o 1T =1 i) o SRR OUSPRPPRN 99
5.24 Dry operation (CONTINUEA)........ccuiiiiieeeiiie e ee ettt et e e e e e e st eeeteeeesnneeesnneeeaneeeeenns 100
5.2.5 Antifreeze protection control during the cooling or dry operation............cccccceeiiiiii e, 101
5.2.6 HEAtING OPEIAtION. ... ..eeiiiiii ettt ettt e ab e e s e e e e e e aabeeenaa 102
5.2.7 Heating operation (CONTINUE)...........cuuiiiiiiieieee et e e e e e e e erarr e e e e e e enees 103
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5.2.9 Excessive high discharge air temperature prevention control (only for RCI, RCD and RPI (< 6
L ) TP PPRRO 105
5.2.10  ProteCHON CONTIOL.....cciiiiiiiiiie ittt et e e et e e s b e e e e st e e sanbeeeenanees 106
5211  Control of CH unit (CH=(8.0/10.0)NT)......iiiiiiiiiiiieiit ettt 109
5.3 Control and SAfELY AEVICES.....uuiiiiiiiiee et e e e e e aaaa e e e e e e s e e anannes 111
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53.2 CH UNI ettt sttt ee e e et e e e bttt et et e s er e 111
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5.1 Control system

HITACHI

Inspire the Next

Cooling

Control device
Purpose

Total operation

Compressor -
capacity of the
Inverter frequency . .
indoor unit
Electronic

expansion valve for
the outdoor unit
heat exchanger.

Capacity control

Electronic
expansion valve for
the supercooling
heat exchanger.

TdSH control

Electronic
expansion valve for Indoor unit heat
the indoor unit heat exchanger SH
exchanger

Outdoor unit fan Pd control

1. Increase in Pd

Gas bypass valve  protection
(SVA) 2. Decrease in Pd
protection
88

Contents

Capacity control is
carried out to reach
the evaporation
temperature
objective value

Completely open
(the opening of the
electronic
expansion valve is
dependent on the
refrigerant cycle
conditions)

Control TdSH of
the compressor to
reach the objective
value

Pl control is carried
out to reach
objective value in
the indoor unit heat
exchanger SH

Pl control is carried
out to reach the
Pd objective value

1. Pd > 3.6 MPa:
ON

2.Ps <0.15 MPa:
ON

SMGBO0065 rev. 1 - 12/2010

Heating

Heat recovery

Purpose

Total operation
capacity of the
indoor unit

Condenser COND
Capacity control

Evaporator EVAP
outdoor unit heat
exchanger SH

TdSH control

<Cooling setting>
Indoor unit heat
exchanger SH

<Heating setting>
Indoor unit heat
exchanger SH

Condenser
COND Pd control

Evaporator EVAP
Fixing by ambient
temperature and

operating capacity

1. Increase in Pd
protection

2. Decrease in Pd
protection

Defrost

Contents Contents
Pl control is carried All the
out to reach the compressors
Pd objective value. operating
Condenser COND
Completely open
(the opening of the
electronic
expansion valve is
dependent on the
refrigerant cycle
conditions) Completely

open

Evaporator

EVAP PI control is
carried out to reach
the superheat
objective value in
the outdoor unit
heat exchanger.

Control TdSH of
the compressor to
reach the objective
value

TdSH control

<Cooling

setting> PI control
is carried out to
reach the objective
value in the indoor

. Indoor unit
unit heat heat
exchanger SH exchanger

SH

<Heating setting>
Control SC of the
indoor unit liquid
thermistor to reach
objective value

Condenser

COND PI control is
carried out to reach
the Pd objective
value

Evaporator EVAP  stoppage
Fan rotation is

controlled by the

ambient

temperature and

the indoor unit

operating capacity

1. Pd > 3.6 MPa:
ON

2.Ps <0.15 MPa:
ON

Closed
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Cooling 2 GEEh] Defrost
Control device Heat recovery
Purpose Contents Purpose Contents Contents
High and low Shut-off of high Compressor Shut-off of high Compressor
9 and low pressure  operating: ON and low pressure  operating: ON
pressure shut-off . . . . Open
valve (SVG) in the cycle during Compressor in the cycle during Compressor
stoppage stopped: OFF stoppage stopped: OFF

Pd: Discharge pressure.
Ps: Suction pressure.
SH: Superheat.

SC: Supercooling.

TdSH: Superheat of discharge gas temperature.

The compressor rotation control is carried out to match its operation time in each of the outdoor units.
This control is carried out during the Thermo-OFF of the outdoor unit.

In case of switch-OFF or Thermo-OFF after 120 minutes of operation, the inverter compressor with the shortest operation
time will be preferably turned on.

[#) wore

In order to carry out this function, at least two outdoor units are required.

The operating sequence of the compressor rotation is described below.

RAS-20FSXN
1 2
Outdoor unit 1 Outdoor unit 2
e
Last time 1 2
Currently 2 1 |
Next time 1 2 }‘u j U
=T Is—ilcal 1
-I- Inverter compressor I
RAS-(22-26)FSXN
1 2
Outdoor unit 1 Outdoor unit 2 J—L
a- -C- - ]
Last time 1 3 2
Currently 2 3 1 :
Next time 1 3 2 o /
(— |

-I- Inverter compressor 1 I
-C- Constant compressor
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RAS-(28-36)FSXN

. . 1 2
Outdoor unit 1 Outdoor unit 2 J L J L
E[E ECE | Lo ]
Last time 1 3 2 4
Currently 2 4 1 3 vi H
Next time 1 3 2 4 H )
-I- Inverter compressor I I
-C- Constant compressor ¢ ¢
RAS-(38-42)FSXN
Outdoor unit 1 Outdoor unit2  Outdoor unit 3 ] ! L 2 :
- -C- | |
Last time 1 4 2 &
Currently 2 4 3 1 .
Next time 3 4 1 2 i J
T o=
-I- Inverter compressor I 1
-C- Constant compressor
RAS-(44-48)FSXN
1 2 3
Outdoor unit 1 Outdoor unit 2 Outdo;r T ) L J L
Ik ECH I B By
Last time 1 4 2 5 3 |
Currently 2 4 3 5 1 j
Next time 3 5 1 4 2 =
1
-I- Inverter compressor
-C- Constant compressor
RAS-(50-54)FSXN
1 2 3
Outdoor unit 1 Outdoor unit 2 Outdoor unit 3 ] L] L] L
-l- -C- -l- -C- -I- C
Last time 1 4 2 5 3 6
Currently 2 5 3 6 1 4

i i r"
Next time B 6 1 4 2 5) [m—:
| I |
Cc [+ Cc

-I- Inverter compressor
-C- Constant compressor

Operational control is carried out to optimise the compressor output frequency or to carry out the turning on and stopping
while in constant operation in accordance with the target frequency (the target frequency is determined by the calculation
of the PID control and the heating and cooling load).

Therefore, when the load is small, the constant compressor may not operate.
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RAS-(14-18)FSXN (Power supply frequency: 50 Hz)

A. Compressor operation condition.
B. Frequency of Inverter compressor (Hz). A D E
C. Target frequency (Hz). )
D. Inverter compressor. 100 \
E. Inverter compressor + constant compressor. B
30

81 RAS-(14/16)FSXN
91 RAS-18FSXN

Cc

RAS-20FSXN (Power supply frequency: 50 Hz)

A. Compressor operation condition.

B. Frequency of Inverter compressor (Hz). A E
D

C. Target frequency (Hz). v f

D. Inverter compressor.

100
E. Two Inverter compressors.

30

62
65

RAS-(22-26)FSXN (Power supply frequency: 50 Hz)

A. Compressor operation condition. F

A E
B. Frequency of Inverter compressor (Hz). D ¢_¢—¢_T

C. Target frequency (Hz).

100
D. Inverter compressor.
B /
E. Two Inverter compressors.

30

F. Inverter compressor + constant compressor.

62 112
65 115
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RAS-(28-36)FSXN (Power supply frequency: 50 Hz)

A. Compressor operation condition. A F

B. Frequency of Inverter compressor (Hz).

100

C. Target frequency (Hz).

D. Inverter compressor.
30

E. Two Inverter compressors.

F. Two Inverter compressors + constant compressor. ! 3 5

G. Two Inverter compressors + two constant compressors. c

Objective frequency (Hz)

HP

1 2 3 4 5 6
28 62 65 112 115 162 165
30 62 65 112 115 162 165
32 62 65 112 115 162 165
34 62 65 122 125 172 175
36 62 65 122 125 182 185

RAS-(38-42)FSXN (Power supply frequency: 50 Hz)

A. Compressor operation condition. A F

B. Frequency of Inverter compressor (Hz).

100

C. Target frequency (Hz).

D. Inverter compressor.

30
E. Two Inverter compressors.

F. Three Inverter compressors. ! 3 5

G. Three Inverter compressors + constant compressor. c

Objective frequency (Hz)

HP
1 2 3 4 5 6
38 62 65 93 130 143 180
40 62 65 93 130 143 180
42 62 65 93 130 153 190

RAS-(44-48)FSXN (Power supply frequency: 50 Hz)

100

30 /

A. Compressor operation condition.

B. Frequency of Inverter compressor (Hz).
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C. Target frequency (Hz).

D. Inverter compressor.

E. Two Inverter compressors.

F. Three Inverter compressors.

G. Three Inverter compressors + constant compressor.

H. Three Inverter compressors + two constant compressors.

Objective frequency (Hz)

HP

1 2 3 4 5
44 62 65 93 130 153
46 62 65 93 130 153
48 62 65 93 130 153

RAS-(50-54)FSXN (Power supply frequency: 50 Hz)

190
190
190

100

30

A. Compressor operation condition.

B. Frequency of Inverter compressor (Hz).

C. Target frequency (Hz).

D. Inverter compressor.

E. Two Inverter compressors.

F. Three Inverter compressors.

G. Three Inverter compressors + constant compressor.

H. Three Inverter compressors + two constant compressors.

I. Three Inverter compressors + three constant compressors.

Objective frequency (Hz)

HP
1 2 3 4 5 6 7
50 62 65 93 130 153 190 213
52 62 65 93 130 153 190 213
54 62 65 93 130 153 190 213
93
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250
250
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7 8
203 240
203 240
213 250

9 10
263 300
263 300
273 310
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switch as indicated in the following table.

switch as indicated in the following table.

@ NOTE

Outdoor unit heat exchanger mode at cooling: condenser (COND).

Outdoor unit heat exchanger mode at heating: evaporator (EVAP).

1 Heat exchanger mode:
e COND: operating as condenser.

* cond: avoid using the heat exchanger (under high pressure conditions).

* EVAP: operating as evaporator.

* evap: avoid using the heat exchanger (under low pressure conditions).

2 Expansion valve control method:

HITACHI

Inspire the Next

Heat recovery system: in accordance with the connected load of indoor units, the outdoor unit heat exchanger can

Heat pump system: in accordance with the operation mode of the indoor units, the outdoor unit heat exchanger can

e Pd: normally, completely open (the opening depends on the refrigerant cycle conditions). Pl control is

carried out to reach the discharge pressure objective value when it decreases.
e TdSH: PI control is carried out to reach the compressor TdSH objective value.
* Heat exchanger SH: PI control is carried out to reach the heat exchanger SH objective value.

The number of outdoor unit: 1

Cooling mode Mainly cooling mode
Heat exchanger mode
COND D1 D1-1
Heat exchanger condition COND COND cond
RVR2 OFF OFF OFF
Reversing valve
RVR1 ON OFF OFF
MV1 Pd Pd
Expansion valve
MVB TdSH TdSH

The number of outdoor unit: 2
Cooling mode Mainly cooling mode

Heat exchanger mode

COND D1 D2
Heat exchanger condition COND COND COND
RVR2 OFF OFF OFF
Reversing valve
Main outdoor RVR1 ON OFF OFF
unit
MV1 Pd Pd
Expansion valve
MvB TdSH
Heat exchanger condition COND COND evap
RVR2 OFF OFF ON
Reversing valve
RVR1 ON OFF OFF
Secondary
outdoor unit
MV1 Pd Pd
Expansion valve
MVB TdSH
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Mainly heating mode

D4 EVAP
EVAP EVAP
ON ON
OFF OFF

Heat exchanger SH

Ps protection

Mainly heating mode Heating mode

D3 D4 EVAP
cond EVAP EVAP
OFF ON ON
OFF OFF OFF

Heat exchanger SH
TdSH
EVAP EVAP EVAP

ON ON ON

OFF OFF OFF

Completely closed

TdSH

Heating mode

Defrost mode
DEF1
COND

OFF
ON
Completely open

TdSH

Defrost mode

DEF2
With CH unit
COND/EVAP

ON/OFF
OFF
Completely

open/Heat
exchanger SH

COND/EVAP
ON/OFF
OFF
Completely

open/Heat
exchanger SH

DEF1
Without CH unit
COND
OFF

ON

Completely
closed

COND
OFF

ON

Completely
closed
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The number of outdoor unit: 3

Heat exchanger mode

Main outdoor
unit

Secondary
outdoor unit

Secondary
outdoor unit

Heat exchanger

condition
Reversing R
valve RVR1
Expansion WA
valve
MvB
Heat exchanger
condition
Reversing IR
valve RVR1
. MV1
Expansion
valve
MVB
Heat exchanger
condition
Reversing REZ
valve RVR1
Expansion WA
valve
MVB

Pd: Discharge pressure.

Ps: Suction pressure.
SH: Superheat.

Cooling mode

COND

COND

OFF

ON

Pd

TdSH

COND

OFF

ON

Pd

TdSH

COND

OFF

ON

Pd

TdSH

Mainly cooling mode

D1 D2-1
COND COND
OFF OFF
OFF OFF
COND EVAP
OFF ON
OFF OFF
Pd
COND COND
OFF OFF
OFF OFF
Pd

TdSH: Superheat of discharge gas temperature.

D2-2

COND

OFF

OFF

Pd

evap

ON

OFF

cond

OFF

OFF

The figure below shows the outline of the control system.

Thermistor for Inlet Air
Thermistor of Discharge Air
Thermistor for Gas Pipe
Thermistor for Liquid Pipe

Wireless Remote
Control Switch

Remote
Control
MCU

Wireless Ti ission
Circuit A-D
Conversion
Circuit
Remote Control Switch
c
2
E
Remote é Indoor Unit
Control 2 Mcu
°
=

Electrical Control Relay Fan
Expansion Valve Drive Control (F;roclﬁi(zt\on
Drive Circuit Circuit Circuit

to Transmission Circuit of
Combination Outdoor Unit

Thermistor for Ambient Temperature “TA” (THM7)
Discharge Gas Thermistor “TD1” (THM8)
Discharge Gas Thermistor “TD2" (THM9) *only for RAS-14FSXN to 18FSXN
Thermistor for Evaporation Liquid LineTemperature “TE” (THM10)
Thermistor for Evaporation Gas LineTemperature “TG” (THM11)

D2-3

con

OFF

OFF

EVAP

ON

OFF

Mainly heating mode

D3-1 D3-2
con COND
OFF OFF
OFF OFF
TdSH
EVAP EVAP
ON ON
OFF OFF

Heat exchanger SH

cond

OFF

OFF

TdSH
evap EVAP
ON ON
OFF OFF

Heating
mode
D4 EVAP
EVAP EVAP
ON ON
OFF OFF

Heat exchanger SH

EVAP EVAP
ON ON
OFF OFF
EVAP EVAP
ON ON
OFF OFF

Heat exchanger SH

TdSH

Thermistor for Super Cooling Temperature at Main Line “TCHG” (THM17)

HITACHI

Inspire the Next

Defrost mode

DEF2 DEF1
With CH unit Without CH unit
COND/EVAP COND

OFF/ON OFF

OFF ON

Completely
open/Heat Pd
exchanger
SH
COND/EVAP COND
OFF/ON OFF
OFF ON
Completely
open/Heat Pd
exchanger
SH
COND/EVAP COND
OFF/ON OFF
OFF ON
Completely
open/Heat Pd
exchanger
SH

<=3 Multiple Signals
—— Single Signal
—-— Operation Signal

Thermistor for Super Cooling Temperature at Bypass Line “TBG” (THM23)
Discharge Gas Pressure Sensor (Pd)
Suction Gas Pressure Sensor (PS)

Fin Thermistor

;
)

®
95

©

To Transmission Circuit of the CH Unit,
the next Indoor Unit, or the next Outdoor Unit (H-Link 1, II)
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*only for RAS-14 to 18FSXN

THM
Protection
[ — Circuit
A- D I
Conversion 1
Circuit |
Y /
Inverter Power
Outdoor Unit Inverter Section
MCU Control
MCU
-
fe—t +
oot
[ [
b
Electrical Control Relay Inverter i H
Expansion Valve Drive Control for
Drive Circuit Circuit Fan MCU @
T

"only for RAS-14 to 18FSXN
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Symbol
MC1
Mc2
MOF

MIF

MS

MD

MV

MV,

MVB

CMC1,
SVA
SVG

RVR4, 2
PSH; 2
CHy >
CTy, v

96

Description
DC motor (for Inverter compressor)
AC motor (for constant speed compressor)
DC motor (for outdoor unit fan)
Motor (for the indoor unit fan)
Motor (for the automatic louver)
Motor (for the drain pump)
Electronic expansion valve (for the indoor unit)
Electronic expansion valve (for the outdoor unit)
Electronic expansion valve (for the plate heat exchanger)
Magnetic contactor for the compressor
Solenoid valve
Solenoid valve
Reversing valve
High pressure switch
Compressor heater resistance

Current sensor
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5.2 Standard operation sequence

HITACHI

Inspire the Next

5.2.1 Cooling operation

l.U.:  Indoor Unit
O.U.: Outdoor Unit

Auto - louver only for Indoor Unit
0 Reset with Auto-Louver Start of Transmitting between
Power to Power to PCB 1.U.and O.U.
1.U.:ON inl.U.:ON Start of Transmitting between
OFF 1.U. and Remote Control Switch
(Higher than
Activation Level)
:ON
for Unit with
ON Drain Pump
(Lower than
Activation Level)
Setting ( - >
at COOL COOL Indication
{ HIGH Indication )
Pressing MEDIUM
FAN Switch Indication
l { LOW Indication )
Pressing A Switch: Increasing Set Temp. I
Temp. Switch ¥ Switch: Decreasing Set Temp. Set Temp. Indicated
(Run LED: ON, RUN is Indicated)
Pressing
RUN/STOP
Switch
( Power to :ON >
Higher than
Set Temp. .
b4 1.U. “\\(Thermo-ON) >-5°C
Cooling Air Intake Outdoor PID Control for I.U.
Operation Temp. Jemp. Electronic Expansion Valve
Lower than <-5C
Set Temp.

|

(Thermo-OFF)

No
3 min.

Yes

97
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5.2.2 Cooling operation (continued)

LU

Indoor Unit

HITACHI

Inspire the Next

Start of
Auto-Louver
only for Air Panel
or Indoor Unit

B R with Auto-Louver
Stop of \

Stop

for Unit with
Drain Pump

Power to : OFF >

' Pressing i
! AUTO-LOUVER . Alternately
! Switch i -
e ; | :
Pressing
RUN/STOP
Switch No
After 3 min.
20 sec.
-
-

STOP

|

Power to

\ & Set Temp. Indi

/ RUN/STOP Lamp: OFF, COOL, Set Fan Speed >

cation: Continuously ON

Fixed Opening

CEIectronic Expansion Valve in 1.U. >

Power to PCB in |.U.: OFF

1.U.: OFF

98
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HITACHI

Inspire the Next

5.2.3 Dry operation

l.U.:  Indoor Unit
O.U.: OQutdoor Unit

Auto - louver only for Indoor Unit
0 Reset with Auto-Louver Start of Transmitting between
Power to Power to PCB |.U.and O.U.
LU ON inl.U.:ON Start of Transmitting between
o I.U. and Remote Control Switch
OFF
(Higher than Activation Level)
( :ON )
ON for Unit with
(Lower than Activation Level) ort nit wit
Drain Pump
Setting -
at DRY { DRY Indication )
Pressing A Switch: Increasing Set Temp.
TEMP. Switch V Switch: Decreasing Set Temp. Set Temp. indicated
ppc ] —(Run LED: ON, RUN is indicated >—
Switch

Higher than
Set Temp.

DRY Operation

MIF-Lo Outdoor >-5°C PID Control for I.U.
: Temp. Electric Expansion Valve
Lower than <-5°C

Set Temp.

MIF: SLo

No
3 min.

Yes

(o]

‘ .
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5.2.4 Dry operation (continued)

I.U.:  Indoor Unit

i Start of
| ' Auto-Louver

5 Pressing 1 only for Air Panel
! AUTO-LOUVER . Alternately or Indoor Unit
! Switch E i===-=-=-=----- [ with Auto-Louver
[, i | i Stop of !
! Auto-Louver |
Pressing
RUN/STOP
Switch No
After 3 min.
20 sec. ¢ < Stop >
es for Unit with
Drain Pump
< Power to [MIF |: OFF >
/ RUN/STOP Lamp: OFF, COOL, Set Fan Speed
STOP \ & Set Temp. Indication: Continuously ON

Electronic Expansion Valve in I.U. :
Fixed Opening

Power to . i T
1.U.: OFF Power to PCB in I.U.: OFF I——C LCD Indication: OFF >
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5.2.5 Antifreeze protection control during the cooling or dry operation

Power Supply

Cooling Operation or
Dry Operation

No Is compressor operated
for more than *30 min.?

* The judging time varies under the condition.
Yes

Cooling Operation or
Dry Operation

Pipe Surface Temp. of > 0°C
Indoor Heat Exchanger —
or Gas Pipe Surface
Is it continuous for No

more than 3 min.?

of DRY Operation OFF for 6 min.)

l

Fully Closed Electronic
Expansion Valve in Indoor Unit

( Operation at Set Fan Speed (In Case )

Is it continuous
for more than 3 min.?
(6 min. in case of DRY
Operation)

Pipe Surface Temp. of
Indoor Heat Exchanger
or Gas Pipe Surface

<14°C

No

<2°C

Liquid Pipe Temp. of
Indoor Heat Exchanger
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5.2.6 Heating operation

Power to
L.U.:ON

Power to PCB

§

Setting
Operation
Mode at
"HEAT"

HITACHI

Inspire the Next

L.U.:  Indoor Unit
0O.U.: Outdoor Unit

Start of Transmitting between
1.U. and O.U. Start of

in .U.: ON

Auto - louver only for Indoor Unit

0 Reset with Auto-Louver

Transmitting between I.U. and
Remote Control Switch

§

Setting
Fan Speed

§

Setting
Required
Temp.

HEAT Indication

High

Air Flow Medium

HIGH Indication

Changeover
Switch

Low

MEDIUM Indication

LOW Indication

A Switch: Increasing Set Temp.

§

Pressing
RUN/STOP
Switch

NI N N

N YN YN Y

V' Switch: Decreasing Set Temp.

< Indication of Set Temp.

Heating
Operation

To3

< Run LED: ON, RUN : ON >

PID Control for I.U.

Lower than
I.ndoor Setting Temp.
I Unit Intake
ir Temp,

Higher than
Setting Temp.

[MIF]Operation
at Slow Speed

Indoor Fan Stop
for 3 min. at max.

Indoor Unit Air
Discharge Temp. < 10°C
and Pd < 2.2MPa

After 3 to 48 sec.

and O.U. Electronic
Expansion Valve

Operation at Slow Indoor

Fan Speed

Operation at Low Indoor
Fan Speed
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5.2.7 Heating operation (continued)

l.U.:  Indoor Unit
O.U. Outdoor Unit

HITACHI

Inspire the Next

Start of

Pressing

Auto-Louver E

Auto-Louver

only for Air Panel

Alternately or Indoor Unit

Switch | r=------------- [ with Auto-Louver

e e i | Stop of '
' Auto-Louver |
Pressing
RUN/STOP
Indoor o
. <50°C
Switch Unit Discharge Qndoor Fan Motor [MIF]: OFF)

|

STOP

Power to
1.U.: OFF

Heat >50°C
Rejection )
Operation < 2 min.
Indoor Unit Operation
@Iow Indoor Fan Speed — Discharge Air at Slow Indoor
Fan Speed

Jemp,

after 2 min.

RUN LED: OFF. HEAT, Set Air Flow &
Set Temp. Indication: Continuously ON

Electronic Expansion Valve in I.U. and O.U.:
Fixed Opening
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Small

'
Temperature Difference

Heating Operation Time Yes between Outdoor Temperature Big
40 Minutes or Above and Evaporating Temperature (Te)
at Heat Exchanger

U_ Z
9]
X

Defrosting

*2

—(_[RvR1]:ON
[RVR2]: OFF

*3

< Outdoor FAN : OFF )

Compressor Operating 1 Minute Later High Frequency
at Low Frequency Operation

/ Fixed Opening
Degree of Electronic
\ Expansion Valve

PID Control for
Super Cooling Electronic
\ Expansion Valve

Evaporating Temperature No
(Te) at Heat Exchanger is
15°C or Above

Discharge Gas Pressure No
is 1.7MPa or Above

Defrosting Time is No
9 Minutes or Above

Yes Yes Yes
< Defrosting >
Completion ————( |RVR1|:OFF
RVR2|: ON

( Heating )

() The defrost signal is transmitted to the indoor unit during the defrost operation. After the signal is received, the remote
control liquid crystal display indicates DEFROST and the indoor unit fan stops.

() For heat recovery systems with 20 HP or more, the RVR1 reversing valve will not operate.

©) For heat recovery systems with 20 HP or more, switching power ON/OFF of the RVR2 reversing valve will be carried out
in each outdoor unit.
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151 B
| PIIIIIIIIY
A
5|-
-1 10 15
T
D

Temperature conditions under defrosting operation:

A: Outdoor evaporating temperature °C.
B: Defrost operation stop area.

C: Outdoor temperature °C.

D: Defrost operation start area.

5.2.9 Excessive high discharge air temperature prevention control (only for RCl, RCD and

RPI (< 6 HP))
( Heating Operation )

< 65°C Discharge
Air Temp. of
Indoor Unit

>65°C

Thermo-OFF

Is it continuous
more than 3 min.?

Discharge Air Temp.
of Indoor Unit

Is setting temp.
lower than inlet air temp.
of Indoor Unit2

No

Thermo-ON

Thermo ON/OFF Control of Indoor Unit
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The pressure ratio increase protection control is carried out for the whole outdoor units to be connected.

@ NOTE

1 In the case of base unit combinations, the control of the figure is carried out for connecting each outdoor unit.

2 In order to carry out this control, the pressure ratio of each outdoor unit is calculated and the maximum value
is used.

Pressure ratio € = (Pd +0.06) / (Ps +0.06)
Pd: High pressure sensor detected value.

Ps: Low pressure sensor detected value.

A. Normal operation. 5 A

B. Forced decrease in frequency (1.0 Hz/s). £>85
Y
C. Not allowing frequency increases (only frequency decreases are -«
a”owed)_ I:B:I
£<8.2 £<8.5
(

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

Operation mode P1 P2 P3
Cooling 3.45 3.40 3.20
Heating / Heat recovery 3.35 3.30 3.10

@ NOTE

1 In the case of base unit combinations, the control of the figure is carried out for the whole outdoor units to be
connected.

2 In order to carry out this control, the high pressure of each outdoor unit is calculated and the maximum value
is used.

Pd: high pressure sensor detected value.

A. Normal operation. —> A

B. Forced decrease in frequency (1.5 Hz/s). Pd>P1

. . Y Pd > 3.80 (MPa)®"
C. Not allowing frequency increases (only frequency decreases are B}
allowed). Pd <P2 <
D. Abnormal stoppage (cause of stoppage d1-13). Y
(™ For 2 seconds. Iilm v
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The Inverter current protection control is carried out to prevent the damage of the inverter caused by the increase of inverter
secondary current value.

[#) wore

1 In the case of base unit combinations, the control of the figure is carried out for the whole outdoor units to be
connected.

2 In order to carry out this control, the Inverter current value of each outdoor unit is calculated and the maximum
value is used.

linv: Inverter secondary current detected value.

A. Normal operation. —> A

B. Forced decrease in frequency (3.0 Hz/s). linv < 22.0 (A): linv > 22.5 (A): 400V

400V
C. Not allowing frequency increases (only frequency decreases are Y

allowed). C}

D. Abnormal stoppage (cause of the stop d1-17). Izir(])\(l)\j 25 (A
Y
(1) For 180 seconds. }
I:B linv <23.0 (A):
400V

linv >25.0 (A): 400V

Y
[ o ]

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

@ NOTE

1 In the case of base unit combinations, the control of the figure is carried out for the whole outdoors units to
be connected.

2 In order to carry out this control, the inverter fin temperature of each outdoor unit is calculated and the
maximum value is used.

Tfinv: inverter fin temperature sensor detected value.

A. Normal operation. —>| A

B. Forced decrease in frequency (0.25 Hz/s). Tfin > 80 (°C)

Y
C. Not allowing frequency increases (only frequency decreases are { <
aiowed). e c_ |

Tfin>83 (°C) |

[ B8 e

Tfin> 90 (°C) |

[ o |

D. Abnormal stoppage (cause of the stop d1-17).
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The discharge temperature increase protection control is carried out to protect the compressor motor coil from a discharge

pressure increase during an anomaly.

[#) wore

1 In the case of base unit combinations, the control of the figure is carried out for the whole outdoor units to be

connected.

2 Inorder to carry out this control, the discharge temperature of each outdoor unit is calculated and the maximum

value is used.

Td: discharge gas temperature sensor detected value.

A. Normal operation.
B. Forced decrease in frequency (1.0 Hz/s).

C. Not allowing frequency increases (only frequency decreases are
allowed).

D. Abnormal stoppage (cause of the stoppage d1-15).
™ For 5 seconds.

() For 10 minutes.

A ]

Td > 112 (°C) Td > 140 (°C) O/
Y Td>132(°C)®

[ 8 =

Td<110 (°C
=NMoce)y

5:7
Td>112(°C) y
o ]

Td < 105 (°C)

The suction pressure protection control is carried out to protect the compressor from a transitory decrease in suction

pressure.

@ NOTE

1 In the case of base unit combinations, the control of the figure is carried out for the whole outdoor units to be

connected.

2 In order to carry out this control, the suction temperature of each outdoor unit is calculated and the maximum

value is used.

Ps: suction pressure sensor detected value.

A. Normal operation.
B. Forced decrease in frequency (0.25 Hz/s).

C. Not allowing frequency increases (only frequency decreases are
allowed).

D. Abnormal stoppage (cause of the stoppage d1-15).

(™ For 12 minutes.

— A ]

Ps < 0.10 (MPa)
/

\ Ps < 0.09 (MPa) ®
I

Ps > 0.15 (MPa)
Y

5:7
Ps <0.10 (MPa) y
[ o |

Ps > 0.20 (MPa)

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

when retry stoppage by the abnormal control occurs.
Protection control ratio:

(1) Pressure ratio decrease protection control.

(2) Discharge pressure increase protection control.

(3) Inverter overcurrent protection control.
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(4) Inverter fin temperature increase protection control.
(5) Discharge temperature increase protection control.

(6) Discharge gas superheat decrease protection control.

Example of discharge temperature increase protection control: —>|I|

A. Normal operation. N: Td > 112 (°C)
D: Td > 110 (°C) .
B. Forced decrease in frequency (1.0 Hz/s). v Td>140 (°C) "/
Td > 132 (°C) @
C. Not allowing frequency increases (only frequency decreases are B -~
allowed). N: Td <110 (OOC) N: Td > 112 (oC)
D. Abnormal stoppage (cause of the stoppage d1-15). D: Td <108 (*C) D: Td > 110 (°C)

() For 5 seconds.

ﬂﬁi‘

) For 10 minutes.

N: T
N: normal. D:T

D: degeneration.

The following table shows the expansion valve opening of CH unit at the steady condition.

The expansion valve opening right after the operation mode change (such as thermo-ON - thermo-OFF) may not be
matched with the table below. Make sure that the opening should be checked after at least 6 minutes of mode change.

(1) Checking Method of CH Unit Performance.
Check the LED on the PCB of CH unit to inspect the expansion value opening.

Refer to the table below for the relation between expansion valve opening and LED.

—@mD—R110 115 2

— 4 e P 0220 y

s
5.8 0000

— ‘ T 2. 201 c231

SWI01 "DIiz 21022101 C233
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LED Expansion valve
Number Condition Signal Opening (Pulse)

ON 480
LED4 MVD2

OFF 0

ON 600
LED5 MVD1

OFF 0

ON 480
LED6 MVS2

OFF 0

ON 600
LED7 MVS1

OFF 0

(a) When Outdoor Unit Compressor is Stopped (All Indoor Unit are Stopped).

Refer to the table below for the expansion valve opening of CH unit when all the indoor units are stopped (including thermo-
OFF stoppage).

Indoor Unit Operation Mode (Remote Control Setting)
CH unit expansion valve

Cooling * Heating FAN
MVS1 0 0 0
MVS2 0 480 0
MVD1 0 0 0
MVD2 0 0 0

*: Dry setting is included as cooling operation.

(b) When Outdoor Unit Compressor is Operated.

Refer to the table below for the expansion valve opening of CH unit when outdoor unit compressors are operated.

Indoor Unit Operation Mode (Remote Control Setting)

Outdoor unit CH unit
Operation condition Expansion valve SIS - Cooling Heating
Cooling Heating Thermo-OFF * Thermo-OFF FAN
MVS1 600 - 600 600 600
MVS2 480 - 480 480 480
Cooling mode
MVD1 600 - 600 0 600
MVD2 480 - 480 0 480
MVS1 - 0 0 0 0
MVS2 - 0 480 480 0
Heating mode
MVD1 - 600 0 0 0
MVD2 - 480 0 0 0
MVS1 600 0 0 0 0
Heat recovery MVS2 480 0 480 480 480
simultaneous mode MVDA1 0 600 0 0 0
MVD2 0 480 0 0 0

*: Dry setting is included as cooling operation.
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5.3 Control and safety devices

Compressor protection
The compressor is protected by the following devices and their combinations:
1. Pressure switch: this switch stops the compressor when the discharge pressure exceeds the set value.

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

Model RAS-(8-12)FSXN RAS-(14-18)FSXN
Compressor
Pressure switches Automatic restart (one per compressor)
Disconnection MPa 415005 o
High pressure
Connection MPa 3.20%015

Fuse capacity (3N~ 400V 50Hz) 40x2 40x2 + 32x2
Oil heater
Power W 40x2 40x4
CCP timer Not adjustable
Time setting min. 3
Direct current module for fan
Fuse capacity A 20x1

Model CH-(6.0/10.0)N1

For control circuit
A 5

Fuse capacity on PCB
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6. Optional functions

Index

6.1 Setting MELNO....... .. ettt e e e e e e e e e e e e e e e e e e e nnnes 114

6.2 External input and output SELHNG........oooiiiiii 115
6.2.1 External input function SEttiNg........c..viiiiiiii 116
6.2.2 External output fUNCHON SEHING......cooiiiiii e 120

6.3 FUNCHON SEHING. ...t e s e e e et e e e e 123
6.3.1 Indoor unit fan control during the Thermo-OFF in heating mode.............ccccoiiiiiiiiii e 130
6.3.2 NIGhT-Shift (LOW NOISE).......eeiiiiiiiie ittt et et e st e e e e e anbeeeeeae 131
6.3.3 Cancellation of the outdoor ambient temperature limit..............cccccviiiiiiiiiii e 132
6.3.4 Defrost for cold area (change of defrost condition).............coouuiirriii i 133
6.3.5 SLO defroSt SEHING. ...coii et e et e e e e et a e e e e neaeeeas 133
6.3.6 Cancellation of ROt STAM.........coi i e 133
6.3.7 Demand fUNCHON SEHING........coiiiiiiii e e e e e e e e s e e e e e e e e e eananees 133
6.3.8 Wave fUNCHON SEHING......coeiiiiie et e e e e e ent e e e e e e sneeeeenneeeeennees 134
6.3.9 Cold draft ProtECON. ... ..eeieeeeeeeeeeeeee e e aaaaaa s 134
6.3.10  Adjustment of fan rotatioN............ooi i 134
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6.1 Setting method

Setting PSW of the outdoor unit PCB is required for setting External input and output setting, see on page 115, -A- and
Function setting, see on page 123, -B- (*).

[#) wore

(*) In case of 20 to 54 HP, set from the PSW in outdoor unit A (setting from the PSW in outdoor unit B and C is
valid).

1 Press PSW1 for 3 seconds when remote control switches are
OFF. The “Menu mode” will be indicated.

2 After carrying out the configuration, press PSW1 for 3 seconds
when the “Menu mode” is indicated. The display will return to
normal indication.

PSW1

PSW1 A

PSW1 B

Menu mode
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6.2 External input and output setting

The outdoor unit PCB has three input terminals (CN17, CN18) that receive external signals and two output terminals (CN16)
that send signals to the exterior.

The control functions are available by setting input and output terminals as shown below:

Control function number Setting of input functions
1 Fixing the heating mode
2 Fixing the cooling mode
3 Demand stoppage
4 Outdoor unit fan motor start/stop
5 Forced stoppage
6 Control of 40% current demand
7 Control of 60% current demand
8 Control of 70% current demand
9 Control of 80% current demand
10 Control of 100% current demand
11 Low noise level setting 1
12 Low noise level setting 2
13 Low noise level setting 3
0 Without setting
Control function number Configuration of output functions
1 Operating signal
2 Alarm signal
3 Compressor ON signal
4 Defrost signal

The following functions are set before shipment:

Name of the input terminal Connector pin number Setting function Control function number
Input 1 CN17 (1-2) Setting the heating mode 1
Input 2 CN17 (2-3) Setting the cooling mode 2
Input 3 CN18 (1-2) Stoppage demand 3
Name of the output terminal Connector pin number Setting function Control function number
Output 1 CN16 (1-2) Operating signal 1
Output 2 CN16 (1-3) Alarm signal 2
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Setting Mode
If the inicial setting has to be modified, the following instructions must be followed:

1 Selecting “External Input and Output Setting” it will be displayed on the 7-segment display. (The setting must be carried
out during the stoppage of the outdoor unit. Also, the DSW4-#4 switch of the outdoor unit PCB must be set to “ON” before
the modification in order to prevent activation of the compressor).

SEG2 SEG1

A: Input/output terminal name.

(
B: Control function number. ) (

@ NOTE

7
(*) This display shows the control function No. 1 (fixed heating operation mode) is set at input 1.

A=

A B

2 Pressing PSW2 and PSW4 changes the input/output terminal name. Once the input/output terminal is selected by
pressing PSW3 or PSWS5, the control function number is modified.

( (
A A A ) ( (
A \ 4 A ' ’:-' ':-l
PSW1 PSW2 PSW3
ON ON ON _' "
( (
A A A L-' ( (
1 1
A \ 4 A L-' ’: ’:

A | | e ——A

By pressing PSW3, the number increases by 1.
By pressing PSW5, the number decreases by 1.
(Control Function No.13 —» Press PSW3 - return to 0)

4 After the function number is selected, press PSW1 for 3 seconds. The display will return to its normal indication. The
selected contents will be memorised in the outdoor unit's printed circuit board and the “External Input and Output Setting”
is completed. The memorised data is maintained even though the power supply is disconnected. The electrical wiring
diagram for each control function are described and the necessary parts are listed in External input function setting, see on
page 116 and External output function setting, see on page 120.

The following signals can be received by the outdoor unit PCB.
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Specifications for the main component requirements:

Components
Auxiliary relay (X1, X2)
Changeover switch (SS2, SS3)

3-pin connector cable

Specifications

Mini power relay, MY1F (or MY2F)
made by OMRON

Manual switch

PCC-1A (connected to a JST,
XARP-3 connector)

HITACHI

Inspire the Next

Remarks
220/240 V

220/240 V

5 cables with connectors in a single
assembly

Cable Low voltage 0.3 mm? less than 24 V
(Inside the unit) 220/240 V 0.5t0 0.75 mm? —
Cable Low voltage 0.5t0 0.75 mm? less than 24 V
(Outside the unit) 220/240 V 2 mm2 _

[ wore

The terminal cable must be as short as possible.

Do not place the cables alongside the high voltage cables. Maintain at least 30 cm of distance between the
cable and the high voltage cable. The cables may be crossed. If necessary to place the cables alongside the
high voltage cable, insert the low voltage cables inside a metal conduit and ground it one of the end. If sealed
cables are used for the low voltage cables, ground it one of the end of the shield cable. The maximum length
must be within 70 m.

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

Short-circuit between terminals 1 and 2 (input 1) of the CN17 to fix heating operation mode.

Short-circuit between terminals 2 and 3 (input 2) of the CN17 to fix cooling operation mode.

During the setting of heating (or cooling) mode, cooling (or heating) mode will not be available. The indoor units in
cooling or dry operation (or heating operation) will be switched to Thermo-OFF condition during the setting of the
operation, and stoppage code number “20” is given.

-Setting example:

= ; ss2 4
3

X2|

a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay (cool)
X2 Auxiliary relay (heat)
SS2 Switch for fixing the operation mode

SS3 Switch for changing the operation mode
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*  When the input terminals for the outdoor unit PCB1 demand stoppage are short-circuited, the compressor or
compressors will be stopped. In this case, the indoor units will be under Thermo-OFF condition. In cooling mode: air
flow setting, heating mode: Lo setting.

»  Short-circuit terminals 1 and 2 (input 3) of CN18 to set the stoppage demand.
» The stoppage code is number 10. By disconnecting the demand switch contact, restarting is available.

@ NOTE

e In case the control demand (ON/OFF) is completed, it is recommended that the control (ON/OFF) time
configuration is set according to the heat load recommendation. Also set the demand control time once in 30
minutes, the minimum to save energy.

a b
1
2‘ I::> s d
3
X1 X1
c
a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay
SS3 Demand stoppage switch

*  When the outdoor unit PCB1 input terminals for the outdoor unit fan motor are short-circuited during the compressor
stoppage, all the outdoor unit fans will be operating at maximum speed. However, if the compressor is activated via the
compressor operation, the fan operation changes to normal condition. If the input terminals are open, the fans are
stopped. This function protects the outdoor units in case they are covered in snow.

*  Short-circuit terminals 1 and 2 (input 3) of CN18 to set the outdoor unit fan motor start/stop.

» This function is only available when the compressor is stopped. Therefore, if the input signal is mistakenly sent during
a normal cooling or heating operation, this function will not be available.

a b
1
2‘ I::> s d
3
X1 X1
c
a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay
SS3 Snow sensor switch
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When the outdoor unit PBC1 input terminals for the forced stoppage are short-circuited during running the compressor
and the indoor unit fans are stopped. However, the remote control screen remains in the same number 10 stoppage
code. In this case, if the input terminals are open, the operation is resumed.

Short-circuit terminals 1 and 2 (input 3) of CN18 to set the forced stoppage.

a b
1
2‘ I::> s d
3
X1 X1
c
a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay
SS3 Forced stoppage switch

When the demand current control input terminals for the outdoor unit PCB1 are short-circuited, the compressor
frequency is controlled by the maximum current limit of the outdoor unit, which is set at 100%, 80%, 70%, 60% and
40%. The maximum running current of the outdoor unit will be selected as described in procedure External input and
output setting, see on page 115.

Short-circuit terminals 1 and 2 (input 3) of CN18 to configure the current demand.

If the running current of the outdoor unit increases above the limit, the indoor unit is put in Thermo-OFF condition.

Stoppage code number 10 is shown. When the input terminal is opened during the demand current control, control is
re-established.

a b
1 CN18 % sSs3
1
2‘ I::> ; d
3
c
a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay
SS3 Demand current switch

When the input terminals for low noise setting of the outdoor unit PCB1 are short-circuited, the frequency of the
compressor and the fan rotation frequency are controlled and the outdoor unit operating sound is within the values
shown in the table:
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The sound operation can be adjusted by selecting the control function number.

Outdoor unit capacity (specification

Control function number Operating sound (targeted value) ratio)
No setting Catalogue value 100%
11 (Low noise level setting 1) Catalogue value -2 dB(A) 80%
12 (Low noise level setting 2) Catalogue value -5 dB(A) 60%
13 (Low noise level setting 3) Catalogue value -8 dB(A) 40%

» Short-circuit terminals 1 and 2 (input 3) of CN18 to set the low noise setting.

[#) wore

e The capacity of the outdoor unit will decrease because the compressor frequency and the outdoor unit fan
frequency necessarily decreases. The range of operation may be restricted.

* In some cases, the sound operation (key values) can be temporarily higher than the values in the table.

a b
Y CNi8 |
SS3
il %H:I > d
X1
(4
a 3-pin connector
b Outdoor unit PCB1
c Control circuit
d Power source
X1 Auxiliary relay
SS3 Demand current stoppage
Example: Low noise setting 2 during night time only:
E
+—>
0707 . p—
A
60% f--------- L | I
Fe F
B
G
C 20:00 D 800 C
Capacity

Operating sound
Daytime schedule
Nighttime schedule
Input terminal short-circuited

Catalogue value [dB(A)]

®@ m m O O W >»

Catalogue value -5 dB(A)

The following signals can be received by the outdoor unit PCB.
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Specification for the main component requirements:

Components Specifications Remarks
- . High power relay, LY2F DC 12V
Auxiliary relay (*) mgdepby OMROyN —
3-pin connector cable PCC-1A (connected to a JST, 5 cables with connectors in a single
P XARP-3 connector) assembly

Cable Low voltage 0.3 mm? less than 24 V

(Inside the unit) 220/240 V 0.5 t0 0.75 mm? =

Cable Low voltage 0.5t0 0.75 mm? less than 24 V

(Outside the unit) 220/240 V 2 mm2 _

[ wore

(*) Do not use the relays made with diodes.

This function is used to receive the operation signal.

» The auxiliary contact relay (RYa) is closed during the operation. The operation signal is sent to output terminals when
the indoor units (or a single indoor unit) are operating. This function can be used for the circulation or humidification
operation.

* Terminals 1 and 2 (output 1) of the CN16 to set the operation signal.

a Aucxiliary relay
b 3-pin connector
® Connector CN16
d Outdoor unit PCB1

This function is used to receive the alarm signal.

* The auxiliary contact relay (RYa) is closed when the alarm occurs.

* The alarm signal will be sent to output terminals when the indoor units (or a single indoor unit) are operating and an
alarm occurs in the system.

» Terminals 1 and 3 (output 2) of the CN16 to set the alarm signal.

a Auxiliary relay
b 3-pin connector
c Connector CN16
d Outdoor unit PCB1

This function is used to receive the compressor operation signal.

» The auxiliary contact relay (RYa) is closed during the compressor operation.
* Terminals 1 and 3 (output 2) of the CN16 to set the compressor ON signal.
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a Auxiliary relay a
b 3-pin connector
c Connector CN16 ~_
d Outdoor unit PCB1 1233
a .
CN16

This function is used to receive the defrosting signal.

* The auxiliary contact relay (RYa) is closed during defrosting.
* Terminals 1 and 3 (output 2) of the CN16 to configure the defrost signal.

a Auxiliary relay
b 3-pin connector
[ Connector CN16
d Outdoor unit PCB1 133
g .
CN16
122
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1

2

This setting must be carried out during stoppage of the outdoor unit. Set DSW4-#4 of the outdoor unit PCB to ON position
before performing in order to prevent the compressor from being activated.
Press PSW1 for more than 3 seconds.
"Menu” will be displayed on the 7-segment display. The menu indicates the changes by pressing PSW2 or PSW4 and
displays them in the following order:

Selection of the function setting mode is indicated by the “Func”
mode on the 7-segment display.

Arrangement of push switches on PCB1

|—>“CHEC” <« “0ST" «—> “Func”<—|

PSW2
PSW5

7-Segment
Display
-

PSW1
PSwW4

PSW3
SEG2

SEG1

- -
L

N

PCB1

20B 52C1

\___/ \___/
X1 20C
X2 212 | 20A1 [ 52C2
L) L)
20CHG 20F1
20F2 211 CH2 @ CH1
ARRY ARRY ,

Fan 20A2

7-Segment Display

“ioST” (External input and output setting)

By pressing the push-switches PSW3 (» ) and PSW5 (), the function No. can be selected. PSW4 (¥ ): forward, PSW2

(A): backward.

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

<Example>

Item

Input Setting 1
CN17 [1-2 pin]

Input Setting 2
CN17 [2-3 pin]

Input Setting 3
CN18 [1-2 pin]

Output Setting 1
CN16 [1-2 pin]

Output Setting 2
CN16 [1-3 pin]

SEG2 SEG1
ol {
o =
o 3

X
"y

SET

Judut

(Setting before shipment)

Before shipping, the input/output function settings are specified to each input/output terminal according to above table.
The details of function No. and external input/output settings are as shown below.

Setting of external input and output function

Function No.

1

2
3
4
5
6

123

Input
Fixing heating operation mode
Fixing cooling operation mode
Demand stoppage
Outdoor fan motor Start/Stop
Forced stoppage

Demand current control 40%

SMGBO0065 rev. 1 - 12/2010

Output
Operation signal

Alarm signal

Compressor ON signal

Defrost signal
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Function No. Input Output
7 Demand current control 60% =
8 Demand current control 70% -
9 Demand current control 80% -
10 Demand current control 100% -
11 Low noise setting 1 -
12 Low noise setting 2 -
13 Low noise setting 3 -
0 No setting No setting

The same input/output function can not be set to different input/putput terminals.

If set, a setting of larger function number is became incalid.

“Func” (Function setting)

By pressing the push-switches PSW3 (») and PSWS5 (), the setting can be changed. PSW4 (¥ ): forward, PSW2 (A):
backward.

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

<Example>

Item SEG2 SEG1 SET
1 Circulator at Heating Function Thermo-OFF FR 0 D
2 Night-Shift o o [ ]
3] Cancellation of Outdoor Ambient Temperature Limit o5 0 D
4 Defrost for Cold Area (Change of Defrost Condition) im o D
5 SLo (Fan Speed) Defrost Setting Fd o D
6 Cancellation of Hot Start HI™ o D
7 Priority Capacity Mode i 0 D
8 Compressor Frequency Control Target Value for Cooling Hiz o D
9 Compressor Frequency Control Target Value for Heating Hi 0 D
10 Indoor Expansion Valve Control Target Value for Cooling L o D
11 Indoor Expansion Valve Control Target Value for Heating SH o D
12 Not Prepared S o D
13 Not Prepared S o D
14 Not Prepared - o D
15 Not Prepared ch o D
16 Not Prepared ch o D
17 Not Prepared o o D
18 Demand dE i D
19 Wave Function Setting HE o D
20 Protection of Decrease in Outlet Temperature for Cooling Fha 0 D
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Item SEG2 SEG1 SET
21 Not Prepared F o D
22 Adjustment of Fan Rotation (for multiple installation) Fo o D
23 Not Prepared L o D
24 Not Prepared Fi o D
25 Not Prepared Fe o D
26 Not Prepared Fa o D

3 End of setting:
- Press PSW1 for more than 3 seconds. The display indication change to normal indication.
- Turn OFF DSW4-#4.

[#) wore

After the setting is completed, check that “Menu” is not shown in the display, otherwise the air conditioner may
not operate correctly.
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Function Setting from the outdoor unit PCB

Press PSW1 more than 3 seconds.
The “Menu’” is indicated on the 7-Segment Display.|

Pswi1 {}: Menu
SEG2 _SEGT

PSW1

<5>to Check Mode

More Than 3 Seconds l

[—= to END of Settin: l
PSWA*{}PSWT:SW 9 PSW4 PSW2 PSW4 PSW2
to External Input/Output Settin (Compressor r -

<> P P 9 Frequency Control H c o __Not Available Indoor Expansion S . I':l‘ NotAvailable
PSW“*{}PSWZ [Target Value for PSWS. PSWS \éi\ve Opfemng __

PSW1 (Cooling ~ gl St eI U. at 4\ PSW3AHPSW5

<&> to Function Setting (Need No Setting) oppage I.U. al

T (Need No Setting)

PWSRAp PSS SET | PSW3 J4HPSW5

Available Available

PSW3 J4HPSW5
adl PSW3 J4HPSW5

PSW5

" Available
gg::':g’ at Not Available Not Prepared
Function A Pswa PSWS PSW3JAPPSW5 pswa ¥ U psw2
Thermo-off A

Available Indoor Expansion 5 [n]
S s Valve Opening o [
PSW3JAPPSW5 Change for £\ PSW34PSW5

Thermo-off .U. at
[ Avaiable ] Heating .
Night-Shift n 1 [Not Available (Need No Setting) Available
! o PSW3 JA4PSWS

SET PSW! PSW!
A PSW3J4-PSW5 ‘ SW3APPSWS
Available

SET ‘ D‘ Available

PSW4 § || PSW2

‘Available Available
SET | PSW3 4pPSW5
PSW3$?F’SW5
PsSw4 Psw2
v Available
Cancellation of r S [m] - Not Prepared
Outdoor Ambient {|1f I_J | NotAvailable pswa ¥ || psw2 psws ¥ Ul pswz
Temperature Limit PSW3. PSW5
AN 34 Compressor n -
H h Not Available Indoor Expansion Inl
. Frequency Control [H) Valve Initial - Not Available
SET ‘ Available Target Value for alve Initia =3 Ll
Heating A PSW3JA{PSW5 Opening for
! Thermo-on LU at| | 4N PSW3JAPPSW5
PSW3JAPPSW5 (Need No Setting) D| Heating
Available -
Available SET | (Need No Setting) D| Available
PSW3JA{PSW5
PSW3 §4pPSWS SET | PSW3 J4HPSW5
Available
Available o Available
PSW3. PSW5
Pswa W [l Psw2 PSW3 PSS
Available Available
Defrost for Cold ||, ! M/ [Not Available
PSWS3. PSW5
Area (Change of o I adi) PSW3 YA PSW5
Defrost Condition)| | £\ PSW34rPSW5 Available
Available

SET ‘ D| Available PSW3§APSW5

Fowi ¥ [[pswz __Ava\lable
Fine adjustment ] =1 —
D Not Available PSW3JAPPSW5 of Indoor co L, Not Available

Expansion Valve

A PSW3JAHPSW5 E Igilie:! Opening at A PSW3IApPSWS
ooling
SET ‘ D| PSW3 JA4HPSW5 (Need No Setting) D| Available

SET
Available ‘ PSW3JA{PSW5

Psw4 ¥ [ PSW2

SLo (Fan Speed) [}

Defrost Setting

PSW3 J4HPSW5

Available pswa ¥ || pswz [ Available |
PSW3 §4HPSW5
PSW. PSW
SWSAFPSWS Indoor Expansion |[ [ NS
. Valve Control oy D Available
Available Target Value for
< Cooling 4% PSWSJAPPSWS PSW3JAHPSW5
pswa Psw2 (Need No Setting) Aaian
Canceliation of (| I | I [Not Avatible SET | [ Available ] Available
Hot Start i PSW3JAHPSW5

A\ PSW3JAPPSWS pswa W |l psw2
Available

D| Available Fine adjustment L' I o AvaTant
ST ‘ PSW3JA{PSW5 of Indoor o ) _ot vailable

PSW4 ¢ || PSW2 Expansion Valve

Available Initial Opening at £\ PSW3JAHPSW5
Heating

Priority Capacity " ] - -
Mode (mAN] (] PSW3JAHPSW5 (Need No Setting) __Avallable

A PSW3JAHPSW5 SET |

PSW3. PSW5
Available A
SET | D| Available pswa ¥ U pswa2 Available

Indoor Expansion
PSW3. PSW5 [y i PSW3. PSW5
ag} Valve Control S H L} Not Available 34

et o | e e ypons
PSW3$4rPSW5 (NZSSFNT Setting) D| PSW3 J4HPSW5
PSW3 J4PSW5
PSW4 Psw4 W |l psw2
owa ) PSW3 JA4PSW5 @
PSW3 J4PSW5
\pswe
PSw4 /
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®
PSW"l Wpswz

Low Noise Setting

SET

| Dfremse]

4\ PSW3J4rPSW5

D| Available

PSW3 §4pPSW5

Available

PSW3 A4} PSW5

Available

PSW3 A4} PSW5

Available

PSW3 4»PSW5

Available

PSW3 $4»PSW5

E Available

PSW3 A4} PSW5

Available

PSW3 JA4HPSW5

@ Available

PSW3 §4pPSW5

Available

PSW4 & || PSW2

Fixing of Demand
Function

SET

=1 = I

A PSW3J4PSW5

D| Available

PSW3 §A4PSW5

Available

PSW3 J4PSW5

Available

PSW3 J4PSW5

Available

PSW34RPSW5

Available

Psw4 ¥ [ psw2

Wave Function
Setting

SET

Psw4 \l

UE| Ofmeem)

4\ PSW3J4pPSW5

D| Available

PSW3 J4pPSW5

Available

PSW3 JA4pPSW5

Available

PSW3 JA4pPSW5

Available

PsSw2

SMGBO0065 rev. 1 - 12/2010

Psw4 Psw2

Cold Draft
Protection

4\ PSW3JAPSW5

D| Available

PSW3 J4»PSW5

Available

PSW3$4» PSW5

Available

y

pswa ¥ Upswz

Not Prepared

F "- D Not Prepared

2 PSW3 J4rPSW5

Not Prepared

Psw4 v PsSw2

Adjustment of
Fan Rotation

F o B Not Available

PSW3 J4r PSW5

D| Available

PSW3 4»PSW5

Available

pswa ¥ Upswz

Not Prepared

L "- ":" Not Prepared

v
PSW4 . PSW2

Not Prepared

PsSw4 * ?PSWZ

HITACHI

Inspire the Next



6 Optional functions HlTACHl

Inspire the Next

Function setting

7-segment display
No. Setting item Contents
SEG2 SEG1

00 No setting
Indoor unit fan control during the FA
Thermo-OFF in heating mode 01 Forced connection and disconnection on the indoor unit fan (2 minutes ON / 6
minutes OFF).

00 No setting
2 Night-shift ni
01 Setting of night-shift

00 No setting

Cancellation of the outdoor ambient 01 For heating

temperature limit. 02 For cooling
03 For cooling/heating

Defrost for cold area (change in the Jo 00 No setting

defrost condition) 01 Defrost operation condition 2
00 Stopping the Indoor unit fan when the heating operation is turned on during the
defrost operation
01 Indoor unit SLo fan operation during the defrost operation
5 SLo (fan speed) Defrost setting bJ
02 Indoor unit SLo fan operation when the heating operation is activated
Fan operation when the heating operation is activated/Operation of the indoor
03 ) ’ ;
unit SLo fan during defrost operation
00 Hot start available
6 Cancellation of the hot start HT
01 Cancellation of the hot start
00 No setting
01 Change in the maximum frequency limit value
7 Priority capacity mode nU
02 Change in the current limit value
03 Change in the maximum frequency limit value and the current limit value
00 Initial setting (Targeted value of the Ps evaporating temperature 7 °C)
01 Targeted value (2 °C)
02 Targeted value (3 °C)
03 Targeted value (4 °C)
8 Target value of thg compressor He 04 Targeted value (5 °C)
frequency for cooling
05 Targeted value (9 °C)
06 Targeted value (10 °C)
07 Targeted value (11 °C)
08-09  Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting (Targeted value of the Ps 2.85 MPa)
01 Targeted value (2.60 MPa)
02 Targeted value (2.75 MPa)
03 Targeted value (2.80 MPa)
Target value of the compressor Hh 04 Targeted value (2.82 MPa)

frequency for heating
05 Targeted value (2.88 MPa)

06 Targeted value (2.90 MPa)
07 Targeted value (2.95 MPa)

08-09  Not prepared (If set, the setting item will be ignored by the control PCB)
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7-segment display
No. Setting item Contents
SEG2 SEG1
00 Initial setting (Targeted value of the SH +5 °C)
01 SH targeted value 7

Target value of the Indoor unit 02 SH targeted value 6

10 . ) SC
expansion valve control for cooling 03 SH targeted value 4
04 SH targeted value 3
05-09 Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting (Target value of the SC +5 °C)
01 SC targeted value 11
41  Targetvalue of the Indoor unit o 02 SC targeted value 8
expansion valve control for heating 03 SC targeted value 2
04 SC targeted value -1
05-09 Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting (stoppage unit expansion valve opening) (150 - 325 pulses)
01 Opening of the expansion valve (0.8-2.6) HP: 175 pulses, 2.5 HP or greater: 300
Indoor expansion valve opening pulses
12 change for stoppage indoor unit in Si
heating mode 02 Opening of the expansion valve (0.8-2.6) HP: 100 pulses, 2.5 HP or greater: 150
pulses
03-09  Not prepared (If set, the setting item will be ignored by the control PCB)
00 Thermo-OFF unit expansion valve opening (150 - 325 pulses)
01 Opening of the expansion valve (0.8-2.6) HP: 175 pulses, 2.5 HP or greater: 300
Indoor expansion valve opening pulses
13 change for Thermo-OFF indoor unit So
in heating mode 02 Opening of the expansion valve (0.8-2.6) HP: 100 pulses, 2.5 HP or greater: 150
pulses
03-09 Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting (300 - 650 PK)
01 2000 pulses
Indoor expansion valve initial 02 1400 pulses
14 opening of Thermo-ON indoor unit ci
in heating mode 03 1000 pulses
04 600 pulses
05-09  Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting
01 Initial opening in cooling operation -2%
Fine adjustment of indoor 02 Initial opening in cooling operation +1%
15 expansion valve initial opening in cb
cooling mode 03 Initial opening in cooling operation +3%
04 Initial opening in cooling operation +5%
05-09 Not prepared (If set, the setting item will be ignored by the control PCB)
00 Initial setting
01 Initial opening in heating operation -2%
Fine adjustment of indoor 02 Initial opening in heating operation +1%
16 expansion valve initial opening in ch
heating mode 03 Initial opening in heating operation +3%
04 Initial opening in heating operation +5%

05-09 Not prepared (If set, the setting item will be ignored by the control PCB)
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17

18

19

20

21

22

23
24
25
26

Setting item

Low noise setting (in the case of low
noise setting, the working range in
cooling/heating will be restricted)

Demand function setting

Wave function setting

Cold draft protection

Not prepared

Fan rotation adjustment (to prevent
humming noises in multiple
installation)

Not prepared

Not prepared

Not prepared

Not prepared

7-segment display
SEG2

db

dE

UE

Fb

FT

Fo

LT
F1
F2
F3

SEG1

00
01
02
03
04
05
06
07
08
09
00
01
02
03
04
05
00
01
02
03
04
00
01
02
03
00
00
01
02
00
00
00
00
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Contents

Initial setting

Maximum fan rotation limit 20 steps

Maximum fan rotation limit 18 steps

Maximum fan rotation limit 16 steps

Frequency limit 1

Frequency limit 2

Frequency limit 3

operating sound value, catalogue value -2 dB (A)
operating sound value, catalogue value -5 dB (A)
operating sound value, catalogue value -8 dB (A)
Without demand control

Demand control 40%

Demand control 60%

Demand control 70%

Demand control 80%

Demand control 100%

Without wave function

Minimum limit 40%

Minimum limit 60%

Minimum limit 70%

Minimum limit 80%

Initial setting

Outlet temperature 2 10 °C

Outlet temperature 2 12 °C

Outlet temperature = 14 °C

Initial setting

Change of fan rotation -15 rpm

Change of fan rotation -30 rpm

Press PSW3 and select the setting of the condition “1” of the indoor unit fan control during the Thermo-OFF in heating
mode “FF”.
When the fan speed is set lower for the Thermo-OFF in heating mode, there is a case in which the room temperature
is too high for the Thermo-OFF heating. In this case, it is recommended the indoor unit fan control during the Thermo-

OFF, and the detail of this function is shown below.

The indoor fan operates for 2 minutes and stops for 6 minutes repeatedly, when the activation conditions are met.
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Start at Random

operate l

stop
When the indoor unit fan is stopped due to another control, it —plaple—plaple—pledje—>
is not available to operate the indoor fan. 6 2 6 2 6 2 (?nin.)
Press PSW3 and select the setting for condition “1” of the night shift (low noise) “r " consequently, the function can be set.

The outdoor fan operation is controlled by the fan controller, with the sequence shown in the picture.

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

1 Outdoor fan

80%

90%

y

A 70% ¢

22

[ vore

25

30

33 (°C)

Maximum rotation (Rotation ratio)

Outdoor temperature

Maximum rotation is always 100% (rotation ratio) for the standard unit. (No limitation of the outdoor

temperature).
2 Frequency range (cooling operation)

When Night Shift is not Set ni=0

Maximum
frequency (Hz)

Minimum
frequency (Hz)

Outdoor unit
capacity (HP)

8 80
10 90
12 100
15
14 140
16 150
18 160
131

Conditions

Except the
conditions on the
right

SMGBO0065 rev. 1 - 12/2010

Outdoor unit
capacity (HP)

8
10
12
14
16
18

When Night Shift is Set ni=1

Maximum
frequency (Hz)

Minimum
frequency (Hz)

Conditions
60
60
60
75
75

75
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Converted frequency of constant speed compressor

Power supply frequency (Hz)
Outdoor unit capacity (HP)

MC2
14,16 50
18 60

@ NOTE

The maximum frequency for the 8 to 18 HP outdoor units is indicated as: Inverter frequency + converted frequency
of constant speed compressor.

+  Press PSW3 and select the setting condition “1” to “3” at the cancellation of outdoor ambient temperature limit of L.
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.

» The limitation of the outdoor unit temperature area for heating mode is shown in the picture.

Setting condition Operation mode for cancellation
1 Heating
2 Cooling
3 Heating/Cooling

Heating operation

_____ L.
A Indoor suction air temperature 30 _I( B
Operation stoppage area 27 fF=-==- ==
I _ 1
C Outdoor temperature BF-=--- o7 " 2
| 1 I v
The limitation of the permissible outdoor temperature area in (°C) (. 2
. . . ! ) . :
heating operation (factory-set) as shown in the right figure is A : b A
canceled. l 7
oy ! v
1 Vv
0 15 17 19 26 (C)
Cc
Cooling operation
A Stoppage function area ;
Indoor suction air temperature ; 20T (OC)
/1
© Outdoor t t
utaoor temperature A ; c
The limitation of the permissible outdoor temperature area in / 10T
cooling operation (factory-set) as shown in the right figure is ;
canceled. A
/
-8 0
(°C)
B
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Press PSW3 and select the setting for condition “1” at the defrost for the cold area “/i=” .

Standard specifications Cold area specifications
Setting condition
When change of defrost condition is not set When change of defrost condition is set
20
} B
YDV 15 < DIV
A (°C) ¢
10}~
Bl 9 6l 1w
Py I
” . C(°C)
Temperature conditions under defrosting g
operation F -10
D
15k

A: Outdoor evaporation temperature (pipe).
B: Defrost operation in the stop area.
C: Outdoor temperature.

D: Defrost operation in the start area.

Press PSW3 and select the settings condition “0” to “3” at the SLo defrost setting “=i” .

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

Setting condition Indoor fan operation
Indoor fan stop when heating operation starts
0 : )
Indoor fan stop during defrost operation.
1 Indoor fan SLo during defrost operation
2 Indoor fan SLo when heating operation starts.
3 Indoor fan SLo when heating operation starts

Indoor fan SLo during defrost operation.

Press PSW3 and select the setting condition “1” at the cancellation of hot start setting “H%” , so the hot start protection
control can be canceled.

Press PSW3 and select the settings for conditions “1” to “5” to set the demand function “=/E” .

Setting condition Demand running current control
1 40%
2 60%
3 70%
4 80%
5 100%
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Demand control

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

fExcessive power supply

S consumption exceeding the power

B setting range is restricted.

:

S~~~/ - - -1 { Power Setting

o Selectable from 100%, 80%,

o

z Maximum efficiency is secured 70%, 60% and 40% of the

o within the power setting range. ratelq power c?nsumptlon for
Morning Daytime Night cooling operation.

Operating Hours

Press PSW3 and select the settings condition “1” to “4” to set wave function setting “/{£” .

The maximum running current limit changes from 40% to 80%, as shown in the attached figure.

A -- -- -
B _____ [ [ - -
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
20min. 10min. 20min. 10min. 20min.10min. 20min.
A Electricity consumption (100%)
Electricity consumption (40 to 80%)
Setting condition Current setting
1 40%
2 60%
S 70%
4 80%

Press PSW3 and select the setting condition “1” to “3” to set the cold draft protection “F k" .

When the indoor unit discharge air temperature drops to *°C and below at cooling operation, the outdoor unit fan stops and
the compressor frequency decreases to prevent a drop in discharge air temperature.

Setting condition *°C
1 10
2 12
S 14

Press PSW3 and select the setting condition “1” or “2” to set the fan rotation setting “F =" .

If the outdoor unit fans makes a whining sound in case of the multiple installation, set this operation in the required outdoor
units.

Setting condition Adjustment of fan rotation
1 -15 rpm
2 -13 rpm
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7.1 Preliminary checks

The test run must be performed according to the instructions in section Test run.

A DANGER

Do not use the system until all the checkpoints have been verified. As with the test run for the indoor unit, check
the Installation and maintenance manual for the indoor unit and the CH unit.

Make sure that the refrigerant pipes and the communication cables between the outdoor and indoor units are connected
to the same refrigerant cycle. Failure to do so could lead to abnormal operations or a serious accident. Check that the
setting of the refrigerant cycle DSW switches (DSW1 and RSW1 on outdoor units, DSW5 and RSW2 on indoor units)
and of the unit number (RSW) of the indoor units is suitable for the system. Check whether the DIP switch setting
specified on the printed circuit of the indoor and outdoor units is correct. Pay special attention to the outdoor unit number,
the refrigerant cycle number and the terminal resistance.

Make sure that the electric resistance is greater than 1 MQ; to do this, measure the resistance between the earth and
the terminal of the electrical components. If not, do not use the system until the electrical leak has been detected and
repaired. Do not apply voltage to the communication terminals (Outdoor unit: TB2 1, 2, 3, 4 / Indoor unit: TB2 1, 2, A,
B/ CHunit: TB2 1, 2, 3, 4).

Check that all the cables, L1, L2, L3 and N (R, S and T) are correctly connected to the power supply line. If they are not
correctly connected, the unit will not work and the remote control will indicate alarm code "05". When this happens,
check and change the phase of the power supply line according to the sheet on the back of the service cover.

& CAUTION

Make sure that the unit's main power supply line switch has been on for more than 12 hours, to heat the compressor
oil with the heating resistors.

If several base units have been combined, stick the main unit label in a visible place (outdoor unit 1), so outdoor unit A
can be easily identified. Do not stick the main label on the secondary unit (outdoor units 2 and 3).

@ NOTE

1

Make sure the electric components in the installation (earth leakage breaker, circuit breaker, cables, connectors
and cable terminals) have been selected correctly in line with the electrical data given in this Manual. Also
ensure that these components meet the local and national codes.

Use shielded cables (> 0.75 mm?) for the communication installation wiring to avoid electromagnetic noise (the
shielded cable must have a total length shorter than 1000 m, and its size must comply with local codes).
Check the connection of the power supply wiring terminals (terminals “L1” to “L1” and “N” to “N”). AC supply
voltage 400 V. If it is different, some components could be damaged.
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7.2 Test run

& CAUTION

e Disconnect all the power supply switches.
* Use a multimeter and check that all the switches are disconnected.

Before carrying out the test run, check that the unit is properly installed in accordance with the Installation and Operation
Manual. After that, check the following parts.

Check items Contents
1 Damage is the unit or its internal parts damaged?

Is the fan runner installed in the centre of the casing? Is the fan motor installed outside the casing? (The

& I (el fan motor must not make contact with the casing.)

Have the screws loosened due to vibration during transport? Check that the screws are firmly fastened

< S during the installation, especially the screws for the electrical wiring.

Check that no refrigerant leaks are present. The pipe torque part (flare part) may be loosened due to

é RElligRISN el vibration during transport.

Check that the DSW setting is the same as before shipment. RSW, DSW and LED functions, see RSW,

2 Sl (2 Py DSWs and LEDs functions, see on page 257.

Measure the resistance between electrical components terminal and ground using a multimeter.
_— It is normal for the resistance to be 1 MQ and greater.
6 Insulation
Ifitis 1 MQ or less, do not start-up the unit due to insulation failures in the electrical parts. Do not apply
power to the operating line terminal board (The control PCB may be damaged) .

7 Stop valve completely open Before the test run, check that the outdoor unit stop valve is completely open.

Operation is not available with an incorrect power phase or absence of a phase.
«  Alarm “05” will be displayed on the remote control LCD screen.
8 Power phases *  Alarm “05” will be displayed on the outdoor unit 7 segment display.

Check the power phase in accordance with the caution label located near the terminal board of the
outdoor unit or on the back side of the service cover.

Once items 1 to 8 have been completed, turn ON power supply to the outdoor unit. The electricity is

provided to the crankcase heater to heat the compressor.
9 Turn ON crankcase heater *
The compressor may be damaged if not pre-heated. Therefore, the compressor must be activated after

the power supply is turned ON for at least 12 hours.
< To be used with cooling and heating operation >

Is the indoor temperature 27 °C DB or lower during the heating operation? (The heating operation may
10 Indoor and outdoor temperature  not be operated due to the activation of the operating overload prevention with an ambient temperature
of 19 °C or over).

In order to carry out the operational test, set the test mode via the remote control.

<* Insulation resistance >

In the case that the unit has been turned OFF for large periods of time, the insulation resistance may be reduced to 1 MQ
or less because the refrigerant is maintained in the compressor. Check the following points.

» (a) Disconnect the compressor cables and measure the insulation resistance of the compressor itself. If the resistance
is 1 MQ and over, failures have occurred in the insulation of other electrical parts.

* (b) If the resistance is 1 MQ or lower, reconnect the compressor and turn ON the main power supply. The compressor
will automatically be heated. Re-check the insulation resistance after current has been applied for at least 3 hours (the
pre-heating time depends on the air conditions, the length of the piping or the condition of the refrigerant).

Before connecting the circuit breaker, check the rated capacity.
<* Stoppage of the compressor operation >

The compressor may not be available for a maximum time period of 4 hours if the power supply is not previously turned
ON. At this time, stoppage code (d1-22) is displayed on the LCD screen of the remote control and the forced Thermo-
OFF function is started.

If compressor operation is required, turn ON the power supply to the outdoor unit, wait 30 seconds and press PSW5 on
PCB1 of the outdoor unit for at least 3 seconds. The forced Thermo-OFF function (d1-22) will be cancelled and the operation
of the compressor will be available.
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—» (1) Turn ON the power source of the indoor and outdoor units.
(2) Setthe TEST RUN mode by the remote control switch.

Counting Number of (Ao
Depress the "MODE" and the "CHECK" switches Connected Units ol
simultaneously for more than 3 second.
%:
If "TEST RUN" and the counting number of the Operation Lamp | © o
connected units to the remote control switch
(for example "05") are indicated on the remote YA W éD D 6
control switch, the connection of remote control A [5 R
cable is correct. 8 D 00 AlO
If no indication or "00" appears or the number % -

of the units indicated is less than the actual Remote Control Switch
number of the units, some abnormalities exist.

(3)
Remote
Control Switch Fault Inspection Points after the Power Source OFF
Indication
No Indication * The power source is not turned ON.

The connection of the remote control

cable is incorrect.

. Connection between Connector and Wires
. Connecting Points of Remote Control Cable
. Contact of Connectors of Remote Control Cable

. Connection Order of each Terminal Boards
. Screw Fastening of each Terminal Boards

* The connecting wires of power supply
line are incorrect or loosened.

©COND|[Oh WN =

Counting * The setting of unit number is incorrect. . Dip Switch Setting on Printed Circuit Board
number of * The connection of control cables between . Wire Connecting Order of Bridge Cable
connected units | €ach indoor units are incorrect. . Connecting Points of Bridge Cable

is incorrect. (When one remote control switch controls . Contact of Connectors of Bridge Cable

multiple units.)

| Back to (1) after checking

(4) Select TEST RUN MODE by depressing MODE switch. (COOL or HEAT)
(5) Depress RUN/STOP switch.

The "TEST RUN" operation will be started. (The "TEST RUN" operation will be finished after 2 hours
unit operation or by depressing the RUN/STOP switch again.)

If the units do not start or the operation lamp on the remote control switch is flashed,

some abnormalities exist.
(6) 1

Remote Control . - Inspection Points after the
Switch Indication Unit Condition Fault Power Source OFF
The operation lamp The unit does not The connecting wires of operating | 1. Connecting Order of each Terminal Boards.
flashes. (1 time/1 sec.) | start. line are incorrect or loosened. The fuse on the PCB may be blown out
And the Unit No. and due to miswiring. (Can be recovered only
Alarm Code "03" flash. once by the DSW on the PCB)
Procedures for Recovery When Transmitting
Circuit Fuse is Blown Out
1. Correct the wiring for the terminal board.
2. Setting position of the model code are shown below.
Indoor PCB DSW7
—
RPK-1.0and 1.5 ]
ON__OFF__ outdoor PCB DSW10
RCI, RCD, RPI, RPC, [ ON -
ON
Sgg-z.o t04.0, ore 1 EEI OFF T
(1) 12
12
2. Screw Fastening of each Terminal Boards.
3. Connecting Order of Power Line Between
Indoor Units and Outdoor Unit.
The operation lamp The unit does not The connection of remote control This is the same as item (3)-1, 2 and 3.
flashes. (1 time/2 sec.) | start. cable is incorrect.
Indication of flash The unit does not The connection of the thermistors | Check by the alarm code table in the service
different to above. start, or starts once | or other connectors are incorrect. manual. (Do it by service people.)
and then stops. Tripping of protector exists, or else.
The operation lamp The unit does not The connecting wires of operating | Check by the alarm code table in the service
flashes. (1 time/1 sec.) | start. line are incorrect or loosened. manual. (Do it by service people.)
And the Unit No. 00.
Alarm Code dd and
Unit Code E.00 flash.

Back to (1) after checking

The procedure of test run from the outdoor unit is as follows. The setting of this DIP switch is available with power ON.
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DSwW4
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Switch for setting of service operation and fuction

- 02
S

« W]
N
ol
> ]

I\ pancer

Do not touch any other electrical component when handling the PCB switches.

1 Testrun
2 COOL / HEAT setting

(ON: heating mode)
OFF (fixed)

Manual compressor OFF
OFF (fixed)

OFF (fixed)

o O AW

Do not install or remove the service cover when the power to the outdoor unit is connected and the outdoor
unit is operating.

Place all the contacts of DSW4 to the OFF position when the test run has been completed.

Test run

Manual OFF of
the
compressor

Manual defrost

Setting the DSW

1. Setting the operation mode.
Cool: Set DSW4-2 OFF

Jo[el=(=T=(=

123456

Heat:. Set DSW4-2 ON

ON
"""

12345686

2. Start of the test run.

Set DSW4-1 ON and the operation starts
after approximately 20 seconds.

ON
f™ """

12345686

@ NOTE

In the heating mode, leave
DSW4-2 in the ON position.

1. Setting.

* Compressor manual OFF set DSW4-4 to
the ON position.

2. Reset.

* Compressor ON: set DSW4-4 in the OFF
position.

1. Manual defrost operation.

Press PSWS5 for more than 3 seconds during
the heating operation, the defrosting
operation is started after 2 minutes. This
function is not available within the first 5
minutes of heating operation.

2. Manual defrost operation termination.

Defrost operation automatically ends and
the heating operation is restarted.

Operation

1. The indoor unit automatically starts
when the outdoor unit test run is set.

2. The ON/OFF can be carried out from
the remote control or DSW4-1 on the
outdoor unit.

3. The 2 hours continuous operation is
carried out without Thermo-OFF.

1. When DSW4-4 is in the ON position
during the compressor operation, the
compressor immediately stops
operating and the indoor unit is in the
Thermo-OFF condition.

2. When DSW4-4 is in the OFF position,
the compressor starts to operate after
the 3 minute cancellation.

1. Defrost operation is available
regardless of the frosting condition and
the total time of the heating operation.

2. Defrost operation is not carried out
when the outdoor unit heat exchanger
temperature is over 10 °C, the high
pressure is higher than 3.3 MPa or
Thermo-OFF .

When the test run is complete, place all the contacts of DSW4 in the OFF position.
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Notes

* Take care that the indoor units operate in
accordance with the outdoor unit test run.

* The test run is started from the outdoor unit
and is stopped from the remote control, the
remote control test run is cancelled.
However, the test run of the outdoor unit is
not cancelled. Check that DSW4-1 of the
outdoor unit PCB is in the OFF position.

* In the case that several indoor units are
connected with a single remote control, carry
out the test run of each refrigerant system
one at a time. Then, ensure you turn the
power OFF to the indoor units in another
refrigeration system in order to not carry out
the test run.

Outdoor Unit

Indoor
Unit

Power OFF.

Test Run

* The setting of DSW4 is not required for the
test run from the remote control.

* Do not repeat the compressor ON/OFF with
frequency.

* Do not repeat defrost with frequency.

* When the manual defrost operation is
accepted by PSWS5, the time remaining
before starting the defrost operation is
indicated on the 7 segment display on the

PCB.
d] 2]

[—
Time Left (Every 4 Seconds)
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(a) Cooling (b) Heating

(1) During the operational test, the following fault indication may
appear.

HIGH
(ar}

cC

HEAT]|

AT

SET TEMP
=) =l

[m]

(2) If the remote control has been set to a different mode, the test run function will not start. In this case, carry out the
following actions before the test run.

Remote control: STOP.
Central station: STOP and remote control is the available mode.
COOL/HEAT change over switch: connector (CN17) of the outdoor unit PCB is open.

During the test run mode, do not change the setting of the remote control, the setting of the central station and the setting
of COOL/HEAT changeover switch.

(3) If an alarm code is indicated during the test run, reset the system by turning off the main power supply and then switch
it back on. The system must operate.

(1) Indoor and outdoor fan

Check that the indoor and outdoor fan rotate properly and that the airflow is smooth.
(2) Power supply voltage

Check the power supply. If the power supply is abnormal, contact the electric company.
In general, the voltage drop (V5) occurs when starting, as shown in the figure.

< Voltage Change >

s N
Initial Voltage
(V1)
—_ Operating Voltage
(Va)

[

Starting Voltage
(V2)

- J

In order to protect the device, comply with the following normal power supply voltage ranges.

< Normal power supply voltage range >

»  Supply voltage: rated voltage < +10%

» Starting voltage (V>): rated voltage = -15%

» Operating voltage (V3): rated voltage < £10%
* Imbalance voltage between phase: < 3%

(3) Normal operating pressure

The normal operating suction pressure is 0.2 at 1.1 MPa and the normal operating discharge pressure is 1.0 at 3.5 MPa
when the refrigerant charge is correct. Check the operating pressure with the test run.

(4) High pressure switch
Check the operating pressure of the high pressure switch in the following table.
Refrigerant Operating pressure

R410A 4.15 MPa

(5) High pressure increase retry (protection control)
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(a) The high pressure will increase when the following procedure is carried out.

Cover the air inlet of the outdoor unit during the Cover the air inlet of the indoor unit during the
cooling operation heating operation.

(b) When the high pressure retry control is activated, the alarm code will be indicated "7 {3" on the 7 segment display of
the outdoor unit PCB. If the high pressure retry control occurs 3 times or more in 30 minutes, the alarm code will be indicated
"“{5" on the remote control LCD screen or the 7 segment display of the outdoor unit PCB.

< Carried out from PC-ART > (a)
+ The alarm code will be indicated "-%"(a). ( )
» The operating indicator (b) will flash. HIGH
O \uud
cooL Lo g
[
‘AC ALARM
@ vore D

The high pressure may not increase until the high pressure RUN/STOP TEMP.

switch is activated due to the temperature condition. / @
| m
(b)

CHECKLIST ON TEST OPERATION

CUSTOMER: DAL= DATE:

OUTDOOR UNIT MODEL: OUTDOOR UNIT SERIAL NO.: INSPECTOR:

Indoor unit
model

Indoor unit serial
number

Piping length: m Additional refrigerant charge: kg

(1) General

No. Check item Result

< Combination of base units >

-

Is the setting of DSW6 correct for the outdoor unit number?

Are the power source wire and the transmission wire separated from the refrigerant pipes?

2

3 Is the earth wire connected?
4 Is there any short-circuit?

5

Is there any voltage anomaly between each phase? (R-S, S-T, T-R)

(2) Refrigerant cycle

a. Operation (cooling/heating)

No. Check item Result
1 Start-up all the units ("TEST RUN" mode).
2 Start-up all the indoor units in HIGH speed.
3 In the case that the constant speed compressor is repeatedly turned ON and OFF, turn off

the indoor unit (small capacity).
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b. Data samples (cooling/heating, indoor temperature 21 — 30 °C)

No.

A W DN

Check item

Check the operating data after it has been operating for 20 minutes.

Check Pd and Td. IsTd-SH between 15 and 45 degrees?

Is Ps between 0.2 and 1.1 MPa?

HITACHI

Inspire the Next

Result

Is Pd between 1.0 and 3.5 MPa? (If the outdoor temperature is high, Pd becomes high).

@ NOTE

Underlined indicates a cheking item.

(3) Check item after the data sample

a. Cooling operation (this applies when the outside temperature is above 15 °C).

No.

Check item

Is the fan currently operating when Fo (airflow rate
of outdoor unit fan) is not "0"?

Is the total iE (opening of the indoor unit expansion
valves) abnormally low or high?

Is TL (indoor unit heat exchanger liquid pipe
temperature) lower than Ti (Indoor unit air inlet
temperature)?

Is TG (indoor unit heat exchanger gas pipe
temperature) lower than Ti (indoor unit inlet air
temperature)?

(This is applicable when the inlet air temperature is
3 °C higher than setting temperature).

Is there any excessive difference between indoor
unit at SH (TG - TL) of indoor unit heat exchangers?

(This is applicable when the inlet air temperature is
3 °C higher than setting).

Is there any indoor unit with a heat exchanger value
of SH (TG - TL) excessively different from the value
of other units and is |E (opening of the indoor unit
expansion valve) less than "7"?

Is there any indoor unit with a heat exchanger value
of SH (TG - TL) excessively different from the value
of other units and is |E (opening of the indoor unit
expansion valve) less than "100"?

Is the temperature difference between indoor units*
more than 7 °C?

* The difference in temperature between indoor units
means the following:

b3 (discharge air temperature) - b2 (air inlet
temperature) indicated on the remote control by the
check mode.
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Standard

It is normal when TL-Ti
<-5°C.

It is normal whenTG-Ti
<-5°C.

It is normal if the
difference between units
is within 7 °C.

It is normal if SH is within
-3 °C lower than other
units.

It is normal if SH is within
+3 °C higher than other
units.
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Causes Result

Fan motor failure
PCB1 failure
Condenser failure

Low: excessive refrigerant
High: insufficient refrigerant or
excessive pressure loss in the
pipe

TL thermistor failure

Indoor unit expansion valve
completely closed
Short-circuit

TL thermistor failure

Indoor unit expansion valve
completely closed or partially
open

Short-circuit

TL / TG thermistor failure
Indoor unit expansion valve
completely open, partially open
or completely closed

Indoor unit expansion valve
locked when completely open
Mismatched wiring and piping

Indoor unit expansion valve
locked when partially open or
closed

Mismatched cabling and piping
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b. Heating operation (this is applicable when the outdoor temperature is higher than 0 °C).

No. Check item Causes Result
Are oE1 and oE2 (opening of the outdoor unit Low: excessive refrigerant.
1 expansion valves) abnormally low or high when High: insufficient refrigerant.
TdSH is between 15 and 45 degrees?
Is Pd between “1.6” and “3.5"2 Low: solenoid valve SVA leak .
2 o ) L High: excessive pressure loss
(Pd is high when the indoor temperature is high). in the gas pipe.
Low: outdoor unit short-circuit.
low/high: outdoor unit fan motor
3 Is Ps between "0.2" and "1.1"? failure, fan module failure or
outdoor unit ambient
temperature thermistor failure.
Is the difference in temperature between indoor Failure such as PCB, wiring,
units* more than 10 °C when E (indoor unit indoor unit expansion valve and
expansion valve) is "100? coil
* The difference in temperature between indoor units Excessive pressure loss in the
means the following: [P,
4 . . L Thermistor failure for air
b3 (discharge air temperature) -b2 (air inlet discharge

temperature) indicated on the remote control by the
check mode.

However, this is only applicable when b2 (Air inlet
temperature) -b1 (setting temperature) is higher
than 3 °C.

[#) wore

Underlined ____ indicates checking items and the mark " " indicates checking data.

< Before refrigerant amount judgement >
(1) Check the indoor and outdoor temperature in the picture.

(2) Calculate the amount of refrigerant for the length of the pipe and add it.

) Refrigerant Amount Judgement
'§ 43

>

©

(O]

Q.

§

10

o

(o]

el

3

0 10 20 32

Indoor Air Temperature [°C]
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< Procedure of refrigerant amount check operation > DSW5-4

(1) Check that the power supply to all the indoor units is

uane

(2) Place contact 4 of DSW5 (on PCB1 of the main outdoor unit) to 123456
the ON position as shown in the picture.

e T

o o

The 7-segment display will indicate:
The refrigerant amount judgement is carried out automatically during cooling operation (this function is not available during
the heating operation).

Before starting, check the indoor and outdoor air temperature.

(3) Check the 7-segment display and press PSW1. The outdoor unit fan and the compressor will be activated. The display
will indicate:

The judgement takes between 30 and 40 minutes to carry out.
Check the data obtained against the following table.

When the result of the test is excessive refrigerant charge, insufficient refrigerant or abnormal termination, find the cause
of the abnormality and carry out the refrigerant amount check operation in the unit once again.
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7-segment indication Result Indications
The refrigerant amount is sufficient.
Sufficient refrigerant

*  Place contact number 4 of DSW5 (on PCB1) to OFF and carry out the test run.

The refrigerant amount is excessive.

Excessive refrigerant *  Calculate the refrigeran‘t charge accordling to the length of the refri‘gerant pipes.
*  Collect the charged refrigerant appropriately and charge the unit with correct amount of
refrigerant.

The refrigerant charge is insufficient.

Insufficient refrigerant +  Check whether the unit has been charged with additional refrigerant.
. »  Calculate the refrigerant charge according to the length of the refrigerant pipes and carry

out the charge the unit with correct amount of refrigerant.
Locate the cause of the abnormal termination in line with the instructions below. After fixing
the cause of the abnormal termination, restart the check operation.
1. Is the contact 4 of DSW5 (on PCB1) in the ON position before power supply is applied?

2. Are all the indoor units ready and waiting before placing contact 4 of DSW5 (on PCB1) to

the ON position?
Abnormal termination

3. Is the outdoor ambient temperature between the applicable range (0 — 43 °C)?. (In some
cases, when the number of indoor units connected exceeds the maximum recommended
number, and the outdoor temperature is over 35 °C, this check cannot be carried out).

4. Is the total indoor units operating total capacity ratio 30% or lower?
5. Is contact 4 of DSW4 (compressor forced stoppage) in the OFF position?
(4) Place contact 4 of DSW5 (on PCB1) to the OFF position when the refrigerant amount is sufficient.

Wait a maximum of three minutes after placing contact 4 of DSW5 (on PCB1) to the OFF position so that the outdoor unit
is ready for operation.

[#) wore

During the check, the indication on the 7-segment display may be changed to the protection control code by the
activation of the protection control, although this is normal.

< Procedure >
Press PSW1 and PSW3 for 5 seconds, while the compressor accumulated operation time data is displayed.

<Example of Compressor 1>

——

) " " “cUJ1” (Accumulated Operation Time of Compressor 1) will be indicated.

—

PSW2 Ay PSW3

)~ | Press PSW1 and PSW3 for 5 seconds while the accumulated operation time is

displayed.

The indication will be changed to “0”.

-
1
— —
—
D

(The accumulated operation time of compressor 1 is “0”)

Lt

[#) wore

In the case of the 20 to 54 HP units, reset the accumulated operation time is required for each outdoor units.
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MODEL:

SERIAL No.:

COMPRESSOR MFG No.:

NAME AND CUSTOMER ADDRESS:

DATE:
1 Does the indoor unit fan rotation in the correct direction?
2 Does the outdoor unit fan rotation in the correct direction?
3 Can you hear strange noises in the compressor?
4 Has the unit been operating for at least twenty (20) minutes?
5 Check the temperature of the room:
Inlet: DB °C DB G DB °C DB G
: WB G WB °C WB °C WB G
No. 1 No. 2 No. 3 No. 4
O DB G DB G DB °C DB G
: WB G WB °C WB °C WB °C
Inlet: DB G DB G DB °C DB G
: WB G WB °C WB °C WB °C
No. 5 No. 6 No. 7 No. 8
B DB °C DB G DB °C DB G
: WB °G WB °C WB °C WB °C

6 Check the outdoor ambient temperature:

Inlet DB °C wB °C
Outlet DB °C WB___ °C
7 Check the temperature of the refrigerant:
Discharge gas temperature Td = °C
Liquid pipe temperature Te= °C
8 Check the pressure:

Discharge pressure Pd=__ MPa
Suction pressure Ps=_ MPa
9 Check the voltage:
Rated voltage Vv — —
Operating voltage L1-L2_ Vv L1-L3__ VvV L2-13__ VvV
Starting voltage ___V — —
Phase imbalance 1-(VVm)=__ — —

10 Check the compressor input running current:

Input kW
Running current A

11 Is the refrigerant charge OK?

12 Do the operating control devices work correctly?
13 Do the safety devices work correctly?

14 Has the unit been checked for refrigerant leaks?
15 Is the unit clean inside and outside?

16 Are all the panels of the unit fastened securely?
17 Are the panels of the cabinet fastened so that they do not make any noise?
18 Is the filter clean?

19 Is the heat exchanger clean?

20 Are the stop valves open?

21 Does the water flow freely through the drain hose?
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8. Troubleshooting

Index
8.1 Initial troubleShOOtING. ....cce e 148
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8.1 Initial troubleshooting

No. Item to check Check method

1 Is the power source breaker or the Check the voltage (secondary side) of the breaker and using a multimeter,

fuse blown? check the continuity of the fuse.

2 Is the transformer's secondary Remove the transformer's secondary connection and check the voltage
voltage correct? using a multimeter.

3 Is the electrical wiring properly » Check the connection of the power wiring terminals of each terminal
secured and are the connections board (terminals “L1” to “L1” and “N” to “N” : AC 400 V), and the
correctly fixed? operation wiring (communication line, terminals “1” to “1” and “2” to “2”:

DC 5 V) between the outdoor and the indoor unit coincide properly
according to the chapter 4. Otherwise, some components will be
damaged.

» Check the connection of the wiring to the PCB and ensure that the
following connections are not loose or removed:

1. Thermistor connector (each of them).
2. Remote control cable connector.
3. Transformer connector.

4. Each connector of the main power supply circuit.

+ Check and ensure that shielded twisted pair cable (= 0.75 mm?2) with
protection against electromagnetic interference has been used for the
communication line between units, that the total length is less than 1000
m and the wire size is within local standards.

+ Check and ensure the circuit breaker and the earth leakage breaker
have been properly selected as specify in chapter 4.

+ All the field wiring and the equipment must comply with local standards.
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» Simple Checking by 7-Segment Display

| 1 |9K Turn on All Indoor Units |

) 4

| 2 |Turn on the Outdoor Unit |

) 4

| 3 |Auto-addressing Starts |

* All the Indoor Units Connected to the Outdoor Unit

HITACHI

Inspire the Next

During auto-addressing, the following items can be checked using the
outdoor unit's on-board 7-segment LED display.

Outdoor Unit . : . .
! (1) Disconnection of power supply to the indoor unit.
Printed . T
Circuit Board (2) Reverse connection of the operating line between the outdoor and
PICCBU1I oa indoor units.
In this case, "03" appears after 30 seconds.
(8) Duplication of indoor unit number. See Alarm Code 35.
Normal

Case

(1) The outdoor unit's on-board 7-segment LED display is not indicated.

Abnormal
Case

(A) Alarm code will be displayed on the 7-segment

when alarm is received from indoor unit in normal mode.
As for the following alarm codes, however, alarm code will be displayed on the 7-segment when
alarm is detected by outdoor unit itself.
* Alarm Code “03” (Abnormal Transmission between Indoor Unit and Outdoor Unit)
® Alarm Code “35” (Incorrect Indoor and Outdoor Unit No. Setting)

multiple indoor units.

(C) The following 7-segment is displayed and flashed every 0.5 seconds.

SEG2 SEG1
1
A1
o o o O]
Alarm Code

(D) SEG1 and SEG2 are as follows.

(2) The outdoor unit's on-board 7-segment LED display indicates as follows if there is something wrong.

(B) Alarm code of smaller indoor unit address No. will be displayed when alarm is received from

SEG1: Alarm Code

SEG2 SEG1
| N
R i)
o o o ()
Indoor Unit No. Alarm Code

7-Segment Display Dotted Indication Remarks
<In Case of Unit No. 63, Alarm Code “01”>
SEG2: Indoor Unit No. (0~63) SEG2 In case of

|
HEl

In case of /

“Setting Refrigerant Cycle Group +1”

2-refrigerant cycle group,
indentify from SEG2
dotted indication.
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Alarm code history is indicated in the following order while the check mode is displayed.
“no01” (latest) <«—> history data ~ “no15” (oldest) «<—> history data
Refer to the figure below as an example.

PSW1

PSW2(A)

[

F

PSW4(V) l T PSW2(A) PSW4(V

History is displayed up to 15 cases at the maximum
| 1 pswaa) in alarm occurrence order.

F’SW"(V)l TPSWZ(A) PSWA(V)l TPSWZ(A)

PSWA(;) ii T ‘PSWZ(A}

Alarm

PSW2(A) Accumulated time when alarm occurs.

PSW2(A)

Select by PSW3(>)

when menu mode is displayed PSW3(») Indication of Stoppage Cause
PSW5(« Item Contents
AC Alarm Code
d1. Retry Stoppage
cl. Micro Computer Reset

PSW4 PSW2
(')l T _(A) Alarm/Retry Code

Item Contents

PSW4(V) Seq2 10th | Outdoor Unit No.
eg

PSW4(Y) PSW2(A)

1st | Compressor/Fan Controller No.

Seg1 Alarm/Retry Code

Inverter Retry

PSW3(»)

< }‘7 PSW5(«

PSW2(4)

PSW4(Y) PSW2(A)
PSW4(V) i PSW2(A)
Indication of Stoppage Code
Iltem | Contents Remarks
iT. ITC In case of ITC
FT. FTC In case of FTC
Constant Speed Comp.
cT. ° 0(A) Stoppage
CT. FF gonstant Speed Comp.
PSW4(V) PSW2(A) O:’:"Cl::em -
- - = er than above

Fan Controller

PSW3(>)

PSW2(A)

PSW5(«

PSW4(V)
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Alarm code history indication

Cause of
( Istoppage Contents Alarm code Alarm code or
alarm code or : 1
Time Alarm : stoppage
stoppage code) Outdoor unit Compressor Fan no. code
no. no.
02 Actlyatlon of the protection Accumulated AC. o 0 -
device time

Abnormality transmitting AeamlEEs
03 between the indoor and . AC. -
. time
outdoor units

Abnormality transmitting Accumulated
04 between the inverter PCB and time AC. (0] (0] -
the outdoor unit PCB

Abnormality transmitting Accumulated

04. between the fan controller and time AC. (0] (0] -
the outdoor unit PCB
05 Abnormal power phase Accumulated AC. (0] -
time
06 Accumulated AC. o o iTC
time
Abnormal Inverter voltage
d1-18 Accumulated d1. o) o) iTC
time
06. Abnormal fan controller Accumulated AC. o o FTC
voltage time
07 Accti_mulated AC. o o _
Decrease in discharge gas Il
super-heat
d1-16 Accumulated d1. 0 0 -
time
Accumulated
08 Temperature increase of the time AC. o 0 -
discharge gas at the upper
d1-15 part of the compressor Accumulated d1 o o _
time ’
0A Abnormality transmitting Accumulated AC _
between the outdoor units time ’
ob Incqrrect outdoor unit adress Accumulated AC. _
setting time
Incorrect setting of the main Accumulated
Oc ) . AC. -
outdoor unit time
21 Abnormality high pressure Accumulated AC. o _
sensor time
22 Abnormality of thermistor for Accumulated AC. o _

outdoor air temperature time

Abnormality of discharge gas AeamlEEs
23 temperature thermistor at the . AC. (6] (0] -
time
upper part of the compressor

. Lo Thermistor signal:
Abnormality of the liquid pipe AesmlEEs

24 thermistor of the outdoor unit's . AC. (0] Te: E -
heat exchanger (Te/Tchg) Tchg: C

. . Thermistor signal
Abnormality of the gas pipe AeamlEes

25 thermistor of the outdoor unit's time AC. (0] TG: G -
heat exchanger (Te/TbG)

TbG: b

29 Abnormality of low pressure Accumulated AC. o _
sensor time
Incorrect capacity setting on Accumulated

31 : ) . AC. -
outdoor and indoor unit time

35 Incqrrect indoor unit number Accumulated AC. _
setting time

36 Incorr'ect _mdoor unit Accumulated AC. _
combination time
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Alarm code history indication

Cause of
(alas::;pz:g: or Contents (L2 L Alarm code or
Time Alarm? - stoppage
stoppage code) Outd:gr unit Comr;:;essor Fan no. U,

Abnormality of the collection AeamlEEs
38 circuit for outdoor unit . AC. (0] -
. time
protection

39 Accumulated AC. o
time

Abnormality of running current CT value
in constant speed compressor detected
d1-14 Accumulated d1. o
time
3A Abnormal outdoor unit Accumulated AC. ~
capacity time

Incorrect setting of voltage or Accumulated
3b combination of outdoor unit . AC. -
time
models

Abnormality transmitting Ao
3d between the main unit and the umu AC. -
. time
secondary unit(s)

43 Accumulated 0 -

Abnormality of low time

compression ratio Accumulated

d1-11 . d1. (e} -
time
24 Accumulated AC o _
Abnormality of low pressure time
d1-12 eSS Accumulated d1 o _
time ’
45 Accumulated AC o _
Abnormality of high pressure time
increase
d1-13 Accumulated d1. o _

time
47 Activation of the low pressure Accumulated AC. (0] -
decrease protection device time
(Vacuum operation Accumulated
d1-15 protection) . d1. o -
48 ACCL:'muIated AC. o o iTC
Activation of the Inverter IS

overcurrent protection device Accumulated

d1-17 . d1. (0] (0] iTC
time

51 Accti_mulated AC. 0 0 iTC
Abnormal Inverter current 10

sensor

d1-17 Accumulated a1, 0 0 iTC
time

53 el AC. o o iTC
time

Inverter signal detection error
Accumulated

d1-17 . d1. (e} (0} iTC
time

54 Accumulated AC. o o iTC
Abnormal Inverter fin i3

temperature

d1-17 Accumulated d. 0 0 iTC
time

55 Accumulated AC. o o iTC

time
Inverter failure
Accumulated

d1-17 . d1. (e} (0} iTC
time
57 Actlvatl_on of tl'_le fan controller Accumulated AC. o o ETC
protection device time
Incorrect setting of indoor unit ~ Accumulated
b5 . . AC. -
connection number time
EE Compressor protection alarm REEIIEEE AC. -

time
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Alarm code history indication

Cause of
ot Comtents A oo
Time Alarm? - stoppage
stoppage code) Outdoor unit Compressor Fan no. c‘c))Zeg
no. no.
d1-05 Instant power failure Accumulated di. -
time
d1-18 Inverter malfunction and Accumulated di. iTC
others time
Abnormality of high pressure Accumulated .
d1-26 . di. -
decrease time
Retry stoppage due to
d1-32 automatic adress setting of Accumulated di. -
. . time
the indoor unit
Rgstartmg ailne Accumulated .
microcomputer due to an . Ci. 1
. time
Inverter malfunction
Restarting of the
microcomputer due to a fan Accumulated Ci 2
controller transmission time :
malfunction
Restarting of the
Control _mwrocorqputer dug tq an Accumulated Gi. 3
. . indoor unit transmission time
information

malfunction

Restarting of the
microcomputer due to a
o . Accumulated .
transmission malfunction (o Ci. 4
between the indoor unit and
the outdoor unit

Restarting of the
) Accumulated .
microcomputer due to a status . Ci. 6
. time
control malfunction

1 Alarm details:

« AC.:alarm.

o d1.:retry.

*  Ci.: control information.

iTC: Inverter stoppage code.

FTC: Fan controller stoppage code.

Press PSW1 and PSW3 for five seconds to delete the alarm code history while it is shown on the display (the entire history
can be deleted).

PSW2(A) |

In order to delete all the history,
3 I PSW3(>) press PSW1 and PSW3 (»)
‘ Ll F—— for 5 seconds
PSWA(Y) TPSWZ(A) PSW2(a) while history is displayed.

PSW2(A)

PSW2(A)

(1) Emergency mode operation from the remote control (only for RAS-(20-54)FSXN)
If the compressor fails, the emergency mode operation is available from the remote control.

Even if the compressor fails, the operation of the air conditioner is continuously available until the troubleshooting and
problem resolution procedure is carried out.
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A Outdoor unit failed
B Compressor

Even though one unit has failed, the other units can operate
continuously

@ NOTE

e In order for the emergency operation may be used, two or
more outdoor units are required in the same refrigerant
cycle.

HITACHI
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The emergency operation can be activated when the following alarm codes are displayed on the remote control screen:

Alarm code
06
23

Compressor type

48
Failure of the compressor Inverter

51
53
54

23
Failure of the constant speed compressor
39

Procedure (remote control PC-ART)
Simultaneously pressing the pushbuttons “TEMP” A and V¥ -A- for

3 seconds will start the emergency operation mode. The message
EMG -B- is displayed on the remote control screen.

Operating condition

Description of the failure
Abnormal Inverter voltage
Abnormal discharge gas thermistor

Activation of the Inverter overcurrent protection
device

Abnormal Inverter current sensor
Inverter error signal detection
Abnormal Inverter radiator temperature

Abnormal discharge gas thermistor on the upper part
of the compressor

Abnormal operating current in constant speed
compressor

PC-ART

HITACHI

HIGH WG LOWER) (=, =] SET TEMP
N |[I= 1111 =1=I°
HEAT|  |INW =l " "
— = =

A/C

The emergency operation is not applicable to all compressors installed in the failed outdoor unit.

[#) wore

* The emergency operation is only available when all the indoor units and the connected remote controllers are

H-LINKII.

e The emergency operation is only available when the alarm codes shown in the previous table are displayed.

* The emergency operation is not available in case of failure of the inverter PCB or the fan controller.
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* The emergency operation is not a normal operating mode but a temporary operating mode until technical
service maintenance personnel arrive. If the alarm is indicated again during the emergency operation, the alarm
cannot be cancelled.

* Do not run the emergency operation for more than eight hours. Otherwise, it may damage the unit.

(2) Emergency mode operation from the outdoor unit PCB for a Inverter compressor failure
(only for RAS-(14-18)FSXN)

This function is an emergency mode operation that uses the constant speed compressor when the Inverter compressor
fails.

Alarms corresponding to a failure of the Inverter compressor

Code Description of the failure
04 Abnormality transmitting between the Inverter PCB and outdoor PCB
06 Abnormal Inverter voltage
23 Abnormal discharge gas thermistor
48 Activation of the overcurrent protection device
51 Abnormal Inverter current sensor
53 Inverter error signal detection
54 Abnormal Inverter fin temperature

(a) Procedure:
1. Turn OFF the main switches to all the indoor and outdoor units.

2. Check the inverter PCB; if it is damaged, disconnect terminals (U, V, W) from the diode module (isolate the disconnected
terminals).

3. Turn ON DSW5-#1 on PCB1 of the outdoor unit.
4. Turn ON the power supply.
5. Start operation using the remote control switch.

Place contact 1 or contact 2 of DSWS5 to the ON position to stop the operation of the compressor (when two compressors
are stopped simultaneously, the indication d1-30 is displayed on the 7-segment display).

(DSW5)
ON_,
DSW5 Compressor
1 Inverter Compressor
2 Constant Speed Compressor 1

(3) Emergency mode operation from the outdoor unit PCB for a constant speed compressor failure
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(only for RAS-(14-18)FSXN)
This function is an emergency mode operation that uses the other compressor when the constant speed compressor fails.

Alarms corresponding to a failure of the constant speed compressor

Code Description of the failure
23 Abnormal discharge gas thermistor
39 Abnormal running current in constant speed compressor

(a) Procedure:

1. Turn OFF the main switches to all indoor and outdoor units.

2. Turn ON DSWS5 on PCB1 of the outdoor unit for the failure of the constant speed compressor.
3. Turn ON the power supply.

4. Start the operation using the remote control switch.

(b) Operating condition:
» Td thermistor

Td thermistor is ignored during a failure of the constant speed compressor due to the setting of DSW5. If the thermistor
is short-circuited, this operation is available.

[#) wore

e Measure the insulation resistance of the constant speed compressor.
Do not activate the emergency operation when the insulation resistance is 0 Q.
Another compressor may be damaged due to the possibility that refrigerant oil may be oxidized.
e In emergency operation, the compressor frequency cannot normally be controlled.
Consequently, alarm codes “07”, “43”, “44”, “45” or “47” can be displayed on the LCD.
e The emergency operation cannot provide sufficient cooling and heating capacity.
* The emergency operation is a temporary mode of operation used when the constant speed compressor is
damaged. Therefore, replace it with a new one as soon as possible.
e Turn OFF DSW5 on PCB1 after replacing the compressor.
If this setting is not carried out, the constant speed compressor will be damaged.
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(4) Emergency mode operation from the outdoor unit PCB for a compressor failure (only for RAS-(20-54)FSXN)

Place contact 1 or contact 2 of DSW5 to the ON position to stop the compressor. Once positioned, all the compressors of
the failed outdoor unit will not be operated.

Set control PCB1 in the failed outdoor unit.

Failed Qutdoor Unit

N Al
B I
s = R -HOJm it 1253456
Compressor ; T m .

e Tl compressor —i [ <Qutdoor Unit PCB1>

: : /; D Compressor /i

I‘ /‘ ] : ! R =

T /V? \ Lo s DSW5 Compressor

T ' ; bz 1 Inverter Compressor
% . > 2 Constant Speed Compressor 1

‘ Even if one unit is failed, the others can operate continuously. ‘

@ NOTE

Heat pump system (2 pipes):
Completely close the stop valves (gas/liquid) in the failed outdoor unit.

»  Operating condition:
< Operating capacity of the indoor units >
The compressor is forced to stop for its protection under the following conditions:
Total capacity of Thermo ON indoor unit: < 50% capacity of the outdoor unit.

Total capacity of Thermo ON outdoor unit < 10 HP.

The lack of Thermo ON in the indoor unit can cause a failure of the constant speed compressor because it gets turned on
and stops repeatedly.

[ vore

¢ Measure the insulation resistance of the Inverter compressor.
Do not activate the emergency operation when the insulation resistance is 0 Q.
Another compressor may suffer damage due to the possibility that refrigerant oil may be oxidized.
e The total operating capacity of the indoor units should be 10 HP and greater.
Less than 10 HP: forced stoppage.
* In emergency operation, the compressor frequency can not normally be controlled.
Consequently, alarm codes “07”, “43”, “44”, “45” or “47” can be displayed on the LCD.
* The emergency operation cannot provide sufficient cooling and heating capacity.
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The emergency operation is a temporary mode of operation used when the Inverter compressor is damaged.
Therefore, replace it with a new one as soon as possible.

Turn OFF contact 1 of DSW5 on PCB1 of the outdoor unit after replacing the compressor.

If this setting is not carried out, the Inverter compressor will be damaged.

The lights and the LCD are not indicated.
Inoperative.

If the fuses are blown or the circuit breaker is activated, investigate the cause of the excessive current and take the
necessary measures.

_ _ = Action
Phenomenon Cause Check Item (Turn OFF Main Switch)
Power Failure or Power is Not ON — Measure voltage —— Supply power.
by volt-meter.
L . Remove the cause
| Short Circuit Supplied | f Check for any . —| of short-circuit and
between Wires uncovered part of wires. replace the fuse.
L . . Remove the cause
Melted F -~ Short Circuitof | Measureinsulation L | ¢cpor circuit and
A:t' eat.o:so? or Wires to Earth resistance. replace the fuse.
ivati |
Breaker at . . Measure resistance Replace the AC
Power Source — Eallul[/le ofIndoor Unit | between wires and —| chopper for indoor fan,
an Motor insulation resistance. fan motor and fuse.
. Replace the AC
L,.| Failure of AC Chopper »|  chopper for indoor
for Indoor Fan fan and fuse.
L . Remove the cause
| Short CII’CU!t Supplied | | Check for any . L o |  of short-circuit and
between Wires uncovered part of wires. replace the fuse.
L . . Remove the cause
| .| Short CII'C?UII Qf . Megsure insulation | For o irouit and
Melted Fuse Control Circuit to Earth resistance. replace the fuse.
at Control —
Circuit . ) Measure resistance Replace the AC
- Eallu'\r;le ‘t’f IndoorUnit | | | ween wiringand  [—| chopper for indoor fan,
an otor insulation resistance fan motor and fuse.
. Replace the AC
L,.| Failure of AC Chopper »|  chopper for indoor
for Indoor Fan fan and fuse.
Failure of Transformer at Indoor Unit Side — ;':/lesisclgr? dva?'l;asgilge —>| Replace the transformer.
Disconnected Cable of Remote Control Switch |— Connect the cable. |— Feigiar(i:te cable or
Insufficient Connection
- or Incorrect Connection |—
Insufficient of Indoor Unit PCB
Contacting at )
Connectors of Tmsufoent Conraation Check connectors. > Correctly connect it.
Remote Control or Incorrect Connection
Switch of PCB in Remote
Control Switch
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. . _ | Check it by Replace remote
Failure of Remote Control Switch self-checking mode *1). control switch if failed.
Unconnected Wires _ Check connectors. C_orrectly connect
to PCB wires.
Failure of PCB
. _ | Check it by e
Failure of PCB self-checking mode *2). —>| Replace PCB if failed.
Incorrect Wiring Connection _ Take action according to the procedure

indicated in "TEST RUN".

*1): Refer to: Self-checking of the remote control switch, see on page 265.

*2): Refer to: Self-checking of PCB using the remote control, see on page 262.

* The RUN indicator on the remote control:

Flashes every two seconds.

Cause >

Phenomenon >

Check Item

—

Action
(Turn OFF Main Switch)

Disconnection or Insufficient Contacting of

Check cable and

Repair cable or

Failure of Remote Control Switch

self-checking mode *1).

Remote Control Cable connections. connect it.
Incorrect W|r|ng Connection - Check wiring and - Repairing
(Incorrect Polarity) connections.

Check it by Replace it if remote

control switch is faulty.

Disconnected Wire

Failure of PCB to PCB

Check connectors.

Correctly connect
wires.

(in Indoor Unit

and Remote

Control Switch) Failure of PCB

Check it by
self-checking mode *2).

Replace PCB if failed.

*1): Refer to: Self-checking of the remote control switch, see on page 265.

*2): Refer to: Self-checking of PCB using the remote control, see on page 262.
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In the case no anomalies are detected (alarm codes) in the remote control switch, and normal operation is not available,

carry out the required actions in accordance with the procedures described below.

SMGBO0065 rev. 1 - 12/2010

_ Action
Phenomenon > Cause Check Item (Turn OFF Main Switch)
| | Disconnected Measure coil
i Coil resistance by tester.
Failure Of. : ! y Replace indoor unit
] Indoor Unit f
. . an motor.
Fan Motor Burnt-Out Measure insulation
Coil resistance.
| | Disconnected Measure coil
i Coil resistance by tester.
Failure of . y Replace outdoor unit
" T | Outdoor Unit fan motor.
RUN" light is Fan Motor Burnt-Out Measure insulation '
ONand LCD Coil resistance.
is indicated.
However, the
system does | o Failure of Comp. Motor Measure resstgnce
not operated. | | between two wires.
(ex. Replace compressor.
The indoor,
outdoor fans > Failure of Comp. Check for abnormal
sound from comp.
or compressor
does not
operate.) Failure of ;
Magnetic Insufficient Ch.eCk ma_gnetlc Replace magnetic
— Switch for Contacting switch activates switch.
Comp correctly or not.
Failure of Disconnected
One of PCBs [ Wiring to Check connections. \(A:,ic;ir;ZCt'y connect
L. |( for outdoor PCR
unit, indoor -
unit, remote Failure of Check PCB by Replace PCB
control switch PCB self-checking *1). if failed.
Failure of
Failure of Thermistor .
| Air Inlet Check it by
The Comp. Thermistor | Ipjisconnection Check Mode *2). Replace or correctly
does not Stop of Thermistor connect wires if
or Start even abnormality exists.
if the Setting  []
temperature Abnormality of Remote .
on LpCD is B Control Switch Cord Check it by Test Run.
Changed *3)
Le|  Failure of Indoor Unit PCB Checkitby Replace PCB if
self-checking *1). failed.
160



8 Troubleshooting

HITACHI

Inspire the Next

o Action
Phenomenon Cause — Check Item ™| (Turn OFF Main Switch)
Check Setting Condition
of "Thermistor of
Remote Control Switch"
by Optional Setting
* Setting and Control
"00": Control by Indoor
Thermistor for
Suction Air In case that
. Inco_rrect Optional "01": Contro_l by »| thermistor of remote
Setting ngﬁgtgt&g{rol control switch is not
The Comp. Switch used, set at "00".
does not Stop "02": Control by
orStarteven | | Average Value of
if the Setting Indoor Thermistor
temperature for Suction Air
on LCD is and Thermistor of
. Remote Control
Changed *3) Switch
Check Setting Condition
of "i1" and "i2" by In case that room
Input/Output Setting thermostat is not
L, Incorrect _ . Setting and Control Lo | used, set for input
Input/Output Setting "01": Room Thermostat signal actually used.
(Cooling) If no signal is used,
no2": Room Thermostat set at "00".
(Heating)

*1): Refer to: Self-checking of the remote control switch, see on page 265.

*2): Refer to: Troubleshooting in the check mode by using the remote control switch, see on page 238.

*3): Even if the controllers are correct, the compressor does not operate under the following conditions:

Indoor air temperature is lower than 19 °C or the outdoor air temperature lower than -5 °C during the cooling operation.
Indoor air temperature is higher than 30 °C or outdoor air temperature higher than 23 °C during the heating operation.
When the cooling (or heating) operation signal is sent to the outdoor unit and a different mode as heating (or cooling)
operation signal is sent to the indoor units.
When the demand or emergency stop signal is sent to the outdoor unit.
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. Action
Phenomenon > Cause Check Item —> (Turn OFF Main Switch)
Failure of
Failure of [7| Thermistor [
Discharge Check thermistor by Replace or _correctly
| i S | connect wiring when
Air Temp. Disconnected self-checking *2). it is abnormal
Thermistor | 1\vire of ’
Thermistor
Indoor Fan Failure of Remote o
Speed is | ™ Control Switch —> Replace if failed.
Not Changed Check it by
self-checking *1).
| o Failure of PCB for Replace if PCB
Indoor Unit is failed.
Check the indoor unit
L, Failure of AC Chopper stoppage when the Replace if AC
for Indoor Unit remote control switch Chopper is failed.
is switched OFF.
Failureof | | Failure of o
;I;':eggt'ggoorr Thermistor Replace or connect
> A correctly when it is
Evaporating Disconnected abnormal
Temp. during I \wjire of - ’
Heating Thermistor
Disconnected .
L Reversing cI\)/;ece;:)s”ure resistance
Failure of Valve Coil i
| Reversing Incorrect Replace reversing valve.
) valve | Activation of Enforced power supply. —=
No Defrosting Reversing
Operation Mode Valve
is Available
during Heating Disconnected Control Wires
Operation or »| between Indoor Unit and —> Check connectors. — V%ﬁ{EECtly connect
Defrosting QOutdoor Unit 9-
Operation is
Continued DI ted c " ‘
| | Disconnecte o o orrectly connec
Failure of Wires to PCB Check connectors. wiring.
| Outdoor Unit
PCB | | Failure of Check it by Replace it when check
PCB self-checking *1). mode is not available.
| | Disconnected Correctly connect
Failure of Wires to PCB Check connectors. wiring.
—>| Indoor Unit
PCB Failure of
PCB
Light and gg}?_g‘r‘];ﬁﬁg” L= | Replace if PCB is failed.
LCD Indication . . . )
coremee || SRS
Control Switch
are Kept ON

*1): Refer to: Self-checking of the remote control switch, see on page 265 and: Self-checking of PCB using the remote
control, see on page 262.

*2): Refer to: Troubleshooting in the check mode by using the remote control switch, see on page 238.
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- Action
Phenomenon > Cause — Check Item (Turn OFF Main Switch)
Indoor Heat Load is Greater . .
™1 than Cooling Capacity —| Calculate heatload. —= Use a bigger unit.
Gas Leakage Correctly charge
or Shortage |—| Measure superheat. [—| refrigerant after
of Refrigerant repairing gas leakage.
Excessively
Small
; Measure and check .
Diameter —> L1 ; } —> Use correct pipes.
Tube or field-supplied pipes.
Long Piping
Incorrect
Activation of Check whether or not
Check Valve |—[temp. difference exists [— E&;}%Etcdeogriﬂi(tvalve
of Outdoor before/after check valve. :
Unit
| Check for clogging. Remove clogging.
| Sheckforcomeeton |+ Repiace comecior
Failure or
Malfunction Is there operation :
Insufficient of Electronic [[ sound from coil? Replace coil.
Cooling | | Expansion
Operation Excessively | | Valve | ;
- s thermistor on .
Ls| Low Suction g compressor normal? Replace thermistor.
Pressure
Is thermistor
—| installed correctly on Correctly install it.
compressor?
Clogged
Strainer in Check temp. difference
Indoor Unit - dI ineri
Cloggingat [ at inlet and outlet of —> Ezglgrcgns{ttramer in
Low Pressure strainer. '
Piping
Clogging at
Low Pressure || Check temp. difference. —> Remove clogging.
Piping
Insufficient Check for clogged e
Ar Eloarto air filter. Clean air filter.
Indoor Unit
Heat Check for obstacle at
Exchanger inlet or outlet. | Remove obstacles.
Excessively Insufficient revolution o
Low Air of indoor unit fan motor? Replace fan motor.
Temp. to
Indoor Unit
Heat Check Short-circuited Remove cause of
Exchanger indoor unit air. short-circuited air.
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Action
(Turn OFF Main Switch)

Phenomenon > Cause Check Item —>

Check Clogging of
> Outdoor Unit —> Remove clogging.
Heat Exchanger.

. Obstacles at inlet or
Insufficient | | outlet of outdoor unit | Remove obstacles.

Air Flow to heat exchanger?
H Outdoor Unit

Heat
Exchanger g

1

Is service space for

outdoor unit sufficient? Secure service space

| Correct Fan Speed? [—» Replace fan motor.

Excessively Short-Circuited Air Remove cause of
High Air to Outdoor Unit? short-circuited air.
| | Temp. to
Outdoor Unit Anv Other Heat Load
Heat ny er Heat Loa
Exchanger near Outdoor Unit? —| Remove heat source.
Excessively heck ; I
Excessively [ Charged ’ gpgncingxpansmn vave g?'ri;eé:rt;ynfharge
High Refrigerant ) :
— .
Discharge Non- -
Pressure L | condensed |- Chdeck each temp. . Cfr;arge refrigerant .
Gas in Cycle and pressure. after vacuum pumping.
Clogging of
H Discharge |— Check for clogging. [—= Remove clogging.
Piping
Insufficient i i
Cooling | | B Check for clogging. —> Remove clogging.
Operation
Check for connecting
™| cord and connector. Replace connector.
Failure or
| | Malfunction || Is there operation .
of Expansion ™ sound from coil? Replace coil.
Valve
Is thermistor on .
B compressor normal? | Replace thermistor.
Is thermistor installed
—| correctly on > Correctly install it.
compressor?

Malfunction or Internal Check temp. difference

= : at inlet and outlet of —| Replace reversing valve.
Leakage of Reversing Valve reversing valve.

Failure of
Bypass _| Check for leakage of .
Solenoid solenoid valve. Replace solenoid valve.
Excessively Valve
| Low Suction | Myaifunction
Pressure or Internal Check temp. difference
H Leakage of between inlet and Replace reversing valve.
Reversing outlet of reversing valve.
Valve
. Check for expansion Replace failed
> agggfgr?itﬁes%%s?;ble —| valve of indoor unit in > expansion valve of
) the same system. indoor unit.
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. Action
Phenomenon > Cause Check Item — (Turn OFF Main Switch)
_,| Indoor Hegt Load is_Greater Calculate heat load. Replace thg unit with
than Heating Capacity a bigger unit.
Gas Leakage Correctly charge
or Insufficient refrigerant after gas
Refrigerant Measure superheat. leakage check and
Charge repairing.
Excessively
Small Measure field-supplied e .
Diameter or piping. —| Use specified pipes.
Long Piping
| Check for clogging. [—> Remove clogging.
B g:r?jcgnfgrcg?%giﬁgsg —>| Replace connector.
Failure or
Malfunction Is there operation .
of Electronic [ sound from coil? Replace coil.
Expansion
Valve Is th ist
B cSomg:gnslz oorrnoonrm ar Replace thermistor.
Is thermistor
> installed correctly — Correctly install it.
on compressor?
Insufficient Clogaing of
Heating H . gging ¢ Check temp. difference Replace strainer for
0 - Excessively Indoor Unit/ P . f
peration Low  outdoor Unit [ betwegn inlet and outlet —= ouf[door unit or indoor
| Suction Strainer of strainer. unit.
Pressure
Clogging .
gf Suction [ (C))fh:;:(l}(ht%rgrr;. difference | Remove clogging.
iping )
Is outdoor unit heat :
™ exchanger clogged? Remove clogging.
Insufficient Is there any obstacles
Air Flow | atinlet or outlet of — Remove obstacles.
through outdoor unit?
Outdoor Unit [ |
Heat | .| Is service space for Secure sufficient
Exchanger outdoor unit sufficient? service space.
> g&z%gournsi‘tp%id of | » Replace fan motor.
Excessively
Low
Air Temp. Check forany Remove cause of
through ~ |— short-circuited air — short-circuited air.
Outdoor Unit to outdoor unit.
Heat
Exchanger
ngl:?ﬁsgilggﬂls Check thermistor for Replace thermistor
Completed Y defrosting. for defrosting.
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. Action
Phenomenon > Cause Check Item — (Turn OFF Main Switch)
Check for filter clogging. —= Remove clogging.
Insufficient
Air Flow to Check for any obstacles
H Indoor Unit at inlet or outlet of | Remove obstacles.
Heat indoor unit.
Exchanger
Check indoor fan speed. Replace fan motor.
Excessively
E vel High Air
H;(Cﬁsswe Y || Temp. to Check whether or not Remove cause of
—| 19 Indoor Unit short-circuited air exists. short-circuited air.
Discharge Heat
Pressure Exchanger
| | Eﬁ(;ergzi&/ely Check expansion valve Correctly charge
Refrigerant opening. refrigerant.
Non-
| | Condensate Check refrigerant Recharge refrigerant
Gas in Ref. quantity. after vacuum pumping.
Insufficient Cycle
Heating B Clogging of
Operation - Discharge Check for clogging. Remove clogging.
Pr. Piping

Malfunction or Internal
Leakage of Reversing Valve

Check temp. difference
between inlet and outlet
of reversing valve.

Replace reversing valve.

Malfunction of Check Valve

Check temp. difference

™1 of Outdoor Unit g?%:i? \l/r;llf-:\‘/teand outlet Replace check valve.
Failure of
| | Bypass Check for leakage of .
Solenoid solenoid valve. Replace solenoid valve.
Excessively Valve
| High Suction | Faifinction
Pressure or Internal Check temp. difference
H Leakage of between inlet and outlet —| Replace reversing valve.
Reversing of reversing valve.
Valve
. Check for expansion Replace failed
— agggflgﬁitﬁirﬁ%s?;ble valve of indoor unit — expansion valve of
) in the same system. indoor unit.
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. Action
Phenomenon > Cause — Check Item — (Turn OFF Main Switch)
Foreign Particles Inside ; . Remove foreign
s of Fan Casing Check it by viewing. particles.
Indoor Unit Fan Runner : o Adjust position of
s is Hitting Casing Check it by viewing. fan runner.
Outdoor Unit Propeller Fan ; . Adjust position of
| s Hitting Shroud Check it by viewing. propeller fan.
Faulty Check each part is ’ .
Installation tightly fixed. g Tightly fix it.
Cooling or
Heating Liquid Ref Check i |
Operation | | Liquid Ref. eck expansion valve
wiFt)h Compression —> opening. — Ensure superheat.
Abnormal Abnormal
Sound ™ (S:(c))‘rjr?p?rérs%rgr Wear or
| | Breakage of Abnormal Sound from
Internal | Inside of Compressor Replace compressor.
Comp. Parts
No Heating .
by Crankcase Check resistance. Replace crankcase
(Crankcase Heater, Fuse) heater or fuse.
Heater
| o Hamming Sound from Check surface of Replace magnetic
Magnetic Contactor contacts. switch.
Abnormal Vibration of Check each fixing " -
- Cabinets screws. Tightty fix it.
Outdoor Fan Obstacle at Outdoor Fan  |— Check obstacles. | Remove obstacles.
is Not Operated
When In case that
go&grilstzzr Watching Condition for Ygsgr];?; sv\v/l;?\tlemg of reversing Valve is not
Heating Operation (1103 n?inutes). switched, check for
insufficient refrigerant.
Discharge Pressure Does
Not Increase Higher than Check operation .
1.5MPa due to insufficient pressure. Add refrigerant.
Indoor Fan refrigerant.
is Not Operated
When Disconnected Wiring for o Connect wiring
Compressor Indoor Fan Check wiring. correctly.
is Operated
Failure of AC Chopper —>| Check AC chopper. —| Replace AC chopper.
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8.2 Procedure for troubleshooting

If RUN lamp flashes for 2 seconds, there is a failure in transmission between the indoor unit and the remote control switch.
Possible causes are:

* The remote cable is broken.

* Contact failure in remote control cable.

* IC or microcomputer defective.

* In all cases, contact your service provider.

If RUN lamp flashes 5 times (5 seconds) with unit number and alarm code displayed, note the alarm code (see table Alarm
codes) and contact your service provider.

Indoor unit Model code
number
Alarm code Alternate Alarm code
\\ X indication % |
. N every second o -
COOL|MED T CooL[MED oo 50
et -’ bt -’
ADDS RN "' ’_ @ ;" L’ "
AIC ABNL m| ABNL
/ .
No. of indoor units
connected
Code Category Content of abnormality Possible cause
01 Indoor unit Protection device activation (float switch) glk:)naotrz\gltii; i?fg;’;:?;;g'%{;:f;i:fg zlrlzrggr?';ahr?)se or
02 Outdoor unit Protection device activation (disconnection due to high PSH activation (pipe clogging, excess refrigerant, mixture of
pressure) inert gas).
03 Abnormality between indoor and outdoor :)nlizngtv:;trlg\%itlgﬁsg ;f;frmlnals, discannect cabls, blownfuss,
04 Transmission Abnormality between inverter PCB and outdoor PCB Ic:r;\;enrctaecrtciCbBrc-)lg ﬁtggg{epglzvtrﬁ?jsrg)s Steh Ul (EeEe
04. Abnormality between fan controller and outdoor PCB Eg:n(;%rt‘g?”; ro;(;u‘t:c;c;ﬁ F;D(fol?,vtr:e;zzglssmn Ul s
05 Power phase Abnormality in the power phases :)nlf;;;ect FERETELIE A, IV [P T25E CRMTEEIen, GEa
06 Abnormal inverter voltage Outdoor voltage drop, insufficient power.
Voltage
06. Abnormal fan controller voltage Outdoor voltage drop, insufficient power.

Excessive refrigerant charge, thermistor fault, incorrect wiring,
07 Drop in discharge gas superheat incorrect pipe connection, expansion valve locked in open
position (connector disconnected).
Cycle
Insufficient refrigerant charge, pipe clogging, thermistor fault,
08 Increase in discharge gas temperature incorrect wiring, incorrect pipe connection, expansion valve
locked in closed position (connector disconnected).

0A Transmission Abnormality between outdoor and indoor Incorrect wiring, broken cable, loose terminals.

Duplicate address setting of outdoor units (secondary units) in

Ob Incorrect outdoor unit address setting the same refrigerant cycle system

Outdoor unit
Two (or more) outdoor units defined as the “main unit” in the

[o[e3 Main unit of the outdoor unit incorrectly set ;
same refrigerant cycle system.

1 Air inlet thermistor
12 Indoor unit Air outlet thermistor Incorrect wiring, disconnected wiring, broken cable, short
13 Sty Frost protection thermistor circuit.
14 Gas pipe thermistor
19 Fan motor Indoor fan protection device activation Fan motor overheating, locking.
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Code Category
21
22
23 Outdoor unit
24 sensor
25
29
31
35 System
38
39 Compressor
3A
EL QOutdoor unit
3d
43
44
45 Protection device
47
48
51 Sensor
53
54 Inverter
55
57
5A
Fan controller
5b
5C
EE Compressor
QOutdoor unit
b1 .
number setting
b5 Indoor unllt
number setting
C1
C2 CH unit
C3
169

Content of abnormality
High pressure sensor
Outdoor air thermistor
Discharge gas thermistor at top of compressor
Heat exchanger liquid pipe thermistor
Heat exchanger gas pipe thermistor

Low pressure sensor
Incorrect capacity setting on outdoor and indoor units

Indoor unit no. incorrectly set

Abnormality in the collection circuit for outdoor unit
protection

Abnormal operation current in constant speed
compressor

Abnormal outdoor unit capacity.

Voltage or combination of outdoor unit models
incorrectly set

Abnormal transmission between the main unit and the
secondary unit(s)

Low-pressure decrease protection device activation

Low-pressure increase protection device activation

High pressure increase protection device activation

Low-pressure decrease protection device activation
(vacuum protection)

Inverter overcurrent protection device activation

Abnormal inverter current sensor

Inverter error signal detection

Abnormal inverter fin temperature
Inverter fault
Fan controller protection activation

Abnormal fan controller fin temperature

Overcurrent protection activation

Abnormal fan controller sensor

Compressor protection alarm (cannot be reset from the
remote controller)

Unit number or address number of the outdoor unit
incorrectly set

Connection number of the indoor unit incorrectly set

Incorrect indoor unit connection
Connection number of the indoor unit incorrectly set

Incorrect indoor unit connection

SMGBO0065 rev. 1 - 12/2010
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Possible cause

Incorrect wiring, disconnected wiring, broken cable, short
circuit.

Combination capacity incorrectly set. Excessive or insufficient
total indoor unit capacity.

Indoor unit no. duplicated in same reference group.

Protection detection device fault (incorrect wiring of outdoor
PCB).

Overcurrent, blown fuse, current sensor fault, instant power
failure, voltage drop, abnormal power supply.

Outdoor unit capacity >54 HP.

Voltage or combination of secondary and main units incorrectly
set.

Incorrect wiring, disconnected wiring, broken cable, PCB fault.

Defective compression (compressor or inverter fault, loose
power supply connection).

Overload during cooling, high temperature with heating, locked
expansion valve (loose connector).

Overload (clogging, short pitch), pipe clogging, excess
refrigerant, mixture of inert gas.

Insufficient refrigerant, refrigerant pipes, clogging, expansion
valve locked in open position (loose connector).

Overload, compressor fault.
Current sensor fault.

Controller IC error signal detection (overcurrent, low-voltage
and short-circuit protection).

Abnormal inverter fin thermistor, heat exchanger clogging, fan
motor fault.

Inverter PCB fault.

Controller IC error signal detection (overcurrent, low-voltage
and short-circuit protection), instant overcurrent.

Fin thermistor fault, heat exchanger clogging, fan motor fault.
Fan motor fault.

Current sensor fault (instant overcurrent, increased fin
temperature, low voltage, earthing fault, step-out).

This alarm code is displayed when the following alarms are
triggered three times within six hours: 02, 07, 08, 39, 43 to 45,
47.

A number greater than 64 has been set for the refrigerant cycle
or address.

There are more than 17 units not corresponding to H-LINK I
connected to one system.

There are 2 or more CH units connected between the outdoor
and indoor units.

There are 9 or more indoor units connected to the CH unit

Indoor units from different refrigerant cycles have been
connected to the CH unit.
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1
I

Alarm code

: Activation of the Indoor unit protection device.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit

no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the contact between # 1 and # 2 of CN14 is not closed more than 120 seconds during

the cooling, fan or heating operation.

Is DC12V applied between #2 and GND
of CN14?

(CN14 is not mounted in RPK type.)

@ Yes

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

Activation of Safety Device
(such as Float Switch FS) or
Incorrect Wiring

Example of RCD, RPI and RPC Types

Faulty PCB
Q GND
THAA THM2 THU3 THI4 THMS  CN1925
ON O ONt4 N
Phenomenon > Cause — Check Item — Action
(Turn OFF Main Switch)
High Drain | | Clogging of Check drain pan Remove clogged
Level Drainage ’ foreign particles.
| | Fault Ch(_eck cont_inuity when Replace float switch
Activation of drain level is low. if faulty.
Float Switch
Faulty | | Faulty Measure resistance Repair looseness and
Float Switch Contacting by tester. replace connector.
| Faulty . —| Check connections. |—» Repair connection.
Connection
Faulty Indoor Unit PCB — Check PC.B by — Replace it if faulty.
self-checking.

<Outdoor Unit PCB1 Display Indication>

0 o
A
L Alarm Code

Indoor Unit No. for Failure
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B

Alarm code : ' ’- Activation of the outdoor unit protection device.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when one of the safety devices is activated during the compressor running.

Does CMC1 ON PCB1: Control PCB in Outdoor Unit
when starting?
Yes [ ] No
Is the voltage between PCN2 #1 No (No Voltage)
and faston terminal "%" on —l Faulty PCB1
PCB1 220V or 240V during LED ON?
No (No Looseness)
Yes Check Wiring Connection
Except for PCB1
Is.the protgctive device No Yes .
No continuity between #1 ) [ 15 PEN2 0 PENTE N = | R b a6 on
and #3 of PCN2, PCN16 ) PCB1 correctly.
on PCB1.
Yes
‘\/V

Does CMC1 turn

ON for more than Faulty PCB1

3 seconds?

Yes@ <
| NormalPCB1 |

U

Check activation of the following safety devices. Remove the cause after checking.
High Pressure Switch (PSH): 4.15MPa

Check the following elements:

Connector for CMC1 Faston terminal * Connector for the protection device
PCN3 400V 50Hz N1 PCN2 or PCN16
High pressure switch (connector no.)
Model
PSH1 (PCN2) PSH2 (PCN16)
RAS-(8-12)FSXN O -
RAS-(14-18)FSXN O 0}
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. Action
Phenomenon > Cause Check Item —> (Turn OFF Main Switch)
Clogging of Heat .
B Excgh%nger? > Remove clogging.
B gi??iﬁlé:or dust on Remove dust.
Insufficient Air Flow to i
:-lgt?ttdgé(r:rl]-?ena?teéxchanger Ch_eck for any obstacles
> : h ; | at inlet or outlet of —| Remove obstacles.
during Cooling Operation heat exchanger.
or Indoor Heat Exchanger ger.
during Heating Operation) ]
Check the service :
B space. —>| Secure service space.
Check for speed.
—| [ Outdoor Fan: Cooling | —> ??gﬂce fan motor
Indoor Fan: Heating Y-
. Disconnected of Repair looseness or
Connector reconnect connector.
| Expansion Valve Trouble
o Fully closed and locked. Replace expansion
Activation of | (See the item 1.3.3 (7)) valve.
High Pressure
Switch due to
Excessively
: : Reduce heat load or
High Discharge —| Calculate heat load. [—= . :
Pressure use a bigger unit.
Check for hot air near . .
B i : —| Make good circulation.
Excessively High Temp. the ceiling (at Heating).
| Airto Indoor Unit H
Heat Exchanger | | Check for short Remove
circuited air (at Heating). short-circuited air.
- E:;cls(gg:cc;ther —| Remove heat source.
Measure discharge
H E?:sltsyure | Pressure. —> Replace it if faulty.
Switch Check continuity after :
decreasing of pressure.
Faulty High
—| Pressure | | Insufficient Measure resistance Repair looseness.
Switch Contacting by tester. Replace connector.
Incorrect : . .
Connection | Check connections. —| Repair connections.
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. Action
Phenomenon > Cause Check Item —> (Turn OFF Main Switch)
B Check for clogging. [—> Remove clogging.
Check connecting
™ wiring and connectors. Replace connector.
Faulty or Malfunction of Check operating sound .
s Expansion Valve ™| from coil. Replace coil
Check discharge gas .
™| thermistor. | Replace thermistor.
Check attaching
> state of discharge | Reattach thermistor.
gas thermistor.
Activation of
High Pressure . : .
Switch due to > Faulty Solenoid Valve Check for clogging. |—| Replace solenoid valve.
Excessively
High Discharge -
P Check cycle operating .
ressure | Overcharged Refrigerant temp. and expansion |—> g:r?;%ﬁ refrigerant
valve opening. Y.
| o Mixture of Non-Condensable Check ambient temp. | . Recharge refrigerant
Gas in Refrigerant Cycle and pressure. after vacuum pumping.
| Clogging of Discharge Piping Check for clogging. > Remove clogging.
Liquid Line Stop Valve or
| Gas Line Stop Valve are Check stop valves. |—| Fully open stop valve.
not in Operation
—| Clogging of Check Valve Check for clogging. || Replace check valve.
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1

Alarm code , ' ' Abnormal transmission between the indoor and outdoor units, heat pump system (2 pipes).

-

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when an anomaly is maintained for 3 minutes after the normal transmission between indoor
and outdoor units, and also if the anomaly is maintained for 30 seconds after the microcomputer is automatically reset.

The alarm is indicated when the abnormal transmission is maintained for 30 seconds from the start up of the outdoor
unit.

* Investigate the cause of the excessive current consumption and take the necessary measures when fuses are blown
or the circuit breakers for the outdoor unit are activated.
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PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

Is DSW10-1P

(Terminating Resistance) —I

on PCB1 ON?

Q Yes
Is LED1 (red)
on PCB1 ON’?

Q Yes

Remove terminals of
#1 and #2 on TB2. *1)

Is the fuse for
Q PCB1 melted?
Is LED3 (yellow) ves No
S yellow
.No
Is LED3 (yellow) No >

onPCE fashing ) I

more than once in
10 seconds?

Q Yes

Connect terminals of
#1 and #2 on TB2.

Set it correctly.

Is the voltage No

etween faston terminal _

"R1" and "*" of PCB1
220V or 240V?

@ Yes

Check the fuses of
outdoor unit power
supply.

>—

Yes

—>

Replace fuse.

Faulty PCB1

No

 — |

Is PCB settlng
Non-pole operating.

Q Yes

Is LED3 (yellow)
on PCB ON?

2

Is LED3 (yellow) on No
PCB flashing more than —

Set it correctly. |

Faulty PCB. |

Is LED3 (yellow) \ YeS
>:> ONevenif#tand#2 T >

on TB2 is removed?

No | | Crook other indoor units |

Check wiring between
outdoor unit and indoor
units or fuse (EF1) for
PCB.

once in 10 seconds.

Q Yes

Does refrigerant system
setting between

DSW1, RSW1 on PCB1
and DSW5, RSW2 on
PCB correspond?

Q Yes

Does Alarm occur with
all indoor units?

Q Yes

| FautypcBi. |

No—|

Set it correctly.

Faulty PCB.

>No |

*1): In case that terminating resistance (DSW10-1P) is OFF when H-Link Connection is performed.
Set the terminating resistance to ON when #1 and #2 on TB2 is removed.
Set the terminating resistance to OFF when #1 and #2 on TB2 is reconnected.

* *Check Item

Power Supply Faston Terminal
400V / 50Hz N1
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Phenomenon

Cause

Check Item

Action

(Turn OFF Main Switch)

Measure voltage by

Power Failure or No Power Supply tester. — Supply power.
—»| Short Circuit between Wires Ch_eck for_' breakage Remove short circuit
of insulation. and replace fuse.
Melted Fuse for | o tSh(OBrt Cirguited Wire . Meg?ure insulation | Remo(\’/e szort clircui’:c to
Power Source o Groun resistance. ground and replace fuse.
or Activation of |
Outdoor Unit Measure resistance
Breaker > Faulty Comp. Motor between wires and — Ezzlace comp. and
insulation resistance. )
. Measure resistance .
Faulty Outdoor Unit ; Replace outdoor unit
] Fan Motor _betwegn wires and fan motor and fuse.
insulation resistance.
—»| Short Circuit between Wires Check for breakage Remove short circuit
of insulation. and replace fuse.
. Short Circuit of Control Measure insulation Remove short circuit
Circuit (to Ground) resistance. and replace fuse.
Melted Fuse for
Control Circuit Faulty Solenoid Coil for . )
or Activation of »| Magnetic Switch for Comp. [—> Meas_,ure resistance | Replace magnetic
. of coil. switch and fuse.
Outdoor Unit Motor
Breaker N -
. . easure resistance
Failure of Outdoor Unit . Replace the fan motor
e Fan Motor between wires and | and fuse.
insulation resistance.
Failure of Fan Module
— for Outdoor Fan | Replace the fan module.
PCB1 Power Circuit Failure Measure PCB1 Replace PCB1.
output voltage. *1)
: Between Outdoor Unit -
Wires Insuficient and Indoor Unit wireg, commuty of Replacing wires,
Contacting or Check for looseness |—= repairing, tightening
Incorrect ? Power Source Wiring of connection screws. Svcnfﬁ]gs and correct
Connection for Outdoor Unit | Check terminal Nos.
Disconnected Wires to PCB Check connections. [—| Correctly connect wires.
Faulty PCB
(Outdoor Unit,
Indoor Unit)
Faulty PCB > Replace it if faulty.
. . Check continuity Replacing Wires,
Disconnected Wire o
Insufficient Contacting and Ioos_eness of Repamr_]g and
connection screws. Tightening Screws
Incorrect Wiring
Incorrect Wiring —>| Check terminal Nos. [—| Correctly connect wires.

Incorrect Setting of Indoor Unit Number

Check for unit number
setting of RSW on
Indoor PCB

e

Set unit number
correctly by RSW on
Indoor PCB.

*1)

12VDC between VCC12 and GND2, 5VDC between VCC05 and GND1.
12VDC between VCC12 and GND1, 15VDC between VCC15 and GND1.
24\V/DC between VCC24 and GND1, 12VDC between VCC12T and GND1.

176

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting

Alarm code

-

P

pipes).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

HITACHI

Inspire the Next

'- j Abnormal transmission between the indoor and outdoor units, heat recovery system (3

* This alarm is indicated when an anomaly is maintained for 3 minutes after the normal transmission between indoor,
CH units and outdoor units, and also if the anomaly is maintained for 30 seconds after the microcomputer is automatically

reset.

The alarm is indicated when the abnormal transmission is maintained for 30 seconds from the start up of the outdoor

unit.

* Investigate the cause of the excessive current consumption and take the necessary measures when fuses are blown
or the circuit breakers for the outdoor unit are activated.

Is DSW10-1P

on PCB1 ON?

Q Yes

Is LED1 (red) on
PCB1 ON'P

Q Yes

Remove terminals of
#1 and #2 on TB2. *1)

0
(

<Terminating Resistance>—|

Is LEDS3 (yellow)
on PCB1 ON?

.No

Is LED3 (yellow)
on PCB1 flashing
more than once in

10 seconds?

Q Yes

Connect terminals of
#1 and #2 on TB2.

Y

) m—

)

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB
PCB(1): CH Unit PCB

No

Set it correctly.

Is the voltage No

between faston terminal _

"R1" and "%" of PCB1

Check the fuses of
outdoor unit power

220V or 240V? supply.

@ Yes

Yes

Is the fuse for

PCB1 melted? Replace fuse.

( ) —

Yes No
]
o > Faulty PCB1

Is voltage between No
Is LEDA (red) on _ L1 and "N of _ it wiri
< PCB(1) ON? > PCN1 on PCB(1) | Check CH unit wiring.
Yes 220V or 240V?

<

Is LEDS3 (green) on
PCB(1) ON?

&

Is LED2 (yellow)
on PCB(1) flashing
more than once in

10 seconds?

Q Yes

To Next Page

177

Q Yes

Yes
Is the fuse for

PCB(1) melted? >|:>|
No
e |

[ Check other CH units. |

Replace fuse. |

<

Faulty PCB(1) |

Yes
I

No

)

Check wiring between
outdoor unit and indoor
units.
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No
P e . ) ) | St it coroctly. |
Non-pole operating.
QYes
Is LED3 (yellow)
Is LEDS3 (yellow)
on PCB ON? >|:><ON even if #1 and #2 :>| Faulty PCB. |

on TB2 is removed?

‘ No | | Check other indoor units |

Is LED3 (yellow) on No Check wiring between
PCB flashing more than [ | C- uit and indoor units
once in 10 seconds? or fuse (EF1) for PCB.

QYes
oes refrigeration system\ No
setting between DSW1 —
on PCB1 and DSW5 | Setoorectly

on PCB correspond?

QYes
D Al h No
oes Alarm occur witl
all indoor units? >—| Faulty PCB.
QYes

| Faulty PcB(1) |

HITACHI

Inspire the Next

Indoor
Unit

*1) In the case that terminating resistance (DSW10, contact 1) is in the OFF when the H-LINK connection is performed.

Set terminating resistance to ON when #1 and #2 on TB2 is removed.
Set terminating resistance toOFF when #1 and #2 on TB2 is reconnected.
* Check item

Power supply Faston terminal

400V 50Hz N1
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HITACHI

Inspire the Next

_ Action
Phenomenon > Cause — Check Item — (Turn OFF Main Switch)
Power Failure or No Power Supply — Measurs voltage > Supply power.
by tester.
o Short Circuit between Ch_eck for breakage Remove short circuit
Wires of insulation. and replace fuse.
Melted Fuse for | .| Short Circuited Wire | || Measureinsulation |  _ |Remove short circuit to
Power Source to Ground resistance. ground and replace fuse.
or Activation of
Breaker Measure resistance
(Outdoor Unit | Faulty Comp. Motor |—| between wires and —=| Replace comp. and fuse.
and CH Unit) insulation resistance.
. Measure resistance :
| Cauhudoor Ut || potweenwies o (—|  ReRiace outdoar unt
insulation resistance. ’
| Short Circuit between Check for breakage »| Remove short circuit
Wires of insulation. and replace fuse.
Melted Fuse for | o Short Circuit of Control Measure insulation - Remove short circuit
Control Circuit Circuit (to Ground) resistance. and replace fuse.
or Activation ||
of Breaker Faulty Solenoid Coil : : .
(Outdoor Unit | for Magnetic Switch |— mecisirre resistance - aRnech)If?Jcsi magnetic switch
and CH Unit) for Comp. Motor ’ )
. . Measure resistance Replace the AC chopper
Eglrl]u,\r/leottjgrOutdoor Unit} between wires and »| for outdoor fan, fan
insulation resistance. motor ad fuse.
N . Measure PCB1
PCB1 Power Circuit Failure — output voltage *1) — Replace PCB1.
Disconnected Between Outdoor Unit »| Check continuity of . .
Wires Insufficient | and Indoor Unit T | wires. Replaplngtyvlhrtes,.
Contacting or — Check for looseness »| reparring, tightening
: screws and correct
Incorrect i of connection screws. .
] Power Source Wiring o ) wiring.
Connection ™ for Outdoor Unit Check terminal Nos.
—»| Disconnected Wires | Check connections. |——| Correctly connect wires.
Faulty PCB to PCB
(Outdoor Unit, |}—
Indoor Unit) o
—> Faulty PCB > Replace it if faulty.

Incorrect Wiring

Disconnected Wire

Check continuity and

Replacing Wires,

L . —| looseness of connection F— Repairing and
Insufficient Contacting SCrews. Tightening Screws
»| Check terminal Nos. |— Correctly Connect

Incorrect Wiring

Wires

Incorrect Setting of Indoor Unit Number

>

Check for unit number

setting of RSW on
Indoor PCB

Set unit number
correctly by RSW on
Indoor PCB.

*1): 12VDC between VCC12 and GND2, 5VDC between VCC05 and GND1,
12VDC between VCC12 and GND1, 15VDC between VCC15 and GND1,
24VDC between VCC24 and GND1, 12VDC between VCC12T and GND1
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HITACHI

Inspire the Next

K1

Alarm code , ' -' Abnormal transmission between the inverter PCB and the outdoor unit PCB.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when an anomaly is maintained for 30 seconds after the normal transmission between PCB1
and PCB2 of the outdoor unit, and also if the anomaly is maintained for 30 seconds after the microcomputer is
automatically reset. The alarm is indicated when abnormal transmission is maintained for 30 seconds after the outdoor
unit is turned on.

No PCB1: Control PCB in Outdoor Unit

- Disconnect CN14 PCB2: Inverter PCB
of PCB1.

U

Is LED2 (green) on
PCB1 flashing?

@ Yes

Components
Power Fuse,
Resistance

transistor, diode module.

" Yes
Check the wiring
Is LED2 (green) on E>| *
between PCB1 and : Check PCB2.*1) |
?
PCB2. PCB1 flashing?
' No
| Check PCB2. | | Faulty PCB1. | <Outdoor Unit PCB1 Display Indication>
7| )(| Abnormal Transmitting
L) 1] of Inverter
_ - Action
Phenomenon > Cause — Check Item ™| (Turn OFF Main Switch)
Disconnected Between PCB1 and »| Check continuity of : :
Wires, Insufficient | [ | PCB2 wires. rReeF;iari?':ngt?Nlr:‘te:r'\in
Contacting or — Check for looseness > sc?ews g’ndgincorre%t
Incorrect L, | Power Source Wiring _ | of connection screws. wirin
Connection for Outdoor Unit " | Check connection No. 9.
Disconnected Wires . Repair wiring
Faulty PCB ™ tPCB —| Check connections. |—» connections.
(PCB1 and PCB2)[ |
L Faulty PCB »| Replace PCB if faulty.
Check conductivity Replace power fuse,
Faulty Electrical Melted Power Fuse |—| of power fuse, power —| power transistor, and

diode module.

Disconnected
Incoming Current Limit
Resistance

Check resistance of
incoming current limit
resistance.

Replace incoming
current limit resistance.

Incorrect Wiring

Disconnected Wires
Insufficient Contacting

Check continuity.
Check for looseness
of connection screws.

Replacing Wires,
Repairing and
Tightening Screws

Incorrect Wiring

Check connection Nos.

Correctly Connect
Wires

*1): When the unit is applied the excessive surge current due to lightning or other causes, alarm code "04" or Inverter
stoppage code (IT) "11" is indicated and the unit cannot be operated. In this case, check to ensure the surge absorver
(SA) in the noise filter (NF1, NF2). The surge absorver may be damaged if the inner surface of the SA is black. If so, replace
surge absorver.

If the inside of the surge absorver is normal, turn OFF the power supply and wait for LED201 (red) of PCB2 OFF
(approximately 5 minutes) and turn ON power supply again.
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Position of surge absorver.

O @OKavA zsovacion O SP226t o
LFB-14930-30A

i\ [
5]

|
— = &
=10 o C It () E@— o

SA

SA: Surge absorver.
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Alarm code

It
U |

HITACHI

Inspire the Next

Abnormal transmission between the fan controller and the outdoor unit PCB.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit

no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when an anomaly is maintained for 30 seconds after the normal transmission between PCB1
of the outdoor unit and the fan controller, and also if the anomaly is maintained for 30 seconds after the microcomputer
is automatically reset. The alarm is indicated when abnormal transmission is maintained for 30 seconds after the outdoor

unit is turned on.

Is LED2 (green) on
PCB1 flashing?

@ Yes

Check the wiring
between PCB1, PCB2
and Fan Controller.

U

No

g

of PCB1.

Disconnect CN14

U

Is LED2 (green) on
PCB1 flashing?

.No

Yes

PCB1: Control PCB in Outdoor Unit

PCB2: Inverter PCB

>

Check
Fan Controller. *1)

<Outdoor Unit PCB1 Display Indication>

| Check Fan Controller. | | FautypcBl. |
7| 1(| Abnormal Transmitting
L(|1.] of Fan Controller
Action
Phenomenon > Cause —» Check Item —» (Turn OFF Main Switch)
Disconnected Between PCB1, PCB2 »| Check continuity of . .
Wires, Insufficient ™| and Fan Controller | wires. rRePIi‘%ngtw"z?Sr’].n
Contacting or — Check for looseness > s?;’:r):\llvls gn ('jgm (?orlr e%t
Incorrect L, | Power Source Wiring _ | of connection screws. wirin
Connection for Outdoor Unit " | Check connection No. 9-
Disconnected Wires . Repair wiring
™| tPCB ——=| Check connections.  |—— connections.
F;ggﬁ Zﬁ?PCBZ - Faulty PCB »| Replace PCB if faulty.
[Fan Controller }
Melted Fuse Check conductivity Replace
- (Fan Controller) of fuse. fan controller. *1)
Check conductivity Replace power fuse,
Faulty Electrical Melted Power Fuse |—|of power fUS@ power —| power transistor, and
Components transistor, diode module. diode module.
Power Fuse J - -
: ’ Disconnected Check resistance of . .
[Resmtancg Incoming Current Limit »| incoming current limit |— Replace incoming
Resistance resistance current limit resistance.
Check continuity. Replacing Wires,

Incorrect Wiring

Disconnected Wires

L - F—| Check forlooseness [—» Repairing and
Insufficient Contacting of connaction SCrews. Tightening Screws
Incorrect Wiring »| Check connection Nos. —|  COrrectly Connect

Wires

*1): The fan controller may be damaged if the fan controller fuse is blown. If so, replace the fan controller.
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Alarm code

HITACHI

Inspire the Next

Abnormal power source phase.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the main power source phase is reversely connected or one phase is not connected.

PCB1: Control PCB in Outdoor Unit

Single Phase

Correctly connect each phase

>

Yes
(Is there any phase not connected?)>[

'No

PCB1 is normal

of power source.

Correctly connect each phase

Yes
< Reverse Phase Connection? >[

PCB1 is normal

>

of power source.

Is there any excessively voltage

>

Abnormality with Power Source.

> Yes
I

PCB1 is normal

'No
<

decrease at power source?

No
Faulty PCB1.
Voltage for unit to
be suspended. Running Voltage:
—_—— gy
> Check Item
Starting Volt':ag"e: Power Supply A B
Less than "A"V 400V / 50Hz 323 342 to 456
Phenomenon > Cause | Check Item | Action
(Turn OFF Main Switch)
Check it according Replacing Wires, Repair,
Activation of Reverse or Single Phase  |—= —

Reverse Phase

to electrical wiring Tightening Screws or

in item 4.3.4. Correct Wiring

Sensor in

Outdoor Unit Faulty Outdoor Unit PCB1

Replace PCB1 if

183
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- =

Alarm code ’ ' ’-' Abnormal Inverter voltage.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the voltage between terminal "P" and "N" of the transistor module (IPM) is insufficient
and occurs three times within a thirty minute period. If it occurs less than two times, a retry is carried out.

Direct Current
Measuring Position

Measuring Range: DC1000V
<Outdoor Unit PCB1 Display Indication> PCB1: Control PCB in Outdoor Unit

m PCB2: Inverter PCB

Abnormal of Inverter

Restart operation.

No
Is the power supply voltage 400V +10% — Check wiring and
/\ /\ wire sizes.
No

QYes

Is the power supply voltage more than 323V?

QYes

Does the voltage
fall during operation
by operation of

other apparatus?

Yes

No Frequency can Faulty CMC.
increase higher Replace it.
D LED201 PCB2\ Y than B0H=. Abnormal
oes on es ;
; How is Compressor stops
ON after compressor's |:> compressor |:> immediately. |:>| Check CMC for Compressor.
electromagnetic switches operation? (lower than 30Hz)
(CMC) turn ON? Q Normal
Compressor stops
No when frequency Faulty PCB2.
increase. (Approx. Replace it.
Is connection correctly\ No 31Hz to 60Hz)

between PCB2,
capacitors A*,
DCL and CMC?

| Connect correctly.

Yes . . (Loose Wiring,
* Be careful especially because of high voltage. Change of

Is the DC volt Yes Color)
osvereB* c l;/o age :> Check capacitors A*. _| Replace capacitors. |
Fault Capacitors have high voltage.

No Normal Be careful especially. *1)
Check ftom A* B* > Faulty trqnsistor module.
Power Supply Capacitor | Voltage (DC) Replace it.

400V / 50Hz CB1, CB2 460

Check the wiring, the transistor
module and capacitors A*. *2)
In case the wiring is correct,
replace the transistor module.

*1): If the capacitor has high voltage, carry out the high voltage discharge in accordance with procedures described in
chapter Checking procedures for other main parts, see on page 267.

*2): The transistor module checking procedure is indicated in chapter Checking procedures for other main parts, see on
page 267.
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Alarm code ’ "-' Abnormal fan controller voltage.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when voltage between terminal "R" and "S" of fan controller is insufficient and its occurence is
three times in 30 minutes. In the case that the occurrence is maller than 2 times, retry is performed.

- PCB1: Control PCB in Outdoor Unit
Restart operatlon.

No
Is the power supply -
voltage 220V/+10% or Check wiring and
240V+10%7? /\ /\ .
J LYes
No
Is the power supply
voltage more than
187V?
QYes
Does the voltage Yes
fall during operation |
by operation of
other apparatus?
' No Fan revolution I:
I_lj> can increase.
Yes ;
How is
Does LED201 on Fan stops Faulty fan controller.
< fan controller ON? >|:> Lapnegggonr,, :> immediately. Replace it.
No Fan stops when
fan revolution is
increasing.
Is connection correctly
<at fan controller? > Connect correctly.
|_| Yes

<Outdoor Unit PCB1 Display Indication>

I:I:I Abnormal of Fan Controller

If fan controller has high voltage, perform the high voltage discharge work according to Checking procedures for other
main parts, see on page 267.

Check the wiring connection according to the checking procedure of fan controller indicated in the Checking procedures
for other main parts, see on page 267.

185

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting

HITACHI

Inspire the Next

11
|

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

Alarm code Decrease in discharge gas superheat.

* In the case that the discharge gas superheat is less than 10 degrees on the upper part of the compressor is maintained
for 30 minutes, a retry operation is carried out. However, when the alarm occurs twice in two hours, the alarm code is
indicated.

PCB1: Control PCB in Outdoor Unit

Position of Thermistor
THMS8 (Td1)

Is the thermistor on
top of compressor
normal? *1)

Q Yes

Is the thermistor

THM9 (Td2)

No
>. | Faulty Thermistor |

installed correctly
on the compressor?

(
Q Yes

Is it at cooling or

<1eating mode when th

alarm has occurred?

%
Q Cooling

Cooling Operation

v

.l Install it correctly. |

Heating

:>| Heating Operation |

for Inverter Drive for Constant Speed Drive

RAS-8FSXN to RAS-12FSXN —>

RAS-14FSXN to RAS-18FSXN

Check the high-pressure
and compressor discharge

Check the high-pressure

gas temperature and

by outdoor unit PCB1.

calculate superheat value

and compressor discharge
gas temperature and
calculate superheat value

Is superheat value
under 10°C?

Y
<

by outdoor unit PCB1.

)

No

Yes |—|

N
Match the °

refrigerant piping
and electric wiring.

No

Plug the
connector properly.

“1);

-

L _

Refer to "Characteristics of Thermistor" of "Alarm Code 23".
*2): PCB1 Connector No. is shown in the below.

Is superheat value
Yes |—|

U

under 10°C?
Are the refrigerant
piping and electric
wiring matching?

(

> <exchangers expansion

No

»

Is the opening of the
outdoor unit heat

valve under 8%?

QYes

Is the connector on
indoor unit PCB for

Yes

expansion valve

connected properly" >

Are the connectors
(*2) of PCB1 of the

l

[ MVl [ MVB
[ CN10 | CN12 |
186

outdoor unit heat No

exchanger's electric
expansion valve
connected properly?
QYes
No
Is refrigerant .

correctly charged?

Yes No

¢

Is gas Ieakmg’? >’

QYes

Repair leaks of gas.
Correctly charge
refrigerant.

SMGBO0065 rev. 1 - 12/2010

Remove sudden
fluctuation of load
like short path by
discharge air from
the outdoor unit, or
the cause of frequent
thermo-ON/OFF.

Plug the connectors
(*2) of PCB1
properly.

Charge correct
refrigerant volume.
Refer to TC.

Check the
expansion valve.
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_ Action
Phenomenon > Cause — Check Item — (Turn OFF Main Switch)
Ref. Cycle is Different from Check ref. cycle and L
™| the Electrical System the electrical system. Repair wiring.
. Correctly charge
| Overcharged Refrigerant |—> Check pressures. —> refrigerant.
|  Faulty Expansion Valve L—»| Check expansion valve. |—» :??;J‘Iat;e expansion valve
| | Replace PCB and .
Decrease of Fault — check operation. —>| Replace PCB if faulty.
Discharge Gas |H
Superheat | Faulty PCB | |Disconnected
[ Wires for . Repair wiring
Expansion Check connections. connections.
Valve Control
| | Check resistance Replace thermistor
Fault — of thermistor. | i faulty.
Faulty
Discharge || Incorrect : Correctly mount
™| Gas Mounting Check mounting state. thermistor.
Thermistor
Remove looseness,
Iggr?rr]f;ti on Check connections. —*| replace connector or
repair connections.
187
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|

[y

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

Alarm code Increase in discharge gas temperature at the upper part of the compressor.

*This alarm is displayed when the following conditions occurs three times in one hour:

(1) The temperature of the thermistor on the upper part of the compressor is maintained higher than 132 °C for 10
minutes or,

(2) the temperature of the thermistor on the upper part of the compressor is maintained higher than 140 °C for 5 seconds.

PCB1: Control PCB in Outdoor Unit

Is the thermistor on
top of compressor
normal? *1)

Q Yes

< Is the thermistor

installed correctly
on the compressor?

Q Yes

Is it at cooling or

<19ating mode when the>
alarm has occurred?

Cooling

Cooling Operation

Position of Thermistor

No
>-| Faulty Thermistor I

No
-I Install it correctly. I

Heating

:>| Heating Operation I

THMS (Td1)

for Inverter Drive

RAS-8FSXN to RAS-12FSXN —>

RAS-14FSXN to RAS-18FSXN

THM9 (Td2)

for Constant Speed Drive

Check the outdoor unit
PCB1 if the compressor
discharge gas
temperature is over
132°C.

No

Check the outdoor unit
PCB1 if the compressor
discharge gas
temperature is over
132°C.

No

Yes |_\

Yes |_\

Remove sudden
fluctuation of indoor
load (short path, etc.)
or short path of air
between outdoor units.

188

2

A4

Is the opening of all the
operating indoor units
expansion valve 100%7?,

Yes

Y

Is the opening of

the outdoor unit

expansion valve
100%?

GYes

Are the connectors
(*2) of PCB1 of the
outdoor unit heat
exchanger's
expansion valve
connected properly?

|—| Yes

No

Is the amount of
refrigerant correct?

Yes

No
< Is gas leaking? >’

QY&S

Repair leaks of gas.
Recharge refrigerant.

)

Charge correct
refrigerant volume.
Refer to TC.

Check the
expansion valve.

Remove sudden
fluctuation of load
like short path by
discharge air from
the outdoor unit, or
the cause of frequent
thermo-ON/OFF.

No

No Plug the connectors
. (*2) of PCB1
properly.

*1): Refer to "Characteristics of Thermistor"
of "Alarm Code 23".
*2): PCB1 Connector No. is shown
in the below table.
[ Mvi [ MVB ]
[ CN10 | CN12 |
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Action
(Turn OFF Main Switch)

\

Phenomenon Cause —» Check Item —

Ref. Cycle is Different from Check ref. cycle and

the Electrical System the electrical system. [ Repair wiring.

Correctly charge

| Undercharge of Refrigerant |—» Check pressures. — refrigerant.

L»|  Faulty Expansion Valve  |—| Check expansion valve. |—|R€Place expansion valve

if faulty.
Excessively High | | Replace PCB and .
Discharge Gas Fault —> check operation. —| Replace PCB if faulty.
Temperature | Faulty PCB
(at Top of ™ Disconnected
Compressor) | | Wires for . Repair wiring
Expansion Check connections. connections.
Valve
| | Check resistance Replace thermistor
Fault of thermistor. if faulty.
Faulty
: Incorrect
- glas;:harge —] Mounting of [—[ Check mounting state. — g}%’;ﬁ?sﬂtgrmoum
Thermistor Thermistor
Remove looseness,
\Ilr\1/<i:r(i)r|]'rect —| Check connections. —»| replace connectors or
9 repair connections.
189
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|

Alarm code , ' ’ ' Abnormal transmission between outdoor units.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

PCB1: Control PCB in Outdoor Unit
0O.U.: Outdoor Unit

Yes Connect operating line between

Is operating line between outdoor outdoor unit A and outdoor unit B
unit A and outdoor unit B connected )| > to 0.U.~O.U. transmission terminal.

to H-LINK transmission terminal? Also, reset the power supply.

'No

- Yes Connect operating line between
Is operating line between outdoor outdoor unit A and outdoor unit C
unit A and outdoor unit C connected [ > to O.U.~O.U. transmission terminal
to H-LINK transmission terminal? Also. reset the power supply. )
¥

Is operating line between outdoor Yes Correctly connect wiring between
unit and outdoor unit connected | > outdoor unit and outdoor unit and
INCORRECTLY? reset the power supply.

'No

Abnormality of PCB1 in
outdoor unit A

Outdoor Unit
[ | | | |
UnitA Unit B Unit C
(Main) (Sub) (Sub)

(Sub): Secondary unit(s).
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Inspire the Next

e

Alarm code :

’-' Incorrect outdoor unit adress setting.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

PCB1: Control PCB in Outdoor Unit
0O.U.: Outdoor Unit

Is DSW6 setting for Yes Set DSW6 correctly for
outdoor unit B and C correct? [ > outdoor unit B and C and
(DSW6: outdoor unit address settin reset the power supply.
&
Are 4 (four) or more Yes Correctly connect operating line
outdoor units connected to [ > between outdoor unit and outdoor
0.U.~0.U. transmission terminal? unit and reset the power supply.
¥
Is operating line between outdoor Yes Correctly connect wiring between
unit and outdoor unit connected [ > outdoor unit and outdoor unit and
INCORRECTLY? reset the power supply.

'No

Outdoor Unit
Abnormality of PCB1 in
outdoor unit A [ [ [
Unit A Unit B Unit C
(Main) (Sub) (Sub)

(Sub): Secondary unit(s).
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Inspire the Next

et

Alarm code ’ ' ’ Incorrect outdoor main unit setting.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

PCB1: Control PCB in Outdoor Unit
0O.U.: Outdoor Unit

Is DSW6 setting for No Set DSW6 correctly for
outdoor unit B and C correct? — outdoor unit B and C and

(DSW6: outdoor unit address setting), reset the power supply.

Q Yes

Are 4 (four) or more Yes
outdoor units connected to [
0.U.~0.U. transmission terminal?

'No

between outdoor unit and outdoor
unit and reset the power supply.

> Correctly connect operating line

Abnormality of PCB1 in Outdoor Unit

outdoor unit A [ | ] | |
Unit A UnitB Unit C
(Main) (Sub) (Sub)

(Sub): Secondary unit(s).
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Inspire the Next

Alarm code : : Abnormal operation of thermistor for indoor unit inlet air temperature (air inlet thermistor).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ) during
the cooling or heating operation. The system automatically restarts when the fault is eliminated.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

No
Is it connected to
THM1 (intake) of PCB? - Conneot it

Yes

Is resistance of THM1

No
between 0.24kQ - Faulty Thermistor

and840kQ?

@Yes

Faulty PCB \

Thermistor for
Air Inlet Temperature
(THM1)

|
\

In Case of 4-Way Cassette Type

Action
(Turn OFF Main Switch)

Phenomenon - Cause —> Check Item —

: Fault —»|  Checkresistance. = !??plice thermistor
Faulty Intake if faulty.

Air Thermistor Connect wiring

Incorrect Connection —> Check connection.  [—»
correctly.

Replace PCB and

Faulty PCB — check operation. —=| Replace PCB if faulty.
)
82
80
70
61
60
Thermistor 50 <Outdoor Unit PCB1 Display Indication>
Resistance N (Alarm Code 11~19)
(kQ) 40 =
I
30 27
16
~125
10 0 6153 % a5 L Alarm Code (11~19)
0 N e s Indoor Unit No.
15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 for Failure

Ambient Temperature (°C)
Thermistor Characteristics

@ NOTE

This data is applicable to the following thermistors:
Outdoor unit discharge air temperature.

Indoor unit intake air temperature.
Indoor unit liquid piping temperature.
Indoor unit gas piping temperature.
Outdoor air temperature.

Outdoor unit liquid piping temperature.

N o g ON -~

Outdoor unit gas piping temperature.
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Inspire the Next

’ -’ Abnormal operation of thermistor for indoor unit discharge air temperature (air outlet
Alarm code - .
' ’_ thermistor).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ) during
the cooling or heating operation. The system automatically restarts when the fault is eliminated.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

No

Is the thermistor connected . .
<to THM2 of PCB? > [ Conmectit. |
Q Yes

No
Is resistance of THM2 . -
Qetween 0.24kQ and 840k0> I Faulty Thermistor I

Yes Refer to "Alarm Code 11"
Q for thermistor resistance.

I Faulty PCB I Thermistor
for Air Outlet
Temperature °,

(THM2) \ |
\

I In Case of 4-Way Cassette Type

Action

Phenomenon > Cause — Check Item — (Turn OFF Main Switch)

Replace thermistor

Fault —> Check resistance. — if fault
Faulty Air Outlet T tautty.
Thermistor -
Incorrect Connection | Check wiringto PCB. —= Connect wiring
correctly.
Faulty PCB —> Replace PCBand | Replace PCB if faulty.

check operation.
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Alarm code

HITACHI

Inspire the Next

’ j Abnormal operation of thermistor for indoor unit heat exchanger liquid refrigerant pipe
' _' temperature (freeze protection thermistor).

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ) during
the cooling or heating operation. The system automatically restarts when the fault is eliminated.

No

Is the thermistor connected

>.| Connect it. |

<to THM3 of PCB?

Q Yes

No

<

Is resistance of THM3
between 0.24kQ and 840kQ?

Q Yes

| FautypcB |

>.| Faulty Thermistor |

Refer to "Alarm Code 11"
for thermistor resistance.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

Freeze Protection
Thermistor (THM3)

In Case of 4-Way Cassette Type

Phenomenon

Cause

Check Item

Action
(Turn OFF Main Switch)

Replace thermistor

Faulty Freeze Fault Check resistance. — i faulty.
Protection —
Thermistor Incorrect Connection Check wiring to PCB. |—» Connect wiring
correctly.
Faulty PCB Sﬁe";icfngﬁoan”d L | Replace PCB if faulty.
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Inspire the Next

NET Gl ’ '_’ Abnormal operation of thermistor for indoor unit heat exchanger gas refrigerant pipe
' ' temperature (gas pipe thermistor).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ) during
the cooling or heating operation. The system automatically restarts when the fault is eliminated.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

No
Is it connected to - -
< THMS5 of PCB? > | Connect it.

@ Yes

< Is resistance of THM5 \ NO

between 0.24kQ and -l Faulty Thermistor
840kQ?

Refer to "Alarm Code 11" Thermistor for

Yes for thermistor resistance. Heat Exchanger
Gas Pipe
| Faulty PCB | In Case of 4-Way Cassette Type
Phenomenon > Cause | Check Item | Action
(Turn OFF Main Switch)
: Fault L »| Checkresistance. |—=| Replace thermistor
Faulty Gas Pipe if faulty.
Thermistor —
Incorrect Connection —| Check wiring to PCB. —» Connect wiring
correctly.
Faulty PCB || ReplacePCBand | _| popiace PCB if faulty.
check operation.
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Alarm code

()11
“ 1

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

HITACHI

Inspire the Next

Activation of the protection device for the indoor unit fan motor (RCI models).

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the following conditions occur three times in 30 minutes:

* The indoor unit fan motor rotates less than 70 rpm for five seconds while it is operating.

Does the
indoor fan run?

Check the connectors:
PCB1:

CN1, CN19, PCN1, PCN7
CN201, CN202, PCN201, PCN202, PCN203, N (Faston)

Insuffcient voltage for
PCB2 (DC 280V)

PCB2:
Yes
A 4
Is LED1 on Yes
PCB2 OFF? Faulty PCB2
No
A 4
Is DC power No
supply for PCB2 Faulty PCB2

correctly?

Is the voltage between Vcc 15

and GND1 of PCB2 15V #10%?

L4

Replace PCB2

Is LED4 on
PCB1 OFF?

Faulty PCB1 or
transformer

Insufficient voltage for PCB 1

Replace PCB2

L4

Replace PCB1 or

Is DC power
supply for PCB1
correctly?

Faulty PCB1 or
transformer

Is the voltage between Vcc05 and
GND of PCB1 5 +5%7?

transformer

Replace PCB1 or

Yes

Is fan motor

speed control
command to fan
motor correctly?

Yes

Faulty fan motor

Is the voltage between Vcc12 and
GND of PCB1 12V £+10%7?

Remove CN201 on PCB2.
Is the voltage between CN201 #3
and GND1 more than 1V?

transformer

Is pulse signal to
PCB2 correctly?

Is the voltage between GND
of PCB1 and PC1 2# of PCB2
several voltage?

Replace fan motor

L4

Faulty PCB1

¢ Yes

Replace PCB1
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Inspire the Next

Alarm code ( -' Activation of the protection device for the indoor unit fan motor (RPK models).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the following conditions occur three times in 30 minutes:

* The indoor unit fan motor rotates less than 70 rpm for five seconds while it is operating.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

. . . . . HA
Does the indoor | @ Set air flow volume “Hi” before starting this check. | 12V
fan run? °
[5VlDSW5
IC6

'No (*1): Turn OFF the power before checking the connectors. SE 13V

If not, PCB and the fan motor may be damaged. GRND  [GND

(280V.15VF)

Also, the LED4 must be turned OFF 1
Check the connector as before starting this check to avoid electric shock. CN550

shown on the right. (*1) PCB: CN550, CN500

CN500

; PCB (Indoor Unit PCB)

Yes

Insufficient voltage for
> FauyPCB_|rroreomprtes > ReplacePcB |

Is LED4 on
PCB OFF?

("2)

Is the voltage between 5V

Is DC power 4.75 10 5.25V?
supply for PCB Faulty PCB i?nﬁ]GNl?tof PbCBt T2V - Replace PCB
orrectly? (*2 s the voltage between

and GND of PCB 11.9 to 12.8V?
(Use a tester.)

(Note) Use the following check points (writen in Japanese) on the PCB.
(Refer to the figure below.)
:next to DSW5
: next to HA connector

- next to IC6 (do not use [280V15V%GND)

Yes

(*3)
No Is the voltage between CN550-#1 and
Is DC power CN550-#3 of PCB 280V£10%?
supply (280V) for PCB . Fauly PCB__ | [ Replace PCB
correctly? (*3 (Use a tester.)

Ye
Q es "

No Is the voltage between CN550-#3 and

- 14.8V to 15.8V7
B reuiyrce Jhios0-# of PCB »|  Replace PCB
(Use a tester.)

Is DC power
supply (15V) for PCB
correctly? (*4

Is fan motor No

d control
spee tg?g,{%g?or?ma” . Faulty PCB ‘{ Replace PCB
correctly? (*5)

(*5) Disconnect CN550 on PCB when performing.
If 2V (or over) are applied between CN550-#5 to CN550-#3 on PCB
Yes for 10 sec. (Approx.) after starting operation, the PCB is normal.
Q (Note) The voltage may not be conducted sequentially

after 10 sec. to perform the above operation “*”.
Faulty Fan Motor

| Replace Fan Motor |
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Inspire the Next

'j Activation of the protection device for the indoor unit fan motor (all models except RCI and

Alarm code : ' RPK).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the indoor unit fan motor internal thermostat temperature is higher than 130 °C, 135 °C,
140 °C and 145 °C.

130 °C: RCD, RPK and RPF(l).
135 °C: RPC and RPIM.

140 °C: RPL.

145 °C: RCl and RCIM.

PCB1: Control PCB in Outdoor Unit

U I

No

No Is continuity present
. at the internal thermostat . Is fan motor hot? .l Replace the motor.
of indoor fan motor?

Does the indoor
fan run?

Yes Yes
Yes
Is connection bad at | > Repair wiring and
the connector? connections.

No

No
5 the cof resistance ) I | co'zco the motor
of fan motor normal? P -

Yes

Check indoor temperature.
If it is unusual, take suitable
action to reduce it.

Action
- — —
Phenomenon Cause Check Item (Turn OFF Main Switch)
Faulty Indoor Unit Measure coil .
Fan Motor —| resistance and —»| Replace motor if faulty.
insulation resistance.

L Check continuity after .
A]f:lt'\iat'onl B Fault —| fan motor temperature = |—» Eg?:lgfﬁnf&? motor if
ot Interna decreases to room temp. Y-
Thermostat for
Indoor Unit " .

F:rs <l\)/|oLtJor rna;g!,tz al || Insufficient Measure resistance Correct looseness.
Thermostat Contacting by tester. Replace connectors.
Incorrect . . )
Connection Check connections. [—= Repair connections.
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1

Alarm code ,-

' Abnormal operation of the high pressure sensor of the outdoor unit.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

HITACHI

Inspire the Next

* This alarm is indicated when the pressure sensor voltage decreases lower than 0.1V or increases higher than 4.9V

during the operation.

Is the connection CN7
of the outdoor unit
PCB1 abnormal?

Yes

PCB1: Control PCB in Outdoor Unit

5

Is 12 VDC applied
across #1 and #3 of the
connector CN7 of the
outdoor unit PCB1?

No

I |

@ Yes

Is voltage under
0.1 VDC or over 4.9VDC
across #2 and #3 of the
connector CN7 of the
outdoor unit PCB1?

@ Yes

No

I |

Yes

Is the Check Joint
Clogged?

>| Connect correctly.

Faulty PCB1.

Faulty PCB1.

&

Abnormality of High
Pressure Sensor.

>| Replace check joint.

- Action
Phenomenon > Cause Check Item — (Turn OFF Main Switch)
Check output voltage Replace pressure
. Fault is correct. sensor if faulty.
Faulty High
Pressure Sensor Repair wiring and
Incorrect Connection Check connections. [—= connections.
Faulty PCB1 5§§(‘;C§D§gﬁ;na”d | Replace PCB1 if faulty.
Indicated ’
Malfunction of Pressure .
Pressure Value Check for clogging L
is Excessively — gﬁre]iﬁrfcj)[ijr?t to Faulty of check joint. —=| Replace check joint.
High or Low
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Inspire the Next

{ 1 Abnormal operation of the thermistor for outdoor air temperature (outdoor unit ambient
Alarm code - - .
thermistor).

gy

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.2 kQ) or cut (greater than 500 kQ) during
the operation.

PCB1: Control PCB in Outdoor Unit

No Outdoor Unit
Is it connected to ) Ambient Thermistor J—L
THM? (Ta) of PCB1? B[ cComectit | (THM7) | - |

; ”
Is resistance of THM7 \ NO
between 0.2kQ and -l Faulty Thermistor
500kQ?
Refer to "Alarm Code 11"
@\g for thermistor resistance.
| FaultyPcB1 |
oo [C—xd
- Action
Phenomenon > Cause —>- Check Item — (Turn OFF Main Switch)
Faulty Fault —» Check resistance. — !??pl?tce thermistor
Outdoor Unit { if faulty.
Ambient i
. - Repair wiring and
; —» —
Thermistor Incorrect Connection Check wiring to PCB1. connections.
Faulty PCB1 [ Sﬁ;;icfngﬁgna”d | Replace PCB1 if faulty.
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Inspire the Next

-’ Abnormal operation of thermistor for discharge gas temperature at the upper part of the

Alarm code ,- '
R compressor.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section or the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the thermistor is short-circuited (less than 0.9 kQ) or cut (greater than 5946 kQ) during
the operation.

PCB1: Control PCB in Outdoor Unit

Position of Thermistor

No
Is the setting of DSW2 - Set DSW2 on PCB1 THM8 (Td1)
on PCB1 right? correctly.

@Yes

THMO (Td2)

for Inverter Drive for Constant Speed Drive
Are discharge gas

thermistors (THMS, No RAS-8FSXN to RAS-12FSXN —~

THMO) connected to -l Connect them.
THMS8 (TD1) and
THM9 (TD2) on PCB1? RAS-14FSXN to RAS-18FSXN

@Yes
Characteristics of Thermistor

Is resistance of

discharge gas thermistors No
(THM8 and THM9) same -l Faulty Thermistor.
with characteristic in
right figure? 200 }
) R25=200k
Yes Resistance B=3920k
of Thermistor
(kQ) 100 723
| FautyPcB1 | \\
14.2
—8.32

0 25 50 100 120 150

Ambient Temperature (°C)

Action
(Turn OFF Main Switch)

Phenomenon > Cause —> Check Item —>

Replace thermistor

Fault —» Check resistance. — if fault
Faulty Discharge T Tautty.
Gas Thermistor —
Incorrect Connection —| Check wiring to PCB1. |—» Repair wiring and
connections.
Faulty PCB1 | | ReplacePCBland | | pojiace PCB1 if faulty.

check operation.

Check setting of Correctly set

Incorrect Setting of DSW2 on PCB1 —> DSW2 on PCB1. DSW2 on PCB1.
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Inspire the Next

-’ ' ’ Abnormal operation of the thermistor for the outdoor unit heat exchanger liquid pipe (Te/
Alarm code ,- - Tchg)

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

If an anomaly is detected in the thermistor, check the thermistors as follows:

* This alarm is indicated when the thermistor is short-circuited (less than 0.2 kQ) or cut (greater than 840 kQ) for eight
minutes during operation.

* These thermistors are installed as shown in the following figure.

Te Thermistor
" (THM10)

|_ Tchg Thermistor

If this thermistor is faulty, this alarm is indicated. (— (THM17)
O]
Are thermistors connected to No
THM10 (Te) or THM17 (Tchg) [ Connect it
on PCB1? < Details for Thermistor >
Yes
Te Thermistor (THM10)
Butyl Sheet  ~o / Tchg Thermistor (THM17)
Is resistance of the No m
thermistor between -l Faulty Thermistor _/_
2kQ KQ? Plastic Sheet ]
0 and 500 Refer to "Alarm Code 11" o [ ]
@ Yes for thermistor resistance.
| FautypcBi |
Butyl Sheet
Evaporation )
Te: Thermistor for Outdoor Liquid Pipe Liquid Pipe Thermistor Holder
Tchg: Thermistor for Super Cooling Main Line
PCB1: Control PCB in Outdoor Unit
Action
Phenomenon > Cause —> Check Item —> (Turn OFF Main Switch)
Faulty Fault —> Check resistance. — _I?efeplc?tce thermistor
Outdoor Unit if faulty.
Liquid Pipe —
Thermistor Incorrect Connection —| Check wiring to PCB1. |—» S:r?r?égm:zg and
Faulty PCB1 || ReplacePCBland | _| popace PCBY if faulty.
check operation.
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Inspire the Next

(Y

Alarm code ’- -' Abnormal operation of the thermistor for the outdoor unit heat exchanger gas pipe (Tg/Tbg).

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

If an anomaly is detected in the thermistor, check the thermistors as follows:

* This alarm is indicated when the thermistor is short-circuited (less than 0.2 kQ) or cut (greater than 840 kQ) for eight
minutes during operation.

* These thermistors are installed as shown in the following figure.

3 _ o
i% Tg Thermistor
i ey (THMI11)
B) T | _Tbg Thermistor
. o . o an I 1 (THM23)
If this thermistor is faulty, this alarm is indicated. ] ii
o O] [0
Are thermistors connected to No -
THM11 (Tg) or THM23 (Tog) PP Connect it
on PCB1? < Details for Thermistor >
Yes Tg Thermistor (THM11),
Butyl Sheet ~O Tbg Thermistor (THM23)
Is resistance of the No m
thermistor between -l Faulty Thermistor _/_
0.2kQ and 500kQ? Plastic Sheet ]
Refer to "Alarm Code 11"
Yes . ; G )
@ for thermistor resistance. T\
| FautyPcB1 |
Butyl Sheet
Tg: Thermistor for Outdoor Gas Pipe =~ Thermistor Holder

Tbg: Thermistor for Super Cooling Bypass Line
PCB1: Control PCB in Outdoor Unit

Action

Phenomenon - Cause —» Check Item —> (Turn OFF Main Switch)

Replace thermistor

Faulty Fault —> Check resistance. = if fault
Outdoor Unit 1Ay
Gas Pipe Repair wiri
| . - pair wiring and
. ——
Thermistor Incorrect Connection Check wiring to PCB1. connections.

Replace PCB1 and

Faulty PCB1 check operation.

—| Replace PCB1 if faulty.
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Inspire the Next

11

Alarm code ,- -' Abnormal operation of the low pressure sensor for the outdoor unit.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the pressure sensor voltage decreases lower than 0.1V or increases higher than 4.9V
during operation.

PCB1: Control PCB in Outdoor Unit

Is the connection CN8 Yes
of the outdoor unit [ >| Connect correctly.
PCB1 abnormal?

4
Is 12 VDC applied across \ No
#1 and #3 of the connector
CN8 of the outdoor cireuit —I Faulty PCB1
board PCB1?
: \%
Is voltage under 0.1 VDC No

or over 4.9 VDC across
#2 and #3 of the connector —I Faulty PCB1

CNB8 of the outdoor unit

PCB1?
; ~
Is the Check J Yes
s the Check Joint —
clogged? [ >| Replace the check joint.
i
Abnormality with Low
Pressure Sensor.
Phenomenon »- Cause —» Check Item - Action
(Turn OFF Main Switch)
Fault Qheck output voltage Replacg pressure
is correct. sensor if faulty.
Faulty Low
Pressure Sensor Incorrect Connection —» Check connections. |—» Repair wiring and
’ connections.
Faulty PCB1 . Eﬁgéicfngﬁg and || Replace PCB1 if faulty.
Indicated ;
Malfunction of Pressure :
Pressure Value Check for clogging L
is Excessively > gﬁgiﬁrd(llijr?t to Faulty | of check joint. —=| Replace check joint.
High or Low
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Inspire the Next

1

Alarm code -' ' Incorrect capacity setting of the outdoor and indoor unit.

* The RUN indicator and the ALARM indication is displayed on the remote control switch flashes.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the capacity setting DIP switch, DSW2 on PCB1 of the outdoor unit is not set (all the
contacts from #1 to #6 are in the OFF position) or it is incorrectly set.

* This alarm is indicated when the total capacity of the indoor unit is less than 50% or greater than 130% of the combined
capacity of the outdoor unit.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

Are #1-#6 of DSW2 on Yes N
the outdoor unit PCB1 [ > | Set the capacity for PCB1. |
set incorrectly?

.No

Are #1-#4 of DSW3 on Yes
the indoor unit PCB set [ > | Set the capacity for PCB. |
incorrectly?

\ 2
Are the setting of DSW1
and RSW1 on the outdoor \ No
e o on i ) I | St hem corecty. |
DSWS5 and RSW2 on the y.
indoor unit PCB totally same (Outdoor Unit PCB1: DSW1, RSW1 )
in a refrigerant cycle? Indoor Unit PCB: DSW5, RSW2

Q Yes

Total capacity of the
indoor units is wrong.

_ Action
Phenomenon - Cause —> Check Item — (Turn OFF Main Switch)
Check combination - -
Incorrect Capacity Setting of Indoor Unit —»| of indoor units and —»-| Correctly set dip switch,
capacity setting on PCB. DSWa.
. . . Check capacity setting Correctly set dip switch,
Incorrect Capacity Setting of Outdoor Unit | on outdoor unit PcB1. | Dswz.

Check outdoor unit

model by calculating Ensure ihat fotal

Total Indoor Unit Capacity Connected to the indoor unit capacity is

Outdoor Unit is Beyond Permissible Range total indoor units o o
capacity. from 50% to 130%.
Check refrigeration

Refrigeration Cycle Setting of Outdoor Unit cycle setting on

and Indoor Unit is Different outdoor unit PCB1 and Set them correctly.

indoor unit PCB.

Setting of the refrigerant cycle number Setting example of the refrigerant cycle number 25
RSW1
DSW1 0

oN oo(@\o RSW1

i e DSW1 50,

123456 S ON @@w
| Jo(o]= Ay e

Outdoor unit DSW1, (10 digits) RSW1, (1 digit) L2d4B0 §
Indoor unit (H-LINK 1I) DSW5 RSW2

»  Setting before shipment RSW1 and DSW1 is 0.
« Maximum refrigerant cycle number setting: 63.
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Inspire the Next

Alarm code -' ' Abnormal transmission between outdoor units.

o\

* The RUN indicator on the remote control switch flashes and the ALARM indication is displayed.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the following conditions occur after maintaining a normal transmission between the outdoor
and indoor unit.

» The anomaly is maintained for 30 seconds.
* The anomaly is maintained for 30 seconds after the microcomputer automatically reset.

PCB1: Control PCB in Outdoor Unit

No Faulty
Is LED1 turned ON on PCB1 Check the power supply -
of outdoor unit B and C? - of outdoor unit. |Turn ON the power supply.

] Yes UGood

Yes
Is fuse of outdoor unit :> Inspect the cause and
PCB1 blown out? replace the fuse.

No
Replace the PCB1 of
outdoor unit B or C.

v Correctly connect the
Is operating line between Yes operating Ii_ne between
outdoor unit and outdoor unit )| > outdoor unit and outdoor

loosened or disconnected? unit. Also, reset
the power supply.

No
Replace the PCB1 of
outdoor unit B or C.

Outdoor Unit

I L L

Unit A Unit B Unit C
(Main) (Sub) (Sub)

(Sub): Secondary unit(s).
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Alarm code -: ‘-' Incorrect indoor unit number setting.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated 5 minutes after power is supplied to the outdoor unit when the indoor unit number connected
to the outdoor unit is duplicated by the DSW and RSW setting.

[#) wore

In the case of H-LINK systems, this alarm code is indicated when DSW1 and RSW1 of PCB1 of the outdoor unit
and DSW5 and RSW2 of the PCB of the indoor unit are incorrectly set.

In this case, set them properly after turning OFF the main power switch and turn ON again the main power switch.
When the setting of the refrigerant cycle number of the outdoor unit (H-LINK Il) and one of the outdoor unit (H-

LINK) is duplicated, alarm code "35" can be ON and OFF repeatedly.

PCB1: Control PCB for the outdoor unit.
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-

Alarm code -' ’-' Incorrect indoor unit combination.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

*This alarm is indicated when the indoor unit connected to the outdoor unit is designed for R22 refrigerant.
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-1

Alarm code -' ’-' Abnormality of picking up circuit for protection in the outdoor unit.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when 220V or 240V in A* are not detected during the stoppage of the Inverter compressor .

Action
(Turn OFF Main Switch)

Phenomenon > Cause —> Check Item —>

Activation of Starting Outdoor Unit at . .
Picking up Circuit —=|  Activation of Pickig up —> Pe)lgrm %q%%‘!-ltl)st;)ry. g %ezfe;:]odA(l)agm Code
for Protection Circuit for Protection an etore "o

Abnormality of
Picking up Circuit > Incorrect Connection —
for Protection

Check voltage supplied Repair wiring
to connectors. connections.

Faulty PCB1 > Replace PCB1.

*1): Check wiring system connecting to PCN2 and PCN16 on PCB1.

210

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting H ITACH l

Inspire the Next

Alarm code -' -' Abnormal operation of running current in constant speed compressor.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the following conditions occur:

» The operating current of the constant speed compressor exceeds the ovecurrent limitation value during operation.
» The constant speed compressor running current detected is OA and retry when three minutes have passed after all the
compressors are stopped, and this occurs three times in a thirty minute time period.

PCB1: Control PCB in Outdoor Unit

No
oo 1 I |
turn ON? around PCB1.

Yes
Does the constant speed L Check fuses and wiring
Does the constant speed > | b<cen CMC2 and
P P ' constant speed compressor.

Yes

Is the running Is the connector

No No
current indicated on CNB8O of current -
7-Segment of PCB1 >-< transformer CT2 >-| Connect it correctly.

at check mode? correctly connected?

UYGS [ ves
U

Check constant speed compressor
and current transformer.
Remove the cause after checking.
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. Action
Phenomenon > Cause — Check Item — (Turn OFF Main Switch)
Excessively High or i
Low Voltage of —> Z)é)oe\l;aie1v(\)/(l)t£ n
Power Source -
Excessively Large
> Running Current of Imbalance Among Adjust voltage between
Compressor Motor Phase at Power Source each phase.
Excessively High
Discharge Pressure Check for causes.
Melted Fuse for
Power Source > Replace the fuses.
. } Looseness of Screws ) ]
> Single Phase Operation for Power Source Tightly fix screws.
Overcurrent Deterioration of Contact !
of Compressor | of Magnetic Switch for —» (F:{oenptlaa;irmagnetlc
Motor Compressor )
Failure of Compressor 5
> Bearing — Locked-up? —>| Replace compressor.
Insulation Failure of Measure insulation
s Compressor Motor resistance. Replace compressor.
| | Check continuity
Fault — during stoppage. —| Replace CT when faulty.
Incorrect Measure resistance Remove looseness
—| Fauly CT Connection by tester. and replace connector.
Incorrect - -
Wiring — Check wiring. —> Correctly wiring.
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Alarm code -' ’-' Abnormal outdoor unit capacity.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit

no. and alarm code are displayed on the outdoor unit's PCB1 display.

HITACHI

Inspire the Next

* This alarm is indicated when the total capacity of the outdoor unit connected to the transmission terminal of the O.U.

- O.U. exceeds 54 HP.

PCB1: Control PCB in Outdoor Unit
0O.U. Qutdoor Unit

> Set the DSW2 of the

Yes
Has PCB1 of outdoor unit |
A, B or C been replaced?

No

replaced PCB1 correctly.

Is the operating line between \ NO
outdoor unit and outdoor unit > [ | Sc! (ne DSV of the
replaced PCB1 correctly.

connected correctly?
Yes

Abnormality of
outdoor unit total capacity

(Sub): Secondary unit(s).
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[

1

[

UnitA
(Main)

Unit B
(Sub)

Unit C
(Sub)
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Alarm code -' ’-' Incorrect setting of outdoor unit model combination or voltage.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the model setting of the outdoor unit connected to the transmission terminal of the O.U.

- O.U. is incorrect.

Yes

PCB1: Control PCB in Outdoor Unit
0O.U. Qutdoor Unit

HITACHI

Inspire the Next

Set the DSW2 and DSW7

Has PCB1 of outdoor unit |

> of the replaced PCB1

A, B or C been replaced?

No

correctly.

Is the operating line between \ No Correctly connect
outdoor unit and outdoor unit > [ | - operating line and

connected correctly?
Yes

Outdoor Unit

reset the power supply.

[

l

[

Incorrect combination of
outdoor units

(Check the outdoor unit
combination again.) UnitA
(Main)

Unit B
(Sub)

Unit C
(Sub)

(Sub): Secondary unit(s).
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Alarm code -' ’-' Abnormal transmission between the main unit and the secondary unit(s).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the transmission to outdoor unit B or C is not maintained for thirty seconds ( alarm code
"31" will be indicated when the transmission to all the outdoor units connected to transmission terminal of the O.U. -
0.U. is not maintained).

PCB1: Control PCB in Outdoor Unit
0.U.: Outdoor Unit

No Faulty
Is LED1 turned ON on PCB1 Check the power supply
of outdoor unit B and C? ‘ of outdoor unit. ‘IT‘”” ON the power supply.

] Yes UGood

Yes
Is fuse of outdoor unit :> Inspect the cause and
PCB1 blown out? replace the fuse.

No
Replace the PCB1 of
outdoor unit B or C.

v Correctly connect the
Is operating line between Yes operating line between
outdoor unit and outdoor unit )| > outdoor unit and outdoor
loosened or disconnected? unit. Also, reset
the power supply.

No
Replace the PCB1 of
outdoor unit B or C.

Outdoor Unit

I | |

UnitA Unit B Unit C
(Main) (Sub) (Sub)

(Sub): Secondary unit(s).
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Alarm code ,-: -' Activation of the low compression ratio protection device.

-

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the compression ratio, € = ((Pd + 0.1) / (Ps + 0.06)) is calculated from the discharge
pressure (Pd MPa) and the suction pressure (Ps MPa) and the less than condition € < 1.8 occurs three times in one
hour.

PCB1: Control PCB in Outdoor Unit

No
< Does the inverter operate? >—| Check the inverter.

QYes
No
< Does the compressor operate? > N | o0« I compressor and
power cable.

Q Yes

Yes
Is the reversing valve spindle > Reol - -
. o th Ive if faulty.
< mounted at middle position? >[ I eplace The reversing vaive 1T fauy

4
No
Are the high-pressure sensor and — Replace the high-pressure sensor
the low-pressure sensor normal? or the low-pressure sensor if faulty.
Q Yes

Yes
Is there a leak in the Solenoid | > Replace the Solenoid Valve
Valve for Hot Gas Bypass (SVA)? (SVA) if faulty.

L i

Check if the intake air temperature is
too low at the indoor or outdoor units.

Action
(Turn OFF Main Switch)

Phenomenon > Cause —>- Check Item —»

> Inverter is not Functioning |— Check inverter. — Repair faulty part.
| Compressor is not Operating |—*| Check compressor. |—| Replace comp. if faulty.
| o VaIv_g Stoppage at‘MiddIe Measure suctio.n pipe Replace reversing valve
Position of Reversing Valve temp. of reversing valve. if faulty.
Excessively
Low Compression [~ . . Check connector for
Ratio B é?ggmglg)éggglgh orlow PCB1, power source —| Replace sensor if faulty.
and pressure indication.
: Check indoor unit and )
Excessively Low Indoor P Replace thermistor
s Intake Air Temperature ?huégn(:gtgrmt air temp. if faulty.
L,.| Leakage from Solenoid —| Check Solenoid Valve. —=| Replace SVA if leaking
Valve (SVA) : )
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()

Alarm code -' -' Activation of the low pressure increase protection device.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* In the case that the compressor operates under a greater suction pressure (Ps) condition than 1.4 MPa for 1 minute,
all the compressors stop operating and retry operation is started after three minutes. However, this alarm is indicated
when the same phenomenon occurs twice in the next thirty minutes.

PCB1: Control PCB in Outdoor Unit

Yes
Is there a leak in the [ > Replace the solenoid valve (SVA)
solenoid valve (SVA)? if faulty.
4
Is th i I indl Yes
s the reversing valve spindle > . .
< mounted at middle position? >[ Replace the reversing valve if faulty.
No
No
<s the low-pressure sensor normal'>— ??:Jﬁ;e the low-pressure sensor

Q Yes

Check if the indoor/outdoor intake
air temperature is too high.

_ Action
Phenomenon > Cause —> Check Item — (Turn OFF Main Switch)
. . Check connecting wires.
Leakage of Solenoid Check outlet pipe temp. ’
> —> . —| Replace solenoid valve
Valve (SVA) of solenoid valve (SVA). (SVA) if faulty.
. Measure suction gas .
Valve Stoppage at Middle . - Replace reversing valve
. ™| Position of Reversing Valve pipe temp. of reversing if faulty.
Excessively valve.
Low Suction
Pressure .
Abnormal Suction Check connectors of .
s Pressure Sensor PCB1 and power source. Replace sensor if faulty.
Excessively High Indoor Check indoor unit and .
= Unit and Outdoor Unit —| outdoor unit suction — iI??aptIJIatce thermistor
Suction Air Temperature air temp. thermistor. Y-
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N

=

Alarm code

Activation of the high pressure increase protection device.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit

no. and alarm code are displayed on the outdoor unit's PCB1 display.

* In the case that the compressor operates under a greater discharge pressure (Pd) condition than 3.8 MPa for 1 minute,
all the compressors stop operating and retry operation is started after three minutes. However, this alarm is indicated

when the same phenomenon occurs twice in the next thirty minutes.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

Is there a leakage of the
solenoid valves (SVA)?

<

= >

'No

Is the outdoor unit stop valve
closed?

<

> Yes
I

No
<s the high-pressure sensor normal>—

Q Yes

Are expansion valves fully
closed and locked?

<

>IYes >

No
‘ Check the outdoor electronic expansion valve during cooling

Replace the solenoid valve (SVA)
if faulty.

b

Open the stop valve.

Check connection of the circuit
board connector. Replace the
high-pressure sensor if faulty.

Check the circuit board and
connection of the circuit board
connector. Replace the electronic
expansion valves if faulty.

and the indoor electronic expansion valve during heating.

HITACHI

Inspire the Next

Are electric wiring and refrigerant Yes
piping between the indoor and [ >| Correctly connect it.
outdoor unit incorrectly connected?,
' No NOTE:
In the case of H-LINK system, check the refrigerant
Check if indoor or outdoor intake system setting of the outdoor PCB1 and indoor PCB.
air temperature is too high.
_ Action
Phenomenon > Cause Check Item — (Turn OFF Main Switch)
_,| Leakage of Solenoid Valve Check outlet temp. of ggglcakcgosnorll:ﬁg%n;/alve
(SVA) solenoid valve (SVA). (SVA) if faulty.
- Closed Stop Valve Check stop valve. — Open stop valve.
| »| Abnormal High Pressure Check connectors for Replace pressure
: Sensor PCB1. sensor if faulty.
Excessively
High Discharge [ Excessively Hi -
y High Indoor Check thermistor for .
Pressure - Unit and Outdoor Unit indoor unit and outdoor —= Replace thermistor

Inlet Air Temp.

unit inlet air temp.

if faulty.

Incorrect Connection between
Indoor Unit and Outdoor Unit

Check electrical system
and ref. cycle.

Correctly connect.

Locked Expansion Valve

Check connector for

Repair connector for

- : —| PCB or expansion valve.
with Fully Closed PCB. Replace it if faulty.
Stoppage of — Melted Fuses Check continuity of fuses f—- Replace fuses.
Indoor Fan ||
<Wall Type 1.0 Replace PCB and Replace PCB
to 3.0HP Only> - Faulty PCB check operation. if faulty.
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(T

Alarm code ' ' Activation of the low pressure decrease protection device (Vacuum operation protection).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the suction pressure (Ps) is lower than 0.09 MPa for more than twelve minutes and this
condition occurs three or more times in one hour.

PCB1: Control PCB in Outdoor Unit
PCB: Indoor Unit PCB

No
é the amount of refrigerant correctly>—| Correctly charge refrigerant. |
Yes
No
< Is the outdoor stop valve open? >—| Open the stop valve. |
Q Yes
Yes
< Is refrigerant leaking? >| >| Repair leaks. |
No
No -
<Is suction pressure sensor normal'>— :??;Lljﬁ;e suction pressure sensor
QYes

Yes ;
Are the electronic expansion valves | Chjfﬁ co_r1ne_<t:tt|)on 0(; thF? cTnnect:rt]ors
fully closed and locked? and the circuit board. heplace the

electronic expansion valves if faulty.

and the outdoor expansion valve during heating.

Check if connections of electric wiring NOTE:
and refrigerant piping between the indoor In the case of H-LINK system, check the refrigerant

and outdoor unit are wrong. system setting of the outdoor PCB1 and indoor PCB.

No
‘ Check the indoor expansion valve during cooling

o Action
Phenomenon Cause — Check Item — (Turn OFF Main Switch)
Check ref. charged .
— Shortage of Ref. —| volume or check for |—» E;E:éill}?iﬁggg eand
leakage. ’
- Closed Stop Valve |—>| Check stop valve. ’—»l Open stop valve.
Abnormal Low or High Check connector Replace pressure
E vel | ™ Pressure Sensor for PCB1. sensor if faulty.
xcessively
Low Suction Incorrect Connection . Correctly connect
Pressure | between Indoor Unitand  |—= gh;glr(ne;?g?g?lc ce. [ between indoor unit
(in Vacuum) Qutdoor Unit Y - cycle. and outdoor unit.
| o Le[%kgdllExgleunsign Valve | g?;%Ck connector for [ _ ?g%agrchnpnaencsf%nf?,;\, ..
with Fully ©lose ’ Replace it if faulty.
Check Td thermistors
L, Closed Expansion Valve by for compressors and Repair or replace
Disconnecting Td Thermistor ™| measure Td thermistor ’ Td thermistor.
resistance.
Measure coil resistance Replace outdoor fan
Faulty Outdoor Fan Motor and insulation resistance. motor if faulty.
Internal Check for conduction
| | after temperature of Replace outdoor fan
Thermostat for Fault outdoor fan motor is motor.
Outdoor Fan decreased
is Activated Faulty -
in Heating Internal Incorrect Measure resistance Remove looseness
Operation Thermostat 7| Contact by tester. and replace connector.
Iggr?rr]f;ti on Check connection.  [—» Connect correctly.
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Alarm code -' ’ ' Activation of Inverter overcurrent protection device (1).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the Inverter electronic thermal protection is activated six times in thirty minutes (retry
operation is carried out up to five times).

Activation conditions;
Inverter current with 105% of the rated current runs continuously for thirty seconds, or

Inverter current runs intermittently and the accumulated time is reaches up to three minutes in a ten minute period.

PCB1: Control PCB in Outdoor Unit
PCB2: Inverter PCB

Is the cause of non
stoppage ") | " of
troubleshooting by :>| Refer to next page.
- 7-segments display
| Restart operation. | "o or 1419

] i

< Is the compressor > Yes (Transistor Module is normal.)

current larger than [
activation current? *1)

Is discharge pressure

No high?

Smaller than

activation current. Check pressure and

refrigeration cycle.

Check for clogging of
the heat exchanger.

Check the fan motor.

Uy Uy

Abnormal

<Check the diode module. 2)>— Replace the diode module.

Check the inverter Abnormal _
circuit board (PCB2) Connect it correctly.
connection. *3)
Normal
> Transistor Module (IPM)

is faulty. Replace it.

*1): Regarding the activation current value setting, refer to Inverter specifications, see on page 330.

*2): Regarding the checking or replacement of the diode module, refer to Checking procedures for other main parts, see
on page 267.

*3): Regarding the checking method or replacement of the Inverter parts, refer to Checking procedures for other main
parts, see on page 267.
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Alarm code -' ’-' Activation of Inverter overcurrent protection device (2).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when instantaneous overcurrent occurs six times in thirty minutes (retry operation is carried
out up to five times).

Activation condition: Inverter current with 150% of the rated current.

PCB1: Control PCB in Outdoor Unit
Turn off power and PCB2: Inverter PCB

Yes disconnect U, V, W No Faulty

Restart operation. from compressor X
Does it trip soon? E> terminals. ’ Check PCB2 *1) '| Replace PCB2.

Turn ON #1 of DSW1

No It trips on PCB2 and restart. Normal Q
immediately. Does it trip'7 "
It trips. Is there any cause '\2
of instantaneous ' c?:r(remd:etgsor
voltage drop? P .
It trips after a Yes Check the power
certain period. ault source capacity.
Check the tranS|stor y Replace the
module (IPM). transistor module.
It trips
occasionally. ’_‘ Normal | ——

Is the compressor
running current as
same as activation
current? *3

$-
Faulty
Cheok thedode S I | c"jce the diode
module. *2) module.
QGood

‘Are the input currents Yes (Input currents nearly equal (+3%).)
of three phases nearly )| > Replace PCB2.
equal? (+3%)

No (Input currents out of balance.)

<Is the supply voltage 400V / 50Hz £10%7 >
QYes

Is it 323V or more during operation?

Check the
compressor.

Check the power
supply.

No

Check the capacity
and wiring of the
power source.

QYes

Is it 323V or more during operation when other devices are operating?

’_‘ Yes
>| Replace PCB2.

*1) Carry out the electrical discharge when Inverter parts are checked or replaced, refer to Checking procedures for other
main parts, see on page 267.

*2): Before checking the diode module, refer to Checking procedures for other main parts, see on page 267.

*3): Regarding the activation current value setting, refer to Inverter specifications, see on page 330.
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—

Alarm code -' ' Abnormal Inverter current sensor.
A

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* In the case that the current transformer anomaly (OA detection) occurs three times in thirty minutes, this alarm is
indicated on the third time (retry operation is carried up to the second time the anomaly is detected)

Activation condition:

When the compressor frequency is maintained between 15 and 18 Hz after the compressor is started, one of the absolute
running current values detected by the current transformer in each phase U+, U-, V+ and V- is equal or less than 1.5 A.

PCB1: Control PCB in Outdoor Unit
| Restart operation. | PCB2: Inverter PCB

Compressor stops :> Faulty PCB2

immediately. (nearly 18Hz) and replace PCB2. *2)
Compressor is not
operated.

P17 is appeared. *1)

How is compressor
operation when
restarted?

Abnormal
Is the coil resistance —
of compessor normal? > | Replace Comp.

Normal
o |s output of
PCB2 correct? *2) Abnormal
* Oris output of voltage Check PCB2 or
between U and V, the transistor module.
Vand W, Wand U

correct?

’_‘ Normal
>| Replace PCB2.*2) |

*1): P17 is displayed on the 7-segment display of the outdoor unit PCB1.

*2): Carry out the high voltage discharge before Inverter parts are checked or replaced, refer to Checking procedures for
other main parts, see on page 267 .
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\__/

-' -' Inverter error signal detection.

am

Alarm code

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* The IPM (Transistor module) has detecting function of abnormality.

This alarm is indicated when the transistor module detects the anomaly seven times in thirty minutes (retry operation
is carried out up to sixth times).

Activation conditions:
Abnormal current to the transistor module, such as a short-circuit or earth leakage, or
Abnormal temperature in the transistor module, or

Decrease in control voltage.

PCB1: Control PCB in Outdoor Unit
PCB2: Inverter PCB

- No (It trips after a certain period.)
< Restart operation. > | |

Does it trip soon? Check the compressor.
(ltc=21)

[ Yes | Is high pressure increased? |
(It trips immediately.)

Check pressure and
refrigerant cycle.

Check clogging for
heat exchanger.

| Check fan motor. |

A4 No
is power ine is I | C(7Cc Poverine
connected to CT? to CT (Current Transformer).

Yes
(lte=1, 12)

Turn off power, disconnect No Normal

U, V, W from compressor Fail f PCB2
terminals and restart. < Check the compressor.> |:> Ri:lpL;;igthe PCB2.

Does the protecting function
activate? *3) Abnormal
Q Yes | Check the compressor.

N

N

Faulty Normal oo o POB2 and
Check the transistor eplace the an
< module. *1) *2) .< Check the PCB2. > |:> the transistor module.
Normal Abnormal
| Replace the transistor module.
Is the silicon grease coated all over Coat the silicon grease to all
between the transistor module and the No the touched face between
radiated fin? — the transistor module and the
Is the fixed screw on the transistor radiated fin fully. Fix the
module loose? screw correctly.*4)
Q Yes
Yes
Is the heat exchanger of | > Remove clogging or
outdoor unit clogged? replace the heat exchanger.

No
| Replace the PCB2.

*1): Carry out the electrical discharge when Inverter parts are checked or replaced, refer to Checking procedures for other
main parts, see on page 267.

*2): Regarding the method for checking the transistor module, refer to: Checking procedures for other main parts, see on
page 267.

*3): Place contact 1 of DSW1 on PCB2 to the ON position when restarting with the compressor terminals disconnected.
After troubleshooting, place contact 1 of DSW1 on PCB2 to the OFF position.
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*4): Use silicone grease supplied as an accessory (Service part No. P22760).

[#) wore

When the unit is applied the excessive surge current due to lightning or other causes, this alarm code "53" or
Inverter stoppage code (IT) "11" is indicated and the unit cannot be operated. In this case, check to ensure the
surge absorver (SA) in the noise filter (NF1, NF2). The surge absorver may be damaged if the inner surface in the
SA is black. If so, replace surge absorver.

If the inside of the surge absorver is normal, turn OFF the power supply and wait for LED201 (red) of PCB2 OFF
(approximately 5 minutes) and turn ON power supply again.

Positioning of the surge absorver:

NF1 SA
o, E"‘/l ()% @ OKAYA

o]
=

O @OKvA zovcoon O SPa
UFB-145303MA

8 %% &
02 o Lot () EB— o

SA

|

SA: Surge absorver.
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_(

Alarm code -' Abnormal Inverter fin temperature.

\_/
LI

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* In the case that the Inverter fin temperature anomaly occurs three times in thirty minutes, this alarm is indicated on
the third time (retry operation is carried out up to second time the anomaly occurs).

Activation condition: this alarm operation is indicated when the Inverter fin thermistor temperature for the transistor
module is greater than 90 °C.

PCB1: Control PCB in Outdoor Unit
PCB2: Inverter PCB

Normal

Yes
Restart operation. < Check the thermistor. > *
< Does it trip soon? >:> i :>| Replace the PCB2. 1) I
No Faulty
‘ | Replace the thermistor. |
Is the h h f Yos
s the heat exchanger o -
outdoor unit clogged? [ >| Remove clogging. I
No Normal
< Check the thermistor. >:>| Replace the PCB2. *1) |
Faulty
| Replace the thermistor. |

*1): Carry out the electrical discharge when Inverter parts are checked or replaced, refer to Checking procedures for other
main parts, see on page 267.
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\__/
\,_/

Alarm code ’-' Inverter failure.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the following phenomenon occurs three times in thirty minutes (retry operation is carried
up to the second time the anomaly occurs).

The actual frequency from PCB2 is less than 10 Hz (after the Inverter frequency output from PCB1).

Activation condition: this alarm is indicated when PCB2 is not performed normally.

PCB1: Control PCB in Outdoor Unit
PCB2: Inverter PCB

Turn off power (LED201 OFF)\ No

and restart operation. I . nos i
indi Check the noise filter. *1)

Is alarm code “55” indicated
again?

Yes

Replace the PCB2. |

*1): When the unit is applied the excessive surge current due to lightning or other causes, alarm code "55" or Inverter
stoppage code (IT) "11" is indicated and the unit cannot be operated. In this case, check to ensure the surge absorver
(SA) in the noise filter (NF1, NF2). The surge absorver may be damaged if the inner surface of the SA is black. If so, replace
the surge absorver.

If the inside of the surge absorver is normal, turn OFF the power supply and wait for LED201 (red) of PCB2 OFF
(approximately 5 minutes) and turn ON power supply again.

Positioning of surge absorver:

[e) ?@Sﬁﬁ,ﬁ‘ém 250VACI30A (O SP226-1 o
=8 W
U [ ]

@ - &)

02 OO E@— o

SA: Surge absorver.
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Ul |

Alarm code -' ' Activation of fan controller protection.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* The IPM (Transistor module) has detecting function of abnormality.

This alarm is indicated when the anomaly is detected ten times in thirty minutes (retry operation is carried out up to the
ninth time the anomaly is detected).

Activation conditions:

Abnormal current to the transistor module, such as a short-circuit or earth leakage, or
Overcurrent, or

Decrease in control voltage.

PCB1: Control PCB in Outdoor Unit

Turn OFF the power supply. No

Disconnect the faston terminal (U, V, W)
and turn ON the DSW1-#1 of fan controller. —l Check the fan motor.

And then restart the operation.

Does it trip?
QYes, it trips.
Yes -
Is the heat exchanger of [ > Remove the clogging or
outdoor unit clogged? replace the heat exchanger.

No
| Replace the fan controller.
(@) vore

When the unit is applied the excessive current due to lightning or other causes, alarm code "57" or Inverter
stoppage code (IT) "11" is indicated and the unit cannot be operated. In this case, check to ensure the surge
absorver (SA) in the noise filter (NF1, NF2). The surge absorver may be damaged if the inner surface of the SA is
black. If so, replace the surge absorver.

If the inside of the surge absorver is normal, turn OFF the power supply and wait for LED201 (red) of PCB2 OFF
(approximately 5 minutes) and turn ON power supply again.

Position of surge absorver:

" e

NF1 SA
°@ Q/(@)o»:m.\

NF2

O @OKavA zs0vacion O SP226t o
LFB-14930-30A

—
__
U [ | [
@ — &

=10 o T Ot (JEB— o

SA

SA: Surge absorver.

N
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‘- ,-’ Abnormal fan controller fin temperature.
(W P

Alarm code

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the fan controller fin temperature anomaly occurs ten times in thirty minutes (retry
operation is carried out up to nine times).

Activation condition: this alarm is indicated when the thermistor temperature inside the transistor module increases over
100 °C.

PCB1: Control PCB in Outdoor Unit

- Yes
< ggztsai? t(r)iF;) esrigzg' >[ >| Replace the fan controller.

\ A
- No Coat the silicon grease to all
Ibs tthe S'“iﬁ n tgreas_et coateg ?" ovzrth — the touched face between
ed\_/v?ec;\f_ (; ransistor module and the the transistor module and the
radiated fin radiated fin fully. *1)
Q Yes

Yes
Is the heat exchanger of > R loqai
< outdoor unit clogged? >[ I emove clogging. I

No
Failure of fan controller.
Replace the fan controller.

*1): Use silicone grease supplied as an accessory (Service part No. P22760).
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Alarm code -' ’-' Activation of fan controller overcurrent protection device (1).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the electronic thermal protection for the fan controller is activated ten times in thirty
minutes (retry operation is carried out up to nine times).

Activation condition;
Electrical current with 105% of the rated current runs continuously for thirty seconds, or

Electrical current runs intermittently and the accumulated time reaches to three minutes in a ten minute period.

PCB1: Control PCB in Outdoor Unit

Is the cause of -
stoppage " F/ " of
troubleshooting by :>| Refer to next page.
7-segments display
| Restart operation. | "On or "4"9
’_‘ ||4||

Cause of fan controller overload

Is the fan controller Yes (Fan controller is normal.) @
current larger than [

activation current? *1)

Does the fan stop by

No the foreign matter?

Smaller than
activation current. Is fan rotated reversely

due to contrary wind?

Check for clogging of
the heat exchanger.

Check the fan motor.

UUUy

Abnormal

Replace
the fan controller. *2)

*1): Regarding the activation current value setting, refer to Inverter specifications, see on page 330.

*2): Carry out the electrical discharge when fan controller is checked or replaced, refer to: Checking procedures for other
main parts, see on page 267.
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Alarm code -' ’-' Activation of fan controller overcurrent protection device (2).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.

* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated when the instantaneous overcurrent occurs ten times in thirty minutes (retry operation is carried
out up to nine times).

Activation condition: fan controller current with 150% of the rated current

PCB1: Control PCB in Outdoor Unit
PCB2: Inverter PCB

Turn off power and
Yes [ disconnectU,V, W Faulty

No No
Restart operation. {rom_far; controller < Check > Replace
Does it trip soon? E> erminals. ’ . ’

[ P Turn ON #1 of DSWA fan controller *1) fan controller.

Yes [ ] It trips. Is there any cause
of instantaneous ’

voltage decrease?

Yes Check the capacity
It trips after a and wiring of the
certain period. power source.

> Replace the
fan controller.

Check the fan motor.

No It trips on PCB2 and restart. QNormal
immediately.\ Does it trip?
No

It trips
occasionally.

Is the fan motor Yes
running current as >
same as rated | Check the fan motor.
current? *2)
No
Replace
the fan controller.

No
Is the supply voltage
220V+10% or 240V+10%?
Q Yes
No Check the capacity
< Is it 187V or more during operation? > and wiring of the
power source.
Q Yes
. . . No
Is it 187V or more during operation
when other devices are operating?

Yes
> Replace

the fan controller.

*1): Carry out the electrical discharge when fan controller is checked or replaced, refer to: Checking procedures for other
main parts, see on page 267.

*2): Regarding the activation current value setting, refer to Inverter specifications, see on page 330.
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5
Alarm code ’ Abnormal fan controller sensor.
/N

\___/
LI

* Activation conditions:

This alarm is indicated when the following conditions occur.
» After starting the fan motor operation, the fan controller current does not increase over 1.5 A.

» Before starting the fan motor operation, the fan controller peak current does not increase over 4 A.

Restart operation. |

Faulty fan controller
Fan motor stops :> and replace
. immediately. fan controller. *1)
How is fan motor
operation when

restarted?
>| Fan motor is not operated.

) Abnormal
< Is the fan motor col >—| Check the fan motor. |

normal?
’_‘ Normal Faulty fan controller
> and replace

fan controller. *1)

*1): Carry out the electrical discharge when fan controller is checked or replaced, refer to: Checking procedures for other
main parts, see on page 267.
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Alarm code ’- ,- Compressor protection alarm.

* This alarm code appears when one of the following alarms occur three times in six hours, which may result in serious
damage to the compressor, if the outdoor unit operates continuously without eliminating the cause.

Alarm code Content of anomaly
02 Activation of protection device (high pressure cut)
07 Decrease in discharge gas superheat
08 Increase in discharge gas temperature at the upper part of the compressor
39 Abnormal operation of running current in constant speed compressor
43 Activation of the low compression ratio protection device
44 Activation of the low pressure increase protection device
45 Activation of the high pressure increase protection device
47 Activation of the low pressure decrease protection device (Vacuum operation protection)

These alarms can be checked using check mode 1. Follow the actions indicated in each alarm chart.

[#) wore

These alarms can only be eliminated by turning OFF the system's main power switch. However, special care must
be taken before starting, since there is a possibility that the compressor may be seriously damaged.
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Alarm code ,-' ' Incorrect setting of the unit and the refrigerant cycle number.

The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* This alarm is indicated under the following conditions. Turn OFF the power supply and check the settings of the DSW
and RSW.

Conditions Action

Unit number (DSW6 and RSW1) or refrigerant cycle number (DSW5 and
RSW2) are set above "64". Set the unit number and refrigerant cycle number below "63".
Or, more than two contacts are set in DSW5 and DSW6.

Unit number and refrigerant cycle number are set from “16" to "63" and the

indoor unit does not correspond to H-LINK II. Set the unit number and refrigerant cycle number from "0" to "15".

233

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting H |TACH l

Inspire the Next

—

Alarm code ’-' -' Incorrect setting of indoor unit connection number.

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

("35" is displayed on the remote control switch screen).
* This alarm is indicated under the following conditions.
Turn OFF the power supply and check the settings of DSW and RSW.

Conditions: More than 17 indoor units not belonging to FSN2 series (H-LINK) are connected to one system.
Countermeasures:  The indoor units not belonging to FSN2 series (H-LINK) must be 16 or less.

PCB1: Control PCB for the outdoor unit.
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Alarm code ’ ' Incorrect indoor unit connection (CH unit).

* The RUN indicator flashes and the ALARM indication is displayed on the remote control switch.
* The unit no., the alarm code and the unit code are alternatively displayed in the temperature setting section and the unit
no. and alarm code are displayed on the outdoor unit's PCB1 display.

* < Heat recovery system (3 pipes) >
This alarm is indicated when two or more CH units are connected between the outdoor unit and the indoor unit.

PCB1: Control PCB in Outdoor Unit
PCB(1): CH Unit PCB

Is wiring connection for CH unit [Yes > Correctly connect the wiring

incorrect? and reset the power supply.

No

Failure of PCB(1) in CH unit

« Alarm code "C1" will be indicated when the units are connected as follows.

| Alarm Code "C1" will be indicated in this CH unit.

Outdoor Unit /
—| pm=F=-

] 1
CH Unit CH Unit 1 CH Unit 1
‘ - - - = = ’
Indoor Unit Indoor Unit Indoor Unit Indoor Unit
235
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Alarm code ’ ’- Incorrect setting of the indoor unit connection number (CH unit).

* The unit no., alarm code ("35") and the unit code are alternately indicated in the temperature setting section of the indoor
unit connected to the CH unit.

+ LED (LED4, 5, 6) in PCB(1) of the CH unit flashes.
* < Heat recovery system (3 pipes) >
This alarm is indicated when nine or more indoor units are connected to the CH unit.

PCB1: Control PCB in Outdoor Unit
PCB(1): CH Unit PCB

Are 9 or more indoor units [Yes > Correctly connect the wiring

connected to CH unit? and reset the power supply.

No

Failure of PCB(1) in CH unit

« Alarm code "C2" will be indicated when the units are connected as follows.

Outdoor Unit
(Ref. Cycle Group: 1)

CH Unit
| V7 |
Indoor Unit 1 Indoor Unit 2 Indoor Unit3 | Indoor Unit 9
(Ref. Cycle Group: 1) (Ref. Cycle Group: 1) (Ref. Cycle Group: 1) (Ref. Cycle Group: 1)
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Alarm code ’ -' Incorrect indoor unit connection (CH unit).

* The unit no., alarm code ("35") and the unit code are alternately indicated in the temperature setting section of the indoor
unit connected to the CH unit.
» LED (LED5, 6) in PCB(1) of the CH unit flashes.

* < Heat recovery system (3 pipes) >

This alarm is indicated when an indoor unit with a different refrigerant cycle group is connected to the CH unit.

PCB1: Control PCB in Outdoor Unit
PCB(1): CH Unit PCB

Is wiring connection for CH unit [Yes > Correctly connect the wiring
incorrect? and reset the power supply.

Is the refrigerant cycle group setting Yes
| >

Set refrigerant cycle group
(RSW2, DSWS5) correctly
and reset the power supply.

for indoor unit connected to
CH unit incorrect?

No

Failure of PCB(1) in CH unit

* Alarm code "C3" will be indicated when the units are connected as follows.

Outdoor Unit | Alarm Code "C3" will be indicated in this CH unit.
(Ref. Cycle Group: 1)
% % re=yeey )/
CH Unit CH Unit : CH Unit '
‘ - e mm o Em . '
|
Indoor Unit Indoor Unit Indoor Unit Indoor Unit
(Ref. Cycle Group: 1) (Ref. Cycle Group: 1) (Ref. Cycle Group: 1) (Ref. Cycle Group: 2)

~_

Refrigerant Cycle Group is different.
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8.4 Troubleshooting in the check mode by using the remote control switch

HITACHI
PC-ART
N R N F A N{HIGH|SIG i) 2 OFF TMER  seT TMP
@ Use the remote control CHECK switch in the following cases. GO0L MED ¥ S8 171
(1) When the RUN lamp is flashin D ay| W e ERRSEE 1177,
p g AUTO| A€ | cevaL
5 TRUNGECIRCSTHN

(2) To trace back the cause of trouble after restarting from g less veiminsmel &
stoppage with the RUN lamp flashing.

(3) To check during normal operation or stoppage.

(4) To monitor the temperatures of intake and discharge air.

RUN/STOP TEMP
(::> ¢ ///H\\\ ‘!DNGID

RESET

MODE FAN SPEED ON/OFE TIMER

v TIME Q

Check
Mode

VENT  LOUVER CHECK

| Check Mode 1: Current data will be displayed. ﬁ

Check Mode 2: Data held immediately before
failure, will be displayed.

Normal Mode

I CHECK

NOTES:

Press for more
than 3 seconds.

)

@ Indication will delay as transmission between the remote
control switch and indoor unit takes about 10 seconds.

@ All data may be displayed as "FF" or "-1" or "255".
These transient data produced temporarily by software do
not affect device functions at all. (The alarm code may also
be indicated as "FF".)

@ If it is not indicated check mode 1, it has possibilities that
the transmission between remote control switch and
indoor unit is not correct.

*
HIGH Y i Alarm code identifying the last fault that has occurred in
Unit Number and oot aoos v ()T the indicated unit.
Alarm Code Displayed Vel Unit number of connected unit or unit number for which
checking mode was selected previously.

After

Perform within
7 seconds to
check another unit.

Press the A switch to rise
from 00to 01 to 02 ...

Press the \V switch to descend
from15to 14t0 13 ...

® Forward:

@ Backward:

7 seconds
HIGH| iy | ) (
cooL g
_ L To View the Previous Indication
A/C
TEMP
Check Mode 1 Prose
cooL e "-"".-" ,:' ( . L
[ To View the Next Indication
AT| TEMP
Press
CHECK

Press for more

Unit Number and than 3 seconds.

Alarm Code Displayed

)

Press /\ to view the next data.

o T Press \/ to view the previous data.
See (A) [coo ERE R u
After AC
7 seconds
% ADDS: Number of Indoor Unit in No. ** Cycle
Check Mode 2 oo HIGH o3 ’.-” ” RN: No. ** Refrigerant Cycle
—
TEMP
j Press @® In Check Mode 2, Data of the first
; three units connected serially to a
HIGH oo remote control switch are available.
coot B I @ You can press the CHECK switch to
Vel release Check Mode 2.
Check Mode Released | e Check Mode 1 cannot be released
even if you press the CHECK switch.
CHECK
Press
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Even though the wireless remote control is used for the wall type indoor unit with integrated receiver, the alarm code can
be checked by connecting the PC-ART to the unit connector and pressing the operation switch.

[#) wore

B OWON =

The unit does not operate by pressing the operation switch.
The above function is only available when the alarm occurs.
Checking of the PCB via the remote control is not available.
The indication is the data when connecting PC-ART, not the data before the alarm occurs.

Contents of Check mode 1

The following indication is displayed when the “A” pushbutton is pressed, which is located below the TEMP indication on
the remote control. If the “V¥” pushbutton is pressed, the prior indication is displayed.

(Temperature Indication )

Indication of Category Code
Indication of Temperature, etc.

Indoor Unit Temp.
Setting (°C)

Lo 22 | A Normal |- -
o olle Temperature Displayed

) 2

Thermistor Open-circuited
or or PCB Defected

Indoor Unit
2 | Intake Air Temp.
at Thermistor (°C)

" (Temp. for Top of Comp.: 129)

O —

Thermistor Short-circuited
or or PCB Defected)

Indoor Unit
3 | Discharge Air Temp.
at Thermistor (°C)

255

1 T or

(Temp. for Top of Comp.: 127)

See "Self-Checking of PCBs using

Indoor Unit Heat
4 | Exchanger Liquid

T Remote Control Switch".
I (NOTE 1) During transient period such as starting time, etc.,

Pipe Temi. (°C)

"- -" may be indicated for a limited time.

Temperature at
Remote Sensor (°C)

This is indicated only when a remote sensor is connected.

. T ar The indication of "- -" is normally indicated.
RPK series can not connect a remote sensor.

\ 4

Therefore indication is "- -".

Outdoor Unit
6 | Ambient Air Temp.

~
b
—
D
——
—~
g

K

Indoor Unit Heat
7 | Exchanger Gas

Pipe Temi. (°C)

Outdoor Unit
8 | Evaporating Temp.
during Heating (°C)

9 | Control Information

This indicates the internal information for the remote

) ’.-’ - - control switch. In case of SET-FREE, this indication

shows the operating compressor quantity.

L 4

Discharge Gas
10| Temp. at the Top of
Comp. Chamber (°C)

-
-
(|
—
-
-

(ex.) During two compressors operation, average
temperature of two compressors is indicated.

~

b
-
(
~
-

to next page
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Thermo Temp. of

11 | Remote Control ,- '. .’ .’ Heating Thermo- ON Alarm
Switch S Cooling Thermo- ON HITACHI

ON OFF TMER g1 1Eyo

Ve 171

Dafk F A N{HIGH 51K LW
l '/HZ A AT
I I_”_’umv
(Indlcatlon on Micro-Computer Input/Output) /52H D Y |

[FILTER]
HE TRUNEECRCSTHI

Micro-Computer Humsmp ewe
12| Input/Output in o L 52C1
Indoor Unit L | ( i VR .

\ 20A1 MODE FAN SPEED ON/OFF TIMER RESET

‘ \m 20C  52C2 L] L] O
T VENT  LOUVER CHECK

211 N O 00O NV-=A O

Micro-Computer — Y CH1
13| Input/Output in " '-’ - 11 ZOCHG' ’20,:1 L’
Outdoor Unit - = 20F2 CH2

(Indication of Unit Stoppage Cause)

14| Cause of Stoppage '-" ” "" ” (NOTE 1, next page)

( Abnormality Occurrence Counter )

15 Abnormality [ AN
Occurrence Times Zoo) e (]
Instantaneous Power Y

16| Failure Occurrence g ,-’ ”’ ) ”-__
Times in Indoor Unit |L= = [|= =
Transmission Error ]
Occurrence Times C— ——

17| between Remote ”- -” ” " " ” 11 |
Control Switch and - = = =
Indoor Unit
Abnormality = -

18| Occurrence Times "- ’-” ”" ""-__
on Inverter - =1 =

( Indication of Automatic Louver Condition )

L— Countable up to 99.

Y Over 99 times, "99" is always indicated.
19| Louver Sensor o (NOTE 1) If a transmitting error continues for 3 minutes, one
—— is added to the occurrence times.

¥

to next page
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NOTE 1.

00
01
02
03
05
06

07

09
10
11
12
13
14
15
16
17
18
19
21
22
26
28
30
32

Cause of stoppage
Operation OFF, Power supply OFF
Thermo-OFF (NOTE 2), float switch activation
Alarm (NOTE 3)
Freezing protection, overheat protection
Instantaneous power supply failure in the outdoor unit, reset (NOTE 4)

Instantaneous power supply failure in the indoor unit, restart (NOTE 5)

HITACHI

Inspire the Next

Stoppage of the cooling operation due to low outdoor air temperature, stoppage of the heating operation due to high outdoor

air temperature

Reversing valve changeover stoppage

Demand enforced stoppage

Retry due to a decrease of pressure ratio

Retry due to an increase of low pressure

Retry due to an increase of high pressure

Retry due to abnormal current in the constant speed compressor
Retry due to abnormal high discharge gas temperature, suction pressure excessively low
Retry due to a decrease of discharge gas superheat

Retry due to Inverter abnormality

Retry due to a decrease in voltage, another retry due to the Inverter
Expansion valve opening change protection

Thermo-OFF due to oil return control

Hot start of the outdoor unit

Retry due to a decrease of high pressure

Cold draft control

Thermo-OFF due to compressor forced stop

Retry due to a excessive outdoor unit number

NOTE 2. Explanation of the term:

e Thermo-ON: condition by which an indoor unit is requesting the compressor to operate.
e Thermo-OFF: condition by which an indoor unit is not requesting the compressor operate.

NOTE 3. Even if stoppage is caused by "Alarm”, "02" is not always displayed.

NOTE 4. If the transmission between the Inverter printed circuit board and the control printed circuit board is not
carried out for 30 seconds, the outdoor unit stops. In this case, the cause of the stoppage is d1-05 and the alarm
code "04" may be indicated.

NOTE 5. If the transmission between the indoor unit and the outdoor unit is not carried out for 3 minutes, the indoor
units stop. In this case, the cause of stoppage is d1-06 and the alarm code "03" may be displayed.
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(Compressor Pressure/Frequency Indication)

Discharge Pressure ) ()
(High) (x 0.1 MPa) o {1

4

Suction Pressure [N
(Low) (x 0.01 MPa) o

) 4

22| Control Information T T T This is an indication for internal information for the remote
= control switch. This does not have any specific meaning.

o3| Operation (AN ERINEN]
Frequency (Hz) 1

4

( Indoor Unit Capacity Indication )

20

21

This is an indication for frequency of Inverter.

The capacity of the indoor unit is indicated as shown

] ] ( (I in the table below.
24| Indoor Unit Capacity | 1) ¢ ¢ || ¢ ) T] Capacity Code of Indoor Unit
' Indication Code Equivalent Capacity (HP)
06 0.8
(T 08 1.0
25| Outdoor Unit Code = || - 10 1.3
LC ) n 13 1.5
’ 14 1.8
16 2.0
26 Refrigerant Cycle (e o ;g Sg
Number Lo ([ o 50 o8
' 26 3.0
32 4.0
27 Refrigerant Cycle (L) 2'2 g 8
Number o) 20 16.0
’ - "n" indicates total number of indoor units;
( Expansion Opening Indication ) n={~ "l’, H l‘_'t :’_ IZI’ !’Z :", I’_l'
(10) (11) (12) (13) (14) (15) (16)
Indoor Unit ) A=
28| Expansion Valve ) —

(01: when shipment (DSWS5), Decimal Indication)
J4: 00 to OF
(00: when shipment (DSWS5), Indication with 16 numbers)

Opening i%) S | DN L— J3: 01to 16

Outdoor Unit —
29| Expansion Valve L Ol T T
MV1 Opening (%) e = =

In case of models without Expansion Valve (MV2),

Outdoor Unit A the same figure is indicated.
30| Expansion Valve L T 51
MV2 Opening (%) — ===

Outdoor Unit —

31| Expansion Valve ,’ ‘-” ,’,’ ,’"
MVB Opening (%) — ——

( Estimated Electric Current Indication )

32 Compressor ’_-l ( _-l l_' The total current is indicated when several
Running Current (A) | [/~ (|[L compressors are running.

In case of inverter compressor, the running current

’ Returns to Temperature Indication of primary side of inverter is indicated.

( Temperature Indication )

Contents of Check mode 2

The latest data for the three first indoor units that are connected in series are indicated when there are more than three
indoor units connected to one remote control switch.
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Pressing the “A” pushbutton located under the TEMP indication on the remote control will display the following indication.
If the “V¥” pushbutton is pressed, the prior indication is displayed.

Indication of Category Code
Indication of Temperature, etc.
Indoor Unit Intake

1| AirTemp.at ||~ /||~ —=1|| | —1 Normal |- Temperature Displayed

Thermistor (°C) —
’ I:] (Thermistor Open-circuited

(Temperature Indication)

—
—
-—
'
Lt

-
-
™
U

or  or PCB Defected)
1 129| (Temp. for Top of Comp.)

Indoor Unit
2 | Discharge Air Temp.

. o —
at Therr’rﬁr( ) (Thermistor Short-circuited

—
(
-
-

(

~
|
U
-
g

or or PCB Defected)

Indoor Unit Heat 255
3 Exchanger Liquid o e - or
Pipe Temp. (Freeze [ (Temp. for Top of Comp.)
Protection) (°C) L=
See "Self-Checking of PCBs using ||
Remote Control Switch"
4 Ooétdoor Air Temp. ,-" '-” " ,-’ (NOTE 1) During transient period such as starting time, etc.,
(°C) = "- -" may be indicated for a limited time.

(NOTE 2) All the data during the check mode 2 will be
changed to "00" if a power failure occurs during
alarm indication.

Indoor Heat

‘
L
—

(
-
—

(

5 | Exchanger Gas

Pipe Temi.("C)

Evaporating Temp. - J
at Heating (°C) || e

This is an indication for internal information for the

7 | Control Information R g remote control switch.
This does not have any specific meaning.

Discharge Gas
8 | Temp. at the Top of
Comp. Chamber (°C)

~
UM
"
UM

I
I
-
=
=

The average temperature of running compressors
is indicated.

~
-
o
~
U

to next page
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(Compressor Pressure/Frequency Indication)

g | Discharge Pressure || J7( °f (1
(High) (x 0.1 MPa) (| 1
10| Suction Pressure O T
(Low) (x 0.01 MPa) (AR
; 1) Lo
11| Control Information Tl T
12| Operating ||
Frequency (Hz) 1) (N
(_Expansion Opening Indication )
Indoor Unit = = =
13| Expansion Valve ’-" ,-,’ ,-' ,’ ,’
Opening i%) ——
Outdoor Unit ——— = =
14| Expansion Valve ’-" ,'- ’-" '-,’
MV1 Opening (%) — =
( Estimated Electric Current Indication )
15| Compressor T T
Running Current (A) (IR

' Returns to Temperature Indicatiom

( Temperature Indication )

244

This is an indication for internal information for the remote
control switch. This does not have any specific meaning.

This is an indication for frequency of inverter.

The total value is indicated when two compressors
are running.

SMGBO0065 rev. 1 - 12/2010

HITACHI

Inspire the Next



8 Troubleshooting H |TACH l

Inspire the Next

8.5 Troubleshooting by using the 7-segment display

Only the authorized person can carry out checks using this method. The operating conditions and each part of the refrigerant
cycle can be checked with the 7-segment display and pushswitches on the PCB1 in the outdoor unit.

(1) Before carrying out checks
(a) Turn ON the main power supply switch. Wait more than 20 seconds before starting the checks.

(b) Check items:

»  Connection information.

* Information of the outdoor unit.

* Information of the indoor unit.

» Information of the cause of the alarm code.
* Alarm code historical information.

(c) Check the location of the 7-segment display and the pushswitches.

I\ pancer

The PCB and the electrical components are powered by AC 220-240 V. Never touch the electrical parts and the
cables when carrying out the checks.

(2) Location of the pushswitches and the 7-segment display

The pushswitches and the 7-segment display are located on PCB1.

PSW2 PsSwW3
PSW5

SEG2 SEG1

52C1

— — — —
X1 20C
‘ ‘ ‘ ' ‘X2 ' 212‘20“ ‘5202
- - - -
PSW1 , ' ' ' 20CHG‘ 'ZOH ' '
- 20F2 211§ cH2 e
PSW4 pCB VY , VY , anY , V',

Fan 20A2

7-Segment
Display
—

Nl

(3) Protection control code on the 7-segment display

* A protection control code is displayed on the 7-segment display during the operation when the protection control has
been activated.

» A protection control code is displayed while the function is operating, and it is cancelled when it is released.

* When several protection controls are activated, the code number with the highest priority is displayed (see below for
the order of priority).

(a) Higher priority will be given to the protection control related with the frequency control.

<1> Pressure ratio control <6> Low pressure decrease protection

<2> High pressure increase protection <7> Demand current control (running current limit control)
<3> Current protection <8> Low pressure increase protection

<4> Inverter fin temperature increase protection <9> High pressure decrease protection

<5> Discharge gas temperature increase protection
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(b) Regarding the retry control, the lastest retry code will be indicated unless the protection control related with the frequency
control is indicated.

Code during the

Code Protection control .
degeneration control
F o { Pressure ratio protection control F I {
F i 2  High pressure increase protection F I =
F h 3 Inverter current protection F = =
F h - Inverter fin temperature increase protection F [ H
= o ~ Discharge gas temperature increase protection at the upper part of = - 5
the compressor a
F o & Low pressure decrease protection
F o = High pressure decrease protection .
- - - : Without
F o A Demand current protection control
F o =  Low pressure increase protection
Code during
the
Code Retry control .
degeneration
control
F { {  Pressure ratio decrease retry
F { 2  Low pressure increase retry
F { 3 High pressure increase retry
F { { Constant speed compressor overcurrent retry
F { % Discharge gas temperature increase retry / Low pressure decrease retry Without

=  Discharge gas super-heat decrease retry

I

Inverter anomaly retry

= Abnormal Inverter voltage retry / Inverter failure retry

F 2 £ High pressure decrease retry

[#) vore

(1) The retry indication is prolonged for 30 minutes unless a protection control is indicated.
(2) The retry indication disappears if the stop signal comes from all rooms.

(3) The protection control code indicated on the 7 segment display changes to an alarm code when the abnormal
operation occurs. Also, the same alarm code is indicated on the remote control.

(4) In the case that the degeneration control is activated, indications Pc1 to Pc5 are displayed instead of P01 to
PO5.
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(4) Activation condition of the protection retry control code

The protection control or the retry control is carried out to prevent abnormal operation. The activation conditions are listed
in the following table.

Code Protection control Activation conditions Notes
P01 Pressure ratio protection control Compression ratio € > 8.5 or compression ratio € < 2.0 -

Discharge pressure
High pressure increase

P02 . Pd = 3.45 (in cooling mode) -
protection
Pd 2 3.35 (in heating mode and in heat recovery mode)
Inverter output current = (a) A
P03 Inverter current protection -
(a)400V =225
P04 _Inverter fin templerature Inverter fin temperature = 80 °C -
increase protection
Discharge gas temperature Temperature of the upper part of the compressor
P05 . : o -
increase protection Td=112°C
P06 | pressure g Suction pressure Ps < 0.1 MPa -
protection
High pressure decrease .
P09 ) Discharge pressure Pd < 1.0 MPa -
protection
Demand current setting value: the Upper
POA Demand current protection Compressor running current = Demand current setting limit of the total running current is set to
control value 100%, 80%, 70%, 60% and 40% in normal
operation.
POd ORI TS Suction pressure = 1.3 MPa -

protection
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Code Retry control

P11 Pressure ratio decrease retry

P12 Low pressure increase retry

P13 High pressure increase retry

Constant speed compressor

P14
overcurrent retry
Discharge gas temperature
increase retry
P15
Low pressure decrease retry
Discharge gas super-heating
P16
decrease retry
P17 Inverter anomaly retry
Inverter voltage anomaly retry
P18

Inverter failure retry

P26 High pressure decrease retry

Activation conditions

Pressure ratio € < 1.8

Ps > 1.4 MPa

Pd > 3.8 MPa

*ico < 2.5 Aover 50 ms
*ico = icomax over 50 ms
ico: running current of the constant speed compressor

icomax: maximum current of the constant speed
compressor

Constant speed icomax
compressor T
E655 155 A
E855 21.0A

Discharge gas temperature = 132 °C for more than
10 minutes, or

Discharge gas temperature = 140 °C for more than 5
seconds

Ps < 0.09 MPa more than 12 minutes

Discharge gas superheat < Tc + 10 °C more than
30 minutes

Tc: Saturation temperature

Instantaneous overcurrent

Abnormal current sensor

IPM error

Fin temperature =2 100 °C

Insufficient voltage in the Inverter circuit

Excessive voltage in the Inverter circuit

The actual Inverter frequency is 0 Hz more than 3 seconds
after the Inverter frequency is outputted

Pd <Ta/ 130 + 0.1 MPa more than 4 minutes, or

Pd < 1.0 MPa more than 60 minutes

Ta: Ambient temperature

Ps: Compressor suction pressure; Pd: compressor discharge pressure.

(5) Alarm code

Refer to chapter Alarm codes, see on page 168.
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Notes

When activating three times in thirty
minutes, alarm code "43" is indicated.

When activating three times in thirty
minutes, alarm code "44" is indicated.

When activating three times in thirty
minutes, alarm code "45" is indicated.

When activating three times in thirty
minutes, alarm code "39" is indicated.

When activating three times in sixty
minutes, alarm code "08" is indicated.

When activating three times in sixty
minutes, alarm code "47" is indicated.

When activating three times in one hundred
and twenty minutes, alarm code "07" is
indicated.

When activating six times in thirty minutes,
alarm code "48" is indicated.

When activating three times in thirty
minutes, alarm code "51" is indicated.

When activating seven times in thirty
minutes, alarm code "53" is indicated.

When activating three times in thirty
minutes, alarm code "54" is indicated.

When activating three times in thirty
minutes, alarm code "06" is indicated.

When activating three times in thirty
minutes, alarm code "06" is indicated.

When activating three times in thirty
minutes, alarm code "55" is indicated.

No alarm.
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(6) Check method by checking mode

Menu I [ Press PSW1 for once. I (
m To Start Checking \v A v A
Fress PSW1 more than Check Mode (A) Outdoor Combination Unit No.
“Menu” will be indicated. “CHEC” The outdoor combination unit No. is
v A indicated on the 7-segment display as follows.
External Unit Indication
- Input/Output Unit A (No.1) PrT0
IDe‘an"f Ex‘gma' . ‘ioST’ Unit B (No.2) | PrT2
nput/Output Setting is shown -
A v A Unit C (No.3) | Pri3
And Function Setting is shown Function Indication Example
in item 4.3. Setting Unit A (No.1)
“FUNC” '- ’-'
e i
V A

_— va

Connecting Information
CAP

The Details of indicated informations

» )
[CAPA shall be according to the (B)
HV Y < “Connecting Information”.
Outdoor Unit Information | p» The Details of ipdicated informations
gl < shall be according to the (C)
v A “Outdoor Unit Information”.
Indoor Unit Information » The Details of indicated informations
< shall be according to the (D)
v a “Indoor Unit Information”.
Cause of Alarm Code > The Details of indicated informations
T shall be according to the (E)
Rlcd «
=\ “Cause of Alarm Code Information”.
History of Alarm Code > The Details of indicated informations
ACH, < shall be according to the (F)
v a “Alarm Code History Information”.
PSW pushswitch on PCB1
PSW2 PSW1: enter.
A
[PSW5] « [PSW1] » [PSW3) PSW2, 3, 4 and 5: for checking.
v
PSW4

+ To cancel the check method.
Press PSW1 for more than three seconds while the “menu mode” is displayed.

The indication on the LCD screen will be turned OFF and condition will return to normal.

@ NOTE

Ensure the check mode is cancelled after the checks have been carried out.

(B) Connection information

This information is indicated on unit A (main unit) only.

Press PSW4 (V) to move forward or PSW2 (A ) to move back.
Select the outdoor unit No. for indication.

Press PSW3 (») for detailed information on the selected unit No.:

Unit Indication
Unit A (No. 1) =T= i
Unit B (No. 2) =T= T
Unit C (No. 3) P=T=

Press PSW4 (V) to move forward or PSW2 (A) go back.

This information will be alternatively indicated as “ltem” — “Details”.
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Press PSW5 () to return to the outdoor unit No. selection.

Item

Total capacity of the connected outdoor

! units

2 Constitution quantities of the outdoor
units

3 Total capacity of the connected indoor

units
4 Number of connected indoor units

5 Refrigerant group

Total capacity of the operating indoor
units

7 Total compressor frequency

8 Accumulated operating time

(C) Information for the outdoor unit

HITACHI

Inspire the Next

7-segment display

SEG2

Select the outdoor unit combination number for indication.

)
1)

Details

SEG1

Total capacity of the combination of
F outdoor units Refer to the "Capacity table
for the outdoor units".

Constitution quantities of outdoor unit
combination

= Total capacity of the connected indoor

units

AR Number of connected indoor units

oA Refrigerant group number (0 to 64)
Total capacity of the operating indoor

o units. Refer to the "Capacity table for the
indoor units".

i Units: Hz

L Units: hour (indication x 10 hours)

When changing the selection, press PSW4 (V) to move forward or PSW2 (A ) to move back.

Select the outdoor unit combination number by pressing PSW4 or PSW2.

Unit Indication
Unit A (No. 1) oot 0
Unit B (No. 2) P ==
Unit C (No. 3) oot 0 3

Press PSW3 (») for detailed information.

Press PSW4 (V) to move forward or PSW2 (A) to go back.

This information will be indicated alternating as “Item” — “Details”.

Press PSW5 (<) to return to the outdoor unit combination number selection.

Indication details:

7-segment display

Item

SEG2

1 Capacity of the outdoor unit

Output status of the outdoor unit

2 : 5
microcomputer
Running frequency of the Inverter »
3 H
compressor MC1
4 Total number of compressors =
-

running

5 Air flow rate -

MV1 of outdoor unit

MVB of the outdoor unit for bypass

250

Opening of the expansion valve =

Opening of the expansion valve =
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SEG1

Details

Unit capacity indication.
Refer to the "Capacity table for the outdoor units".
Output status of the outdoor unit microcomputer.

Refer to section "location of pushswitches and the
7-segment display".

Running frequency of Inverter compressor
indication (Hz)

Indication of the total number of compressors
running

Air flow rate indication (0 to 25 steps)

Opening indication of the expansion valve MV1
for outdoor unit (Unit: %)

Opening indication of the expansion valve MVB
for the bypass indication (Unit: %)
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7-segment display

Item Details
SEG2 SEG1

Unit: MPa

Discharge pressure (High) P 0 Thermistor open circuit indication: &.52
Thermistor short-circuit indication: 4.5
Unit: MPa

Suction pressure (Low) Fa o Thermistor open circuit indication: =.2'%
Thermistor short-circuit indication: -&.2'5
Unit: °C

Ambient air temperature (Ta) = o Thermistor open circuit indication: - {7

= Tx]

Thermistor short-circuit indication: ="

Discharge gas temperature at the Ll e

upper part of the compressor MC1 7 e Thermistor open circuit indication: &

(Tb1) Thermistor short-circuit indication: =55
Unit: °C

Discharge gas temperature at the B - Thermistor open circuit indication:

upper part of the compressor MC2 7 = _

(TD2) Thermistor short-circuit indication: =55
Only 14 HP to 18 HP
Unit: °C

E;/:gr?gating temperature TE in TE 0 Thermistor open circuit indication: - {Z"7
Thermistor short-circuit indication: {='"
Unit: °C

hGea:ttee:;E;zztg:e o Erieleer Uil i o Thermistor open circuit indication: - '
Thermistor short-circuit indication: {='"
Unit: °C

Super-cooling temperature e HO Thermistor open circuit indication: - {='"
Thermistor short-circuit indication: {='"
Unit: °C

E;Js:sr-scooling temperature in the = ol Thermistor open circuit indication: - {='"
Thermistor short-circuit indication: {='"

Inverter fin temperature T F o Unit: °C

Fan controller fin temperature T F Fo Units °C

Compressor MC1 current *1) A 0 Unit: A

Compressor MC2 current *1) A 0 unit:A
Only 14 HP to 18 HP

Fan motor MFO1 current *1) RF o Unit: A

Ocsg:;’triizsfi’r;';"m accumulated U {0 Unit: hour (indication x 10 hours)

Compressor MC2 accumulated Ve o Unit: hour (Indication x 10 hours)

operating time = e Only 14 HP to 18 HP

Compressor MC1 accumulated L . Unit: hour (Indication x 10 hours)

operating time - - The accumulated operating time can be reset. *2)
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7-segment display
Item Details
SEG2 SEG1

Unit: hour (Indication x 10 hours)

np | CEmRESELl SIEE ERRIMUE S ek 20 Only 14 HP to 18 HP
operating time
The accumulated operating time can be reset. *2)
26  Cause of the Inverter stoppage )y 7 e Refer to the "Inverter stoppage cause table". *3)
27  Cause for fan controller stoppage F i f\;ifer © Iz HessE B T ERnieler S gEge

*1) The indicated current is a reduced value. Use a clamp meter for the current precise value.

*2) To reset the accumulated operating time, press "PSW1 and PSW3" for five seconds while the accumulated data is
displayed.

(Example)
SEG2 SEG1

r Iyl
NOTE: The outdoor unit No. is indicated on the one digit of “SEG1”

*3) Cause of the Inverter stoppage: display digits indication

-
'

{: compressor No.

- outdoor unit No.

*4) Cause for fan controller stoppage display digits indication

It o1
[

g
~

{: fan controller No.

- outdoor unit No.

» Capacity table for the outdoor units.

Indication Capacity (kW) Horsepower (HP)
64 224 8.0
80 28.0 10.0
96 33.5 12.0
112 40.0 14.0
128 45.0 16.0
144 50.0 18.0

[#) wore

In the case of unit combinations, the outdoor unit capacity indication is the total capacity of the constitution units.
Example:

In the case of unit RAS-54FSXN:

RAS-54FSXN = RAS-18FSXN x 3

144 x 3 =432

Indication "432" will be displayed.

(D) Indoor unit information
This information is indicated on unit A (main unit) only.

Select the indoor unit number for information indication.
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Press PSW4 (V) to move forward or PSW2 (A) to move back.
Select the indoor unit number for indication.

Press PSW3 (») for more detailed information on the unit number selected.

Unit no. Indication
No. 0 =
No. 1 ) 1_‘1'1'_-1' {

4 I

No. 63 Hodbd

Press PSW4 (V) to move forward or PSW2 (A) go back.
This information will be alternatively indicated as “ltem” —» “Details”.
Press PSW5 () to return to the indoor unit No. selection.

Indication details:

7-segment display

Item Details
SEG2 SEG1
) ) ) - - Unit capacity indication.
1 Capacity of the indoor unit LH B ] . ]
Refer to the "Capacity table for the indoor units".
2 Opening of the expansion valve » E oo Unit: %
3 Heat exchanger liquid pipe r oo Unit: °C
temperature
4 Heat exchanger gas pipe o oo Unit: °C
temperature
5  Airinlet temperature i o Unit: °C
6  Air outlet temperature = o Unit: °C
_ Indoor unit stoppage cause code indication.
7  Unit stoppage cause code = o )
Refer to the "Indoor unit stoppage cause table".
(Example)
SEG2 SEG1

rrllnn
NOTE: The indoor unit No. is indicated on “SEG1”

»  Capacity table for the indoor units.

Capacity Horsepower Capacity Horsepower Capacity Horsepower

Indication (kW) (HP) Indication kW) (HP) Indication (kW) (HP)
6 2.2 0.8 14 5.6 2.0 40 14.0 5.0
8 2.8 1.0 16 6.7 23 48 16.0 6.0
10 3.8 1.3 18 71 2.5 64 22.4 8.0
11 4.0 1.5 22 8.0 3.0 80 28.0 10.0
13 5.2 1.8 32 11.2 4.0

(E) Cause for alarm code information
This information is indicated in unit A (main unit) only.
Press PSW4 (V) to move forward or PSW2 (A ) to go back.

This information will be indicated alternating as “Item” —» “Details”.
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Indication details:

7-segment display

Outdoor unit
indication.

HITACHI
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Details

Refer to the "Alarm codes table".

Item
SEG2 SEG1
1 Alarm cause code AL
"
2 Degeneracy control for pressure ‘4
g g = (I
ratio decrease protection {
. ]
3 Degeneracy control for high _ (3 b
. . = 1
pressure increase protection {
. r
4 Degeneracy control for Inverter fin (o Ha
- - = [
temperature increase protection {
) ]
5 Degeneracy control for discharge - 1= Ho
gas temperature increase protection a !
1
6 Degeneracy control for Td SH = =
q = (=
decrease protection {
]
7 Degeneracy control for overcurrent - I

protection /

(F) Alarm code history information

This information is indicated in unit A (main unit) only.

i: degeneracy control is not activated.
: degeneracy control is activated.
: degeneracy control is not activated.
: degeneracy control is activated.
: degeneracy control is not activated.
: degeneracy control is activated.
: degeneracy control is not activated.
: degeneracy control is activated.
i: degeneracy control is not activated.
: degeneracy control is activated.
1i: degeneracy control is not activated.

: degeneracy control is activated.

If a history of anomalies exists, a maximum of fifteen cases in chronological order are indicated.

Press PSW4 (V) to move forward or PSW2 (A) to go back.

7-segment display

No. of data
SEG2 SEGH1
No. 1 (lastest data) uz HE
{ 1 {

L=

No. 15 (oldest data)

Select the data No. for information indication by pressing PSW4 or PSW2.

Press PSW3 (») for detailed information.
Press PSW4 (V) to move forward or PSW2 (A) to go back.

Press PSW5 (<) to return to the unit No. combination selection.

254

SMGBO0065 rev. 1 - 12/2010

lastest stoppage alarm code



8 Troubleshooting

Indication details:

7-segment display

SEG2

Item
1 Unit accumulated operating time o
2 Cause for stoppage i
3  Alarm/ Stoppage cause code o

4 Abnormal data indication -

(7) Running current of compressor

* Inverter primary current.

The Inverter primary current is estimated from the running current
of compressor MC1 indicated on the 7-segment display as shown

in the picture.

* Indicated running current for compressor MC2.

The running current for compressor MC2 is detected by current

sensor (CT2).

+ Cause of Inverter stoppage (check the item ")

255

Invent Primary Current (A)
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Details

Outdoor unit accumulated operating time when
the stoppage is carried out

Unit: hour (indication x 10 hours)
Alarm stoppage

Retry stoppage

Control information

Alarm and stoppage cause code.

The outdoor unit No. is indicated in 10 digit of
SEG2.

The compressor and fan controller No. are
indicated in one digit of SEG2.

The alarm and stoppage cause code are
indicated in SEG1.

The Inverter stoppage cause code is indicated
when the IT code exists in SEG2.

The fan controller stoppage cause code is
indicated when the FT code exists in SEG2.

Stoppage cause of the constant speed
compressor abnormal current is 0 A stoppage.

Overcurrent stoppage of the constant speed
compressor.

With the exception of the above.

25T
20 4
Upper Limit
154+
Lower Limit
10 4
51
0 5 10 15 20

Running Current of Compressor MC1
Indicated on 7- segment
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Code Cause
{ IPM error (Overcurrent, voltage decrease, short-circuit)

= Instantaneous overcurrent

= Abnormal Inverter fin temperature
- Inverter overcurrent

= Inverter voltage decrease

& Inverter voltage increase

& Abnormal Inverter transmission

= Abnormal current sensor

Instantaneous power failure
Anomaly in the power source phases
i Microcomputer reset

Earth fault detection

Abnormal power source phase

L

o

Inverter failure

Abnormal start-up
« Cause for fan controller stoppage (Check the item /")

Code Cause

{ Driver IC error

Ty

Instantaneous overcurrent

Abnormal Inverter fin temperature

Ly

Inverter overcurrent

Decrease in fan controller voltage

A Increase in fan controller voltage

" Abnormal fan controller transmission
= Abnormal current sensor

= Instantaneous power failure

i Microcomputer reset

i Earth fault detection

5 Reverse rotation
i Fan controller retry
" Abnormal control

2 Abnormal start-up
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8.6 RSW, DSWs and LEDs functions

Location inside the electrical box for RAS-(8-18)FSXN

,,,,,,,,,,,,,,,,,,,,,,,,, ——
' [
‘ajlii § ‘ i % d

— Ty
=L

o

NF1

[
EJ - ? %

D
=]

H EF3 EF4

1: Front side (main).

2: Interior of the electrical control box (main).

3: Front side (sub electrical control box (only for RAS-(14-18)FSXN).

Purpose
Symbol PCB
PCB1 For control
PCB2 For Inverter
FANM For fan
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1.
2.
3.
4.

Purpose

Transmission between the indoor and outdoor units.
Processing for sensor input.
Processing for dip switch input.

Operation control for parts 1 to 3. Compressor operating control, control of the bypass valve,

fan control and overcurrent control.

5.

7-segment display indication.

6. Processing of the safety device input.
7.
8

. Detection of reverse phase for power source.

Processing of the relay output.

. Inverter power part is driven by instruction of PCB1 and compressor is driven.
. Overcurrent control.

. Inverter protection control.

. DC motor speed control.

. Overcurrent control.
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a. Printed circuit board for control: PCB1

PSW4 PSW5 PSW1 PSW2 PSW3 DSw2 DSW3

THNL  THM7  PONAN  PCN4z  BCl PCN28

EE I L F ENFIEHEIEA © | oo
: N r )

|
Tk

L00

EE
C45

20

S

g2t

RE7 8

o &

5

7

1

)

oo0oof =

s

CN4
D32
]

CN7

e et e e f e

CN8

CN14
oo
S
ey

L]

CN16
2 5
A
2

CN17
000

[z ]
4
’,Dcu r %iﬁ 5 a H\
SEG2 cE g 3 I=F % E2NES PR
Z ggﬂaﬁ - Qﬁ Er e i.c” Ny [ |~ oswe
59{5%8 %ﬁqma §E§ a5 , Dﬁﬂ'@@ T E b all® \
AL S, S a cLog
SEG1 Onffgﬁ_\ﬂ °5 8© =%'1;= REGL @ \ N LED1
3 = = ca7 P &
=0 v B A ras o B
2 © A+ @PE'EW 1 P RSW1
o W e
N
LED2 @ Fmw o am b
& QE= = DSW1
@}R‘%{: %S
LED3 CSQE A <l
:g I ] § c81l
© Ll
; : c82 M
e o 0oy
O NL 81 Rl

DSW10

LEDS

< Setting of the outdoor unit DIP switches >

A CAUTION

Before modifying the DIP switch settings, the power supply must be disconnected. Otherwise, the new setting will
not be valid.

[#) wore

* While the power remains on, the switches are disabled and the settings carried out are not valid. However,
switch DSW4, contacts 1, 2 and 4 and the pushbuttons can be used with the power supply turned on.

Mark “m” indicates the position of the DIP switches. The figures show the position of the DIP switch once the
position setting has been completed.

258

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting

PSW2
A

[PSW5] 4 [PSW1] P> [PSW3
v
PSW4

Part name
DSW1, RSW1
DSW2
DSW3
DSW4
RSW & DSWs
DSW5
DSW6
DSW7

DSW10

Part name

LED1 (Red)

LED2 (Green)

LEDs LED3 (Yellow)

LED4 (orange)

LED5 (Red)

SEGs SEG1, SEG2

HITACHI

Inspire the Next

PSW pushswitch on PCB1
PSW1: enter.
PSW2, 3, 4 and 5: for checking.

Contents of functions
Refrigerant cycle number setting.
Capacity setting.
Setting not required.
Operational test and service settings.
Emergency operation / operational test and service setting.
Setting outdoor unit number.
Supply voltage setting.

Communication setting.

Contents of functions
PCB1 power indication (Low voltage).
Normal condition: activated.
Abnormal condition: not activated.
LED2 indicates the transmission status between PCB1 and PCB2.
Normal condition: flashing.
Abnormal condition: activated or not activated.
LED3 indicates the transmission status between the indoor and outdoor units.
Normal condition: flashing.
Abnormal condition: activated or not activated.
LED4 indicates the transmission status between outdoor units.
Normal condition: flashing.

Abnormal condition: activated or not activated.

PCB1 power indication (High voltage).
Normal condition: activated.

Abnormal condition: not activated.

Indicate the following: "Alarm", "Safety protection device has been activated' or "Checking items".

b. Inverter printed circuit board: PCB2 (and transistor module)

LED201 (Red)

Fixing Screws for

Transistor Module (M4) %
Transistor Module
O

P1O
Screw (M5) K
N1O

CN207

CN206
LED202 (Yellow)
CN2

DSW1

PCB2 for Inverter

PCN301 i
Fixing Screws for ‘

Transistor Module (M4)

Screw (M5)
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Fixing Screws for
Transistor Module (M4)
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Part name Contents of functions

PCB2 power indication.
LED201 (Red) Normal condition: activated.
Abnormal condition: not activated.

Microcomputer status indication.
LED202 (Yellow) Normal condition: activated.
Abnormal condition: not activated.

DSW1
+ DSW1

Setting not required to be carried out.

When contact number 1 is set to the ON position, the
electrical current detection is cancelled.

Contact number 1 must be set to the OFF position after
the electrical work is carried out.

c. Fan controller

Part name Contents of functions

Fan controller power indication.
LED501 (Red) Normal condition: activated.
Abnormal condition: not activated.

Microcomputer status indication.
LED202 (Yellow) Normal condition: activated.
Abnormal condition: not activated.

DSW1
+ DSW1

Setting not required to be carried out.
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d. Printed circuit board (PCB) of CH unit
By the LED on the PCB in the CH unit, the condition of the expansion valve and alarm information can be checked.

LED4
LEDS
LED6
LED7

PCB - CH Unit

CN2 MvS2 CN1 MVS1 R201 DM201 €203 L1

oco0o0o00o0 oco0o0o0o0o0 p—x\

opnnnnnnn

ndonh Aoonnnnn

n nonon
b 10he | 1c13 I) Ic12 ‘ b Ic
oo uuuuuuuu%%gu
c28
. —
@ o 2201
: €207
8 ° 72
9e
°
o
o

o=
6208 C o
J

d h
q p
d
g-p
~p
q p
d b

206 C202

EE
2
B

LED201 D201
| —

pswioL "o 0 LEDS
gacg O
{To] } 506
P
c315 [ |:|c315‘—" 202,
= c:ﬁ 0 IS
7302 7301 TP =WHD=RI10 (115 €235

g
d | 20220 @*
A o P e P

G988 ® 3 1500

TBL DSWI01 D112 21022101 C233 L201 c23l

€205 C201

1

TRL

U

EFR1

1) The table below indicates the LED condition for each expansion valve when performing normal operation.

Part name Expansion valve Contents of functions
Fully opened (480 pulse): Turn ON
LED4 (Green) MVD2
Fully closed (0 pulse): Turn OFF
Fully opened (600 pulse): Turn ON
LED5 (Green) MVD1
Fully closed (0 pulse): Turn OFF
Fully opened (480 pulse): Turn ON
LEDG6 (Green) MVS2
Fully closed (0 pulse): Turn OFF
Fully opened (600 pulse): Turn ON
LED7 (Green) MVS1

Fully closed (0 pulse): Turn OFF

2) When alarming, the alarm code is indicated by LED.

LED
Alarm code Contents

4 5 6 7
o (0] X X 03 Abnormal transmission between CH unit and outdoor unit.
X X (e} (0} 03 Abnormal transmission between CH unit and indoor unit.
(0] O (6] (0] C1 2 or more CH units are connected between outdoor unit and indoor unit.
(0] O (0] X C2 9 or more indoor units connected to CH unit.
X O (0] X C3 The indoor units of different refrigerant cycle is connected to CH unit.

O: Flashing (Turn ON; 0.5 sec. / Turn OFF; 0.5 sec.)
X: Turn OFF.
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8.7 Checking procedures for each main part

The following troubleshooting procedure is used for carrying out function test of the indoor and outdoor unit PCBs.

RUN/STOP
. d) Press HI HI
Stop Operation TAC
F A N{HIGH SHIiG L) N OFF TWER
DRY Iﬂvosmoﬂ 1),
AUTO|A ! C | CENTRAL | SERVICE
g lesslveimlnstag == XRCSTH
TEMP UN/STOP .TEN"’
’@ ° /\
PCB Check Mode Simultaneously depress MODE FAN SPEED ON/OFFTIMER | RESET
CHECK two switches for 3 seconds.
1y VENT LOUVER CHECK
OO0 0dNm=A
(ex.) Indication of Unit No. "1"
I ' "’
. . e
Indication of ADDS. RN ’_’ I
Unit Number —
Indi-

After cation Contents
7 Seconds T | Normal

Abnormality (Open-circuit, Short-circuit, etc.) in circuit for

: . (| N : ,
Operating Automatic L i { | Intake Air Temp. Thermistor -
PCB Check - [ | Discharge Air Temp. Thermistor
,'_-,’ :-,’ Liquid Pipe Temp. Thermistor
After Approx. 5 sec. (Max. 30 sec. in oy
e . ~ Remote Thermistor Abnormality
Result case of transmission failure between H , !
. . . ] ; ;
indoor unit and outdoor unit) L 3 | Gas Pipe Temp. Thermistor ndoor
Max. 3 Types of Abnormalities indicated. [15 | Remote Sensor - Unit
- = PCB
ER J{H | Transmission of Central Station
. T = x|
Abnormality (1) o N JtH | EEPROM
,'_-,’ L | zero Cross Input Failure
After ,’:- E Transmission of Indoor Unit during
I\/| 1 Second This Checking Operation -
I ," ’I :’l JIT1 | Transmission of Outdoor Unit -
Abnormality (2) _ - = F L' | 1TO Input Failure
F 5 | PSHInput Failure
{} After ,'- ,'_-, Protection Signal Detection Circuit
1 Second C | opn i
i ase Detection
[ (1 o QOutdoor
Ab i (3) L '-" (1 ,’- ,':,’ Transmission of Inverter = Unit
normalit - - PCB
y - F M| High Pressure Sensor
,'- ,'_-, Comp. Discharge Gas Temp. Thermistor
f‘ftser Contents ,'- ,'_- Low Pressure Sensor
v econd oy , ,
falix eat Exchanger Evaporation Temp. Thermistor
to next page -

Ambient Air Temp. Thermistor -

262

SMGBO0065 rev. 1 - 12/2010



8 Troubleshooting H |TACH l

Inspire the Next

[#) wore

In order to carry out the prior check, in the case the wireless remote control is used, carry out the following
procedures:

1 Turn OFF the power supply.

2 Place contact no.1 of the wireless receiver's SW3 to the ON position.
3 Connect the PC-ART remote control to the terminal board.

4 Turn ON the power supply.

Once the check has been carried out, turn OFF the electrical power supply and return the connectors to the way
they were before the check.

from previous page

CHECK In case that there is a second unit.

TEMP

——> (] | >0
% <Self-checking Indication of the Next Unit>

Press |

wqn (ex.) e b o
Repetition of Self-checking of Unit No. "1". Indication of aoos. AN [ )_(
Unit No. "2" -
After
7 Seconds
- (1
Lo | (|

Result

After 1 to 5 Seconds

After 1 Second

iti S S Y Y N
Repetition Y i

RESET

Release PCB D
Check Mode

Press
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1 If this indication is continuous and “J1” is not displayed,
this indicates that each one of the indoor units is not connected to the remote control. Check the wiring between
the remote control and the indoor unit.

2 During this troubleshooting procedure, the check of the following PCB parts is not available:
Indoor unit PCB: relay circuit, DSW switches, option circuit, fan circuit, protection circuit.

Outdoor unit PCB: relay circuit, DSW switches, option circuit.

3 In the case this troubleshooting procedure is carried out in the system using the central station, the indication
on the central station may change during this procedure. However, this is not abnormal.
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Changing of LCD Indication
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| 1 | Turn ON the power source.

Simultaneously depress the
following 3 switches. (During

TEMP MODE

operation, they can be depressed.)

U

3 The LCD indication changes as
shown in the right figure.

@

After the LCD indication changes
as shown in the right figure, the
RUN indicator flashes twice.

4 I
o

U

The LCD indication changes as
shown below.

Depress all the switches

(13 switches) one by one.

part in the figure below increases
one by one.

=\

X
i

(1

[

)
L

NOTES:
1. Any order of depressing
switches is available.

simultaneously is invalid and
not counted.

Every time the switch is depressed,
the number of the indication of (A)

2. Depressing 2 or more switches

=

U

The LCD indication changes as
shown below.

The remote control switch
automatically starts to check the
6 | transmission circuit.

™
DGy
U

U

To the next page
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Only for
cancellation

of EEPROM,
depress the
following

3 switches
simultaneously
during changing
LCD indication.

TEMP

TEMP

MODE

To

Indicating
No. LCD Indication Period
(sec.)
cooL HIGH TEMP
S~ | =11t 1) C
1 bRY W I For
. sepucE FEIDTT 1 second
MED i Y
5 HEAT \ 11 For
ajc uesn T 7T 1 second
A7C CENTRAL
G i
\ QI’Q.ATII(IHR
3 Low o ol | FOr
- JR— 1 second
Q HSTRG
FAN oG LOnER 2 27",1'”'5" SET
-~ - -
4 For
AUTO 1 second
G VENTI L
E 6“0? HIGH G L0k 3 OFF THER ST TEMP
MED| ¥ | eriar-iviet 7] T2
5 HEA;II- Low \DEEJST —H' 11 “;T For
3 seconds
AUTO| A/C |CENTRAL | SERVICE
oo, |vENTIHSTRG | S

Unless all the switches are depressed,

the checking do not proceed to the next item.

In case that the transmission circuit is abnormal,
the LCD indication remains as the left figure and
the checking do not proceed to the next item.
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U

The LCD indication changes as
shown below.

The detected temperature of remote
control thermostat is indicated at
the part (A) in the figure below.

®

N
L

-_—t

U

The LCD indication changes as
shown below.

™ —
DGy

=
™

In case that EEPROM is not canceled,
depress the CHECK switch.

HITACHI

Inspire the Next

If the number "- -" or "FF" is indicated at the (A)
part, the remote control thermostat is abnormal.

>

AV

The LCD indication changes as
shown below.

{
(

-
-
(

—
N~
—

After several seconds are passed,
the remote control switch is
automatically activated again.

U

10

When the remote control switch is
activated again, the RUN indicator
is ON and the operation is started.
Therefore, depress switch and
stop operation.

RUN/STOP

NOTES:

1. In case that the operation is not
automatically started when the
remote control switch is
activated again, the detection
circuit for momentary stoppage
may be abnormal.

However, it would not interfere
the normal operation.

2. There is a case that the
operation is automatically
stopped after the automatic
operation when the remote
control switch is activated again.
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In case of depressing the RESET switch or
leaving 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 indicated at the (A)

part shown in the figure below. When the

number "99" is indicated, EEPROM is abnormal.

-t
—

T

@V?'

Y—
R

The number indicated at the (A) part is "99",
the checking do not proceed to the next item.

Cancellation of EEPROM

3

U

11

The LCD indication changes as
shown below and the EEPROM is
automatically canceled by the
remote control switch.

12

The LCD indication changes as
shown below.

{
(

-
-
(|

—
N~
—)

After several seconds are passed,
the remote control switch is
automatically activated again.

In this case, the operation is not
started automatically.
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(1) High voltage discharge work for replacing parts

A CAUTION

Carry out this high voltage discharge work to prevent electric shock.

Procedure

(a) Turn OFF the main switches and wait three minutes. Check to make sure high voltage is not present. If LED201 is ON
after the start-up and OFF after the power supply is turned OFF, the voltage will decrease lower than DC 50V.

(b) Connect connecting wires to an electrical solder bit.

(c) Connect the cables to terminals, P and N of the IPM. => The discharge is started, which will heat up solder bit. Be careful
not to short-circuit between terminals P and N.

(d) Wait 2 or 3 minutes and measure the voltage once again. Make sure no voltage is present.

Plug
Solder Bit M

\ Connecting Wires

Transistor Module (IPM)

(2) Method for checking the transistor module (IPM).

External appearance and internal circuit of transistor module.

Drive Circuit

[T Drive Circuit

(P [T Drive Gircuit X
(P [T7] Drive Circuit |

| Sensor

Over Heating )
?__ Protection Circuit

VERE

Procedure:

Remove all the terminals from the transistor module before the check. If steps (a) and (d) are carried out and the results
are satisfactory, the transistor module is normal. Measure with the multimeter set under 1 kQ range. Do not use a digital
multimeter.
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(a) Resistance is measured when the + side of the multimeter
touches terminal P of the transistor module and the - side of the
multimeter touches terminals U, V and W of the transistor module.
It is normal for all the resistances to be between 1 and 5 kQ.

(b) Resistance is measured when the - side of the multimeter
touches terminal P of the transistor module and the + side of the
multimeter touches terminals U, V and W of the transistor module.
It is normal for all the resistances to be greater than 100 kQ.

(c) Resistance is measured when the - side of the multimeter
touches terminal N of the transistor module and the + side of the
multimeter touches terminals U, V and W of the transistor module.
It is normal for all the resistances to be between 1 and 5 kQ.

(d) Resistance is measured when the + side of the multimeter
touches terminal N of the transistor module and the - side of the
multimeter touches terminals U, V and W of the transistor module.
It is normal for all the resistances to be greater than 100 kQ.

(3) Method for checking the diodes module (DM).

External appearance and internal circuit of diode module.

NG| Chve
]|l

Procedure:

HITACHI
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~ O
~ O

+
~o0—

If steps (a) to (d) are carried out and the results are satisfactory, the diode module is normal. Measure with the multimeter

set under 1 kQ range. Do not use a digital multimeter.

(a) Resistance is measured when the + side of the multimeter
touches the + terminal of the diode module and the - side of the
multimeter touches the ~ terminals (3 Nos.) of the diode module. It
is normal for all the resistances to be between 5 and 50 kQ.
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(b) Resistance is measured when the - side of the multimeter
touches the + side of the diode module and the + side of the
multimeter touches the ~ terminals (3 Nos.) of the diode module. It
is normal for all the resistances to be greater than 500 kQ.

(c) Resistance is measured when the - side of the multimeter
touches the - side of the diode module and the + side of the
multimeter touches the ~ terminals (3 Nos.) of the diode module. It
is normal for all the resistances to be between 5 and 50 kQ.

(d) Resistance is measured when the + side of the multimeter
touches the - side of the diode module and the - side of the
multimeter touches the ~ terminals (3 Nos.) of the diode module. It
is normal for all the resistances to be greater than 500 kQ.

(4) Method for checking the capacitor

(a) Check that the screws are tightly fastened.
(b) Check that the capacitor is not blackened or bulging out.
When checking the capacitor, disconnect the -B- terminals.

Do not disconnect the -A- terminals.

Capacitance 400 V
For Inverter 4700 uF
For the fan controller 2700 uF

(5) Method for checking the resistor

Measure both ends of the resistor as shown in the figure. It is
normal for the resistance to be « Q.

Resistance 400V
RSA1 0.5kQ
RS2 0.5kQ
For Inverter
R1 6.3 kQ
R2 10.5 kQ

(6) Method for checking the fan controller

(a) Turn OFF the power source switches before performing this work.

Also ensure that LED501 (red) on the fan controller is turned OFF.
If LED501 is ON, electrical shock may occur.

(b) Disconnect all the cables connected to the fan controller.

Measure the resistance between terminals using a multimeter. Do not use a digital multimeter.
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When measuring, check the multimeter probe colour and the terminals to be measured as shown in the table below.

Multimeter probes

Fan controller

Red (+) - Black (-)

P1-R
P1-S
P1-T

OF s= O

( | \
REESJIEEDe) —

(@)
i

s<c¥U%TY50nx
zZZssczzz

HIC1
L

LED501

oo
e

Z2zz2<Czzz 10D
S<cU9¥T%40pxn%33

Resistance range

1 kQ and over

The resistance will gradually increase
after it is between 1700 kQ to 1900 kQ

)

(*) Stay on for at least 30 seconds when measuring the following terminals.

< Initial DSW setting >

1 2
OFF OFF

DSW1
3 4
OFF OFF

Regarding the DSW setting, do not change the original setting. If the settings are modified, transmission anomalies and fan
controller failure may occur.

(7) Method for checking the electronic expansion valve

Locked with fully closed

Locked with slightly open

Locked with fully open
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Indoor unit electronic expansion valve

Check the temperature of the liquid pipe during the heating
operation. If the temperature does not increase, this is
abnormal.

It is abnormal under the following conditions:

The temperature of the freeze protection thermistor is
lower than the temperature of the suction air when the unit
under checking is stopped and other units are operating in

cooling.
Electronic Expansion Valve

Freeze Protection
Thermistor
—>

/ '

Unit Other
Under Units
Checking ‘

SMGBO0065 rev. 1 - 12/2010

Outdoor unit electronic expansion valve

It is not abnormal if the pressure of the liquid pipe does not
increase during the cooling operation.

It is abnormal if the pressure of the liquid pipe does not
increase and the expansion valve outlet temperature
decreases after the cooling operation is started.

It is abnormal under the following conditions:

After heating operation in the heating mode for longer than
30 minutes, the compressor discharge gas temperature is
not 10°C higher than the condensing temperature and there
are no other problems such as excessive refrigerant charge,
etc.
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(8) Checking the electrical coil parts

Part name Model

DC fan motor for outdoor

il DMLBASPHT

750 W
RAS-(8-12)FSXN

DC fan motor for outdoor

unit ECW8802AH

1200 W
RAS-(14-18)FSXN

Part names

Solenoid valve for gas bypass

Reversing valve

Compressor motor (for Inverter compressor)
Compressor motor (for constant compressor)

Compressor motor (for constant compressor)
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Electrical wiring diagram

U: Red

V: White W: Black
U: Red
V: White W: Black
Model
SR10PA

Coil: STF-01AJ502D1

+
Body:

STF-0401G (8-12 HP)
STF-0712G (14-18 HP)

E656DHD
E655DH
E855DH
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Wiring No. Resistance (Q)

White-black
Black-red 2.58 +0.3 at 20°C
Red-white

White-black
Black-red 0.794 £ 5% at 20°C
Red-white

Resistance (Q)
1250 at 20°C

1130 at 20°C

0.839 at 75°C
2907 at 75°C
2296 at 75°C
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(9) Compressor checks
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COMPRESSOR CHECKLIST

CUSTOMER: MODEL: DATE:
Serial No.: Production date: TR el
No. Checking item Check method Result

10

11

12

13

14

15

Are THM8 and THMS properly connected?
THM8 and THM9: discharge gas thermistors

Are thermistors THM8 and THM9 disconnected?

Are the current sensor connectors properly
connected?

Is the current sensor defective?
Is the current sensor part of PCB2 defective?

Is the direction of the current sensor (CTU, CTV)
reversed?

Are power supply cables U and V correctly
inserted in the current sensor?

Are expansion valves (MV1 and MVB) properly
connected?

Are expansion valve (MV1 and MVB) coils
properly installed?

Are the refrigeration cycle and the electrical
wiring system improperly connected?

Is the expansion valve completely closed
(locked)?

Is the expansion valve completely open (locked)?

Are the magnetic switch (CMC1 and CMC2)
contacts for compressor defectives?

Is there any voltage anomaly between L1-L2, L2-
L3 and L3-L1?

Is the compressor oil acidified when the
compressor motor has burned out?
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(1) Are the thermistor wires properly connected?

(2) Check to ensure that the Td1 indication on the 7-
segment display is greater than the Td2 indication when
compressor No. 1 is operating.

Td1: THM8 temperature
Td2: THM9 temperature

(1) Check to ensure that the thermistor on the upper part
of the compressor is properly installed.

(2) Check to ensure that the currently measured
temperature is very different than the (Td1, Td2) indication
during the check mode.

(1) Check to ensure that the A1 and A2 indication on the 7
segment display is 0 during the compressor stoppage.

(2) Check to ensure that the A1 and A2 indication is not 0
during the compressor operation (however, A2 is 0 during
the stoppage of compressor No. 2.).

Visually check the direction.

Check to ensure that the cables are properly inserted.

Check to ensure that MV1 to CN10 and MVB to CN12
connections are correct.

Check to ensure that each coil is properly installed in the
valve.

Check to ensure that refrigerant flows in the indoor units by
operating one refrigeration cycle from the outdoor unit.

Check the following by the outdoor unit check mode.

(1) Liquid pipe temperature (TL) < Inlet air temperature (Ti)
during the cooling operation.

(2) Liquid pipe temperature (TL) > Inlet air temperature (Ti)
during the heating operation.

Check to ensure that the liquid pipe temperature is lower
than the inlet air temperature of the stopped indoor unit
when other indoor units are operating in cooling mode.

Visually check the surface of each contact.

Check to ensure the voltage imbalance is smaller than 3%.

Take into account that the power supply voltage must be
within 400 V + 10%.

Check to ensure that the oil colour is not black.

SMGBO0065 rev. 1 - 12/2010
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Additional information regarding the COMPRESSOR CHECKLIST

Check item

1 and 2

3,4and 5

6and7

8and 9

10

11
12
13
14
15

Additional information (Mechanism of compressor failure)

The liquid refrigerant return volume to the compressor is controlled by the discharge gas temperature Td1 when only compressor
No. 1 is operating. If Td1 and Td2 are reversely connected, the liquid refrigerant return volume will be small by detecting the
temperatures even if the actual temperature of the discharge gas is high. Therefore, this abnormal overheating operation will cause
the insulation failure on the motor winding.

The overcurrent control (operating frequency control) is carried out by current detected by the current sensor. In this case, a winding
insulation failure will occur, since control is not available in spite of the high current.

The current sensor checks the phase and adjusts the output of the electrical wave, as well as what has been described above. If a
fault occurs, the electrical wave output becomes unstable adding overload to the motor windings and causing winding insulation
failures.

During the cooling operation, Pd is controlled by the fan revolution of the indoor unit, and Td and SH are controlled by MV for each
of the indoor units.

During the heating operation, Td and SH are controlled by MV1.

If the expansion valves are improperly connected, proper control is not available, resulting in compressor seizure depending on the
liquid refrigerant return conditions or motor winding insulation failure depending on the overheating conditions.

If the refrigeration cycle and the electrical system are improperly connected, the suction pressure operation is maintained abnormally
low or the discharge pressure operation is maintained abnormally high, resulting in an increase in compressor overload, since its
proper control is not available.

The same

The compressor may be locked due to the liquid return operation during the cooling operation.

In the case that the contact resistance becomes big, the voltage imbalance between phases will cause an abnormal overcurrent.
In this case, an overcurrent will occur, the efficiency will be reduced or the motor winding will heat up excessively.

In this case, the motor will burn up or compressor seizure.
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9. Spare parts

Index

9.1 Cabinet and fan components for outdoor UNItS...............oiiiiiiiiiiii e 276
9.1.1 Cabinet and fan components for RAS-(8-12)FSXN........ooiiiiiiiiiiiiieeeee e 276
9.1.2 Cabinet and fan components for RAS-(14-18)FSXN... ..o 278

9.2 Refrigerant cycle components for outdoor UNItS..........cc.uveviiiiiiiiiiie e 280
9.2.1 Refrigerant cycle components for RAS-(8-12)FSXN........cooiiiiiiiiiiiie e e 280
9.2.2 Refrigerant cycle components for RAS-(14-18)FSXN.......coiiiiiiiiiiiieee e 283

9.3 Electrical parts for oUtdOOr UNItS...........oooiiiiiiiieece e 286
9.3.1 Electrical box components for RAS-(8-18)FSXN.........uuiiiiiiiiiiiiiie e 286
9.3.2 Sub electrical box components for RAS-(14-18)FSXN......ccccoiiiiiiiiiiiiee e 288

9.4 Refrigerant cycle and electrical parts for CH UNits...........ccccooiiiiiiiiii e, 289
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9 Spare parts

9.1 Cabinet and fan components for outdoor units

9.1.1 Cabinet and fan components for RAS-(8-12)FSXN

Spare part document: SPN-201002E

276
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Part No.

© 0 N O 0 b~ W N

Description
Side cover L
Side cover R
Side cover 2 L
Side cover 2 R
TH holder
Thermistor
Front stay
Electrical box stay
Electrical box cover
Upper stay
Valve cover 1
Valve cover 2
Piping cover
Protection net
Motor clamp
Fan motor
Screw
Propeller fan
Washer
Closing nut
Upper cover
Screw
Air grille
Screw
Front cover
Service cover
Screw

HITACHI label

277
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Remarks

For Ta thermistor

THM7: Ambient thermistor (Ta)

MOF1

SUS, M6 for the fan motor
2644

SUS

SUS, M10

SuUS, M4

SUS, M5

SuUS, M5

HITACHI

Inspire the Next
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9 Spare parts

9.1.2 Cabinet and fan components for RAS-(14-18)FSXN
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Part No.

© 0 N O 0 b~ W N

Description
Side cover L
Side cover R
Side cover 2 L
Side cover 2 R
TH holder
Thermistor
Front stay
Electrical box stay
Electrical box cover
Upper stay
Valve cover 1
Valve cover 2
Piping cover
Protection net
Motor clamp
Fan motor
Screw
Propeller fan
Washer
Closing nut
Upper cover
Screw
Air grille
Screw
Front cover
Service cover
Screw
HITACHI label
Sub electrical box cover

Screw
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Remarks

For Ta thermistor

THM7: Ambient thermistor (Ta)

MOF1

SUS, M5 for the fan motor
2644

SUS

SUS, M10

SuUS, M4

SUS, M5

SuUS, M5

For the sub electrical box cover
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9.2 Refrigerant cycle components for outdoor units

9.2.1 Refrigerant cycle components for RAS-(8-12)FSXN

7

Y

S

@3)24)25)

o7
A

/A

Spare part document: SPN-201002E

280
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Description
Compressor (Inverter)
Vibration proof rubber
Vibration proof rubber
Nut
Oil heater
Rubber cap
Accumulator
Oil pipe assembly
Check joint
Valve stay
D pipe assembly
Oil separator
Check valve
High pressure switch
Oil separator stay
Saddle
L pipe assembly
Double tube
Strainer
Expansion valve
Expansion valve coil
Stop valve (liquid)
Plate stay
Plate stopper
Rubber sheet
Reversing valve assembly
Reversing valve
Reversing valve coil
Stop valve (gas)
Valve stay
Screw
Strainer
Check joint
Check joint
Solenoid valve
Solenoid valve coil
Strainer
Solenoid valve
Solenoid valve coll
Return oil pipe 1 assembly

Check joint
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Remarks

MC1: E656DHD-65D2Y

CH1:40.8 W,

PSH1: Saginomiya. ACB-1UB34

MVB: Saginomiya, UKV-25D26
MVB: Saginomiya, UKV-A035
3/8

RVR1, 2: Saginomiya, STF-0401

G

RVRA1, 2: Saginomiya, STF-01AJ502D1

7/8

SuUS, M5

SVA: Nichiden Kougyou, SR10P

SVA: Nichiden Kougyou, SR10PA

SVA: Nichiden Kougyou, SR10P

SVA: Nichiden Kougyou, SR10PA

For Inverter compressor



9 Spare parts

Part No.
12-16
13
14
14-1
14-2
14-3
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Description
Strainer
S pipe assembly
Expansion valve assembly
Strainer
Expansion valve
Expansion valve coil
Heat exchanger
High pressure sensor
Low pressure sensor
RC cover
Sound proof cover
Thermistor
Thermistor
Thermistor
Accessory pipe
Accessory pipe
Accessory pipe
Screw
Screw

Screw
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MV1: Saginomiya, UKV-32D28
MV1: Saginomiya, UKV-A027

HITACHI
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PD: Saginomiya, NSK-BD050F-102

PS: Saginomiya, NSK-BD020F-

102

THM17, 11, 10: For piping (Tchg, Tg, Te)

THM8: For compressor (Td1)
THM23: For piping (TBg)

SUS, M6
For cail

SuUS, M5
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9 Spare parts

9.2.2 Refrigerant cycle components for RAS-(14-18)FSXN

283
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13-1
13-2
13-3
13-4
13-5

14
14-1
14-2
14-3
14-4
14-5
14-6
14-7
14-8
14-9

15
15-1
15-2
15-3
15-4
15-5
15-6
15-7
15-8
15-9

15-10

Description
Compressor (Inverter)
Compressor (constant)
Compressor (constant)
Vibration proof rubber
Vibration proof rubber
Nut
Washer
Oil heater
Oil heater
Rubber cap
Accumulator
Oil pipe assembly
Check joint
Valve stay
D-Pipe Assy
Oil separator
Check valve
High pressure switch
Oil separator stay
Saddle
L pipe assembly
Double tube assembly
Double tube
Strainer
Expansion valve
Expansion valve coil
Stop valve (liquid)
Plate stay
Stop stopper
Rubber sheet
Reversing valve assembly
Reversing valve
Reversion valve coll
Stop valve (gas)
Valve stay
Screw
Strainer
Check joint
Check joint
Solenoid valve

Solenoid valve coil
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Remarks

MC1: E656DHD-65D2Y

MC2: E655DH-65D2Y (RAS-(14/16)FSXN)
MC2: E855DH-80D2Y (RAS-18FSXN)

CH1: 40.8 W, Belt heater
CH2: 40.8 W, Belt heater

PSH1, 2: Saginomiya. ACB-1UB34

MVB: Saginomiya, UKV-25D26
MVB: Saginomiya, UKV-A035
1/2

RVRA1, 2: Saginomiya, STF-0712 G
RVR1, 2: Saginomiya, STG-01AJ502D1

17

SuUS, M5

SVA: Nichiden Kougyou, SR10P

SVA: Nichiden Kougyou, SR10PA



9 Spare parts

Part No.

15-11
15-12
15-13
15-14
15-156
15-16
15-17
15-18
16
17
18
19
19-1
19-2
19-3
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Description
Strainer
Solenoid valve
Solenoid valve coil
Return oil pipe 1 assembly
Strainer
Return oil pipe 2 assembly
Return oil pipe 2 assembly
Check joint
S pipe assembly 1
S pipe assembly 2
S pipe 2
Expansion valve assembly
Strainer
Expansion valve
Expansion valve coil
Heat exchanger
Heat exchanger
High pressure sensor
Low pressure sensor
RC cover
RC cover
Sound proof cover
Thermistor
Thermistor
Thermistor
Piping accessory
Piping accessory
Piping accessory
Screw
Screw

Screw
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Remarks

SVG: Nichiden Kougyou, SR10D
SVG: Nichiden Kougyou, SR10PA

For Inverter compressor

For the constant speed compressor

For the constant speed compressor

MV1: Saginomiya, VKV-40D51
MV1: Saginomiya, EKV-MOZS225B0
For RAS-(14/16)FSXN

For RAS-18FSXN

PD: Saginomiya, NSK-BD050F-102
PS: Saginomiya, NSK-BD020F-102

THMA17, 11, 10: For piping (Tchg, Tg, Te)
THM8: For compressor (Td1, Td2)
THM23: For piping (TBg)

SUS, M6
For cail

SuUS, M5
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9 Spare parts

9.3 Electrical parts for outdoor units

9.3.1 Electrical box components for RAS-(8-18)FSXN

oS

,.,,%\,,o e a— ‘

AWLEA BN~

A, \«Wﬁ &
CAagr

@
©

F | Stud Bolt

H |Washer

J |Spring Lock Washer

K | Toothed Lock Washer

(o | | G |Nut
P
(@

f—mm

O

3 |14

=) =
£ w o| o
| Slz|E|lm
ol ol 25| g
| D2 alF
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Part No.

© 0o N oo o A W N DN

Description
Electrical box
Terminal board
Terminal board
Noise filter
Noise filter
Holder
Fuse holder
Fuse holder
Fuse
Fuse
Fan controller
Magnetic switch
Resistor
Resistor
Resistor
Reactor
Reactor
Diode module
Transistor module
PCB for the inverter
Collar
Collar
Bushing
Spacer
Spacer
Radiation fin 1
Radiation fin 2
Thermistor
Capacitor
Capacitor
Saddle
Printed circuit board
Spacer
Spacer
PCB plate
Capacitors
Noise suppressor

Screw
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Remarks
TB1: 600 V, 50 A (RAS-(8-12)FSXN)
TB1: 600 V, 80 A (RAS-(14-18)FSXN)
NF1: 4LFB-22930-2F
NF2: LFB-14930-3MA
EF1, 2 (for the Inverter compressor)

EF11 (for the fan)

EF1, 2: 40 A (for the Inverter compressor)

EF11: 20 A (for the fan)

FANM: PV092

CMCH1: Fuiji electric, FC-0/SP
RS1, 2: 20SHT500JA187

R1: 40SH, 6.3 kQ

R1: 40SH, 10.5 kQ

DCL2: 3.0 mH, 10 A (for the fan)
DCL1: 1.0 mH, 10 A (for the inverter)
DM: DF50AA160

IPM: 6MBP50RA120-55

PCB2: PV093

THM: For the inverter fin

CB1, 2: 450 V, 4700 pF (for the inverter)

CB3: 450 V, 2700 pF (for the fan)

PCB1: PO091

CS1, CS2
ZNR

9
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9.3.2 Sub electrical box components for RAS-(14-18)FSXN

A-4x20 6 Q\

A | Truss Head Tapping Screw (@aos F |Stud Bolt {_Jm
B |Round Head Screw (oW | | G |Nut &
C |Flat Head Screw DZM H |Washer
D |Pan Head Tapping Screw (@ J |Spring Lock Washer @
E |Hexagon Head Bolt @:M K |Toothed Lock Washer @
Part No. Description Remarks
1 Sub electrical box —
2 Terminal board —
3 Fuse holder EF3, 4
4 Fuse EF3, 4 (for the constant speed compressor)
5 Magnetic switch CMC2: Fuiji Electric, FC-2S
6 Current sensor CT2
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9.4 Refrigerant cycle and electrical parts for CH units

A | Truss Head Tapping Screw (@2 F | Stud Bolt @ Jm
B |Round Head Screw G:M G [Nut
C |Flat Head Screw D:M H |Washer
D | Pan Head Tapping Screw m J |Spring Lock Washer @
E |Hexagon Head Bolt @:m K | Toothed Lock Washer @

Spare part document: SPN-201002E

Part No. Description Remarks
1 Printed circuit board PCB1
2 Terminal board TB1: 600 V, 30 A 9
3 Expansion valve coil MVD1, S1: Fuji Kouki, HAM-MD12HS-2
4 Expansion valve coil MVD2, S2: Fuji Kouki, CAM-MD12HS-9
289
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1 O . Servicing

Index
10.1 Removing the front SEIVICE COVEN ... 292
10.2 ReMOVING the UPPEI COVEI.....oiiiiiiiiiiiei et 293
10.3 Removing the electrical DOX COVEN ... 294
10.3.1  Removing the electrical box cover for RAS-(8-12)FSXN .......ccoiiiiiiiiiiiee e 294
10.3.2  Removing the electrical box cover for RAS-(14-18)FSXN ...cooiiiiiiii s 294
10.4 Removing the electriCal DOX..........ocuiiiiiiii e 295
10.4.1 Removing the electrical box for RAS-(8-12)FSXN.........uuiiiiiiiiiiiiiiiieee e e e 295
10.4.2  Removing the electrical box for RAS-(14-18)FSXN.........ooiiiiiiieiiie e 295
10.5 Removing the electrical DOX STAY.........ouuiiiiiiiiiiiiee e e e aeaees 296
10.5.1  Removing the electrical box stay for RAS-(8-12)FSXN.......cceuiiiiiiiiiiiiiiie e 296
10.5.2  Removing the electrical box stay for RAS-(14-18)FSXN.........cccoiiiiiiieiee e 296
10.6 RemMOoVING the @ir Grille.........eiiii e 297
10.7 RemMOoVINg the OULAOOT TaN..........iiiiii e e e e e e s e rae e e e e e 298
10.8 ReMOVING the COMPIESSOT...... . ittt e e e e e e nb e e e e e e e nnees 300
10.9 Replacing the refrigerant Oil..............ooiiiiiiii e 308
10.91 NO clogging in return Oil CIFCUIL.........ooiii i e e e e e 308
10.9.2  Clogging in return Oil CIFCUIL...........eeiiiiiie ettt e s e e et e e et e e e tee e e enee e e smneeeesneeeeanns 309
10.10 Replacing the return Oil CIrCUIL...........ooeiriii e e e e e e e e eeaens 311
10.11 REMOVING thE COIIS.....coiiiiiiiii e e e e e 312
10.11.1  Removing the expansion valve coil (MV1, MVB)........cooii i 313
10.11.2 Removing the solenoid valve COil (SVA, SVG)......cooiiiiiiiiiii e 314
10.11.3  Removing the SOIENO0IA VAIVE.........ccoueiiiiiiie et a e e e s e e e e e e e nnees 314
10.11.4 Removing the reversing valve coil (RVR1, RVR2).........cccooiiiiiiiiiieiiieiiececeee e 315
10.11.5 Removing the reVersing VaIVe.... ... ettt e e e e ee e e e e enees 315
10.12 Removing the STOP VaIVE.... ..o 317
10.13  Removing the high pressure switch, high pressure sensor and low pressure sensor................ 318
10.13.1  Removing the high pressure switch (PSH1, PSH2).........oooiiiii s 319
10.13.2 Removing the high pressure sensor (Pd) and low pressure sensor (PS)........ccocccceviieeiiniiieennie 319
10.14  Removing the liquid pipe thermMistOr. ...... .o 320
10.15 Removing the ambient temperature thermistor.............ooo i, 322
10.16  Removing other electrical COMPONENES........cooiiiiiiiiiiii e 323
10.16.1  Removing the PCB1 and electrical components for the electrical box...........cccceviiiiiiiniiiinnnne 323
10.16.2 Removing the PCB2 for the INVErter...........cuiii i 325
10.16.3 Removing the diode module and transistor Module..............cooiiiiiiiiiii e 325
10.16.4 Removing the fan CONMIOIIEN...........c..oiouiiiiiii e e e 327
10.16.5  Fitting the €lecCtriCal DOX........ooo e e e e e 327
291

SMGBO0065 rev. 1 - 12/2010

10



10 Servicing HITACHI

Inspire the Next

10.1 Removing the front service cover

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

* For servicing use the following tool:

- Phillips screw driver.

1 Remove the service cover -A-.
a Remove the six screws -C- from the service cover -A-.
b Hold the service cover -A- at the bottom and extract it
forwards.

2 Remove the front cover -B-
a Remove the four screws -C- from the front cover -B-,
starting at the bottom of the front cover -B-.
b Hold the front cover -B- at the top and lift it upwards.
Remove the right and left hooks that secure the front cover
-B- and extract the cover forward.

[#) wore

1 When fitting and removing the front cover take care not to T~
get injured with the edges of the cover. )
2 When securing the front cover -A-, insert the hook -C- E ¥
— @)

firmly in the lower part of the square hole -D- of the side

cover -B-, as shown in the figure.

Do not insert the lower part of the front cover inside the
lower part of the base -E- .
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10.2 Removing the upper cover

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

* For servicing use the following tool:

- Phillips screw driver.

1 Remove the screws -A- that attach the upper cover -B-.
*  RAS-(8-12)FSXN: 6 screws.
*  RAS-(14-18)FSXN: 10 screws.

2 Lift the upper cover upward. Take care with the propeller fan when removing the upper cover.

RAS (8-12) FSXN RAS (14-18) FSXN

T

AR
\T
3

TN

-~
/
L}
-

10
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10.3 Removing the electrical box cover

HITACHI

Inspire the Next

I\ pancer

Turn OFF all the power source switches.

@ NOTE

For servicing use the following tool:

- Phillips screw driver.

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

Remove the two screws of the electrical box cover -B- and
loosen the two fixing screws, for fall prevention -C-.

Lift the electrical box cover -A- and remove it forward from the
screws -C-.

[#) wore

Before removing the screws that fix the electrical box
cover, make sure that the screws -C- are fixed to the cover,
so that the cover will not fall.

Take care not get injured with the edges of the front cover
when removing the electrical box cover.

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

Remove the two screws of the electrical box cover -B- and
loosen the two fixing screws, for fall prevention -E-.

Lift the electrical box cover -A- and remove it forward from the
screws -D-.

Remove the two screws of the sub electrical box cover -B- and
loosen the two fixing screws, for fall prevention -F-.

Lift the sub electrical box cover -C- and remove it forward from
the screws -E-.

[#) wore

Before removing the screws that fix the electrical box
cover and the sub electrical box cover, make sure that the
screws -E and F- are fixed to the cover, so that the cover
will not fall.

Take care not to get injured with the edges of the front
cover when removing the electrical box cover.
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10.4 Removing the electrical box

HITACHI
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I\ pancer

Turn OFF all the power source switches.

@ NOTE

For servicing use the following tool:

- Phillips screw driver.

9

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

Remove the electrical box cover as described in the procedure
Removing the electrical box cover for RAS-(8-12)FSXN, see
on page 294.

Remove the screws that fix the wiring of the power supply, the
wiring of the compressor, the operation line and the earth wire.
Disconnect the connector for the fan motor, the solenoid valve,
the crankcase heater and the high pressure switch.
Disconnect the connector for the thermistor, the electronic
expansion valve and the pressure sensor of the PCB1.
Remove the three lower screws -B- of the electrical box -D-.
Fit the electrical box cover.

Remove the two upper screws of the electrical box -A- and
loosen the screw, for fall prevention -C-.

Lift the electrical box -D- and remove it forward from the screw
-C-.

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

Remove the electrical box cover as described in the procedure
Removing the electrical box cover for RAS-(14-18)FSXN, see
on page 294.

Remove the screws that fix the wiring of the power supply, the
wiring of the compressor, the operation line and the earth wire.
Disconnect the connector for fan motor, the solenoid valve, the
crankcase heater and the high pressure switch.

Disconnect the connector for the thermistor, the electronic
expansion valve and the pressure sensor of the PCB1.
Remove the three lower screws -B- of the electrical box -A-.
Fit the cover of the electrical box.

Remove the two upper screws of the electrical box -F- and
loosen the screw for fall prevention -G-.

Lift the electrical box -A- and remove it forward from the screw
-G-.

10 Remove the two lower screws -C- of the sub electrical box -D-.

11 Remove the two upper screws of the sub electrical box -E- and remove the sub electrical box -D-.
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10.5 Removing the electrical box stay

HITACHI

Inspire the Next

I\ pancer

Turn OFF all the power source switches.

@ NOTE

For servicing use the following tool:

- Phillips screw driver.

a b wODN

Remove the electrical box as described in the procedure
Removing the electrical box for RAS-(8-12)FSXN, see on page
295.

Remove the four fixing screws -A- of the electrical box stay -B-.
Lift the electrical box stay -B- upward. Remove the right and
left hooks that fix the electrical box stay in the direction of the
arrow.

Remove the electrical box as described in the procedure
Removing the electrical box for RAS-(14-18)FSXN, see on
page 295.

Remove the four fixing screws -C- on the fan cover -D-.

Lift the fan cover -D- forward and remove it.

Remove the four fixing screws -A- of the electrical box stay -B-.
Lift the electrical box stay -B- upward. Remove the right and
left hooks that fix the electrical box stay in the direction of the
arrow.
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10.6 Removing the air grille

HITACHI

Inspire the Next

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

* For servicing use the following tool:
- Phillips screw driver.

1 Remove the four fixing screws -A- of the air grille -B-.
2 Remove the air grille -B-.

@ NOTE

Do not apply too much force to the shroud (plastic part) -C- to
avoid breaking or deforming it.
D: Upper cover.
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10.7 Removing the outdoor fan

HITACHI

Inspire the Next

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

e For servicing use the following tools:

- Adjustable wrench. - Puller.
- Spanner. - Nipper.
- Phillips screw driver. - Box wrench.

1 Remove the air grille as described in the procedure Removing

the air grille, see on page 297.

* Fan motor position.
A: DC fan motor.

2 Remove the closing nut -A- and the flat washer -B- that fix the
propeller fan -C- to the motor shaft using a box wrench. Remove
the propeller fan -C- from the motor shaft. If the fan is difficult to
remove as the fan is tightly fixed to the motor shaft, use a puller.

[#) wore

Do not apply too much force to the shroud (plastic part) -D- to

avoid breaking or deforming it.
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3 Remove the wire.

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292 and remove
the electrical box cover as described in the procedures Removing
the electrical box cover for RAS-(8-12)FSXN, see on page 294 and
Removing the electrical box cover for RAS-(14-18)FSXN, see on
page 294.

Disconnect the connector -E- for the fan motor located in the
electrical box -D-.

4 Remove the four screws -A- that fix the motor and remove the
motor -B-.

RAS-(8-12)FSXN: M6
RAS-(14-18)FSXN: M5

5 To assemble the fan motor again, carry out the procedure in
reverse order.

@ NOTE

a) The end of the motor wire -F- must be downward-facing
when assembling the motor -G-.

b) Fix the motor wire -F- in the motor clamp using a wire tie to
avoid contact with the propeller fan.

c) When assembling the propeller fan, position it and push it

HITACHI

Inspire the Next

so it matchs with the mark (with the cut out part of the motor shaft). Fix the propeller fan with a torque of 30 Nm

after the upper end of the fan shaft comes up.

Tightening torque for the propeller fan
30 Nm.

d) Connect the motor wire -F- in the electrical box connector -E-.

6 Check that the gap between the propeller fan and the upper cover is enough by observing from the top side of the upper
cover. Also check if there is any noise caused by contacting the propeller fan with the upper cover during the fan operation.
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10.8 Removing the compressor

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

e For servicing use the following tools:

- Long-nose pliers. - Pipe cutter. - Box wrench.
- Phillips screw driver. - Pincher. - Measure cap.
- Spanner. - Oil pan. - Wet cloth.

- Burner (welder). - Adjustable wrench. - Plier

» Collect the refrigerant by operating the compressor. Refer to How fo collect refrigerant, see on page 363.
* In other cases, collect the refrigerant before starting the work and turn OFF the power supply of the unit.

@ NOTE

e Do not touch the compressor and the high pressure pipe during the operation or after stopping the unit. The
unit is at a high temperature.

* When disconnecting the wiring or fitting the compressor, take care not to touch the wiring with the compressor
or the refrigerant pipe.

1 Remove the front service cover as described in the procedure Removing the front service cover, see on page 292. In
case that the outdoor unit is installed closely to the wall, remove the refrigerant piping and move the outdoor unit away from
the wall.

2 Unfasten the tack -C- of the sound proof cover of the compressor and remove the sound proof cover -A-.
3 Remove the rubber cap -H- and the holder -E- of the Td thermistor.

4 Remove the Td thermistor -G- in the upper part of the compressor.

@ NOTE

e The thermistor bracket -E-, the thermistor fixing plate -F- and the RC cover -D- will be used again for reassembly.
Check that the parts are in perfect condition. If they are not, replace them.

e When removing the RC cover -D- the electrical box might disturb the task, so remove the electrical box before
starting the work. If you do not, the inner aluminium sheet may be damaged when the RC cover -D- is removed.
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5 Untie the laces -B- to remove the RC cover.

Direction to Remove the Cover ——»

RC Cover

| | Compressor

@ NOTE 1 O

* Remove the RC cover in the direction indicated by the arrow.

e When you remove the RC cover take care not to deform the piping around the cover. The welding could be
damaged by the deformation of the pipe.

e When removing the compressor take care not to be injured with the edge of the metal sheet or the fins of the
heat exchanger.

e The aluminium sheet is a conductor. If the aluminium sheet is damaged it may cause a failure due to an electric
contact with the wiring. To avoid this failure, check the conditions of the RC cover when fixing.
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6 Remove the nut -A- of the terminal box cover -B-.

7 Remove the terminal box cover in the direction indicated by the
arrow -C-.

8 Disconnect the wiring of the compresoor power line -H- from
the terminal box -E-. Match the terminal numbers with the mark
band numbers -D- when reassembling. If you connect them
incorrectly the compressor may be damaged due to reverse
rotation.

[ wore

* When installing the compressor, check the terminal rings
-F- are in perfect condition. If they are not, replace them.

e Fasten the electrical wire with wire ties -G-.
* Tighten the bolts when fitting the compressor.

9 Unfasten the spring -A- to remove the crankcase heater -B-.
A
-« =
&)Y
B
10 Disconnect the suction -A- and discharge pipes -C-. A / B

Check that the piping pressure is the same that in the atmosphere.

Cut the piping in the area -B- closest to the compressor .
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After cutting, remove the pipe from the welded part of to the compressor -D- by using a burner.

[#) wore

e All the piping is connected to the compressor by welding. When applying the burner to the pipe connections,
the oil adhered inside the pipe may be burn. When welding, clean the compressor of flammable materials.
e Burner work with gas pressure is very hazardous. Make sure that the pipes are cut before burner work.

overspill from the oil discharge pipe -A-.
Before disconnecting the oil discharge pipe at the piping side,

check that the oil at the welding part is completely removed.

Remove the oil discharge pipe from the welded part -C- by using a A
Cc
" —

burner.

11 Disconnect the oil discharge pipe -A- from the compressor.
When disconnecting pinch and cut the pipe in the area closest to
the compressor -D- so that the remaining compressor oil does not

==
@ NOTE /\g
* Remove the oil from the compressor into an oil pan -B-.
e If the oil discharge pipe is disconnected without having
carried out the procedure (for example “Applying burner directly to the welding part), the refrigerant oil spilt
may be flammable. Make sure that you comply with the safety measures necessary to carry out the procedure.
* Do not throw out the collected oil by the oil pan -B-. This quantity of oil must be measured.

A

12: Remove the three compressor nuts -A- and remove the
compressor -B-.

[#) wore

* When removing the compressor take care not to touch the
surrounding pipes as it may become deformed.

e Pay attention not to be injured with the sheet metal edge
while working.

* When removing the compressor, seal the end of the oil discharge pipe -C- to avoid losing oil.

* D: Discharge pipe.

e E: Suction pipe.

* Do not expose the refrigerant cycle to the atmosphere for a long period of time to avoid mixing water with
external particles.

* Fit the new compressor as quickly as possible.

* Inthe case of RAS-18FSXN:

— In the feet of the constant speed compressor -I- there are
special washers -F- (painted in silver) fixed to absorb
vibrations -C- together with the vibration proof rubber -H-.
Never remove these washers. They are fixed with special
nuts -G-.

— Without these special nuts, the pipe may break with the
vibration of the compressor.
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13 Remove the remaining refrigerant oil -B- in the compressor from
the discharge pipe -A- into an oil pan -C- and measure the quantity
of oil collected -D- (measure cup).

This procedure must be carried out for the replacement of the
constant speed compressor or the Inverter compressor.

[#) wore

e The refrigerant oil change must be added if:

Quantity of remaining refrigerant oil in the old compressor
> Quantity of refrigerant oil pre-charged in the new compressor.
* Do not add the refrigerant oil if:

Quantity of remaining refrigerant oil in the old compressor < Quantity of oil refrigerant pre-charged in the new
compressor.
* The quantity of refrigerant oil needed to add in the circuit is calculated as follows:

Quantity of remaining refrigerant oil in the old compressor + Quantity of refrigerant oil collected in step 11 +
200 cc*) - (Initial charge of refrigerant oil in the compressor for each model).

Compressor Initial charge of refrigerant oil
For inverter (E656DHD) 1100 cc
For constant speed (E655DH) 500 cc
For constant speed (E855DH) 1100 cc

* 200 cc: This value is considered not to be removed from the chamber

* If the refrigerant oil is contaminated, exchange all of them with the new refrigerant oil.

14 Fit the new compressor. When attaching the nut on the front
side, take care not to deform the discharge pipe -B-.

Weld -A- the different parts in the following order:
» Oil discharge pipe -C-

» Discharge pipe -B-.

»  Suction pipe -D-.

@ NOTE

e Wet cloth for cooling -E-.

* When fitting the new compressor on the base, take care
not to touch the piping, as it may be damaged.

e The new compressor must be fitted with the cap. Remove
the cap just before welding the compressor.

¢ Connect the charge hose with the check joint in the low pressure side to release pressure.

* When welding the suction pipe, verify that the connecting part is firmly inserted into the compressor. The root
of the pipe is cooled to avoid welding material getting into the compressor.
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15 Fit the crankcase heater -A- around the compressor by using
a spring -C- fixed to the hooks -B- of the heater and leaving the
power supply line of the heater -D- free.

For crankcase heater original position, refer to step 17, see on page
302

[#) wore

e Check that the crankcase heater -A- is well fixed to the
compressor.

e Take care if there is space between the crankcase heater
-A- and the compressor. The power supply cables -D- can overlap and generate excessive heat. This causes
operation faults in the crankcase heater due to overheating.

* Take care if the power supply cables -D- are intertwined in the spring -C- of the crankcase heater -A- as this
may cut the cables due to vibration.

16 Fit the RC cover -A- to the compressor.

17 Reconnect all wires in the original positions.

a. The power supply wiring of the crankcase heater -C- is fixed
inside the RC cover with a tack -I- without touching with the
power supply line of the compressor -B- and the piping.

b. Draw the wire for the high pressure switch (PSH) and fix the Td
thermistor. Pull out the wires in the upper dent part -F- of the
RC cover.

[#) vore

* If the power supply line of the compressor -B- or the
power supply line of the crankcase heater -C- are in
contact with high temperature part such as the oil
discharge pipe -D- or the compressor chamber -E-, the
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wiring may be cut or burnt. Protect the wiring from the
heat and the edges with the RC cover -A-.

e Check that the high pressure switch (PSH) does not make contact with the aluminium sheet -G- of the RC
cover -A-.

c. Fit the Sound proof cover -K- firmly with two tacks -L- to avoid water entering into the free space between the RC cover
-A- and the upper sound proof cover -K-.
K

[#) wore

* Make sure that the wiring of the Td thermistor pull out from the RC cover -A- through the dent part -L-

* Make sure that the wiring of the pressure switch (PSH) pull out from the RC cover -A- through the dent part -
M-

18 Carry out the final check for the wiring conditions referring to the drawing below.

A CAUTION

Make sure that all wires do not contact with the compressor, piping or plate edges. If it contacts, wire breakage of
fire may occurred.
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2
J a
\4,;\ = |

Slacken Thermistor Wiring and PSH Lead Wire about 10mm to Prevent
Compressor and Piping from Contacting.

7
]
\ g Remove Td Thermistor and PSH from Dent Part of RC Cover Right Side.

37
N_|
(o
(15
R

Fix Sound Proof Cover firmly
to Protect Compressor
from Entering Water.

| — Td Thermistor

Wind All Bind Lace at

Tack more than 4 times. PSH (High Pressure Switch)

RC Cover
l—"

Details View from W

Pull out Power Line for Constant Speed Comp.
and Crankcase Heater Lead Line from
Upper Side of Bind Lace.

f Power Line for Constant Speed Comp.

Crankcase Heater
(Crankcase Heater Position Keep Distance)

Approx. 20mm as Shown in Figure.

Crankcase Heater Lead Line

& Power Line for Inverter Comp.
i
Crankcase Heater — 1 A o= ) Remove Power Line and
Wind Crankcase Heater on Bottom Cap | // ! Crankcase Heater Lead Line
as Shown in Figure. | LL/, - from Dent Part of RC Cover.
AN % Do NOT Contact Wiring with Piping.

T Fix Power Line for Compressor and

‘J [ Crankcase Heater Lead Line
Together When Winding Bind Lace at Tack.

RC Cover
Cover Outside of Discharge Oil Pipe Do NOT Contact Discharge Oil Pipe with Crankcase Heater Lead Line
When Winding RC Cover. and Power Line for Compressor.

Details of Compressor Crankcase Heater Harness Wiring

Fix compressor power line
and crankcase heater
lead wire together with

a bind lace. S RC Cover

|~ Compressor

Wind crankcase heater
firmly around the
compressor bottom part.

g _1_ The distance between crankcase heaters
—1- should be Min. 20mm.

Pull out crankcase heater
lead wire from RC cover
dent part without
contacting with bolt,

nut or pipe of compressor.
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10.9 Replacing the refrigerant oil

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

* For servicing use the following tool:

- Adjustable wrench or spanner.

1 Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

2 Close the following stop valves.
a Heat pump system: Close the high pressure gas stop valve
-A- and the liquid stop valve -C-.

b Heat recovery system: Close the high pressure gas stop
valve, the low pressure gas stop valve -B- and the liquid
stop valve -C-.

3 Collect the outdoor unit refrigerant from the low pressure check
joint -E- and the high pressure check joint -F-. Make sure that
the pressure will not increase at this time.

[#] vore

If the pressure increases, collect all the refrigerant in the
refrigerant circuit.

4 Connect the charge hose (for R410A) to the pressure check A
joint to collect the refrigerant oil -D-.

5 Charge with nitrogen (0.15MPa) from the low pressure check
joint -E- and collect the refrigerant oil in the accumulator by
applying pressure for approximately 20 minutes.

[#) vore

Make sure that the pressure of the high pressure check joint -A- is not abnormal when the nitrogen is charged.

6 Stop charging with nitrogen after the refrigerant oil is completely collected. Perform vacuuming from the low pressure
check joint -E- and add the same quantity as the collected refrigerant oil.

[ vore

When the collected refrigearnt oil is 3 L. or less, clogging may exist in the return oil circuit. In this case, replace
the return oil circuit as described in the procedure Replacing the return oil circuit, see on page 311.

7 When the procedure is finished, perform the vacumming again from the low pressure check joint -E- and recharge the
refrigerant. After recharging, open the stop valves.

@ NOTE

* Use a clean charge hose.

=
A

* Charge the refrigerant oil in a short period of time (approximately 20 minutes).
Use a container with a small opening so the refrigerant oil does not absorbe the moisture in the atmosphere.
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Remove the front service cover as described in the procedure

Removing the front service cover, see on page 292.

Remove the electrical box wiring and electrical box stay as

described in the procedures Removing the electrical box for

RAS-(8-12)FSXN, see on page 295, Removing the electrical

box for RAS-(14-18)FSXN, see on page 295, Removing the

electrical box stay for RAS-(8-12)FSXN, see on page 296 and

Removing the electrical box stay for RAS-(14-18)FSXN, see on

page 296.

Close the following stop valves.

a Heat pump system: Close the high pressure gas stop valve
-A- and the liquid stop valve -C-.

b Heat recovery system: Close the high pressure gas stop
valve, the low pressure gas stop valve -B- and the liquid
stop valve -C-.

Mg

p

Collect the outdoor unit refrigerant from the low pressure check
joint -E- and the high pressure check joint -F-. Make sure that
the pressure will not increase at this time.

@ NOTE

If the pressure increases, collect all the refrigerant in the
refrigerant circuit.

Remove the flare nut that connects with the return oil circuit and the outlet port of the oil separator -J-. Also remove the
flare nut -I- from the upper part of the return oil circuit and connect the charge hose to the flare nut for the oil separator
outlet port (size 1/4). -H- return oil capillary.

@ NOTE

When the flare nut of the oil separator outlet port -G- and the flare nut of the upper part of the return oil circuit
-I- are removed, the oil refrigerant can overflow. Prepare an oil pan to collect the refrigerant oil before removing.

RAS - (8-12) FSXN RAS - (14-18) FSXN

' )

) |
o ElE

) @©

Charge with nitrogen (0.15 MPa) from the flare nut of the upper part of the return oil circuit -I- and collect the refrigerant
oil in the oil separator -J-.

[#) vore

Collect the refrigerant oil from the return oil circuit and from the oil separators one by one.
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7 Stop charging the nitrogen after the refrigerant oil has been collected. Fit the flare nut that was removed in step 5 before.
Add the same quantity that has collected from the check joint for collecting refrigerant oil -D- by vacuuming from low
pressure check joint -E-.

To carry out this procedure refer to step 6 before, to know the quantity of refrigerant oil collected.

8 When the procedure is complete, perform the vacuuming again from the low pressure check joint -E- and recharge the
refrigerant. After recharging, open the stop valves.

[ vore

* Use a clean charge hose.
* Charge the refrigerant oil in a short period of time (approximately 20 minutes).
* Use a container with a small opening so the refrigerant oil does not absorbe the moisture in the atmosphere.
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10.10 Replacing the return oil circuit

I\ pancer

e Turn OFF all the power source switches.

1 Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

2 Remove the electrical box, wiring and electrical box stay as
described in the procedures Removing the electrical box for
RAS-(8-12)FSXN, see on page 295 and Removing the
electrical box for RAS-(14-18)FSXN, see on page 295,
Removing the electrical box stay for RAS-(8-12)FSXN, see on
page 296 and Removing the electrical box stay for RAS-
(14-18)FSXN, see on page 296.

3 Close the following stop valves.

a Heat pump system: Close the high pressure gas stop valve
-A- and the liquid stop valve -C-.

b Heat recovery system: Close the high pressure gas stop
valve, the low pressure gas stop valve -B- and the liquid
stop valve -C-.

4 Collect the outdoor unit refrigerant from the low pressure check
joint -D- and the high pressure check joint -E-. Make sure that
the pressure will not increase at this time. A

[#) vore

If the pressure increases, collect all the refrigerant in the refrigerant circuit.
5 Remove the flare nut from the upper part of the return oil circuit -G-.
6 Remove the return oil circuit and the flare nut of the oil separator outlet port -F-.

[ vore

*  When the flare nut of the oil separator outlet port -F- and the flare nut of the upper part of the return oil
circuit-G- are removed, the refrigerant oil can overflow. Prepare an oil pan to collect the refrigerant oil before
removing.

==
M

==

e H: Oil separator.

RAS - (8-12) FSXN RAS - (14-18) FSXN

7 Fitthe return oil pipe to replace it. After replacing charge with nitrogen from the low pressure check joint -D- by applying
pressure. Check that there is no leakage in the connection of the flare nut.
8 Perform vacuuming and charge refrigerant. After charging the refrigerant, open the stop valves.
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10.11 Removing the coils

HITACHI
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I\ pancer

e Turn OFF all the power source switches.

@ NOTE

e For servicing use the following tools:

- Pliers. - Burner.

- Phillips screw driver. - Wet cloth.

- Charging hose. - Pipe cutter.
- Adjustable wrench or - Pinching.
spanner.

The following figures indicate the position of the coils:

RAS - (8-12) FSXN

A: SVA (solenoid valve coil)
B: SVG (solenoid valve coil)
C: RVR1 (reversing valve coil)
D: RVR2 (reversing valve coil)
E: MV1 (expansion valve coil)

F: MVB (expansion valve coil)
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1 Remove the front service cover as described in the procedure e B
Removing the front service cover, see on page 292. —

2 Rotate the expansion valve coil -A— in anticlockwise direction c {
as indicated by arrow 1. B ﬂz 2 i )
<./~ J ) 1

3 Remove the expansion valve coil bracket -B- from the expansion valve slot -C-. Remove the expansion valve coil
vertically as indicated by arrow 2.

@ NOTE

* Take care with the thermistor wiring when removing the expansion valve coil.
* Make sure to remove the coil bracket from the coil before removing it. Otherwise, your hands may be hit
against the piping as a reaction. Carry out the procedure with great care to avoid any injures.

4 To fit the expansion valve coil, press the coil inside the expansion valve slot by turning the coil -C-. If you apply too
much force to the coil, the coil bracket can become deformed and the coil can not be fit correctly -A-.

If you apply too little force to the coil, you can not fit it correctly -B-.
Any slots in the surface of the expansion valve may be accepted for fixing. 1 O

@ NOTE

The expansion valve coil should be secured with a force of 60 Nm or less. After securing it, check the position of
the expansion valve coil.

313

SMGBO0065 rev. 1 - 12/2010



10 Servicing HITACHI

Inspire the Next

1 Remove the screw -A- from the solenoid valve coil with a Philips A

screwdriver. If it is difficult to remove the screw, use an ? B
adjustable wrench or spanner. 7 /
2 Remove the solenoid valve coil -B- from the solenoid valve -C-.

X

1 Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.

2 Close the following stop valves.
a Heat pump system: Close the high pressure gas stop valve and the liquid stop valve.
b Heat recovery system: Close the high pressure gas stop valve, the low pressure gas stop valve and the liquid stop
valve.

3 Collect the outdoor unit refrigerant from the low pressure check joint and the high pressure check joint. Make sure that
the pressure will not increase at this time.

@ NOTE

If the pressure increases, collect all the refrigerant in the refrigerant circuit.
4 Remove the solenoid valve coil as described in the procedure Removing the solenoid valve coil (SVA, SVG), see on
page 314.
5 Remove the welding from the following parts:
+  SVA-A-: 2 weld points -B-.
+ SVG -C-: 2 weld points per valve -D-.

RAS - (8-12) FSXN RAS - (14-18) FSXN

@ NOTE

* When welding, cover the solenoid valve with a wet cloth to avoid the heat.
* Take care not to burn the wiring connections and the piping insulation when welding.
6 To fit the solenoid valve, carry out this procedure in reverse order.
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Remove the screw -A- from the reversing valve coil with a
Philips screwdriver. If it is difficult to remove the screw, use an
adjustable wrench or spanner.

Remove the reversing valve coil -B-.

Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.

Remove the electrical box, wiring and electrical box stay as described in the procedures Removing the electrical box
for RAS-(8-12)FSXN, see on page 295,Removing the electrical box for RAS-(14-18)FSXN, see on page 295, Removing
the electrical box stay for RAS-(8-12)FSXN, see on page 296 and Removing the electrical box stay for RAS-
(14-18)FSXN, see on page 296.

Before starting with the task, collect the refrigerant from the refrigerant circuit into a cylinder and turn OFF the unit's
power supply line.

The position of the reversing valve -C- is shown in the figure.
Disconnect the wiring of the reversing valve coil.

Remove the reversing valve coil -B- (RVR1) and -D- (RVR2) as described in the procedure Removing the reversing
valve coil (RVR1, RVR2), see on page 315.

Remove the welding points -A- and cover the reversing valve with a wet cloth to avoid the heat.

RAS - (8-12) FSXN
A

RAS - (14-18) FSXN

ol L

=

=

{7

B

7

@ NOTE

* Remove only the welding -A- shown in the figure, otherwise leaks may occur when you fit the reversing
valve.

e In the case of the heat pump system, connect the charge hose to the low pressure gas stop valve check
joint before removing the welding.

8 Remove the assembly of the reversing valve. Remove only the welding that is shown in the figure and cover the reversing

valve with a wet cloth to avoid the heat.
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Remove the welding in the following order:
a Welding at left and right branch pipes of the three pipes from the reversing valve.

b Welding at the centre branch pipes of the three pipes from the reversing valve.

[#) vore

When removing the welding, cover the reversing valve with a wet cloth to avoid the heat.
To fit the reversing valve, carry out this process in reverse order.

[#] vore

When welding, cover the reversing valve with a wet cloth to avoid the heat.
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e Turn OFF all the power source switches.

@ NOTE

For servicing use the following tools:

- Pliers. - Burner.

- Phillips screw driver. - Wet cloth.

Before starting with the task, collect the refrigerant from the refrigerant circuit into a cylinder and turn OFF the unit power
supply line.

Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.
Remove the following covers fixed with the screws -J-:

a Heat pump system: Remove the stop valve cover 1 -D-.

b Heat recovery system: Remove the stop valve cover 1 -D- and stop valve cover 2 -E-.

When removing the high pressure gas stop valve -A- and the low pressure gas stop valve -B-, cover the stop valves
with a wet cloth to avoid the heat and remove the welding material.

When removing the liquid stop valve -C-, remove the welding from the piping of the stop valves (low pressure stop valve
-F- and high pressure stop valve -G-) .

[ vore

* In the case of the heat pump system, connect the charge hose to the low pressure gas stop valve check
joint before removing the welding.

* Toremove the welding of the high pressure stop valve -A- and the low pressure stop valve -B-, the RC cover
should be removed to protected with a sheet of metal.

Remove the screws -H- that attach the plate -I- and pull out the stop valves at the same time as the plate -I- (if the stop
valves are fitted only for liquid, the stop valve can be removed without removing the plate).
To fit the stop valve, carry out this procedure in reverse order.

[#) vore

* Cover the stop valve with a wet cloth to avoid the heat when mounting or removing the brazing.
e The maximum temperature allowed in the stop valves is 120 °C.
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10.13 Removing the high pressure switch, high pressure sensor and low pressure

sensor

I\ pancer

Turn OFF all the power source switches.

@ NOTE

For servicing use the following tools:

- Adjustable wrench or spanner.

- Pliers.

- Burner.

- Phillips screw driver.

Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.

1
2 The high pressure switch -A- (PSH1) and -B- (PSH2), the high pressure sensor -C- (Pd) and the low pressure sensor

-D- (Ps) are fixed in the position shown in the figure.

-18) FSXN

(14

RAS

(8-12) FSXN

RAS

a——

) ) ) )
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Collect the refrigerant.
Disconnect the faston terminals -A-.

Remove high pressure switch -B- from the welding point -C- of
the discharge pipe -D- using a burner.

If the refrigerant cycle is left for some time after removing
the high pressure switch, moisture and dirt may get into
the installation area of the high pressure switch. Therefore
replace the high pressure switch immediately after
removing. If this is not possible, seal the hole of the high
pressure switch.

Check that the aluminium sheet of the RC cover is not in
contact with the terminals of the high pressure switch.
Make sure to fix the sleeve of the faston terminals, as shown in the figure. If these terminals are exposed and
contact with the RC cover, it can cause electrical damage to the components.

Remove the connector for the pressure sensor wiring from the
PCB1.

[ vore

First remove the connector. If you do not, you may damage
the wiring.

Remove the refrigerant pipe from the high pressure sensor or
the low pressure sensor using two adjustable spanners -B- in
positions -A- and -C- by applying a tightening torque of 30 N.m.

@ NOTE

A: Spanner size: 14 mm

C: Spanner size: 177 mm

D: Do not use the adjustable spanners on this part.
E: Wire twisting should be within 3 winds.

10
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10.14 Removing the liquid pipe thermistor

I\ pancer

e Turn OFF all the power source switches.

1 Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.

2 Remove the cover of the electrical box as described in the procedures Removing the electrical box for RAS-
(8-12)FSXN, see on page 295 and Removing the electrical box for RAS-(14-18)FSXN, see on page 295.

Remove the cork tape -E- and pull out the thermistor -G- with the fixing plate -I- from the pipe -F-.
4 Remove the thermistor from the fixing plate -I-.

@ NOTE

When removing the thermistor of the liquid pipe, take care not to catch your hands or the thermistor on the
valve stay of the stop valve.
5 To fit the thermistor, carry out this procedure in reverse order.

@ NOTE

* When fitting the thermistor, fix it with the end of the vinyl pipe -H- downward, to avoid entering water into
the pipe -F-.

w

* Seal again the whole circumference of the pipe -F- with the cork tape -E-.

@ NOTE

The above procedure should be used to remove the other thermistors (Te, Thg, Tg and Tchg).

* Position of the thermistor in the RAS-12FSXN unit.
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A: Te thermistor (evaporation liquid line).
B: Thg thermistor (Supercooling by pass line).
C: Tg thermistor (Evaporation gas line).

D: Tchg thermistor (Supercooling main line).
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10.15 Removing the ambient temperature thermistor

1 Remove the front service cover as described in the procedure Removing the front service cover, see on page 292.

2 Remove the cover of the electrical box as described in the procedures Removing the electrical box for RAS-
(8-12)FSXN, see on page 295 and Removing the electrical box for RAS-(14-18)FSXN, see on page 295.

3 Remove the upper cover as described in the procedure Removing the upper cover, see on page 293.

@ NOTE

When removing the upper cover take care not to damage the shroud.

4 Remove the clamps that fix the wiring.
5 To fit the ambient temperature thermistor, carry out this procedure in reverse order.

@ NOTE

If the upper cover is not correctly fixed, it may cause vibrations in the upper cover when the outdoor unit fan
is running. Check the upper cover carefully after fitting it.

To Electrical Box

-
///
L
# N | 1
s
S ——11
MY
\L. - |t
L—
-
[ 1
/”
|
-
../ﬁ/
/”
-
-
=

Thermistor Position

Ta (Thermistor for
Ambient Temp.)

Thermistor Holder

Air Intake Grille —
(Side Cover)
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10.16 Removing other electrical components

@ NOTE

1 Lightly apply conductive silicone grease (Service Parts No.: P22760) on the contact surface of the fin when
replacing the components with the radiation fin such as the transistor module (IPM), diode module (DM) and
the fan controller (FANM).

2 Match the numbered terminals with the band marked with numbers when reassembling them. If they are
connected incorrectly, this may cause a malfunction and damage the electrical components.

3 The U and V phase of the power supply line in the Inverter compressor MC1 must pass completely through the
current sensor (CTU and CTV) of the inverter module (PCB2). Connect the U phase of the power supply line
with U phase side (CTU) and V phase with V phase side (CTV) of the current sensor. If this process is not carried
out, it may cause a malfunction or faults in the unit.

4 When fitting the PCBs or the sheet metal for PCB, protect the electrical wiring so it does not get caught on the
sheet metal or the electrical components.

5 Make sure to use screws, bushes and collars when fixing the PCB in the Inverter compressor. If you do not, it
may cause a malfunction in the unit.

6 When replacing the transmission PCB, set the Dip switches to be the same as for the PCB you have replaced.
If the Dip switches are incorrectly set, it will cause a malfunction in the unit. Refer to the instructions in the
manual attached with the servicing PCB.

7 Do not apply too much force to the electric components of the PCB or to the PCB itself. It may lead to PCB
failure.

8 When replacing the fan controller, set the Dip switches to be the same as for the fan controller you have
replaced. If the Dip switches are incorrectly set, it will cause a malfunction in the unit.

I\ pancer

e Turn OFF all the power source switches.

@ NOTE

e For servicing use the following tools:
- Long-nose pliers.
- Phillips screw driver.

- Pliers.

Removing the PCB1

1 Remove all the connectors of the PCB1 -C- wiring. 1 O
2 Hold the central part -D- of the PCB1 fixing holder -A- (9 locations) with a long-nose pliers and pull outwards to remove

it.
Opening of the PCB1 fixing plate

1 Disconnect all the cables connected to the electrical components.
2 Remove the two screws -B-. The electrical components are available to check or replace them.
3 Ifthe PCB1 fixing plate has been removed, all the connectors connected to the PCB1 should be removed.
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Removing the electrical components

1 Disconnect all the cables connected to the electrical components.
2 Remove the screws that fix the electrical components.

@ NOTE

e The maximum open angle of the PCBs fixing plate is approximately 120 degrees. If you try to open it more than
120 degrees, the PCB fixing plate might not open due to insufficient electrical wiring lenght.

¢ Do not touch the electrical components of the PCB. Do not bend or apply excessive force to the PCB. This may
cause faults in the PCB.

Removing the electrical components from the sub electrical box (RAS-(14-18)FSXN).

1 Disconnect all the cables connected to the electrical components.
2 Remove the screws that fix the electrical components.

@ NOTE

* Match the numbered terminals with the band marked with numbers when reassembling them. If they are
connected incorrectly, this may cause a malfunction and damage the electrical components.

* Protect the electrical wiring so it does not get caught on the plate edge or the electrical components when
closing the PCB fixing plate when reassembling.

e The capacitor is charged with electricity when the power supply line is turned OFF. Do not touch the capacitor
terminals as this may cause electric shocks.

I
LINF13 p

CB1

PCB1 CB2

: US
\_] ]
A
3
L %
! ; 1IN

O

3

3

&3]

e ]
>

[

1: Front side
2: Inside of the electrical box
3: Front side of the sub electrical box (Only for RAS-(14-18)FSXN)
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Item Part Name Item Part Name
PCB1 Control PCB in Outdoor unit PCB2 Inverter PCB
IPM Transistor module FANM1 Fan controller
DM Diode module DCL1, 2 Reactor
NF1~15 Noise filter R1, 2 Resistor
RS1, 2 Resistor for starting C Capacitor
CB1,2,3 Capacitor CSs1, 2 Capacitor
TB1, 2,3 Terminal board CMC1, 2 Magnetic contactor for compressor motor
EF1,2, 3,4, 11 Fuse EFR1 Fuse on PCB1
CT2, CTU, CTV Current sensor ZNR Surge Absorver

A DANGER

e Turn OFF all the power source switches.
* Do not touch any electrical component if the LED201 (Red) of the PCB2 is ON. Touching them could cause an
electric shock.

1 Disconnect all the wiring connected to the PCB2 -A-. F
2 Disconnect all the power supply lines of the transistor module

-E- (U, V, W) and direct the wiring from the current sensor. Also

disconnect the wiring for N, P and C. AN
3 Remove the three M3 screws -B-, remove the bushes -C- and

the collars -D- of the PCB2. When fitting the PCB2 make sure

that the bushes and the collars are well fixed.

@ NOTE

e Match the numbered terminals with the band marked with numbers when reassembling. If they are connected
incorrectly, this may cause a malfunction and damage the electrical components.

e Check to ensure that the electrical wiring does not get caught between the electrical components and the
mounting plate when you fit the PCB2.

ADANGER 1 O

e Turn OFF all the power source switches.
* Do not touch any electrical component if the LED201 (Red) of the PCB2 is ON. Touching them could cause an
electric shock.
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1 Remove the front cover as described in the procedure 1
Removing the front service cover, see on page 292.
2 Check to ensure that the LED201 (red) of PCB2 is off.

3 Remove the diode module -1-:
a. Disconnect the wires of the terminals +, —, U, V, W of the
diode module.

b. Remove the two screws -A- (M5) of the diode module.
c. Remove the diode module from the electrical box.

4 Remove the transistor module -2-:

Terminal Screws

Fixing Screw for (M5)
Transistor Module

PCN301

(M4) Fixing Screw for
Transistor Module
LED201 (M4)

) Fixing
Terminal Screws for
Screws PCB2 (M3)
(M3)

Transistor
Module

PCB2
for Inverter

Fixing Screw ’ I

for PCB2 (M3)

Fixing Screws for CN2 ‘ CN207
Transistor Module
(M4) CN206

Disconnect the wires of the connectors CN2, CN206 and CN207.

Disconnect the wires of P, N, U, V, W of the transistor module.

Remove the three M3 screws -A- that fix the PCB2 and remove the PCB2 from the transistor module.
Remove the four M4 screws that fix the transistor module -B-.

Remove the transistor module from the electrical box.

@ NOTE

e The correct position of the PCB2 and the transistor module are shown in the figure.

* Match the numbered terminals with the band marked with numbers when reassembling them. If they are
connected incorrectly, this may cause a malfunction and damage the electrical components.

e Check to ensure that the electrical wiring does not get caught between the electrical components and the
mounting plate when you fit the PCB2.

* Lightly apply conductive silicone grease (service parts No. P22760) on the whole rear side of the transistor
module (IPM) and diode module (DM) when mounting.

ooo0oTw
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A DANGER

Turn OFF all the power source switches.

HITACHI
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Do not touch any electrical component if the LED201 (Red) of the PCB2 is ON. Touching them could cause an

electric shock.

[#) wore

For servicing use the following tools:

- Phillips screw driver.

- Long-nose pliers.

Remove the front service cover as described in the procedure
Removing the front service cover, see on page 292.

Check to ensure that the LED501 (red) of PCB2 is OFF.

Disconnect all the fan controller wiring CN206, CN207, R, S,
U,V,W, P2, N, DCL1 and DCL2.

Remove the nine screws from the fan controller.
Remove the fan controller.

@ NOTE

Do not apply too much force when removing the fan
controller or the soldering will be fallen apart and cause a
malfunction in the fan controller.

Match the numbered terminals with the band marked with
numbers when reassembling. If they are connected
incorrectly, this may cause a malfunction and damage the
electrical components.

CN206 CN207

LED501

Check to ensure that the electrical wiring does not get caught between the electrical components and the

mounting plate when you fit the PCB2.

Lightly apply silicone conductive grease (service parts No.: P22760) on the whole rear side of the fan controller

when mounting.

10.16.5 Fitting the electrical box

1

To fit the electrical box, follow the procedures in reverse order.

[#) wore

Check to ensure that the end of the waterproof vinyl pipe
-A- and the connectors are fixed with the cord clamp -D- in
the electrical box -C-. Waterproof vinyl pipe -A- should be
in the electrical box by more than 10 mm.

Fasten the wiring from each electrical part to the electrical
box with a plastic band -B- to avoid direct contact with the
compressor, the piping and the plate edge.

>10 mm
——
L=\
\/x
W
(@]

Fasten the wiring neatly to avoid the damage when applying pressure to the cover of the electrical box.

Fasten the wiring of the fan motor with the cord clamp -D-.
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11.1 Inverter

Applicable models RAS-8FSXN to RAS-18FSXN
Applicable power source 3 phase, 400 V + 10%, 50 Hz
Maximum output voltage 380-415V
Maximum output current 25A
Control method Vector control PWM (Pulse width modulator)
Output frequency range 10to 115 Hz
Frequency accuracy 0.01 Hz

Conditions:

1. Power source voltage 400 V AC.
2. Without a load (Free output).

V)
400
380

300

200
Output / characteristics
100

[# vore

The characteristics are fluctuated due to the current minimize control.

Soft start and stop 0.125 Hz/s, 0.25 Hz/s, 0.5 Hz/s, 1 Hz/s, 3 Hz/s (5 steps)

Protection function: Excessively low voltage in case the DC voltage is lower than 350 V.
Excessively high or low inverter voltage EXcessively high voltage in case the DC voltage is higher than 750 V.

Compressor current stoppage lower than 1.5 A

Cause of the malfunction:

Malfunction in the current sensor *  Sensor current failure.
e Transistor module failure.

» Compressor failure.
» Disconnected wiring.
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Current | (1)

)

Rated Current of

Transistor Module (IPM)[" = ~ :_ ________ - @
1
Rated Current x 105% "‘r‘--------: ------- |
1
1 : !
1 | :
Protection function: f ! !
10ms 50ms 30s Time

Overcurrent protection for Inverter

1. Short-circuit trip of arm (*).
2. Instantaneous overcurrent trip (*).

3. Instantaneous Overcurrent Trip, When detecting current is more than rated
current of transistor module, overcurrent is detected.

4. Electronic Thermal Trip. When the current detected by current sensor exceeds
105% of the rated current continuously for 30 seconds or for 3 minutes in total
during a 10 minutes period, overcurrent is detected.

(*) Internal Protection Transistor Module (IPM).
The transistor module (IPM) has four protection functions to auto-protect itself:

1. Some of the output terminals between “U” and “V”, “V” and “W” , “W” and “U”
has short-circuit.

FRUEEEN @ UETEE B imeetls {17412 2. Running current reaches the maximum rated current.

3. The abnormal temperature is measured by internal thermistor.

4. Abnormal decrease in control voltage.

The overload control with a current that is greater than the rated current X 105%.

Overload control The overload control release at a current that is smaller than the rated current
X 88%.
Fin temperature increase The unit stops when the IPM temperature is higher than 90 °C.
Earth detection The unit stops when the compressor is earthing.
1 Radiated fin

Transistor module
Diode module

Inverter PCB

A W N
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1. Excessively high or low Inverter voltage
a. Level of detection at 400 V / 50 Hz:
» Excessively low voltage in case the DC voltage is lower than 350 V.
» Excessively high voltage in case the DC voltage is higher than 750 V.

b. Function:
* When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.

c. Cancellation of the protection function:
+ The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.

2. Malfunction in the current sensor
a. Level of detection:
+ A malfunction is detected when the operating frequency is 15-18 Hz and the inverter compressor current decreases
below 1.5 A.
b. Function:

*  When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.

c. Cancellation of the protection function:
» The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.

3. Inverter overcurrent protection
a. Level of detection:
» Overcurrent is detected when the current sensor detects that the compressor current is higher than the transistor
module's (IPM) rated current. (Instantaneous Overcurrent).
*  When the current detected by current sensor exceeds 105 % of the rated current continuosly for 30 seconds or for
3 minutes in total during a 10 minutes period, overcurrent is detected. (Electric Thermal Relay).
b. Function:

* When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.

c. Cancellation of the protection function:
+ The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.

4.Transistor module (IPM) protection

a. Level of detection:
* An anomaly is detected when some of the output terminals between “U” and “V”, “V” and “W”, “W” and “U” of the
transistor module (IPM) are short-circuited.
» A malfunction is detected when the transistor module (IPM) running current reaches the rated current limit.
* A malfunction is detected when the transistor module (IPM) thermistor measures an abnormal increase in
temperature.
* A malfunction is detected when the transistor module (IPM) control voltage detects an abnormal decrease.
b. Function:
* When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.
c. Cancellation of the protection function:
» The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.

(3]

. Fin temperature increase

a. Level of detection:
+ An anomaly is detected when the thermistor's internal temperature increases above 90 °C.
b. Function:

* When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.

c. Cancellation of the protection function:
» The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.

6. Earth detection

a. Level of detection:
* A malfunction is detected when the terminal U, V, W a compressor earth are short-circuited before the compressor
is turned on.
+ A malfunction is detected when the transistor module (IPM) output terminals (U, V, W) are short-circuited.
b. Function:

*  When a malfunction has been detected, the Inverter compressor stops and transmits the stop cause signal to PCB1.

c. Cancellation of the protection function:
+ The stop cause signal transmission is cancelled when remote control switch is off or main power source is cut off.
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1 Level of detection:
* A malfunction is detected when the output current increases above 105% of the maximum output current.

2 Function:

* When the output current increases above 105% of the maximum output current, and the frequency decrease, an
overload signal is transmitted sent to PCB1. For 10 seconds after the decrease lower than 88% in output current,
the compressor maximum frequency is limited to the specified value. However, if the frequency command is smaller
than the maximum value, the operation is carried out as per the command.

3 Cancellation of the protection function:
« After the described operation, is performed for 10 seconds, this control is cancelled.
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11.2 Scroll compressor

1 The direction of rotation is definite.
2 The pressure inside the chamber is high pressure and its surface temperature is between 60 °C and 110 °C.

(1) The gas is inhaled from the inlet port at the outer frame of the fixed scroll.

N

(2) The gas inside of the compression space is compressed toward
the center of the scroll.

&

(8) 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) The above procedures (Suction— Compression—Discharge) is

repeated continuously.
—>
1
2
+ 3

-

Fixed scroll

O
<0

w
>
‘

Compression space
Rotating scroll
Gas

o o w »

—_

Suction process

N

Discharge process

3 Compression process

The compressor has a structure for supplying oil from the outdoor oil separator.

Inside the oil separator, the pressure is high and the surface temperature of the oil separator is between 60 °C and 110 °C
just like the compressor.
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1 Suction pipe

2 Suction
3 Fixed scroll
4 Frame
5  Motor
6 Discharge pipe
7 Discharge
8 Oil pipe
Inverter Compressor Constant speed compressor
Model Total quantity
E656DHD E655DH E855DH

RAS-(8-12)FSXN 1 — — 1
RAS-(14/16)FSXN 1 1 — 2

RAS-18FSXN 1 — 1 2

@ NOTE

As viewed from the front side of the unit, the compressor located on the left side is the Inverter compressor and
the other one is the constant speed compressor.
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11.3.1 Thermistor positions
Thermistor positions for RAS-(14-18)FSXN (example)

A\

\,
N
ANV VUV
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N

Inverter compressor

2 Thermistor holder

3 Thermistor fixing plate

4 Td thermistor (Td1) for the discharge gas temperature
5 Te thermistor (Liquid evaporation line)

6 Tg thermistor (gas evaporation line)

7 Tbg thermistor (Super-cooling bypass line)
8 Tchg thermistor (Super-cooling main line)
9 Butyl sheet

10 Plastic band

11 Thermistor (Te, Tg, Tbg, Tchg)

12 Thermistor holder

13 Thermo clip

14 Ta thermistor

15 Constant speed compressor

16

The thermistor for the temperature of the upper part of the
compressor is installed for the purpose of preventing discharge
gas due to overheating. If the discharge gas temperature
increases excessively, the lubricating oil deteriorates and loses
its properties and consequently, the compressor's life is
shortened.

If the discharge gas temperature increases excessively, the

compressor temperature increases. Consequently, the

compressor motor will burn out.

When the temperature of the upper part of the compressor

increases during heating operation, the unit is controlled

according to the following method.

a The expansion valve of the outdoor unit opens to return the
liquid refrigerant to the compressor through the
accumulator, decreasing the compressor's temperature.

b If the temperature of the upper part of the compressor
increases over 132 °C, even if the expansion valve opens,

Resistance Value of
Thermistor (kQ)

HITACHI

Inspire the Next

Td thermistor (Td2) for the discharge gas temperature (only for RAS-(14—18)FSXN

200
200 !
R25 = 200kQ
B = 3920k
100
72.3
\ 142 53
0
25 30 100 132 150

Temperature (°C)

Resistance Characteristics of Thermistor
for discharge Gas Overheating Protection

the compressor stops in order to protect itself. This procedure is also available in the cooling operation.
If the temperature of the upper part of the compressor increases excessively, protection control will be activated and

the compressor will stop according to the following method:

Operation compressor
Over 132 °C

Cooling
Over 140 °C
Over 132 °C

Heating
Over 140 °C
Defrosting Over 132 °C
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Stopping period

10 minutes (continuous)
5 seconds (continuous)
10 minutes (continuous)
5 seconds (continuous)
(

5 seconds (continuous)
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11.3.3 Thermistor for the outdoor ambient temperature

Thermistor resistance characteristics are shown in the figure.

90

A Thermistor resistance 82
80
B Airtemperature 70
60 61
50
N
A \“i
K N
N
\ 20.!
20 16
IN125( 19
10 L2 15:3] 36 25
: :

0
-15-10 5 0 5 10 15 20 25 30 35 40 45 50 55 60

B (°C)

11.3.4 Thermistor for the evaporating temperature of the outdoor unit in the heating
operation (For defrosting)

The thermistor resistance characteristics are the same as in the outdoor ambient temperature thermistor Thermistor for the
outdoor ambient temperature, see on page 338
11.3.5 Thermistor for super cooling bypass and main line temperature of outdoor unit

The thermistor resistance characteristics are the same as in the outdoor ambient temperature thermistor ., see on page
338
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11.4 Electronic expansion valve

| Micro-Computer |

¢ Pulse Signal

2-Phase Permanent Magnetic Pulse Motor

Control 0 to 500 Pulse by 1 Pulse

¢

Refrigerant Flow Control

Precise Control

1: Pulse motor
2: Needle

Items
Applicable models
Type
Refrigerant
Working temperature range
Direction of the installation
Direction of the flow
Drive method
Rated voltage

Drive condition

Coil resistance (for each phase)

Wiring diagram, drive circuit and

activation mode

339

Specifications
Main cycle for RAS-(8-18)FSXN
UKYV series / EKV series
R410A
-30 °C to 65 °C (Operating time of coil: less than 50%)
Drive shaft in vertical direction at a 45° angle as maximum
Reversible
4-phase pulse motor method
DC12Vt12V
80 + 5 PPS (Pulse width at ON: 36 mm sec, OFF: 60 mm sec) 1, 2 phase excitation
46 Q +3 Q (at 20 °C)

ON
OFF|

W W >»|D]|>

I.u. >
[
N —><— =

: Wiring diagram. 1 1

: Drive circuit
: Valve
: Close

: Open

o o0 A W N -

: Activation
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11.5 Pressure sensor

The high pressure is detected during the heating mode by means of a high pressure sensor and the compressor frequencies
are controlled by the proportional control method with operating capacity of the indoor units (or PID control for the
compressor frequency); therefore, the high pressure is controlled within an appropriate range. The output of the high
pressure sensor during the heating operation activates the protection control, the gas bypass.

4.5
S
Heating Operation 8
e — | 2
| |Proportional Control of | & 2.5
| |Compressor Frequency | %
. | | with Operating Capacity
High | |of Indoor Units : ;
Pressure | * i =
Control | | 5=
| | Protection Control (Gas | @)
I | Bypass Control) | 0.5¢
! I
leececooaedleaess=s== -
0 2.5 5.0

Pressure MPa (kgf/cm?G)
Output Characteristics of High Pressure Sensor

The suction pressure is detected during the cooling operation by means of a low pressure sensor and the compressor
frequencies are controlled by the proportional control method with operating capacity of the indoor units (or PID control for
the compressor frequency); therefore, the suction pressure is controlled within an appropriate range.

If the suction pressure is excessively low, the cooling may not be sufficient and the parts of the refrigerant cycle may be
damaged. For this reason, if the output of the low pressure sensor indicates vacuum and a constant value for twelve or
more minutes, the compressor stops in order to protect itself.

4.5
S
(@]
Cooling Operation a
[0}
Fr————~——§ -~ ~———-— | o
I . I )
| | Proportional Control of | 3 2.5
| | Compressor Frequency | | >
Low | | with Operating Capacity | +
Pressure ;| of Indoor Units | 8_
Control [ | 5
| v P$t 5 | (@) 0.5
| 'acuum Protection |
I | Control | (0.3)
| |
L e e e e e e - = -
(-0.1) 0 1.0 2.0
Pressure MPa (kgf/cm?G)
Output Characteristics of Low Pressure Sensor
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11.6 High pressure protection device

If the discharge pressure is excessively high, the compressor and the refrigerant cycle components may be damaged.
However, if the discharge pressure is higher than 4.15 MPa (R410A), the protection control is activated and the compressor
will stop.

AA1
“1
Il
#
i
g
g

1 PSHA1

PSH2

Inverter compressor
Constant speed compressor
Faston terminal

High pressure switch

Welding

~N o o b~ W N

341
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11.7 Noise filter (NF1, NF2)

The noise filter decreases the noise caused by the inverter to the power supply line. The terminals that indicate "LOAD" are
connected to the inverter and terminals that indicate "LINE" are connected to the power supply line.

NF1
Items Specifications
Model 4LFB-22930-2F
Rated Current AC 400V 27 A
Permissible temperature range From -25 °C to 65 °C
LINE LOAD
IN L Cy1 L ouT
L1 o . pn e o 5 o LT
L2 o . T Badt . l o L2
o L3 o X [l Iaaag! [-ELI_EV_L Uaans [[ -
Circuit diagram FU%%% _[_U_ 'Tr _[LJ_
N CZTl T TTT’ hd TTTON
z Cx T Cy2 Cx
SA T Cy2
E o
A . N . N
1 pm [_Jer
IN
N l U N'
\}
og | P& Bl
A ! ‘ ! ./
L2[e3] & h & < (]2
(5 )
L1 — L1
& B @I
123 82
215 -
& e 4] [k 4
= = | | F ] <
~ L e — =
\i} Wi | ’_@‘ ©

e ¥ '’ ¥ ¥ g

@ NOTE

All measurements are in mm.

—»]
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NF2
Items Specifications
Model LTB-14930-3MA
Rated Current AC 230V 30A
Permissible temperature range From -25 °C to 60 °C
LINE 19 LOAD
L11o H , L2 ) L12
. - FU Cxl]_ 'LAMJ Cxi M Cx3 Cx4
Circuit diagram , — — L
N1o T m T WONZ
oy oy
- T T
el
194.5
170
65 ‘ 4.5
O Qokava 250VAC/30A d) SP-226-1 G
LF%—14930-3MA 5 o 5
I )] I ]
\ / \ /
A I A I
U L J L J ole
/ ] / ]
==
o 2P O%SLMC}EH
105 6-04.2

MN—=T—=<
N
U=

Max. 50

TUEY Y v v v h=i ¥ v -4 ‘—D’ ||:|| —
0 I15)
N X
; ©
X
] =
=

[#) wore

All measurements are in mm.
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CB1 and CB2

This part is used to change the alternating current to direct current for the inverter.

Item Specifications
Model LNX2W472MSEEHE
Static electricity capacity 4700 pF
Rated voltage 450 V
Allowed temperature range -25°Cto 85 °C

Two capacitors in line are used.

CB3

This part is used to change the alternating current to direct current for fan controller.

Item Specifications
Model LNT2W272MSEAHE
Static electricity capacity 2700 pF
Rated voltage 450 V
Allowed temperature range -25°C to 105 °C
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This part is used to change the alternating current to direct current for the inverter.

DCL1

Item
Condition
Rated current
Direct current resistance

Allowed temperature range

DCL2

Item
Condition
Rated current
Direct current resistance

Allowed temperature range

@ NOTE

All measurements are in mm.

345

Specifications
1.0 mH = 10% (at 1 Khz)
30A
22.8 mQ £ 20% (at 20 °C)
Maximum 60 °C

Specifications
3.0 mH
10 A
0.13Q +10% (at 25 °C)
-10 °C to 180 °C

SMGBO0065 rev. 1 - 12/2010
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47.5

Max. 85

61.6

58

Lead Wire Length
800

60

[

I
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12.1 Checking the power source and the wiring connection

Check the following items in the case of abnormal operation:
No. Check item Procedure
1 Is the breaker of the fuse cut out? Check the secondary voltage of the breaker and the fuse by means of a tester.

Disconect the secondary side of the transformer and check the voltage by
means of a tester.

! Indoor Unit
o : transformer
jo2]
Is the secondary power source on B I 12v
2 ) Q | Primary side 1
the transformer correct? 2 | 200V or 240v | Secondary
= side
© I
= I
3 I 12v
© 1
I
b
Check the wiring connection on the PCB.
» Thermistor connectors
3 Is the wiring loosened or + Connector of the remote control cable
incorrectly connected? » Cobbector of the transformer

« Each connector in a high-voltage circuit
Check the connectors according to the electrical wiring diagram.

348
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12.2 Burnt-out compressor due to an insufficient refrigerant charge

* Question and answer for the field work

Phenomenon

Cause

Countermeasure

Remarks

Example: 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 simmer season, The additional refrigerant was not sufficiently chargedf
from de 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.

349
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12.3 Alarm code "31"

¢ Question and answer for the field work

Example: 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.

s & &

Cause
I
This system was used in a tenant building. One of the tenant’s customers turned OFF the main switch for the indoor unit while
other indoor units are running. This results in a different setting of the total indoor unit capacity in the same refrigerant cycle.
Countermeasure All the main switches for the indoor units were always ON.

350
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12.4 Not cooling well due to insufficient installation space for the outdoor unit

Question and answer for the field work

Phenomenon

Cause

Countermeasure

Example: 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 available
when the outdoor temperature was higher than 35 °C.

As the outdoor units were installed without a sufficient installation space, the hot discharge air from other outdoor units was
circulated.
In this case, though the outdoor temperature was 35 °C, the actual suction air temperature was nearly 50 °C and the protection
system for 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.

Min. 300 mm
ﬁ Min. 300 mm

Fence

\

TRE0 RRanw

To protect the unit from a short circuit, fences were mounted at the discharge air side as shown.
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12.5 Precautions in the event of refrigerant leaks

A CAUTION

Installers and designers of the installations must strictly follow local and national legislation, and local codes
regarding safety requirements in the event of refrigerant leaks.

The R410A refrigerant gas, used in the equipment, is non-flammable and non-toxic.

A DANGER

In the event of a leak, the gas will spread around the room, displacing the air, and could therefore result in asphyxia.

The maximum permissible concentration of HFC R410A gas in the air is 0.44 kg/m3, according to standard EN 378-1.
Consequently, effective measures must be adopted to maintain the concentration of R410A gas in the air below 0.44 kg/
m3 in case of leakage.

1 Calculate the total quantity of refrigerant R (kg) charged in the system; to do so, connect all the indoor units of the rooms
in which you need air conditioning systems.

2 Calculate the volume V (m?3) of each room.
3 Calculate the refrigerant concentration C (kg/m3) of the room in accordance with the following formula:
R/V=C
R: total quantity of refrigerant charged (kg).
V- volume of the room (m?3).

C: concentration of refrigerant (= 0.44 kg/m3 for R410A gas).

Particularly for the SET FREE series, whose outdoor units can be connected to multiple indoor units at a distance, the
refrigerant charge is greater than for individual units.

I\ pancer

Check that the room where the indoor units will be installed can maintain the refrigerant concentration below the
lower limit established in case of leakage. Otherwise, take the necessary action to correct this situation.

The room should have the following characteristics in case of a leak of refrigerant:

1 Opening without shutter to permit the circulation of fresh air in the room.
2 Opening without door measuring 0.15%, or greater, of the floor surface.

3 A ventilator with a capacity of at least 0.4 m3/min per refrigeration ton or greater, connected to a gas leak detector,
should be installed.

Model Ton Model Ton
RAS-8FSXN 4.11 RAS-32FSXN 12.16
RAS-10FSXN 4.11 RAS-34FSXN 12.59
RAS-12FSXN 4.1 RAS-36FSXN 13.02
RAS-14FSXN 6.08 RAS-38FSXN 14.30
RAS-16FSXN 6.08 RAS-40FSXN 14.30
RAS-18FSXN 6.51 RAS-42FSXN 14.73
RAS-20FSXN 8.22 RAS-44FSXN 16.70
RAS-22FSXN 10.19 RAS-46FSXN 16.70
RAS-24FSXN 10.19 RAS-48FSXN 17.13
352
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RAS-26FSXN
RAS-28FSXN
RAS-30FSXN

Ton
10.19
12.16
12.16

Model
RAS-50FSXN
RAS-52FSXN
RAS-54FSXN
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Ton
19.10
19.10
19.53

4 Special attention should be given to areas where the refrigerant may be deposited and stay in the room, such as

basements or similar, as it is heavier than air.

Example:

A: Refrigerant charge: 60 kg.
B: Refrigerant piping.

C: Outdoor unit.

D: Indoor unit.

E: Mechanical ventilation equipment.

F: Gas leak detector.

G: The smallest opening room.
H: Small room.

I: Medium-sized room.

J: Large room.

K: Opening.

[#) wore

1 The gas leakage quantity for each room (large, medium-sized, small and the smallest) should be calculated as

60 kg.

2 The gas concentration of each room should not exceed the limit value, 0.44 kg/m?3.
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12.6 Maintenance work

For outdoor and indoor units

(A) Fan and fan motor.
» Lubrication. All the fan motors are lubricated and sealed in the factory. Consequently, lubrication is not necessary.

* Noise and vibrations. Check there are no strange noises or vibrations.
* Rotation. Check that fan rotates clockwise and that the speed is suitable.
* Insulation. Check the electric insulation resistance.

(B) Heat exchanger.
» Clogging. Check regularly that there is no accumulated dirt or dust. Regarding the outdoor unit, also check there are
no obstacles for the air circulation such as pieces of paper, twigs, grass, etc. If necessary, remove them.

(C) Pipe connection.
» Leakage. Check there is no leakage in the connections of the refrigerant pipes.

(D) Cabinet.
» Stains and lubricant. Check there are no stains or lubricant.

» Tightening of screws. Check all screws are correctly tightened. If not, tighten them to the prescribed torque.
* Insulation. Check for imperfections in the thermal insulation of the unit cabinet and repair if necessary.

(E) Electrical equipment.
» Activation. Check the normal operation of the magnetic contactor, auxiliary relay, PCB, etc.

» State of the power supply line. Check the power supply, the current consumption (amperage) and the phase balance
in particular. Check that there are no contact faults caused by loose terminals, rusty contacts, foreign objects or other
causes. Check the electric insulation resistance.

(F) Control and protection devices.
» Setting. Do not readjust the setting in the field, except those indicated in section Outdoor unit, see on page 111.

Only for outdoor units

(A) Compressor.
* Noise and vibrations. Check there are no strange noises or vibrations.
» Activation. Check that the voltage drop of the power supply line is within 16% at start-up and within 2% during operation.

(B) Reversing valve.
* Activation. Check there is no abnormal activation noise.

(C) Filter.
» Clogging. Check there are no differences in temperature between the two ends.

(D) Earthing connection wire.
» Earth line. Check the continuity to earth.

(E) Compressor crankcase heater.
» Activation. The crankcase heater should be activated at least 12 hours before start-up, by switching ON the main power
source.

Only for indoor units

(A) Air filter.
» Cleanliness. Check regularly that there is no accumulated dirt or dust.

(B) Drain pan, drain-up mechanism and drain pipe.
* Drain line. Check and clean the drainage system at least twice a year.
* Drain-up mechanism. Check the activation of the drain-up mechanism.

(C) Float switch.
« Activation. Check the activation of the float switch.
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Customer’s name:

Outdoor unit model
(Serial number:

1. Operation mode
2. Start time of test run

3. Start time of data collection

4. Reading the data on the 7-segment

display in the outdoor unit
4.1 Protection control code
4.2 Operation capacity

4.2.1 Total connection

capacity of the outdoor unit CCky
4.2.2 Quantity of outdoor units oAA
connected
4.2.3 Total connection icP
capacity of the indoor unit
4.2.4 Quantity of indoor units .
iAA
connected
4.2.5 Refrigeration system
GA
address
4.2.6 Operation capacity of the
A p oP
indoor units
4.2.7 Total frequency Hz
4.2.8 Accumulated operation
¥ . uJ
time of the unit
4.3 Information of the outdoor
unit
4?,1 Capacity of the outdoor CA
unit
4.3.2 Outdoor unit
microcomputer output
sC
4.3.3 Inverter frequency H1
4.3.4 Quantity of compressors cc
running
4.3.5 Step of the outdoor unit E
o
fan
. A E1
4.3.6 Outdoor unit expansion
valve opening Eb
4.3.7 Discharge pressure Pd
4.3.8 Suction pressure Ps
4.3.9 Outdoor temperature To
4.3.10 Discharge gas Il
temperature Td2
4.3.11 Heat exchanger liquid
TE
temperature
4.3.12 Heat exchanger gas
TG
temperature
4.3.13 Automatic refrigerant
TCH
charge temperature
4.3.14 Gas bypass THG
temperature
4.3.15 Temperature in the .
3 TFi
Inverter fin
4.3.16 Fan controller TFF
temperature
4.3.17 Compressor running A1
current
A2
4.3.18 Fan running current AF
4.3.19 Accumulated operation uJ1
time of compressor
uJ2
355
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4.3.20 Accumulated operation
time of the compressor
(available for timer reset)

4.3.21 Cause code for
stoppage of the Inverter

4.3.22 Cause code for
stoppage of the fan controller

4.4 Information of the indoor
unit

Indoor unit capacity

Indoor unit expansion valve
opening

Heat exchanger liquid
temperature

Heat exchanger gas
temperature

Inlet air temperature
Outlet air temperature

Cause code for stoppage of
the indoor unit

Detailed information of the outdoor unit microcomputer output from the above table (4.3.2):

Mark
52C4
52C,
CH,
CH,
20A4
20A;
214
21,
FAN
20B
20C
20F 4
20F,
20CHG

X2

cu1

cuU2

FT

CA

TL

TG

To

d1

356

Description of mark

Contactor of relay (Ys5,c4) on PCB1 for Inverter compressor
Contactor of relay (Y5,c2) on PCB1 for constant speed compressor
Contactor of relay (Ycn1) on PCB1 for crankcase heater
Contactor of relay (Ycn2) on PCB1 for crankcase heater

Contactor of relay (Y,ga1) on PCB1 for solenoid valve

Contactor of relay (Y214) on PCB1 for reversing valve

Contactor of relay (Y242) on PCB1 for reversing valve

Contactor of relay (Yx4) on PCB1 for solenoid valve

SMGBO0065 rev. 1 - 12/2010
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Parts mark in wiring diagram

CMC1
CMC2
CH1
CH2
SVA

RVR1
RVR2

SVG
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12.8 Service and maintenance table through the remote control switch

Data sheet for the checks using the remote control switch:
Time
I.U. model
I.U. serial number
I.U. number / Alarm code

Checkmode Check mode

1 2 1-2 1-2 1-2 1-2 1-2
B Temperature indication
Temperature setting b1 -
Inlet air temperature b2 91
Discharge air temperature b3 92
Liquid pipe temperature b4 93
Remote thermistor temperature b5 -
Oultlet air temperature b6 94
Gas pipe temperature b7 95
Evaporating temperature in heating mode b8 96
Control information b9 97
l’ggg;rsastg:e of the upper part of the bA 08
Thermo temp. of remote control switch bb -
C Indication of the microcomputer state
I.U. microcomputer C1 -
O.U. microcomputer Cc2 -
D Stoppage cause state indication
Stoppage cause state indication d1 --
E Alarm fault
Abnormal times E1 --
Power failure times E2 --
Abnormal transmission times E3
Inverter trip times E4 -
F Automatic louver state
Louver sensor state F1 -
H Pressure and frequency state indication
Discharge pressure H1 99
Suction pressure H2 9A
Control information H3 9b
Operating frequency H4 9C
J Indication of the L.U. capacity
I.U. capacity (x 1/8 HP) J1 -
0O.U. code J2 --
Refrigerant cycle number J3 -
Refrigerant cycle number J4 - 1 2

357
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L Expansion valve opening
I.U. expansion valve

0O.U. expansion valve 1

O.U. expansion valve 2

O.U. expansion valve B

P Running current indication (reference)

Compressor current

[#) wore

e [.U.: Indoor unit
e 0.U.: Outdoor unit

Customer:

L1
L2
L3
L4

P1

9d
9E

9F

Installation date:

System number:

Inspection date:

Inspection technician:
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12.9 Service and maintenance table

No. Check item Action Judgement
1 Is the service space sufficient? Yes No
2 Is there a short circuit in the discharge air? Yes No
3 Any heat influence? Yes No
4 Is the earth wire connected? Yes No
5 Refrigerant pipe Correct Incorrect
6 Fixing of units Correct Incorrect
7 Are the internal and external surfaces Yes No
damaged?
8 Are the screws and bolts tightened? Tighten if loose. Tightened tigh’\tlg;ed
9 Are the terminal screws tightened? ;EEL?ST;;Z:?\Z?IW LGkl Tightened tigh’\tl:;e d
10 Are the compressor terminals tightened?  Push all the terminals. Push p’::th
Measure the insulation resistance with a
multimeter.
11 Insulation resistance Fan and compressor: Correct Incorrect
Motor: greater than 3 MQ.
Others: greater than 3 MQ.
12 /fblgsv’t?here SR IRISEmE I e UL Check the smoth flow with a little water. Correct Incorrect
13 Is there leakage in the compressor? Check there is no leakage. Correct Incorrect
14 Lsxtcr:‘ear:;:f?kage LT A Check there is no leakage. Correct Incorrect
15 fxiiir:glsra?kage 0 S e Check there is no leakage. Correct Incorrect
16 Is there leakage in the 4-way valves? Check there is no leakage. Correct Incorrect
17 Is there leakage in the check valve? Check there is no leakage. Correct Incorrect
18 Is there leakage in the accumulator? Check there is no leakage. Correct Incorrect
19 Is there leakage in the strainer? Check there is no leakage. Correct Incorrect
20 Is there leakage in the expansion valve? Check there is no leakage. Correct Incorrect
21 Is there leakage in the piping? Check there is no leakage. Correct Incorrect
22 Check the direction of the fans See the air flow volume. Correct Incorrect
23 Check the voltage of each phase Greater than 220 V. Correct Incorrect
24 Vibrations and noise (e:tr;?Ck 400D EEIPIE SRS, (42 ol =T Correct Incorrect
25 Activation of the operation modes Qi"é?gg‘iﬁgﬁ:ﬁ:‘tfg;EiAiExtz:'tCh Correct Incorrect
26 Cut-out of the high pressure switch Check the current activation valve. Correct Incorrect
27 Activate the drain-up mechanism Check it is activated during cooling mode. Correct Incorrect
28 Indoor inlet air temperature DB/WB — (°C) DB (°C) wB
29 Indoor outlet air temperature DB/WB — (°C) DB (°ccyws
30 Outdoor inlet air temperature DB/WB — (°C) DB (°C) wB
31 Outdoor outlet air temperature DB/WB — (°C) DB (°ccyws
32 High pressure switch — MPaG
33 Low pressure switch — MPaG
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No.

34
35

36

37

38

Check item
Operating voltage
Operating current

Instructions for the customer for cleaning
the filters

Instructions for the customer for the
cleaning procedure

Instructions for the customer for operation
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Judgement
\Y
A
Done Not yet
Done Not yet
Done Not yet



12 Maintenance notes H |TACH|

Inspire the Next

12.10 Saturation curve for refrigerant

4.0
: )
I R407C ——— R404A /
35 bt mmm R507A — — R410A /
I - - = R2  ------ R12 /
I —-—- R134a === R407E /

A
[MPa (G)]
I REFPROP Ver.5.10
-0.5 .
-30 -20 -10 0 10 20 30 40 50 60
B [°Cl
A Saturation pressure (Liquid)
B Saturation temperature (Liquid)
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12.11 Mollier chart for R410A
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12.12 How to collect refrigerant
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» The refrigerant collection method when replacing the parts (compressor or cycle parts) of outdoor unit.

Process No.

1

13

Procedure
Turn OFF the main switch of O.U.

Connect manifold to the check joint at low and high pressure side
in O.U.

Turn ON the main switch of O.U.

<In case that compressor operates.>

Perform pre-refrigerant collection during coolint test run.

e Turn ON the dip switch (DSW4#1) of O.U. PCB1 and start
the test run.

*  The test run should be performed for approx. 20 min, (until
Ps>0.3 MPa, Td>75 °C)

*  Check the suction pressure “Ps” on 7-seg. of O.U. PCB1.

* Close the gas valve inmediately. Perform the forced
stoppage by turning on the dip switch (DSW4#4) when Ps is
<0.2 MPa.

*  Cancel cooling operation (by DSW4#1 is OFF).

*  Cancel the forced stoppage (by DSW4#4 is OFF).

<In case that compressor does not operate.>

* Close all the gas stop valves (at low and high pressure
sides).

Close the liquid stop valve completely.

Collect refrigerant by a refrigerant collector. Collect the
refrigerant from the check joints at low and high pressure sides
in O.U. All the refrigerant of O.U. side is collected by a refrigerant
collector.

After collecting the refrigerant, remove the charge hose at the
collector side, so that the inside of the refrigerant cycle will be the
atmosphere pressure.

Turn OFF the main switch of O.U.

Perform replacing Comp., return oil circuit or electrical parts.

Charge the refrigerant oil as the same quantity as the collected
refrigerant oil.

Perform the vacuuming from the check joint at a low and high
pressure sides.

Connect the charge hose to the charge port of return oil circuit
and charge the refrigerant oil.

Disconnect the charge hose from the charger port of return oil
circuit. Perform the vacuuming from the check joint at low and
high pressure sides.

Recharge the collected refrigerant (process No.6) from the check
joint at high pressure side.

For the remainded quantity:

Fully open the liquid and gas stop valve and set DSW4#1 to ON
side of O.U. PCB1.

Then recharge it from the liquid stop valve check joint during
cooling operation.

Check the liquid and gas stop valves are fully opened.

O.U.: Outdoor unit.

7-seg.: 7-segment.

Comp.: Compressor.
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Remarks

After closing the gas stop valve, the decrease of Ps value is fast.
To guarantee the reliability of the Comp., make sure that the
decrease does not reach Ps<0.1 MPa when performing the
forced stoppage.

*  Thedischarge of the refrigerant in the atmosphere is strictly
forbidden. Make sure that the refrigerant is collected by a
refrigerant collector.

«  Measure the quantity of the collected refrigerant and record
it.

*  Make sure that there is no pressure increase after collecting

the refrigerant and then remove the charge hose.

* 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 will occur when
removing the Comp.

Removing electrical box may be required.
Measure the quantity of the refrigerant oil and record it.

*  When the refrigerant oil is collected from the accumulator or
compressor, calculation for recharge amount is required.

*  Use aclean charge hose.

*  Use a container with a small opening so that the refrigerant
oil does not absorb the moisture in the atmosphere and work
in a short time (approx. within 20 minutes).

Refer to Installation vacuum, see on page 59.

Refer to Refrigerant charge, see on page 61.
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Location of check joints and stop valves
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Low Pressure Check Joint

Check Joint for Collecting Refrigerant Oil

High Pressure Check Joint

Liquid Stop Valve

High Pressure Gas Stop Valve

Low Pressure Gas Stop Valve

» The refrigerant collection method when replacing indoor unit.

Process No.

1

7

8

Procedure
Turn OFF the main switch of O.U. and I.U.
Close all the gas stop valves (at low and high pressure side) of

0.U. and the liquid and gas stop valve completely.

Collect the refrigerant by a refrigerant collector. Collect the
refrigerant from the gas stop valves (at low and high pressure
sides) of O.U. and the check joint of the liquid stop valve. Collect
all the refrigerant in the 1.U. side by refrigerant collector.

After collecting the refrigerant, remove the charge hose at the
collector side, so that the inside of the refrigerant cycle will be the
atmosphere pressure.

Perform replacing I.U.

Perform the vacuuming from the gas stop valves (at low and high
pressure sides) of O.U. and the check joint of the liquid stop valve.

Recharge the collected refrigerant (Process No.3) from the liquid
stop valve.

Check the liquid and gas stop valves are fully opened.

O.U.: Outdoor unit.

I.U.: Indoor unit.

Comp.: Compressor.
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Remarks

*  Thedischarge of the refrigerant in the atmosphere is strictly
forbidden. Make sure that the refrigerant is collected by a
refrigerant collector.

«  Measure the quantity of the collected refrigerant and record
it.

« ;ake sure that there is no pressure increase after collecting
the refrigerant and then remove the charge hose.

+ 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
removing the refrigerant cycle parts.

Refer to Installation vacuum, see on page 59.

Refer to Refrigerant charge, see on page 61.
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