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Preface

This service manual explains about the cautions for maintenance jobs and is to serve
a guide for the electric system, and troubleshooting for service personnel.

In the fundamental matters and other things already mentioned in the “Instruction
Manual” and the “Parts Catalogue” are omitted to avoid duplication. Therefore, for the
operation and handling of this unit, we request you to refer to the “Instruction Manual”
and “Caution Plates”, and further for the structure and components of the unit, please
refer to the “Parts Catalogue” separately to be supplied with the unit.

If you should find any description which does not coincide with the “Instruction
Manual” and “Parts Catalog”, we request you to make sure to start the job after
clarifying it.

Service personnel is required to safely take quick and proper countermeasures as well
as to use correct technology of maintenance in case of field services and periodical
maintenance. It is important that service personnel should have proper and sufficient
knowledge about the structure and function of the unit and should be well familiar with
such technigue mentioned in them.

Regarding the part numbers mentioned in this manual, we request you to refer to the
Parts catalogue separately supplied together with the unit, because the parts numbers
in this manual are sometimes changed.

Copies of this service manual are intended to be distributed to limited
numbers of our customers. The unauthorized reproduction or distribution of
this service manual is prohibited.
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1. Overview

1.1 Capacity Control
1.1.1 2-Point control type (15kW class)

Air filter

<] Air fl
Q& Unload+ At stop

Orifice {Unloader built-in)

3 el
1 Orifice
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Y -~ o
/| | L
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Compressor .. Solenoid valve for
air-end CLT capacity control (V1)
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| ||
— |
T | || T N Pressure sensor
| _
| | 4
- ﬂW—Dﬁ\ﬂercooler
* h
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SC15080E
Conditions Cond1t10n§ of solenoid valve for Unloader valve
capacity control (SV1)
Start/Purge operation Open At a little open
Full-load Close At fully open
Stop Open At fully closed
Conditions Function

When it starts, solenoid valve for capacity control (SV1) opens and compressed

Start air flows into unloader valve. Then, unloader valve is kept slightly open so that it
reduces starting load.
After practicing the starting unloader, solenoid valve for capacity control (SV1) is
Full-load closed to block the passage between air receiver tank to unloader valve. Thus

unloader valve is fully opened and then full load operation starts.

Purge operation

When air consumption decreases and discharge pressure exceeds set value
(unloading operation starting pressure PH), solenoid valve for capacity control
(SV1) opens so that compressed air in air receiver tank can be sent to unloader
valve. Thus, unloader valve is closed and at the same time compressed air in
receiver tank is relieved to atmosphere through air filter and the pressure is
lowered. Consequently power is saved. When air consumption increases and the
pressure drops till set value (full load recovering pressure PL), solenoid valve for
capacity control (SV1) closes to re-start loaded operation. Further, during
unloaded operation, inside of compressor air-end becomes so highly vacuumed
that it causes vacuum noise. For prevention of this noise, the compressed air in
the receiver tank is returned to compressor air-end.

Stop

When stopping, the solenoid valve for capacity control (SV1) is opened.
Compressed air from the receiver tank flows into unloader primary chamber then
is released to the atmosphere through air filter.
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1. Overview

(22-37kW class)

Air fl
4& Unload- At stop

JaY

N

Air filter

Fa

-1
I

Ori\fice

Solenoid valve for
oLl capacity control
(Sv1)

B

Pressure
sensor 2.
@ Y
Pressure

sensor 1. ——o~ Aftercooler

Compressor air-end
Part ®uses the parts marked with &

in the table below. Symbol of part &
Used parts SAS SMS Crifice  Check valve
of Part @& 2250 | 375D | 22ESD | 37ESD ’—<17 <
Orifice 8] Q I
Check valve Q O
SC17001-1E
Conditions Cond1t10n§ of solenoid valve for Unloader valve
capacity control (SV1)
Start/Purge operation Open At a little open
Full-load Close At fully open
Stop Open At fully closed
Conditions Function
When it starts, solenoid valve for capacity control (SV1) opens and compressed
air flows into unloader valve. Then, unloader valve is kept slightly open so that it
Start reduces starting load. Starting unload operating time.
- Discharge air temperature higher than 10°C(*0°C): 15 seconds
- Discharge air temperature less than 10°C(¥0°C): 60 seconds
After practicing the starting unloader, solenoid valve for capacity control (SV1) is
Full-load closed to block the passage between air receiver tank to unloader valve. Thus

unloader valve is fully opened and then full load operation starts.

Purge operation

When air consumption decreases and discharge pressure exceeds set value
(unloading operation starting pressure PH), solenoid valve for capacity control
(SV1) opens so that compressed air in air receiver tank can be sent to unloader
valve. Thus, unloader valve is closed and at the same time compressed air in
receiver tank is relieved to atmosphere through air filter and the pressure is
lowered. Consequently power is saved. When air consumption increases and the
pressure drops till set value (full load recovering pressure PL), solenoid valve for
capacity control (SV1) closes to re-start loaded operation. Further, during
unloaded operation, inside of compressor air-end becomes so highly vacuum that
it causes vacuum noise. For prevention of this noise, the compressed air in the
receiver tank is returned to compressor air-end.

Stop

When stopping, the solenoid valve for capacity control (SV1) is opened.
Compressed air from the receiver tank flows into unloader activation chamber
then is released to the atmosphere through external piping and air filter.

The temperature of the »mark apply from the following SER.NO.
® SAS22SD(RD)-5E/6E  :0115~/0176~ @ SAS37SD(RD)-5E/6E  :0107~/0156~
@ SMS22ESD(ERD)-5E/6E :0097~/0100~ ® SMS37ESD(ERD)-5E/6E :0084~/0091~
® SMS22RD-5E/GE :0057~/0063~ ® SMS37RD-5E/6E :0066~/0078~
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1. Overview

1.1.2 Regulator control type (15kW class)
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Alr filter
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Conditions Conditions of solenoid valve for Unloader valve
purge control (SV1)
Start/Purge operation Open At a little open
Full-load Close At fully open
Stop Open At fully closed
Conditions Function

When it starts, solenoid valve for purge control (SV1) opens and compressed air

(Suction port
closing operation)

Start flows into unloader valve. Then, unloader valve is kept slightly open so that it
reduces starting load.
After practicing the starting unloader, solenoid valve for purge control (SV1) is
Full-load closed to block the passage between air receiver tank to unloader valve. Thus

unloader valve is fully opened and then full load operation starts. During loaded
operation, according to fluctuations of the air consumption, the air volume will be
automatically controlled continuously within 0—100% by the regulator.

Purge operation

Normal purge

%2

If the air consumption decreases and the load rate, calculated from the intake
negative pressure of the main compressor unit detected by the pressure sensor 2,
falls below the configured value (load factor for the selection of purge operation
b), the device will enter a state of standby for purge operation. When this state is
maintained for the configured amount of time (time required for confirmation of
purge operation U 3¥1), the solenoid valve for purge control (SV1) operation will
be opened, and while the compressed air within the receiver tank will flow in to
the unloader and close off the unloader valve, the compressed air within the
receiver tank will be released into the atmosphere through the air filter thus
lowering the pressure and reducing the power. When air consumption increases
and the pressure drops till set value (full load recovering pressure PL), solenoid
valve for purge control (SV1) closes to re-start loaded operation. Further, during
unloaded operation, inside of compressor air-end becomes so highly vacuumed
that it causes vacuum noise. For prevention of this noise, the compressed air in
the receiver tank is returned to compressor air-end.
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1. Overview

Conditions Function

In cases when the air consumption has suddenly decreased and the service
pressure (detected by the pressure sensor 1) has increased to reach the
configured value (unloading operation starting pressure PH), purge operation
will be started similar to normal purge in order to prevent the service pressure
from increasing. The deactivation of purge operation will be deactivated similar
to with normal purge.

Urgent purge

Purge
operation

When stopping, the solenoid valve for purge control (SV1) is opened. Compressed
Stop air from the receiver tank flows into unloader primary chamber then is released
to the atmosphere through air filter.

21 When the “Time required for confirmation of purge operation U” of air volume is set at 0, perform
suction port closing mode operation instead of purge control mode operation. In this case, auto

start/stop operation is cancelled. But when service pressure rises up to “Urgent purge starting

pressure F’, purge control operation starts.

#2 When pressure differential AP is 0.05MPa between service pressure P (switched to purge
operation under purge control) and full load recovering pressure PL, purge control operation will
not start.

(In this case, full load recovering pressure PL should be lowered for enlarging pressure
differential AP.)
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1. Overview

(18.5kW class)
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Conditions Conditions of solenoid valve for Unloader valve
purge control (SV1)
Start/Purge operation Open At a little open
Full-load Close At fully open
Stop Open At fully closed
Conditions Function
When it starts, solenoid valve for purge control (SV1) opens and compressed air
Start flows into unloader valve. Then, unloader valve is kept slightly open so that it
reduces starting load.
After practicing the starting unloader, solenoid valve for purge control (SV1) is
Full-load closed to block the passage between air receiver tank to unloader valve. Thus

(Suction port
closing operation)

unloader valve is fully opened and then full load operation starts. During loaded
operation, according to fluctuations of the air consumption, the air volume will be
automatically controlled continuously within 0—100% by the regulator.

Purge operation

Normal purge
%2

If the air consumption decreases and the load rate, calculated from the intake
negative pressure of the main compressor unit detected by the pressure sensor 2,
falls below the configured value (load factor for the selection of purge operation
b), the device will enter a state of standby for purge operation. When this state is
maintained for the configured amount of time (time required for confirmation of
purge operation U 3¥1), the solenoid valve for purge control (SV1) operation will
be opened, and while the compressed air within the receiver tank will flow in to
the unloader and close off the unloader valve, the compressed air within the
receiver tank will be released into the atmosphere through the air filter thus
lowering the pressure and reducing the power. When air consumption increases
and the pressure drops till set value (full load recovering pressure PL), solenoid
valve for purge control (SV1) closes to re-start loaded operation. Further, during
unloaded operation, inside of compressor air-end becomes so highly vacuumed
that it causes vacuum noise. For prevention of this noise, the compressed air in
the receiver tank is returned to compressor air-end.

1-5



1. Overview

Conditions Function

In cases when the air consumption has suddenly decreased and the service
pressure (detected by the pressure sensor 1) has increased to reach the
configured value (unloading operation starting pressure PH), purge operation
will be started similar to normal purge in order to prevent the service pressure
from increasing. The deactivation of purge operation will be deactivated similar
to with normal purge.

Urgent purge

Purge
operation

When stopping, the solenoid valve for purge control (SV1) is opened. Compressed
Stop air from the receiver tank flows into unloader primary chamber then is released
to the atmosphere through air filter.

2%1 When the “Time required for confirmation of purge operation U” of air volume is set at 0, perform
suction port closing mode operation instead of purge control mode operation. In this case, auto

start/stop operation is cancelled. But when service pressure rises up to “Urgent purge starting

pressure F’, purge control operation starts.

#2 When pressure differential AP is 0.05MPa between service pressure P (switched to purge
operation under purge control) and full load recovering pressure PL, purge control operation will
not start.

(In this case, full load recovering pressure PL should be lowered for enlarging pressure
differential AP.)
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1. Overview

(22-37kW class)
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Part @ uses the parts marked with O in the table below Symbao of part @
Used parts SAS SMS Orifice |Check valve
of Part 22RD | 37RD [ 22ERD | 22RD | 37ERD| 37RD
Orifice @ QO O O >|< (5
Check valve) O O
SC17002-1E
Conditions Conditions of solenoid valve Solenoid valve for Unloader valve
for purge control (SV1) starting unloader (SV4)
Start/Purge operation Open Switching COM—NC [At a little open
Full-load Close Switching COM—NO [ At fully open
Stop Open Switching COM—NO | At fully closed
Conditions Function
When it starts, solenoid valve for purge control (SV1) opens and compressed air
flows into unloader valve. Simultaneously, solenoid valve for starting unloader
Start (SV4) switches from COM to NC and the unloader spring chamber is connected
to the unloader secondary chamber. As a result, the pressure of spring chamber
becomes negative. Then, unloader valve is kept slightly open so that it reduces
starting load.
After practicing the starting unloader, solenoid valve for purge control (SV1) is
closed to block the passage between air receiver tank to unloader valve. Thus
Full-load unloader valve is fully opened and then full load operation starts. Solenoid valve
(Suction port for starting unloader (SV4) switches from COM to NO then the spring chamber is
closing operation) |connected to the unloader primary chamber. During loaded operation, according
to fluctuations of the air consumption, the air volume will be automatically
controlled continuously within 0—100% by the regulator.
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1. Overview

Conditions

Function

Purge operation

Normal purge
X2

If the air consumption decreases and the load rate, calculated from the intake
negative pressure of the main compressor unit detected by the pressure sensor 1,
falls below the configured value (load factor for the selection of purge operation
b), the device will enter a state of standby for purge operation. When this state is
maintained for the configured amount of time (time required for confirmation of
purge operation U 3¥1), the solenoid valve for purge control (SV1) operation will
be opened, and while the compressed air within the receiver tank will flow in to
the unloader and close off the unloader valve, the compressed air within the
receiver tank will be released into the atmosphere through the air filter thus
lowering the pressure and reducing the power. When air consumption increases
and the pressure drops till set value (full load recovering pressure PL), solenoid
valve for purge control (SV1) closes to re-start loaded operation. Further, during
unloaded operation, inside of compressor air-end becomes so highly vacuumed
that it causes vacuum noise. For prevention of this noise, the compressed air in
the receiver tank is returned to compressor air-end.

Urgent purge

In cases when the air consumption has suddenly decreased and the service
pressure (detected by the pressure sensor 2) has increased to reach the
configured value (unloading operation starting pressure PH), purge operation
will be started similar to normal purge in order to prevent the service pressure
from increasing. The deactivation of purge operation will be deactivated similar
to with normal purge.

Stop

When stopping, the solenoid valve for purge control (SV1) is opened. Compressed
air from the receiver tank flows into unloader activation chamber then is
released to the atmosphere through external piping and air filter. Solenoid valve
for starting unloader (SV4) switches from COM to NO.

21 When the “Time required for confirmation of purge operation U” of air volume is set at 0, perform

suction port closing mode operation instead of purge control mode operation. In this case, auto

start/stop operation is cancelled. But when service pressure rises up to “Urgent purge starting

pressure F’, purge control operation starts.

32 When pressure differential AP is 0.05MPa between service pressure P (switched to purge

operation under purge control) and full load recovering pressure PL, purge control operation will

not start.

(In this case, full load recovering pressure PL should be lowered for enlarging pressure
differential AP.)
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1. Overview

1.1.3

Inverter control type (15kW class)
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Conditions

Conditions of solenoid valve for

capacity control (SV1) Unloader valve

Start/Purge operation

Open At a little open

Full-load

Close At fully open

Stop

Open At fully closed

Conditions

Function

Start

When it starts, solenoid valve for capacity control (SV1) opens and compressed
air flows into unloader valve. Then, unloader valve is kept slightly open so that it
reduces starting load.

Full-load

After practicing the starting unloader, solenoid valve for capacity control (SV1) is
closed to block the passage between air receiver tank to unloader valve. Thus
unloader valve is fully opened and then full load operation starts.

Purge operation

If air consumption decreases and the rotation speed of the motor reach its
minimum rotation, a signal will be output from the inverter. If this signal is
continued for a certain amount of time (3%), the inverter will perform operation at
40Hz. Once the discharge pressure has been increased and the configured value
(purge starting pressure PH) has been reached, the solenoid valve for capacity
control (SV1) will be opened, and while the compressed air within the receiver
tank will flow in to the unloader and close off the unloader valve, the compressed
air within the receiver tank will be released into the atmosphere through the air
filter thus lowering the pressure and reducing the power. When air consumption
increases and the pressure drops till set value (control pressure PL), solenoid
valve for capacity control (SV1) closes to re-start loaded operation. Further,
during unloaded operation, inside of compressor air-end becomes so highly
vacuumed that it causes vacuum noise. For prevention of this noise, the
compressed air in the receiver tank is returned to compressor air-end.

Stop

When stopping, the solenoid valve for capacity control (SV1) is opened.
Compressed air from the receiver tank flows into unloader primary chamber then
is released to the atmosphere through air filter.

2% The slow operation check time is configured with monitor panel operations. 5 seconds<Time

required for confirmation of low speed operation <60 seconds (Setting in 5 seconds interval is

possible.)
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1.2 Motor Specifications

1. Overview

1.2.1 Motor for compressor (Totally-enclosed fan cooled type)

(1) 15kW class

Model Unit SAS15SD,RD-5E SAS15SD,RD-6E,SAS15VD-E
SMS15ESD,ERD-5E SMS15ESD,ERD-6E,SMS15EVD-E
Motor model TOSHIBA TKKH3-FBKA21E
Power output kW 15 (Service factor 1.15)
Frequency Hz 50 60
Rated voltage A\ 200 400 200/220 400/440
Rated current A 66.4 33.2 63.8/59.0 31.9/29.5
Poles P 4
Insulation class F
Coil resistance (20C) | Q 0.07050 0.2820 | 0.07050 0.2820
(2) 18.5kW class
Model Unit SASG19RD-5E | SASG19RD-6E
Motor model TOSHIBA TKKH3-FCKA21E
Power output kW 18.5(Service factor 1.1)
Frequency Hz 50 60
Rated voltage \'% 200 200/220
Rated current A 74.5 72.8/66.5
Poles P 2
Insulation class F
Coil resistance (20°C) Q 0.054 0.054
(3) 22kW class
Model Unit SAS22SD,RD-5E SAS22SD,RD-6E
SMS22ESD,ERD,RD-5E SMS22ESD,ERD,RD-6E
Motor model TOSHIBA TKKH3-FBK21E
Power output kW 22 (Service factor 1.1)
Frequency Hz 50 60
Rated voltage A\ 200 400 200/220 400/440
Rated current A 91.4 45.7 87.8/81.6 43.9/40.8
Poles P 4
Insulation class F
Coil resistance (20°C) Q 0.05010 0.2004 0.05010 0.2004
(4) 37kW class
Model Unit SAS37SD,RD-5E SAS37SD,RD-6E
SMS37ESD,ERD,RD-5E SMS37ESD,ERD,RD-6E
Motor model TOSHIBA TKKH3-FBK21E
Power output kW 37 (Service factor 1.1)
Frequency Hz 50 60
Rated voltage A\ 200 400 200/220 400/440
Rated current A 164.0 82.0 146.0/140.0 73.0/70.0
Poles P 4
Insulation class F
Coil resistance (20°C) Q 0.01540 0.06160 0.01540 0.06160

2% Data of coil resistance in the each table are mentioned in test results report of electric motor. So use

this data for reference purpose.
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1.2.2 Motor for cooling fan (Totally-enclosed type)

(1) 18.5kW class

SMS22ESD,ERD-5E

SMS22ESD,ERD-6E

Model Unit SASG19RD-5E | SASG19RD-6E
Motor model TOSHIBA IKH3-FBKK21E
Power output kW 0.75 (Service factor 1.0)
Frequency Hz 50 60
Rated voltage \Y 200 200-220
Rated current A 3.8 3.4-3.4
Poles P 4
Insulation class F
Coil resistance (20°C) @ 2.89 2.89
(1) 22kW class

Model Unit |SAS22SD.RD-5E | SAS22SD,RD-6E SMS22RD-5E | SMS22RD-6E

Motor model

TOSHIBA IKH3-FBKK21E

Fuji Electric Pressure ventilator
VAS455AN-42

Power output kW 0.75 (Service factor 1.0) 0.4
Frequency Hz 50 60 50 60
Rated voltage \Y 200 400 |200-220|400-440 200 200-220
Rated current A 3.8 1.9 3.4-3.4 | 1.7-1.7 1.7 1.8-1.9
Poles P 4
Insulation class F E
Coil resistance (20°C) Q 2.89 11.56 2.89 11.56
(2) 37kW class

. SAS37SD,RD-5E SAS37SD,RD-6E ) i

Model Unit SMS37ESD.ERD-5E | SMS37ESD. ERD-6E SMS37RD-5E SMS37RD-6E
Mitsubishi Electric

Motor model TOSHIBA IKH3-FBKA21E Pressure ventilator EWF-50FTA
Power output kW 1.5 (Service factor 1.0) 0.75
Frequency Hz 50 60 50 60
Rated voltage \Y% 200 400 200-220(400-440 200 200220
Rated current A 6.8 3.4 6.4:6.0 | 3.2:3.0 1.55 1.90-1.88
Poles P 4
Insulation class F E
Coil resistance (20°C) ¢ 1.64 6.56 1.64 6.56

2% Data of coil resistance in the each table are mentioned in test results report of electric motor. So use

this data for reference purpose.

1.
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1. Overview

1.3 Warning / Abnormality Display
H Trouble code

1. “Trouble code” lamp flashes whenever it happens.

2. Next, pushing “Trouble code” switch, following signals are displayed on screen.

3. Trouble display is re-set by pressing “Trouble code” switch longer (2 seconds).

discharge air
temperature

Ttem In(.h- Sensor | Time lag | Setting Detection timing
cation
Discharge air A-1 | Thermistor | 1 second | 105°C |4 90 second; after starting
temperature H unloader finishes
. . 10
Air filter clogging A-2 | A connect seconds Usually
o Warning: Dryer %1 | A-3 | Bconnect |1 second After dryer starts
o -
§= Intake. alr temperature | -\ 4| mpermistor 120 52°C |After starting unloader finishes
5 (Too high) seconds
& | Discharge air i . o
temperature HH 32 A-5 |Thermistor | 1 second | 108°C |Usually
S.e parator discharge A-6 | Thermistor | 1 second | 105°C
air temperature H
3000Hr mamtenances A-8
%5
Discharge air E-1 | Thermistor | 1 second | 110°C ¥4 90 seconds: after starting
temperature E unloader finishes
Reverse' phase E-2 | Bconnect |1 second Usually
connection
Abnormality: Dryer 1| E-3 B connect | 1 second After dryer starts
Overload E-4 | B connect |1 second Usually
Z S.e parator discharge E-5 |Thermistor| 1 second | 110C
= |air temperature E
g | Di i .
g Discharge air : 5 %4 90 seconds after starting
S |temperature sensor E-6 | Thermistor ..
£ |4 d seconds unloader finishes
= |disconnecte %3
Separator discharge 5
air temperature sensor | E-7 | Thermistor After starting unloader finishes
. . seconds
disconnected %3
Emergency stop due to
excessive rise of E-8 | Thermistor | 1 second | 120°C %4 After starting unloader

finishes

% 1. Dryer warning / abnormality: Warning and abnormality can be changed by setting at the

operating panel. (for details, refer to 3.4.1 & 3.4.2) (Factory default settings: “Abnormality”)

2. The discharge air temperature HH is displayed only with 2-Point control type.

% 3. Resistance detecting disconnection is -20°C or equivalent.
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1. Overview

2¢4. The operation of the discharge air temperature detection timing are as follows:

When reactivating the compressor, in cases when the temperature within the receiver tank is
high, due to the time lag of the By-pass valve, the discharge air temperature overshoots and
increases.

The following operation is designed to prevent warning or abnormality from being issued at this
time.

However, for cases when the discharge air temperature has suddenly increased due to a decrease

in the oil volume, etc. an emergency stop temperature (E-8) is added to enable shutdown without
a time lag.

Discharge air temperature

Temperature overshoots due to delayed
operation of the By-pass valve

Emergency stop temperature  120°C
Abnormality stop temperature 110°C
Warning display temperature  105°C

\ Discharge air temperature

By-pass valve temperature

Time
Start Time lag after starting unloader stops
Setting: 90 seconds

Detection is cancelled during this time

SC15007
5. The maintenance warning to 3000Hr apply from the following SER.NO.
® SASG19RD-5E/6E :0086~/0078~ ® SAS37SD(RD)-5E/6E :0107~/0156~
® SAS22SD(RD)-5E/6E :0115~/0176~ ® SMS37ESD(ERD)-5E/6E :0084~/0091~
® SMS22ESD(ERD)-5E/6E  :0097~/0100~ ® SMS37RD-5E/6E :0066~/0078~

® SMS22RD-5E/6E :0057~/0063~

After 3000Hr maintenance,reset to the trouble code switch and long press (longer than 2
seconds).

When the maintenance time of the setting is OHr can not be reset. Please reset to re-input the
maintenance time, refer to section 3.4.

ABNORMAL [ TY SETTING DISPLAY
5 OAD RECOVERING )

AIR TEMP. HH

R DISCHARGE

AIR TENP. H tHA U iy, CHANGE  wy o
=B MAINTENARCE OPERATID SETTING

— e @ ® 5

ANCE RENOTE Low PRESS. [l AUTO
t START STOP
operaTion [ COVTROL W OPERATION [START/STOP

% DRYER BUILT-IN TYPE FOR THE OTHER OPERATION COOES. REFER TO THE OPERAT[OM MANUAL

A16038E
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1. Overview

H Display
No. Item Indication
Code Unit
1 [Air service pressure P MPa
2 | Discharge air temperature d C
3 ?eegizi;(li ](Ciéscharge air C C
4 |Intake air temperature A C
5 |Load factor %6 b %
6 | Operation hour No mark X 10Hr
Whenever “Display selector switch” switch is ON, display is switchedto:1 — 2 — 3 — 4 - —

1 .«
2%6. The load factor is displayed only with the regulator control type.

@® When power is supplied, “Air service pressure” is
displayed.
G2 SRR @ With the 2-Point control type, when A.C.C.S. (pressure
b L0 FACTOR @1 range automatic adjustment control) is function, the
dot on the bottom right of “P.” will blink to indicate

that power saving operation is active.

Dot blinking
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2. Maintenance

2.1 Cautions on Maintenance Job

2.1.1 Preparations before maintenance job
Tt is important to perform maintenance jobs, always considering what kinds of equipments, tools,
materials and oils should be used, what portions or parts of the machine should be inspected or
adjusted or disassembled, and alsc what is the important points of the maintenance jobs.

(1) Prevention of oif overflow
In order to prevent o1l from overflowing in case of compressor oil change and removal or installation
of oil piping, make sure to prepare an oil reservoir. And also if an excessive oil flow is expected
beforehand, it is necessary to empty the receiver tank beforehand.
[Follow the designated regulations to dispose of compressor oil.]

{2) On removal or installation of parts or assemblies
In case of removing complicated parts or components, mark the match mark for reinstallation.

(3) Use genuine barts
Make sure to use genuine parts when changing parts. Otherwise, it degrades performance and it
shortens machine life.

(4) Equipments to be prepared beforehand(for example)

Measuring instruments —Thickness gauge, torque wrench {Preset type or spanner type)
General tools

Jigs, special tools and eyebolt (Beolt M10 2 pieces and M8 one piece or more)

Literature (Instruction manual, parts catalog and manual ete...)

Replacement parts

RRGRSNERCN G

Auxiliary materials

Item Name Application

System purge (NCH Japsn K.XK.)
Cleaning agent Cosme hydro clean (CosSMO Compressor air-end
QOIL LUBRICANTS CO.,, LTD.)

Screwing section

Seal tape Gaflon threaded sealing tape (THREEBOND 1212 is used together)
Grease EPNOC AP(N}1 O-ring
Lubri NICHIMOIY LAP spray or Threaded sheet surface and sleeve nuts of
ubricant . .

equivalent wedge joints

Sealant for screwing-in |LOCTITE No. 242 or 243 Unloader orifice installation portion
- Bolis that fix the plates which suppress
. bearing of compressor air-end
Thread locking LOCTITE No. 242 or 243 - Bolts t}glat fix tlI;e plates which suppress
pulley of compressor air-end

LOCTITE No.620 Qil seal axis of compressor air-end collar

Sealant LOCTITE No.620 (il seal insertion surface of the o1l seal

cover (Inner surface of the cover)

LONG-LIFE SP
(15-22-37kW class)
LONG-LIFE HP
(18.56kW class)

Inside the cylinder (Fill hefore the first
operation after disassembly and
assembly;15-18.5kW: 0.5L, 22-37kW: 1L)

Compressor oil

Diesel oil for cleaning Cleaning
Thinner Degreasing. Cleaning
Waste

tp
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2. Maintenance

@ Equipments
Hot oil bath or bearing heater
Chain block

Impact wrench

2.1.2 Cautions during disassembly and assembly

D TFor the disassembly location, be sure to select a location that is free of dust and large enough to
perform the task.

@ Hove to clean and remove dust from disassemble equipment.

@ Be sure to clean the inside of the machine before removing the nylon tubes and oil pressure / fuel
hoses, etc. Furthermore, in order to prevent dirt or other foreign objects from entering inside the
machine after such components have been removed be sure to take measures by such as
provisionally placing lids on the openings.

@ When disassembling the components that have been removed, once the exterior has been
sufficiently cleaned, place the dissembled component on a clean sheet of paper or cloth and make
sure that the component does not get dirty or scratched.

(® Briskly clean the components with diesel oil (washing oil) after reviewing the degree of
discoloration and dirt. However, refrain from soaking rubber components, etc. in the diesel oil.

® As the parts or components are precision-made, do not damage them by falling or colliding.

(@ For consumable items such as the oil seals, O-rings, filters, and oils, be sure to replace such with
new items upon reassembly.

Apply “EPNOC AP(N)1” on O-rings used for sliding parts and parts those might be twisted when
tightening (O-rings at pressure control valve piston, compressor oil refilling port, etc.). Refrain
from applying grease to the sliding section of the oil seals as doing so will fill the screw grooves of
the lip and impair its sealing ability.

@ Apply entire the outer of a jig with compressor oil and use it when installing oil seal. Avoid any
inclination occurred during installing of oil seal.

When reassembling, pace the parts according to the assembling turn and check to prepare all
parts. (without any part left unused.)

@ If there are any contact parts used, use parts assemblies.

@ Make sure to check tightening torque and clearance when assembling the disassembled parts.

@ When stop disassembling halfway, it is cause to occur rust or soil them by humidity or rubbish.
If it is necessary to stop disassembling job on the way, make sure to protect them against rust and
dirt.

@ After finishing assembling job, make sure to check following.

- 01l leakage

-To check tightening torque of every bolt
+The direction of rotation

- Part left behind to assembling

+Check oil level

@ When performing test operations, be sure to start with slow speed operation in order to prevent
burn-in.

When will perform disassembling or assembling by several person, hove to obey suggestion of
leader. And when go to next progress, to check safety to call out to each other.
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2. Maintenance

2.2 Tightening

2.2.1 Tightening torque

Bolt Width of Tightening
Tightening place diameter across flat torque
(mm) (mm) N-m (kgf-cm)

(DCylinder and discharge casing socket bolt 10 8 (Hexagon haul) 49.0(485)

@01l seal cover socket bolt 10 8 (Hexagon haul) 49.0(485)

@End cover S(()lcfl){lf\tN}pol;kW female,18.5kW) 8 6 (Hexagon haul) 12.0(124)

= Socket bolt (22kW male, 37kW) 10 8 (Hexagon haul) 25.0(245)

.EA‘) @Bearing pushing Socket bolt (15-18.5:22kW) 8 6 (Hexagon haul) 25.0(245)

g plate[Male] Socket bolt (37kW) 6 5 (Hexagon haul) 10.0(100)

% | ®Bearing pushing | Socket bolt (15-18.5-22kW) 10 8 (Hexagon haul) |  49.0(485)

2, plate[Female] Socket bolt (37kW) 8 6 (Hexagon haul) 25.0(245)

5 Socket bolt (15-18.5kW) 8 6 (Hexagon haul) 25.0(245)
O |®Unloader —

Fixing nut (22 37kW) 10 17 25.0(245)

BUnloader cover Socket bolt (15-18.5kW) 6 5 (Hexagon haul) 10.0(100)

Socket bolt (22 37kW) 10 8 (Hexagon haul) 49.0(485)

®Cover for vacuum relief valve socket bolt 4 3 (Hexagon haul) 2.9 (29)

, Socket bolt (15-18.5kW) 8 6 (Hexagon haul) 25.0(245)

Separator casing Socket bolt (22-37kW) 10 | 8 (Hexagonhau) |  49.0(485)

Bolt (15kW) 10 17 6.0 (61)

Level gauge Socket bolt (18.5kW) 8 6 (Hexagon haul) 25.0(245)

Bolt (22+37kW) 14 22 6.0 (61)

37kW class

2-3
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2. Maintenance

2.2.2 General bolts and nuts tightening torque

When reassembling or rebuilding, tighten bolts and nuts, according to the following torque values in

the table.

Kind

Low or Middle carbon steel bolt
(SS400B etc...)

High tensile strength bolt
(SCM435 etc...)

Strength
and sorting

To
rq

4.6—6.8 (4T—6T)

8.8—12.9 (7T—12T)

SCI‘(.%W ue

;Z?:::tzlr Hexagon bolts Socket bolts Hexagon bolts

(mm) N-m (kgf-cm) N-m (kgf-cm)

6 50 (51) 10.0  (100)

12.0 (124) 25.0 (245)

10 25.0 (245) 49.0 (485)

12 43.0 (425) 85.0 (845)

14 68.0 (675) 135.0 (1,350)

16 106.0 (1,055) 210.0 (2,100)

18 145.0 (1,450) 290.0 (2,900)

20 205.0 (2,050) 410.0 (4,100)

22 280.0 (2,800) 560.0 (5,600)

24 345.0 (3,450) 710.0 (7,100)

Using place

Bonnet, flame etc...

Compressor air-end, receiver tank and
other designation part

IMPORTANT

® The above torque values in the table shall be applicable for the bolts and nuts used
for machine.

® In general, the above torque values are applicable for the bolts and nuts used for
compressor, but such parts used for special portions need be tightened according to
the specified torque values indicated. (Please refer to the next and following pages)

@ When tightening parts or components, make sure to remove rust and dust.
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2. Maintenance

2.2.3 Structure of compressor air-end

[ Standard clearance when assembling compressaor air-endl

$-andard cleararce when assembling compressor air-end { mm)
Clearance of discharge portion &' D.04~0, 12
Clearance of suction pertion B 0. 18~0. 68
Clearance of circurference CM/LCF D.06~0.09

Note. Discharge clearance &' sholld be measured with ceared porbion of

roter placed downward agains] discharge port.

£ Tightening torquel

Tightening forque) 15k | 18.5kW | 22kW | 37kW
E 2.4 12.0 25.0 25.0
E' _ —_— 12.0 _—
%3 F 44, {0 49,0 449, 0 25,0
%3 G 25. 0 25. 0 25.0 10,0
H 49,0 43, 0 49. 0 449,10
*3 i 49, 1 49, 0 48.0 44,0
[ Assembly of bearing at discharge sidel
Cig ok cless o
[~ .
[ = Gear tooth side STz Gear teoth side
| |

<MALE slde>

When assembling bearings at discharge sice of male and female screw raotar,

install bearings in tte same directions of the marks shown ahove,

£ Clearance be-ween distharge casing and end cover]

ez ClEBTANCE

Note ; Hake sure that thickness gauge of 0.3 mm can &2 inserted in

to_the

abave clearance between dizcharge casing @nd end cover as shown shove.

[ Sectional viewd "

O :

3Tk

Note: * When assembling, check and nake sure fhat no foreign matters such as dust, bu-rs and chips exisk.
D-ring %1 : This D-ring should be instatled, slightly ceated with lithum base grease after checking and masing sure

3

[ Fixirg of bearing at discharge sided

Tk

15k 18.5kW

AT

[ N

that no dust is sticking an it € Do not agply grease on other O-rings to inhibit False recognizion of oil leakage )

D detait

Lboth male and female)

emale)

[ R

hs *he inner clearance of the reller bearings marked M2 is an incompa-ible clearance, be sure to replace the inner

L

and outer bearngs a5 3 set,

Coab tve threaded pertion marked W@ with "LOCTITE Ne.242 or 263" and install it

. ‘When starting first operation after it iz assembled, it is necessary to fill 1 liter compressor oil,

[.5liters for T5KW- 18.5KW) )

As it can not receive reverse thrust load, the pressure at suclion side sheuld not be kept higher than that at
discharge side.

&

]

o

[ Detail of assembling il sea: and coliar]

Instal it straight against %
_\\‘,L

cover, using a jig.

Cover

Coal completely the circumfersnce of -his portior with LOCTITE Wa.620,

Lnpack el seal sel and use it just
% before pessing ol seal set.
v,

2

4

Never ccat lia po-tion with grease,
The groove of the screw lip is filled
and tha sealabilicy is impaired.

Note: 1 Degrease internal circumference of collas and rator shaft before installing collar te rotar shaft.

2, Install -he callar after thinly applying LOCTITE Ma 620 a full-circle anto the end of rotar that fits the collar.
Make sue bo wipe out any sealant that comes aub after :nstalling cil seal.

3 Install cil seal to rotor shafe, usirg insert jig the external circomierence of which is completely coated
with tompressor «il and preventing the ¢it seal “rom inclining against the shaft.
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2.2.4 Special tools

[15-18.5kW class]

2. Maintenance

No. Part name Part NO. Q'ty Remarks
1 |[Pipe 00817 00211 1 | Oil seal installer (Rotor shaft insert)
2 | Plate 00817 00162 1 |Oil seal installer (Oil seal cover insert)
3 | Plate 00817 00152 1 Disassembly tool for rotor and discharge casing
[22kW class]
No. Part name Part NO. Q'ty Remarks
1 |[Pipe 00817 00173 1 Oil seal installer (Rotor shaft insert)
2 | Plate 00817 00174 1 |Oil seal installer (Oil seal cover insert)
3 | Plate 00817 00205 1 Disassembly tool for rotor and discharge casing
[37kW class]
No. Part name Part NO. Q'ty Remarks
1 |[Pipe 00817 00173 1 Oil seal installer (Rotor shaft insert)
2 |Plate 00817 00174 1 |Oil seal installer (Oil seal cover insert)
3 [Plate 00817 00206 1 Disassembly tool for rotor and discharge casing
Unloader piston Teflon ring installation tool
[15-18.5kW class]
No. Part name Part NO. Q'ty Remarks
1 | Pipe 00817 00213 1 Insertion (¢ 46)
2 |Pipe 00817 00214 1 |Correction (¢ 46)
[22-37kW class]
No. Part name Part NO. Q'ty Remarks
1 |Pipe 00817 00203 1 |Insertion (¢ 20)
2 |Pipe 00817 00207 1 |Correction (¢ 20)
3 | Pipe 00817 00204 1 Insertion (¢ 80)
4 |Pipe 00817 00208 1 | Correction (¢ 80)
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2. Maintenance

2.2.5 Terminal tightening torque
Should be tighten terminal of electromagnet switch, thermal relay other electric equipment etc.

according to following torque.

Serew size Tightening torque
N-m (kgf:cm)
M4 1.5 (15)
M5 2.9 (30
M6 4.9 (50)
M8 9.8 (100)
M10 17.2 (175)
M12 34.0 (350)

2.2.6 Tightening torque for hose, joint etc...
(1) Union joint
Should be tighten union joint according to following torque.

Parallel thread for pipe
Screw size Tool width Tightening torque

G (PF) across flat : -

(mm) N-m (kgf:cm)

1/4 19 (17) 25  (250)

3/8 22 (19) 50 (500)

1/2 27 (22) 59  (600)

3/4 36 (30) 120 (1,200)

1 41 (36) 140 (1,400)

11/4 50 170 (1,700)

11/2 60 210 (2,100)
R(PT) G(PF) G(PF)

30°
L ! ‘ -

A
P

TXT104

® Excessively tightening of union nut can cause excessive wedging action so that union
nut can be broken. So tighten the nut, according to the specified torques.

® Damaged seating surface can cause oil leakage. So take special care when
disassembling and reassembling.

IMPORTANT
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2. Maintenance

(2) Bite type union
Pipe have two kind of pipe, one is copper and other one is steel. The bite type union used for this pipe
1s to seal completely high pressure oil. Because the cutting edge of sleeve bites the steel pipe firmly
and it is constructed to endure shock pressure and vibration. Therefore, this union is widely used for
many hydraulic devices. But bear in mind that oil leak will occur if you are not familiar with the

structure and usage of the union. Fit it according to the following steps.

Union (Nipple) Insert ring Sleeve Nut Pipe

o
u

T

1) Check and confirm the pipe . .
(D Check whether this pipe is provided with insert ring, ol

i

sleeve and nut.

@ Check the direction of the sleeve and make sure it is

not caulked diagonally.

@ Visually make sure that there is a clearance of a few
millimeters from the end of pipe to the sleeve (size A). —

. . | 1
3—4mm is recommended - _H_

® When retightening the nut after loosening the tightened nut, mark “match-mark” on
the location of the nut with white chalk before loosening it and then remove it.
When tightening it again, tighten the nut a bit more tight than the position tightened
before.

IMPORTANT
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2. Maintenance

2) Coat pipe and nipple with lubrication oil Sunoly ol to th ,
. . . tot t
@ Coat the sleeve and nut of pipe with lubricant HPBLY o1t To these points

(NICHIMORI LAP spray or equivalent). ,-’(I \ ~
e -
I
T T

-___;_;_C1> .

@ Coat the threaded portion and seat face of nipple - .
Supply oil to these points

with lubricant.

® When tightening it without coating lubricant, galling could take place. Therefore, the
sleeve turns together. So then it can cause oil leak.

IMPORTANT

3) Tightening steps . .
. . . Tighten the nut with a hand
(D Tighten the pipe to the nipple.

Make sure to tighten the pipe nut with a hand till

the nipple “Stop” position.

@ Tighten the nut of pipe by one spanner with holding

the nipple by another spanner.

Continue to tighten the nut and when you will find
sharp torque ruse point, tighten it 1/4 more to make
the inside sleeve curves.

4) Copper pipe and steel pipe tightening torque (for reference only) Unit: N-m (kgf*cm)

Nominal Tightening torque Nominal Tightening torque
diameter (¢) Copper pipe Steel pipe diameter (¢) Copper pipe | Steel pipe
6 7.8 (80) 21.6 (220) 15 78.5 (800)
8 10.3 (105) 29.4 (300) 20 157 (1,600)
10 26.5 (270) 39.2 (400) 25 206 (2,100)
12 52 (530) 35 245 (2,500) | 373 (3,800)
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5) Tightening torque for copper pipes, brass nuts of dryer (for reference only)

2. Maintenance

Unit: N-m (kgf-cm)

Nominal Tightening torque Nominal Tightening torque
diameter (&) Pressure cpntrol Dryer side diameter (&) Pressure cpntrol Dryer side
valve side valve side
12 20 (204) 30 (306) 25 70 (714)
15 25 (255) 40 (408) 35 160 (1,632)
20 40 (408)
(3) O-ring sheet type
Nipple O-ring Nut Joint Pipe
SC15108-1

1) Check and confirm the pipe
D Check the O-ring (for end of joint) for any damage or twist. Use O-ring of specified size and
material.

@ Coat the O-ring with lubricant (NICHIMORI LAP spray or equivalent) and install it in the groove
of the joint for O-ring.

2) Coat pipe and nipple with lubrication oil
D Coat the threads of nuts and joint of pipes with
lubricant (NICHIMORI LAP spray or equivalent).

Supply oil to these points

@ Coat the threaded portion and seat face of nipple -
with lubricant (NICHIMORI LAP spray or
equivalent).

SC15119E
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2. Maintenance

3) Tightening steps
D Tighten the pipe to the nipple.
Tighten the pipe nut with a hand, and further
tighten it till it touches the tapered portion (finger
tight position).

@ Mark a match mark on nut and nipple with a chalk.

| é ;—
@ Prepare two spanners. While holding the nipple with [ ‘ P s

one spanner, tighten the nut further one-quarter

(1/4) turn from finger tight position with the other %@
spanner. !

1 Spanner

SC15107E

=
ig: ® Sometimes the nut becomes loose owing to vibration or any other operating
o conditions. Periodically check it for any looseness. If any looseness noticed, turn it
é again 1/4 further after the finger tight position.

(4) Pipe tapered threads
Sealing tapes are used to prevent any leakage of oil, water, fuel and air by stopping the space
between female and male threads of metal pipe and fittings (PT thread for pipe). Be noted that how
to seal varies upon the diameter of thread.

1) How to seal for tube screw less than R 1 (25A) of screw diameter
(D Wipe out oil and fat content with wasted cloth.
@ Roll seal tape (Gaflon threaded sealing tape).

@ Coat sealant “THREEBOND 1212” on the seal tape which is attached. According to the figure
below.

Roll seal tape to right and double end of screw Coat the half if circumference 3
threads in thread direction

-

' /
Keep space of 1-2 threads on the Keep space of 1-2 threads on the S_M031
extreme end of the thread extreme end of the thread
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2. Maintenance

2) How to seal for tube screw of larger than R 1 1/4 (32A) of thread diameter
(O Wipe out oil and fat content with wasted cloth.
@ Roll seal tape (Gaflon threaded sealing tape). [same as previous clause]
@ Coat sealant “THREEBOND 1212” on the seal tape which is attached. According to the figure
below.

Keep space of 2-3 threads on the extreme end of the thread

\

S_M032
Keep space more than 3 threads coat

sealant fully on the circumference

3) Concerning components with screw portions coated with a sealant
Components with their screw portions coated with a sealant are to be screwed in upon applying a
sealant (THREEBOND 1212).

Apply the “THREEBOND 1212” coating portion

L

RN

Rl

O

AL RURR LR
AL s A

Lo e iy
AAARATATARRRR

AR A

SC14002

(4) Standard tightening torque of piping PT screw (Reference value)
Unit: N-m (kgf-cm)

Nominal Tightening Nominal Tightening Nominal Tightening

diameter torque diameter torque diameter torque
1/8 11 (110) 3/4 65 (660) 2 216 (2,200)
1/4 22 (220) 1 108 (1,100) 21/2 2170 (2,750)
3/8 32 (330) 11/4 129 (1,320) 3 323 (3,300)
1/2 43 (440) 11/2 162 (1,650)

#Over torque tightening could lead to deforming of threads and resulting in oil
leakage. ( 2 threads should be left as standard)
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2. Maintenance

(5) Nylon tube
Size of nylon tubes used for this machine is expressed in inch.

Inch size -+ It is use spanner when tightening sleeve nad nut to piping.

1) Tightening for joint of nylon tube and sleeve nut
Following chart is for tightening torque of each size joint and sleeve nut.

2) Tightening torque of Joint

; : [Inch sizel
Screw size Tightening torque
R (PT) N-m (kgf-cm) _J

1/8 7.8 (80) _

1/4 13 (130) /1 \

3/8 23 (230) ) .

Joint Joint
1/2 28 (290) (connector) (elbow)
TXT106

F . . . e . . .
E ® Tightening torque is specified for each size thread. Be sure that there is no relation
E between the size of width across flats of screwing tool and the tightening torque.
2 @ Please coat the joint part of threading area with sealing agent “THREEBOND 1212”
= before screwing in.
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2. Maintenance

3) Tightening sleeve nut

Installing new nylon tube, sleeve and sleeve nut, attach the nylon tube firmly to the joint connector
and tighten the sleeve nut till proper revolutions by hand, and them tighten the sleeve nuts till

proper turns, using a tightening tool such as spanner.

Tube | Tool width | Sleeve nuts proper| Tightening Joint Sleeve nut
nominal | across flat | tightening turns torque /
diameter (mm) (turn times) N-m (kgf-cm) \

1/8 8 1/2—1 3.8 (39) {
3/16 10 1/2—1 6.3 (64)
J
1/2—1 6.4 (65
174 12 *1—1-1/2 - =
- Nylon tube
3/8 17 1/2—1 23.0 (230) TXT107
1/2 19 1/2—1 23.0 (230)

% 18.5kW class (1.4MPa) only.

—A

Before installing nylon tube, check the size of A. T -,Ijr‘_p——ﬂl—'g—l—
If you do not use caulking tool, check the size of A LRl UL —
again after removing it once.

3 —r ol
After having tightened it, make sure to confirm that T «f“‘“x—/\

. Sweses TR >

the tube can not be removed by pulling it off. I — e PEatinn

It cannot be pulled
off at all

e ¢ e
s ;/IjJ <Y
=

Press it in completely
till it touches this

face SCTXT050

IMPORTANT

® In order to tighten sleeve nut correctly, keep the correct tightening turns of sleeve nut
in accordance with the nut turning constant times.
The optimum turning times mean the revolutions times after tightening the nuts fully
by hand.
The tightening torque of above chart is referent value.
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2. Maintenance

(6) How to install hose

Pay attation followig part when install nylon tube and hose.

1) Nylon tube
(D Check 1/8 and 3/16 size nylon tubes for any break. (Pipe for pressure gauge)

@ Connect nylon tube, preventing it from contacting
any edge of copper pipe and steel pipe nut.

(® Make connection of nylon tube, taking care not to
touch the edge of bracket and plate etc.

@ Make connection of nylon tube, taking care not to
touch any copper or steel pipe.

(If it is avoidably impossible, use it, being protected
by felt)

S _M121
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2. Maintenance

2) Hose
D Authentic hose when replacing it. If not, it will cause oil leakage, break and disconnection, and it
leads to fire.

@ Never use hose twisted. Twisted hose will cause oil
leakage, break and fitting disconnection when they
are loaded with high pressure, vibration and shock.

The printed mark on outside surface of hose is a

guide for prevention of twisted connection.

@ Avoid contact between hose. If the hose is rubbing X Rub O
each other continuously, it causes damages and also \
burst on hose.

@ Take care not to make hose touch sharp edge or

moving part of the unit or component.
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2. Maintenance

2.3 Periodic Inspection/Maintenance List

2.3.1 15kW class (2-Point control type / Regulator control type)

Periodical Inspection and maintenance (A):
In case that total operation hours per one year are less than 3,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years

Indication of each gauge O
Oil level to be between

Compressor oil level Check O red lines at loaded
operation.

Refrigerant pressure gauge | A | Check O I(? ;2&?; ge 0.4110

Separator receiver tank drain Drain O

(Every week)
Dustproof air filter Check / clean @) (SAS only)
Check

Safety valve performance O

Air filter element Clean O
Status confirmation of

Solenoid valve for draining drain discharge.

condensate in dryer A | Check/ clean O Clean it depending on
its conditions.

Dustproof air filter Change O (SAS only)

Scavenging orifice strainer Clean o

Scavenging orifice O-ring Check o ?ﬁbﬂ?gle after check,
When it is heavily

Sirocco fan Check / clean o stained, clean it as
soon as possible.

Belt / Pulley Check o If abnormal, replace it.

Rubber hose Check ]

Nylon tube Check o

. . Insulation More than IMQ at

Coil of main motor resistance ® DC500V Mega.

Air filter element Change O

Compressor oil Change %30

Oil filter Check / change o

O-ring of ol filler Change o

Oil separator element Change ]

Nylon tube Change o
When it is heavily

Oil cooler / Aftercooler Clean ] stained, clean it as
soon as possible.
When it is heavily

Oil level gauge Change stained, change it as
soon as possible.

Condenser of dryer A | Clean o SUEST oval of debris and

Dryer fan motor Check

Consumable part of regulator Change [ (R type only)

Bearing of main motor Change o

Qil seal for compressor air-end Change ]

Consumable part of unloader Change ]

Consumable part of vacuum relief Built-in components of

valve Change e unloader.

Rubber hose Change ]
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2. Maintenance

Maintenance interval
Inspection items Inspection points Dai 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
O-ring PS
Consumable part of pressure Check / change
control valve Piston PY Re-usable after check,
Check / change if normal.
Discharge air temp. / Separator
discharge air temp. / Intake air Check o ?ﬁbﬁ?ﬂe after check,
temp. sensor : :
By-pass valve Pellet change [ ]
. Re-usable after check,
Solenoid valve Change ] if normal
Replace the pulley,
Belt Change o depending on its
conditions.
Auto-tensioner Change [ )
) Re-usable after check,
Compressor for freezing dryer| A | Change ] if normal
Fan control pressure switch Re-usable after check,
for dryer A | Change o if normal.
Re-usable after check,
Collar for oil seal for compressor Check o if normal.
air-end Change X2@ | X1@
Bearing of compressor air-end Change %20 | X1@

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 250 hours/month, 3,000 hours/year, 6,000 hours/2
years, 12,000 hours/4 years, 18,000 hours/6 years, and 24,000 hours/8 years.
¥ 1 shows the interval time of bearing replacement for the compressor of the pressure of 0.70 and 0.85MPa.
2 shows the interval time of bearing replacement for the compressor of the pressure of 0.93MPa (R type:
0.90MPa).
X3 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office
nearby or distributor.
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2. Maintenance

Periodical Inspection and maintenance (B):
In case that total operation hours per one year are less than 6,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4years | 6 years | 8 years
Indication of each gauge O
Oil level to be between
Compressor oil level Check @) red lines at loaded
operation.
Refrigerant pressure gauge | A | Check O g;gag;ge 041to
Separator receiver tank drain Drain O
(Every week)
Dustproof air filter Check / clean @) (SAS only)
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of
Solenoid valve for draining drain discharge.
condensate in dryer A | Check/ clean O Clean it depending on
its conditions.
Dustproof air filter Change O (SAS only)
Air filter element Change O
Compressor oil Change %30
Scavenging orifice strainer Clean [
Scavenging orifice O-ring Check [ J :? ﬁ;)urfnaglle after check,
When it is heavily
Sirocco fan Check / clean [ ] stained, clean it as
soon as possible.
Oil filter Check / change o
Belt / Pulley Check [ J If abnormal, replace it.
Oil separator element Change o
Rubber hose Check ]
Nylon tube Check ]
. . Insulation More than IMQ at
Coil of main motor resistance ® DC500V Mega.
When it is heavily
Qil cooler / Aftercooler Clean ( } stained, clean it as
S00n as possible_.
Condenser of dryer Clean o gﬁsr?oval of debris and
Dryer fan motor Check o
O-ring of ol filler Change o
Nylon tube Change o
Consumable part of regulator Change o (R type only)
O-ring PS
Consumable part of pressure Check / change
control valve Piston P Re-usable after check,
Check / change if normal.
Consumable part of unloader Change o
Consumable part of vacuum relief Built-in components of
valve Change e unloader.
When it is heavily
Oil level gauge Change o stained, change it as
soon as possible.
Bearing of main motor Change ]
Qil seal for compressor air-end Change ]
Rubber hose Change o
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2. Maintenance

Maintenance interval
Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Discharge air temp. / Separator
discharge air temp. / Intake air Check o ?ﬁbﬁ?ﬂe after check,
temp. sensor : :
By-pass valve Pellet change [ ]
. Re-usable after check,
Solenoid valve Change ] if normal
Replace the pulley,
Belt Change o depending on its
conditions.
Auto-tensioner Change [ )
Compressor for freezing dryer| A | Change ] ?ﬁ;ﬁ?ﬂe ater check,
Fan control pressure switch Re-usable after check,
for dryer A | Change o if normal.
Re-usable after check,
Collar for oil seal for compressor Check o if normal.
air-end Change %20 | X1@
Bearing of compressor air-end Change %20 | X1@

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 500 hours/month, 6,000 hours/year, 12,000 hours/2
years, 24,000 hours/4 years, 36,000 hours/6 years, and 48,000 hours/8 years.
¥ 1 shows the interval time of bearing replacement for the compressor of the pressure of 0.70 and 0.85MPa.
2 shows the interval time of bearing replacement for the compressor of the pressure of 0.93MPa (R type:
0.90MPa).
X3 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office
nearby or distributor.
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2. Maintenance

2.3.2 15kW class (Inverter control type)

Periodical Inspection and maintenance (A):
In case that total operation hours per one year are less than 3,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 8 years
Indication of each gauge O
; Oil level to be between red lines
Compressor oil level Check O at loaded operation.
Refrigerant pressure gauge | A | Check @) In the range 0.41 to 0.73MPa.
Separator receiver tank drain Drain O
(Every week)
Dustproof air filter Check / clean @) (SAS only)
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of drain
Solenoid valve for draining discharge.
condensate in dryer A | Check/ clean O Clean it depending on its
conditions.
Dustproof air filter Change @) (SAS only)
Scavenging orifice strainer Clean ]
Scavenging orifice O-fing Check o Re-usable after check, if normal.
; When it is heavily stained, clean
Sirocco fan Check / clean [ J it as s0on as possible.
Belt / Pulley Check [ If abnormal, replace it.
Rubber hose Check o
Nylon tube Check o
. . Insulation More than IMQ at DC500V
Coil of main motor resistance o Mega.,
Cooling fan starter panel Change [ J Re-usable after check, if normal.
Air filter element Change O
Compressor oil Change %10
Oil filter Check / change o
O-ring of ol filler Change ]
Oil separator element Change ]
Nylon tube Change o
. When it is heavily stained, clean
Oil cooler / Aftercooler Clean o it as soon as possible.
Condenser of dryer A | Clean o Removal of debris and dust.
Dryer fan motor A | Check [ J
. When it is heavily stained,
Oil level gauge Change ® change it as soon as possible.
Fan control pressure switch A | Change [ } Re-usable after check, if normal.
for dryer
Compressor for freezing dryerl A | Change o Re-usable after check, if normal.
Bearing of main motor Change o
Oil seal for compressor air-end Change [ J
Consumable part of unloader Change [ J
\(;éiczumable part of vacuum relief Change o Built-in components of unloader.
Rubber hose Change o
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2. Maintenance

Maintenance interval
Inspection items Inspection points Dail 1 Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 8 years

O-ring PS
Consumable part of pressure Check / change
control valve Eﬁé%ﬂ / change [ ) Re-usable after check, if normal.
Discharge air temp. / Separator
discharge air temp. / Intake air Check ] Re-usable after check, if normal.
temp. sensor
By-pass valve Pellet change [ ]
Solenoid valve Change [ ) Re-usable after check, if normal.

Replace the pulley, depending

Belt Change e on its conditions.
Auto-tensioner Change ]
air-end Change P
Bearing of compressor air-end Change [ J
Cooling fan for inverter Change @ | Re-usable after check, if normal.
Smoothing capacitor for inverter Change @ | Re-usable after check, if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 250 hours/month, 3,000 hours/year, 6,000 hours/2
years, 12,000 hours/4 years, and 24,000 hours/8 years.
X1 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
*k When such parts which are not mentioned in the table need inspection and or maintenance, contact our office
nearby or distributor.
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2. Maintenance

Periodical Inspection and maintenance (B):
In case that total operation hours per one year are less than 6,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Daily 1 Every | Every | Every | Every Remarks
month | 1year | 2years | 4years | 8 years
Indication of each gauge O
Compressor oil level Check O gtillcl)%\é(zéooggrggglxr/fen red lines
Refrigerant pressure gauge | A | Check @) In the range 0.41 to 0.73MPa.
Separator receiver tank drain Drain (Everyoweek)
Dustproof air filter Check / clean @) (SAS only)
Safety valve ggr(?g:(man ce O
Air filter element Clean O
. N Status confirmation of drain
S(?rlw%g(r)wlga\tlglxwedf?;edrralmng A | Check / clean O l(jlllse(;ihnairtg gépending onits
conditions.

Dustproof air filter Change O (SAS only)
Air filter element Change O
Compressor oil Change 10
Scavenging orifice strainer Clean ]
Scavenging orifice O-ring Check o Re-usable after check, if normal.
Sirocco fan Check / clean [ ) XV:: gcl)lolr? Qs %\gls);isbtlii.ned, clean
Qil filter Check / change o
Belt / Pulley Check o If abnormal, replace it.
Oil separator element Change [
Rubber hose Check o
Nylon tube Check o
Coil of main motor lrr;:]s!?z:lr?cne o Mg;%.than 1MQ at DCSO0V
Oil cooler / Aftercooler Clean [ ?{V:: QCI)IOII’? nglsﬁisgfghed‘ dlean
Condenser of dryer A | Clean o Removal of debris and dust.
Dryer fan motor A | Check o
Cooling fan starter panel Change o Re-usable after check, if normal.
O-ring of ail filler Change ([ J
Nylon tube Change o

O-ring °®
Consumable part of pressure Check / change
control valve Eﬁ;%ﬂ / change [ ) Re-usable after check, if normal.
Consumable part of unloader Change o
\Cltéi\r;gumable part of vacuum relief Change o Built-in components of unloader.
O el gauge Change . S t 25 o 5 possile
Bearing of main motor Change o
Oil seal for compressor air-end Change o
Rubber hose Change o
Discharge air temp. / Separator
discharge air temp. / Intake air Check o Re-usable after check, if normal.
temp. sensor
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2. Maintenance

Maintenance interval
Inspection items Inspection points 1 Every | Every | Every | Every Remarks

Dally month | 1year | 2years | 4 years | 8 years
By-pass valve Pellet change [
Solenoid valve Change [ ) Re-usable after check, if normal.
O | |Rophe g e cependi
Auto-tensioner Change [ )
Compressor for freezing dryer| A | Change [ Re-usable after check, if normal.
E)?ndrc\?grml pressure switch A | Change [ ) Re-usable after check, if normal.
Collar for ol seal for compressor | Check [ ] Re-usable after check, if normal.
air-end Change [
Bearing of compressor air-end Change o
Cooling fan for inverter Change @ | Re-usable after check, if normal.
Smoothing capacitor for inverter Change @ | Re-usable after check, if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 500 hours/month, 6,000 hours/year, 12,000 hours/2
years, 24,000 hours/4 years, and 48,000 hours/8 years.
¥ 1 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office

nearby or distributor.
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2. Maintenance

2.3.3 18.5kW class (Regulator control type)

Periodical Inspection and maintenance (A):

In case that total operation hours per one year are less than 3,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval
Inspection items Inspection points Dail 1 Every | Every | Every Every Remarks
Y | month | 1 year [ 2years | 4years 8 years
o See the item
Indication of each gauge e} *Operating method”
] Oil level to be between
Compressor oil level Check O red lines at loaded
operation.
Refrigerant pressure In the range 0.41 to
gauge A | Check O 0.73MPa
Separator receiver tank Drain o)
drain (Every week)
Dustproof air filter Check / clean O
Check
Safety valve performance O
Air-filter element Clean @)
Strai ¢ drain gta_tusd _cor%ﬁrmation of
rainer at draining rain discharge
portion of dryer drain A ] Clean O Clean it depending on
its conditions
Compressor oil Change ¥10
Dustproof air filter Change @)
Scavenging orifice strainer || Clean ')
Scavenging orifice O-ring | Check o ?ﬁ;ﬁ?ﬂe after check,
When it is heavily
Sirocco fan Check / clean o stained, clean it as
soon as possible.
Belt / Pulley Check o If abnormal, replace it.
Rubber hose Check Y
Nylon tube Check Y
Coil of main mot Insulation More than IMQ at
Ol Of main motor resistance ® DC500V Mega.
Coil of i Insulation More than IMQ at
off of fan motor resistance ® DC500V Mega.
Fan inverter Check / clean o
Air-filter element Change O
Oil filter Check / change )
Oil separator element Change Y
When it is heavily
QOil cooler/ After cooler Clean ) stained, clean it as
s00n as possible.
Condenser of dryer [ A | Clean ) gjsr?oval of debris and
Dryer fan motor A | Check )
Consumable part of
regulator Change ®
O-ring of ail filler Change Y
Nylon tube Change )
When it is heavily
Oil level gauge Change ) stained, change it as
s00n as possible.
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2. Maintenance

Maintenance interval
Inspection items Inspection points Dail 1 Every | Every | Every Every Remarks
A | month | 1 year [ 2years | 4years 8 years
O-ring
Consumable part of Check / change [ ]
pressure control valve Piston Re-usable after check,
Check / change o if normal.
Consumable part of
unloader Change e
Consumable part of Built-in components
vacuum relief valve Change d of unloader.
Replace the pulley,
Belt Change o depending on its
conditions.
Bearing of main motor Change )
Bearing of fan motor Change ) Re-usable after check,
if normal.
Rubber hose Change ')
Discharge air temp. /
Separator discharge air Re-usable after check,
temp. / Ambient temp. Check ® if normal.
sensor
Solenoid valve Re-usable after check,
(Purge control -dryer drain) Change ® if normal.
Fan control pressure Re-usable after check,
switch for dryer A | Change o if normal.
Compressor for Re-usable after check,
freezing dryer A | Change ® if normal.
Oil seal for compressor Change
air-end 9 o
Re-usable after check,
Collar for oil seal for Check ® if normal.
compressor air-end Change °
Bearing of compressor
air-end Change ot
Smoothing capacitor for Re-usable after check,
inverter (cooling fan) Change L if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.

For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.

Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance
or inspection should be performed, roughly according to 250 hours/month, 3,000 hours/year, 6,000
hours/2 years, 12,000 hours/4 years and 24,000hours/8 years.

¥ 1 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE HP".
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a
statement in 5.4 and please reduce by half all the periods those are suggested in the table of

periodic inspection/ maintenance.
@ Only main components are mentioned in the table.
® Maintenance interval means that periodical maintenance should be repeatedly carried out.
® Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our

office nearby or distributor.
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Periodical Inspection and maintenance (B):

In case that total operation hours per one year are less than 6,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval
Inspection items Inspection points Dail 1 6 Every | Every | Every | Every Remarks
Y | month | months | 1 year | 2years | 4years | 8 years
- See the item
Indication of each gauge O “Operating method”
] Oil level to be between
Compressor oil level Check e} red lines at loaded
operation.
Refrigerant pressure In the range 0.41 to
gaige A | Check @) 0.73MPa
Separator receiver tank .
X Drain )
drain (Every week)
Dustproof air filter Check / clean O
Check
Safety valve performance O
Air-filter element Clean O
Strai ¢ drain gtayu% po?]ﬁrmation of
rainer at draining rain discharge
portion of dryer drain A | Clean o Clean it depending on
its conditions
Compressor oil Change 10
Dustproof air filter Change O
Air-filter element Change O
Scavenging orifice strainer || Clean )
Scavenging orifice O-ring | Check ) ?ﬁgﬁ%’l'e after check,
When it is heavily
Sirocco fan Check / clean ) stained, clean it as
s00n as possible.
Oil filter Check / change )
Belt / Pulley Check If abnormal, replace it.
Oil separator element Change )
Rubber hose Check Y
Nylon tube Check Y
Coil of main mot Insulation More than IMQ at
Ol Of main motor resistance L DC500V Mega.
. Insulation More than IMQ at
Coil of fan motor resistance o DC500V Mega.
Fan inverter Check / clean )
When it is heavily
QOil cooler/ After cooler Clean ) stained, clean it as
s00n as possible.
Removal of debris and
Condenser ofdryer [ A | Clean ) dust
Dryer fan motor A | Check )
Consumable part of
regulator Change o
Replace the pulley,
Belt Change ') depending on its
conditions.
O-ring of ail filler Change o
Nylon tube Change o
O-ring
Consumable part of Check / change o
pressure control valve Piston Re-usable after check,
Check / change L if normal.
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Maintenance interval
Inspection items Inspection points Dail 1 6 Every | Every | Every | Every Remarks
A | month | months | 1 year | 2years [ 4years | 8years
Consumable part of
unloader Change ®
Consumable part of Built-in components
vacuum relief valve Change o of unloader.
When it is heavily
Oil level gauge Change o stained, change it as
s00n as possible.
Bearing of main motor Change )
Bearing of fan motor Change ® Re-usable after check,
if normal.
Rubber hose Change ')
Discharge air temp. /
Separator discharge air Re-usable after check,
temp. / Ambient temp. Check ® if normal.
sensor
Solenoid valve Re-usable after check,
(Purge control -dryer drain) Change ® if normal.
Fan control pressure Re-usable after check,
switch for dryer A | Change o if normal.
Compressor for Re-usable after check,
freezing dryer A | Change ® if normal.
Oil seal for compressor Change
air-end 9 ®
Collar for oil seal for
compressor air-end Change ®
Bearing of compressor
air-end Change ®
Smoothing capacitor for Re-usable after check,
inverter (cooling fan) Change ® |ifnormal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.

For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.

Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance
or inspection should be performed, roughly according to 500 hours/month, 6,000 hours/year, 12,000
hours/2 years, 24,000 hours/4 years and 48,000hours/8 years.

X1 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE HP".
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a
statement in 5.4. and please reduce by half all the periods those are suggested in the table of

periodic inspection/ maintenance.
® Only main components are mentioned in the table.
® Maintenance interval means that periodical maintenance should be repeatedly carried out.
® Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our

office nearby or distributor.
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2.3.4 22-37kW class (SAS / SMS [Excluding one-point lifting type])

Periodical Inspection and maintenance (A):
In case that total operation hours per one year are less than 3,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Indication of each gauge @)
Oil level to be between
Compressor oil level Check @) red lines at loaded
operation.
22KW: In the range
’ 0.41 to 0.73MPa.
Refrigerant pressure gauge Check O 37KW: In the range
0.70 to 1.15MPa.
Separator receiver tank drain Drain O
(Every week)
Dustproof air filter Check / clean O (SAS only)
Condensate in the oil fence Check @) (SMS only)
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of
Solenoid valve for draining drain discharge.
condensate in dryer Check/ clean O Clean it depending on
its conditions.
Dustproof air filter Change @) (SAS only)
Scavenging orifice strainer Clean ]
Scavenging orifice O-ring Check ] ?ﬁ;ﬁgle ater check,
When it is heavily
Sirocco fan Check / clean ] stained, clean it as
soon as possible.
Belt / Pulley Check o If abnormal, replace it.
Rubber hose Check [ J
Nylon tube Check ]
. . Insulation More than IMQ at
Coil of main motor resistance ® DC500V Mega.
. Insulation More than IMQ at
Coil of fan motor resistance ® DC500V Mega.
Fan inverter Check / clean ]
Air filter element Change O
Compressor oil Change 40
Oil filter Check / change o
O-ring of ol filler Change ]
Oil separator element Change o
Nylon tube Change o
When it is heavily
Oil cooler / Aftercooler Clean ] stained, change it as
soon as possible.
When it is heavily
Oil level gauge Change [ J stained, change it as
so0on as possible_.
Condenser of dryer Clean [ SUEST oval of debris and
Dryer fan motor Check [ J
Consumable part of regulator Change o (R type only)
Bearing of main motor Change o
. Re-usable after check,
Bearing of fan motor Change [ if normal
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Maintenance interval
Inspection items Inspection points Dai 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Oil seal for compressor air-end Change [
Consumable part of unloader Change ]
Consumable part of vacuum relief Built-in components of
valve Change o unloader.
Rubber hose Change o
O-ring PS
Consumable part of pressure Check / change
control valve Piston PY Re-usable after check,
Check / change if normal.
Discharge air temp. / Separator
discharge air temp. / Intake air Check o ?ﬁbﬁ?ﬂe after check,
temp. sensor : :
Solenoid valve Change o ?ﬁ;ﬁ?ﬂe ater check,
Replace the pulley,
Belt Change o depending on its
conditions.
Compressor for freezing dryer| A | Change ] ?ﬁ-our?nafli)lle after check,
Fan control pressure switch Re-usable after check,
for dryer A | Change ® if normal.
Re-usable after check,
Collar for oil seal for compressor Check L if normal.
air-end Change X33O |20 | X10
Bearing of compressor air-end Change X33O | %20 | X10
Smoothing capacitor of the inverter Re-usable after check,
for the cooling fan Change ® if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 250 hours/month, 3,000 hours/year, 6,000 hours/2
years, 12,000 hours/4 years, 18,000 hours/6 years, and 24,000 hours/8 years.
%1 shows the interval time of bearing replacement for the compressor of the pressure of 0.70MPa.
%2 shows the interval time of bearing replacement for the compressor of the pressure of 0.85MPa.
¥ 3 shows the interval time of bearing replacement for the compressor of the pressure of 0.93MPa (R type:
0.90MPa).
¥4 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office
nearby or distributor.
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Periodical Inspection and maintenance (B):
In case that total operation hours per one year are less than 6,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Indication of each gauge O
QOil level to be between
Compressor oil level Check @) red lines at loaded
operation.
22kW: In the range
: 0.41 to 0.73MPa.
Refrigerant pressure gauge Check O 37kW: In the range
0.70 to 1.15MPa.
Separator receiver tank drain Drain O
(Every week)
Dustproof air filter Check / clean @) (SAS only)
Condensate in the oil fence Check @) (SMS only)
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of
Solenoid valve for draining drain discharge.
condensate in dryer Check/ clean O Clean it depending on
its conditions.
Dustproof air filter Change O (SAS only)
Air filter element Change O
Compressor oil Change 40
Scavenging orifice strainer Clean ]
Scavenging orifice O-ring Check o ?ﬁbﬁ?ﬁle ater check,
When it is heavily
Sirocco fan Check / clean ] stained, clean it as
soon as possible.
Oil filter Check / change ]
Belt / Pulley Check [ If abnormal, replace it.
Oil separator element Change ]
Rubber hose Check o
Nylon tube Check ]
. ; Insulation More than IMQ at
Coil of main motor resistance ® DC500V Mega.
. Insulation More than IMQ at
Coil of fan motor resistance ® DC500V Mega.
Fan inverter Check / clean o
When it is heavily
Oil cooler / Aftercooler Clean ] stained, change it as
soon as possible.
Condenser of dryer Clean [ ('}EST oval of debris and
Dryer fan motor Check o
O-ring of ail filler Change o
Nylon tube Change ]
Consumable part of regulator Change [ J (R type only)
O-ring P
Consumable part of pressure Check / change
control valve Piston P Re-usable after check,
Check / change if normal.
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Maintenance interval
Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Consumable part of unloader Change ]
Consumable part of vacuum relief Built-in components of
valve Change o unloader.
When it is heavily
Oil level gauge Change [ J stained, change it as
soon as possible.
Replace the pulley,
Belt Change o depending on its
conditions.
Bearing of main motor Change o
Bearing of fan motor Change o ?ﬁbﬂ?gle ater check
Oil seal for compressor air-end Change [
Rubber hose Change ]
Discharge air temp. / Separator
discharge air temp. / Intake air Check [ !?e-usablle after check,
temp. sensor I'normal.
Solenoid valve Change o ?ﬁ-our?nafli)lle after check,
Compressor for freezing dryerl A | Change [ ?ﬁ-ouri]aglle after check,
Fan control pressure switch Re-usable after check,
for dryer A | Change ® if normal.
Re-usable after check,
Collar for oil seal for compressor Check ® if normal.
air-end Change X33O | X220 | X1@
Bearing of compressor air-end Change X33O | X220 | X10
Smoothing capacitor of the inverter Re-usable after check,
for the cooling fan Change o if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 500 hours/month, 6,000 hours/year, 12,000 hours/2
years, 24,000 hours/4 years, 36,000 hours/6 years, and 48,000 hours/8 years.
X1 shows the interval time of bearing replacement for the compressor of the pressure of 0.70MPa.
%2 shows the interval time of bearing replacement for the compressor of the pressure of 0.85MPa.
¥ 3 shows the interval time of bearing replacement for the compressor of the pressure of 0.93MPa (R type:
0.90MPa).
¥4 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office

nearby or distributor.
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2.3.5 22-37kW class (SMS one-point lifting type)
Periodical Inspection and maintenance (A):
In case that total operation hours per one year are less than 3,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dai 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Indication of each gauge @)
Oil level to be between
Compressor oil level Check @) red lines at loaded
operation.
22KW: In the range
’ 0.41 to 0.73MPa.
Refrigerant pressure gauge | A | Check O 37KW: In the range
0.70 to 1.15MPa.
Separator receiver tank drain Drain O
(Every week)
Condensate in the oil fence Check O
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of
Solenoid valve for draining drain discharge.
condensate in dryer A | Check/ clean O Clean it depending on
its conditions.
Scavenging orifice strainer Clean [ J
Scavenging orifice O-ring Check [ ?ﬁbﬂ%ﬁgle after check,
Belt / Pulley Check o If abnormal, replace it.
Rubber hose Check o
Nylon tube Check o
. ; Insulation More than IMQ at
Coil of main motor resistance ® DC500V Mega.
Inverter for cooling fan Check / clean o
Cooling fan Check / clean ]
Air filter element Change O
Compressor oil Change 30
Oil filter Check / change o
O-ring of oil filler Change o
Oil separator element Change o
Nylon tube Change o
When it is heavily
Oil cooler / Aftercooler Clean ] stained, change it as
soon as possible.
When it is heavily
Oil level gauge Change stained, change it as
so0on as possible_.
Condenser of dryer A | Clean [ SUEST oval of debris and
Dryer fan motor A | Check
Consumable part of regulator Change o
Bearing of main motor Change o
Oil seal for compressor air-end Change [
Consumable part of unloader Change ]
Consumable part of vacuum relief Built-in components of
valve Change o unloader.
Rubber hose Change o
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Maintenance interval
Inspection items Inspection points Dai 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4years | 6 years | 8 years
O-ring °®
Consumable part of pressure Check / change
control valve Piston Py Re-usable after check,
Check / change if normal.
Discharge air temp. / Separator
discharge air temp. / Intake air Check o Ff{ ﬁ’;ﬁ:lle after check,
temp. sensor : :
Solenoid valve Change o ?ﬁ;fnaglle altar check,
Replace the pulley,
Belt Change o depending on its
conditions.
Compressor for freezing dryer| A | Change o :?ﬁ;)ljrfnaglle after check,
Fan control pressure switch Re-usable after check,
for dryer A | Change ® if normal.
Re-usable after check,
Collar for oil seal for compressor Check o if normal.
air-end Change X2@ | X1@
Bearing of compressor air-end Change X2@ | X1@
Smoothing capacitor of the inverter Re-usable after check,
for the cooling fan Change o if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 250 hours/month, 3,000 hours/year, 6,000 hours/2
years, 12,000 hours/4 years, 18,000 hours/6 years, and 24,000 hours/8 years.
¥ 1 shows the interval time of bearing replacement for the compressor of the pressure of 0.7MPa.
%2 shows the interval time of bearing replacement for the compressor of the pressure of 0.85MPa.
%3 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office
nearby or distributor.
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Periodical Inspection and maintenance (B):
In case that total operation hours per one year are less than 6,000 hours
[A: It refers to the inspection items of dryer.]

Maintenance interval

Inspection items Inspection points Dail 1 Every | Every | Every | Every | Every Remarks
aly month | 1year | 2years | 4 years | 6 years | 8 years
Indication of each gauge O
QOil level to be between
Compressor oil level Check @) red lines at loaded
operation.
22kW: In the range
: 0.41 to 0.73MPa.
Refrigerant pressure gauge | A | Check O 37kW: In the range
0.70 to 1.15MPa.
Separator receiver tank drain Drain O
(Every week)
Condensate in the oil fence Check O
Check
Safety valve performance O
Air filter element Clean O
Status confirmation of
Solenoid valve for draining drain discharge.
condensate in dryer A | Check/ clean O Clean it depending on
its conditions.
Air filter element Change O
Compressor oil Change %30
Scavenging orifice strainer Clean [
Scavenging orifice O-ring Check [ ?ﬁbﬂ;ﬁgle after check,
Oil filter Check / change o
Belt / Pulley Check ] If abnormal, replace it.
Oil separator element Change ]
Rubber hose Check [
Nylon tube Check o
. : Insulation More than IMQ at
Coil of main motor resistance ® DC500V Mega.
Inverter for cooling fan Check / clean [
When it is heavily
QOil cooler / Aftercooler Clean [ ) stained, change it as
soon as possible_.
Condenser of dryer Clean [ J SUEST oval of debris and
Dryer fan motor A | Check [
Cooling fan Check / clean o
O-ring of ail filler Change o
Nylon tube Change ]
Consumable part of regulator Change [ J
O-ring PY
Consumable part of pressure Check / change
control valve Piston P Re-usable after check,
Check / change if normal.
Consumable part of unloader Change o
Consumable part of vacuum relief Built-in components of
valve Change e unloader.
When it is heavily
Oil level gauge Change o stained, change it as
soon as possible.
Replace the pulley,
Belt Change ] depending on its
conditions.
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Maintenance interval
Inspection items Inspection points Dai 1 Every | Every | Every | Every | Every Remarks

aly month | 1year | 2years | 4 years | 6 years | 8 years
Bearing of main motor Change [
Oil seal for compressor air-end Change [ J
Rubber hose Change o
Discharge air temp. / Separator
discharge air temp. / Intake air Check o ?ﬁ-our?nafli)lle after check,
temp. sensor )
Solenoid valve Change o ?ﬁ-our?nafli)lle after check,
Compressor for freezing dryerf A | Change ] ?ﬁ-our?nafli)lle after check,
Fan control pressure switch Re-usable after check,
for dryer A | Change ® if normal.

Re-usable after check,

Collar for oil seal for compressor Check ® if normal.
air-end Change X2@ | X1@
Bearing of compressor air-end Change %20 | X1@
Smoothing capacitor of the inverter Re-usable after check,
for the cooling fan Change o if normal.

Regarding the items or parts marked O in the table of periodical maintenance customers or users should
perform periodical maintenance of the items or parts marked O by themselves.
For such items or parts marked @, contact our office nearby or distributor because technical knowledge is
required.
Also the maintenance interval in the table shall be based on the normal operation conditions.
Regarding the periodical maintenance between inspection period and operation hours, maintenance or
inspection should be performed, roughly according to 500 hours/month, 6,000 hours/year, 12,000 hours/2
years, 24,000 hours/4 years, 36,000 hours/6 years, and 48,000 hours/8 years.
¥ 1 shows the interval time of bearing replacement for the compressor of the pressure of 0.7MPa.
%2 shows the interval time of bearing replacement for the compressor of the pressure of 0.85MPa.
X3 Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP”.
However, in case AIRMAN dedicated oil is un-acquirable, using the recommendation oil of a statement in
5.4, and please reduce by half all the periods those are suggested in the table of periodic inspection/
maintenance.
@ Only main components are mentioned in the table.
@ Maintenance interval means that periodical maintenance should be repeatedly carried out.
@ Use AIRMAN genuine parts and recommended oil for replacement.
* When such parts which are not mentioned in the table need inspection and or maintenance, contact our office

nearby or distributor.
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2.4 Inspection / Maintenance

Perform this job of inspection and maintenance safely, referring to the instruction manual for routine
inspection/maintenance.
Herewith only such items which are not mentioned in the instruction manual supplied together with

each unit shall be explained.

2.4.1 Inspection of motor and bearing replacement procedure
(1) Inspection of insulation resistance of motor coil

® Make sure to switch off power supply switch.

® For the inverter model, be sure to perform inspections after confirming that the charge
lamp (within inverter box) has turned off.

® Make sure to separate cables from contactor (Inverter model: inverter terminal block).

® Never touch any terminal of each cable because insulation resistance will be reduced
if touched.

IMPORTANT

1. Insulation between ground and motor body
(D Separate motor cable from contactor (Inverter model: inverter terminal block).
@ Measure insulation resistance between each phase and motor body.

Main motor Motor coil
1

Vi
terminal and motor body, between V1 and V2 W1

Measure insulation resistance between U1l and U2

terminal and motor body and also between W1 and
W2 terminal and motor body.

Cooling fan motor
Make U4, V4 and W4 terminal short-circuited and
measure insulation resistance between each phase
and motor body.

@ Results of measurements:

In case it is more than 1MQ, normal.

In case it is less than 1M, abnormal.

v2
2. Check coiled wires for disconnection (For reference) Wi
Uz
(D Separate motor cable from contactor (Inverter model: .
. . _Main motor
inverter terminal block). SC11008

@ Measure coil resistance of each phase, using a .
_Motor coil

resistance tester.

Main motor
Measure coil resistance between Ul and U2 terminal,
V1 and V2 terminal and W1 and W2 terminal.

Cooling fan motor
Measure coil resistance between U4 and V4 terminal,
V4 and W4 terminal and W4 and U4 terminal.

@ Results of measurements:
For the coil resistance of each motor, refer to 1.2. Cooling fan motor

In case it is infinite (o), abnormal (disconnection).

SC09001-1
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(2) Replacement of motor bearing
1. Main motor
Replace the motor bearing in the manner outlined below. The following is an explanation of a method

that does not involve removing the rotor (for such as on-site replacement).

<Cross Section>

SC12089
The above drawing illustrates a grease-sealed bearing type motor.

No. | Component Name | No. Component Name No. | Component Name
1 |Bearing bracket 7 |Bearing (non-loaded side)| 13 |Stator frame
2 | Hexagon bolt 8 |Hexagon bolt 14 |Eye bolt
3 |[Fan 9 |Bearing bracket 15 |Rotor core
4 | Preload spring 10 |Bearing (loaded side) 16 | Stator core
5 |Fan cover 11 |Shaft end key 17 | Stator winding
6 | C-shaped snap ring 12 | Shaft

<Precautions during disassembly>

@ Be sure to perform the task of replacement at one end at a time either on the loaded side or the
non-loaded side. If both sides are disassembled at the same time, the stator and the rotor could
come into contact and cause scratches on the outer perimeter or damage the windings.

@ Be sure to clean the assembly location, working benches, and tools. Hands and cloths should also
be kept clean and blankets being used should be those that are free of loose fibers.

@® Thoroughly clean the entire motor. Make sure that the components that have been removed are
sufficiently cleaned and washed before they are reassembled.

@ Check the insertion surfaces of such as the shaft and bearing housing for scratches or rut, etc.
Remove any sharp edges of the insertion surface, and after thoroughly removing any metal

chippings or dust, clean components with benzene and let sit to dry.
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[Loaded side bearing]
(D Remove the bearing bracket attachment bolt and lightly strike this with a plastic hammer to
remove the bearing bracket.

@ Remove the bearing from the shaft by using a gear puller, etc. as illustrated below.

<Remove the bearing>
Bearing

TXTO79

@ The bearing is assembled using a bearing heater or a press fitting jig, etc.
(Make sure that the heated temperature of the bearing heater is within 100-118°C and does not
exceed 120°C.)

@ Always be sure to apply force to the inner ring when inserting the bearing by striking the jig with
a plastic hammer, etc.

(® Assemble the bearing such that the stamping of the bearing number faces the outer side of the
motor.

©® Assemble the bearing bracket and the bearing cover by reversely going through the steps of
disassembly and evenly fasten the bolts.

<Install the bearing>

plastic hammer

Bearing
/ Jig
I Iy _1 \ Press or
)

0 .1
(- m

TXT080

® Never hammer directly the bearing with a metal hammer for inserting the bearing.

® Never hold the bearing outer ring with a metal pad and insert it by hammering.

® As the bearings use non-contact rubber seals and long-life heat-resistant grease,
make an inquiry when these are to be replaced.

@ |t is impossible to install bearing by heating it up and pushing.

IMPORTANT
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[Non-loaded side bearing]

(D Remove the fan cover and the fan. The fan can be pulled out by removing the C-shaped snap ring.

@ Remove the bearing bracket attachment bolt and lightly strike this with a plastic hammer to
remove the bearing bracket.

@ Remove the preload spring.

@ Remove the motor bearing, using such tool as gear puller.

(® The bearing is assembled using a bearing heater or a press fitting jig, etc.
(Make sure that the heated temperature of the bearing heater is within 100-118°C and does not
exceed 120°C.)

©® Always be sure to apply force to the inner ring when inserting the bearing by striking the jig with
a plastic hammer, etc.

(@ Assemble the bearing such that the stamping of the bearing number faces the outer side of the
motor.

Assemble the bearing bracket, fan and the bearing cover by reversely going through the steps of
disassembly and evenly fasten the bolts.

#*Be careful not to forget to assemble the preload spring when attaching the bearing bracket.

2. Cooling fan motor
18.5-22-37kW class SAS, SMS (Excluding one-point lifting type) : TOSHIBA

Cooling fan is not equipped to the enclosed type main motor as an outer fan. Procedure for
replacement of main motor bearing can be used to change bearing of cooling fan.

SC15086
Reference: Drawing illustrates drip-proof protected type motor (without outer fan).
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2.4.2 Check and change cooling fan
15kW class

<Inspection procedures>
@ Be sure to switch the power “OFF” before performing

tasks and in order to prevent the power supply from
being switched back on by accident while performing the
tasks, place a sign stating “Performing Maintenance —
DO NOT SWITCH ON” by the power supply.

-~ (D Remove the cover “1” and check if there is any crack on

cooling fan “2”. Change the fan, if any are found.

@ Clean the dust on the blades by using an air blower.

@ If too much dust is stuck on the fan, the fan will get

. unbalanced and the abnormal vibration due to such
1 unbalance may cause crack to it. More often clean the

fan even before scheduled maintenance interval, when

A120809-1 the machine is used in especially dusty environment.

® Great care should be taken to handle the
cooling fan “2” because it will be deformed
and damaged if a strong force is applied to
it when rotating it.

A\ CAUTION

Measure when abnormality at the cooling fan is found

<Replacement procedures>
Faay ! 1 (D Remove the cover “1”.
I oy J @ Loosen the idler shaft fixation bolts “3” (M6 X 20) and

remove cooling fan “2” and idler shaft “4” together.

= "<
' =
T
~
~

e @ Loosen cooling fan fixation nut “5” (M12 locking nut)

-3 and replace cooling fan “2”.

[
T
|
.
.
"
— - —

4 @ After attaching the cooling fan, assemble the unit by

(® Evenly tighten 4 pieces of idler shaft fixation bolts “3”.
[Idler shaft fixation bolts “3”]

Ak, ;10 mm
r—e : 10 N-m (100kgf- cm)

|

|

T B reversely going through the steps for disassembly.
b

|

|

= [Cooling fan fixation nut “5”]
SC15088

Clearance between bell mouth and cooling fan Y=L 119 mm
.. Clearance (over 6 mm) r—ex : 43 N-m (425kgf-cm)

.

ﬁ ‘ CAUTION: Be careful to avoid deformation when replacing

i the cooling fan.

i |
i

| |

|| . Clearance {over 6 mm}

SC15172E
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18.5-22-37kW class SAS, SMS (Excluding one-point lifting type)
<Inspection procedures>
@ Be sure to switch the power “OFF” before performing
tasks and in order to prevent the power supply from
being switched back on by accident while performing the
tasks, place a sign stating “Performing Maintenance —
DO NOT SWITCH ON” by the power supply.
@D Remove the cover “1” and check if there is deformation
and any crack on cooling fan “2”. Change the fan, if

any are found.

@ Clean the dust on the blades by using an air blower.
@ If too much dust is stuck on the fan, the fan will get
unbalanced and the abnormal vibration due to such

unbalance may cause crack to it. More often clean the
37kW class (2-Point control type)
A120665

fan even before scheduled maintenance interval, when

the machine is used in especially dusty environment.

Measure when abnormality at the cooling fan is found
<Replacement procedures>

D Remove the right side cover “1”.

@ Remove the intake air temperature sensor “3”
attached to the bracket “2”.

@ Remove the bell mouth (outer perimeter ring) “4”. The
bell mouth “4” can be removed by loosening the (6)
tapping screws from the side of the motor.

@ Remove the (3) fan motor wires from the connection

terminals of the cooling fan inverter within the

starting board.
SC13012 -
7 8 4 9 ® Remove the (4-M8) frame fixation bolts “6” of the fan
PR ' { motor bracket “5” and take out the cooling fan “8” and
the cooling fan motor “9” as a single unit with the
bracket.
® Remove the (20-M8) cooling fan fixation bolts “7” and
replace the cooling fan “8”.

[Cooling fan fixation bolts “7”]

-5
’ A, ;13 mm
-6 r—=m : 12 N-m (124kgf-cm)
(@ After attaching the cooling fan, assemble the unit by
SC15087 reversely going through the steps for disassembly. Please

ensure the clearance between cooling fan and bell mouth
(outer ring) A, B as the table below.

A B
18.5:-22kW 12mm or more —
37TkW 18mm or more | 17mm or more

CAUTION: Be careful to avoid deformation when replacing
the cooling fan.
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2.4.3 O-ring replacement of the unloader and vacuum relief valve

(1) O-ring replacement of the unloader
15-18.5kW class

<Note of the O-ring replacement>

1 @® Apply a thin coat of grease on the O-rings when
i “TT ! . replacing the O-rings “1” and “2”.
2~ i o P ® O-ring “1” lays on the top of an rising O-ring
i (commonly referred as Teflon ring), however it deforms
S n:%:: = easily during installation thus following procedure is
. necessitated.
i)

! Resin ring
3 IF==i Ny ~
' \ O-ring SC15215

Assemble after aligning the convex surface
of plate to valve side of unloader.

SC15214E . i
@® At the same time please replace the O-ring “3” at the

matting surface of unloader ass’y.

<O-ring “1” mounting procedures>

CAUTION | Refrain from wearing gloves when performing this task.
D Apply grease on the O-ring “1” and attach this to the O-ring groove of the piston “4”.
@ Apply grease on the resin ring and attach this over the O-ring “1” attached in step .

IMPORTANT | Install the resin ring by using an insertion jig as forcefully pulling this resin ring causes
deformation.

[Insertion jig] Part number 00817 00213

_— Resin ring

Insertion jig
(Attached to the shaft end of the piston)

2] 1
4

The shaft is temporarily assembled
in order to vertically fix the jig which SC15203
is used to attach the resin ring.
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@ Apply a thin coat of grease to the inner perimeter of the correctional jig and insert this into the

piston “4” to correct the resin ring.
IMPORTANT | Gradually insert the resin ring while correcting it to prevent it from catching on the

correctional jig.

[Correctional jig] Part number 00817 00214

Correctional jig

I'L ____ J_I /

SC15204

@ After insertion, pull out the correctional jig and make sure that the resin ring has been properly
attached. If the ring has been subject to deformation, make corrections by reshaping the ring

again with the correctional jig.

22-37kW class
<Note of the O-ring replacement>

3 9 1 4 @® Apply a thin coat of grease on the O-rings when

/ replacing the O-rings “1” and “2”.

!
l/fi . . P . o
T % The piston “5” is threaded with an M6 tapping in the
CA)\ %:_.:3[@ ”:( center area to enable attachment of an eye bolt, etc. in
:B__:H_[_—__" =\ order to pull out the piston “5”.

5;,,;&% _:\JL O
o ==

22-37kW class (2-Point control type)

I

[

<O-ring “1” mounting procedures>

CAUTION | Refrain from wearing gloves when performing this task.
@ Apply grease on the O-ring “1” and attach this to the O-ring groove on the shaft of the piston “5”.

@ Apply grease on the resin ring and attach this over the O-ring “1” attached in step @.
IMPORTANT | Attach the resin ring by using an insertion jig as forcefully pulling the resin ring will

cause deformation.
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[Insertion jig] Part number 00817 00203

Insertion jig
5 (Attached to the shaft end of the piston) Resin ring

%

SC13110-1

@ Apply a thin coat of grease to the inner perimeter of the correctional jig and insert this into the

piston “5” to correct the resin ring.
IMPORTANT | Gradually insert the resin ring while correcting it to prevent it from catching on the
correctional jig.

[Correctional jig] Part number 00817 00207

5 Correctional jig

i

] | SR
[] L}

— -4 o j—-—-—p—-———b— -

] ]

] o=
! '

F AR -t

SC13111

@ After insertion, pull out the correctional jig and make sure that the resin ring has been properly
attached. If the ring has been subject to deformation, make corrections by reshaping the ring

again with the correctional jig.

<O-ring “2” mounting procedures>
D Refer to the mounting procedure of O-ring “1” and use insertion and correctional jig to mount the

O-ring “2”.
[Insertion jig] Part number 00817 00204
[Correctional jig] Part number 00817 00208

@ After insertion, pull out the correctional jig and make sure that the resin ring has been properly
attached. If the ring has been subject to deformation, make corrections by reshaping the ring

again with the correctional jig.
@ After making sure there are no problems with the attachment of the resin ring, assemble the unit

by reversely going through the steps for disassembly.
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(2) O-ring replacement of the vacuum relief valve (Built in unloader)

ha_u @® Apply a thin coat of grease on the O-rings when

‘ i f,/ replacing the O-rings “2” and “3”.

I % Extract piston “4” by screwing in a bolt “7” in to
portion (A) (M4 x 0.7 internal threads).

% When reassembling needle valve “6”, set it

perpendicularly and securely tighten valve seat “5”.

T [Cover fixing bolt “7”]

P rm ‘3mm
_____ A\_ r—ex : 2 9 N-m (29kgf:cm)

SC15091-1

22-37kW class (2-Point control type)

IMPORTANT

® When reassembling, make sure there is no contamination at the O-ring and its
groove, then coat a thin layer of grease on the O-ring.

Use EPNOC AP(N)1 grease or equivalent. Grease of poor quality will deteriorate the
material.
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2.4.4 Clean/change oil level gauge

@ If the oil level gauge is dirty and the oil volume cannot be confirmed, remove the level gauge and
spray the inside with an automotive brake cleaner (with components of 40—45% toluene and
25—30% hexane) a several times.

@ Replace the level gauge when its replacement cycle has been reached.

How to attach the oil level gauge
15-22-37kW class

There is a direction in which the oil level gauge is to
be attached. Be sure to attach the oil level gauge such
that the red line (Upper and lower level line) is at the
5/ /M bottom.
Fasten the level gauge attachment bolts with the

Upper level torque listed below. Failure to fasten the bolts

o) Lower level according to the specified torque may cause damage or

- —

= 0il quantity at stop oil leakage. And then assembled by applying thin

grease to the O-ring.

nrosoe2s-1 = @ 15kW class
Ak, : 17 mm
r—eM . 6 N-m (61kgf-cm)
@® 22-37kW class

by 22 mm
r—=m @ G N-m (61kgf-cm)

It is normal if the level of compressor oil is between
the red lines (Up-Low limit) during full-load condition.

18.5kW class

0il level (Position when stopped)

The oil level gauge is shaped as illustrated on the left.
When being replaced, the level gauge is attached upon
coating the O-rings with lithium based all-purpose
grease.

Tightening torque: 25N-m (255kgf-cm)

A15027

To the next page
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From the previous page

Check the compressor oil volume by using the following method.

Oil level when stopped after operation for Oil level during
More than 10 minutes. loaded operation

- . —
Top @ A state where the oil level can be ’./ \.l I'/ \:I Top

seen towards the top of the level . / '
. S S
gauge on the top is correct. -

: A state where the oil level
If the level gauge on the top is cannot be seen in the level

completely filled, such indicates an gauge on the top
.. excessive volume and it will be .
% necessary to remove some of the 7 a ™
Bottom /T{ oil. \// 7 [ | Bottom
Correct Insufficient A110305

2.4.5 Change oil separator

@® When consumption of the oil is still unusual even after cleaning strainer in the scavenging orifice,
change the oil separator with a new one.

@® When replacing the oil separator, be sure to also replace the O-ring.

— <Procedures>
ﬁ.l‘ =] 9 D In order to pull out the oil separator “1”, remove the
{illf . ij (4-M10) attachment bolts of the separator cover “2”.
1 j «I 'I; i @ Replace the oil separator “1”. Assemble packing that is
) 1 attached inside oil separator “1” after apply
compressor oil on to its seal surface.
3 @ When assembling O-ring “3”, make sure there is no
4 contamination in the O-ring groove on separator
casing. Replace O-ring “3” by a new one.
@ Attach the oil separator “1” vertically so that the unit
is not tilted.
@ 15-18.5kW class
s ' 8mm
A120670 r—=™ : 25 N-m (255kgf-cm)
STkW ® 22-37kW class
A ;10 mm

r—e : 49 N-m (500kgf: cm)
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2.4.6 Clean oil cooler / aftercooler

® When cleaning the cooler, be careful not to damage its fins. Blow compressed air at
right angle to the cooler.

IMPORTANT

<Cleaning procedure>

01l cooler / aftercooler

D Remove the cover “2” on the front side of the cooler
bracket “1”.

@ At front side the holes “3” is open for cleaning. Clean
the dust stuck there by blowing compressed air from
under the oil cooler and aftercooler.

Use such brush to remove the still sticking dirt.

If the cooler is thickly covered by dust, disassemble it
and clean by steam.

~J
SC13009
37kW class

<Cooler remover procedure>

D Open the oil cooler drain valve “1” within the unit and

transfer the oil within the cooler to the separator

recelver tank.

Remove the top covers “2”, “3”, and “4”.

Remove the pipes (2 for the oil circuit / 2 for the air

@
©)
circuit).

@ Remove the duct / top cover (4-M6 fixation bolts and
®

®

2-M6 pipe fixation brackets).

Loosen cooler (oil cooler / aftercooler) fixation bolts “5”

(MS 1 piece) to remove the cooler.

SC15092 Clean the cooler that has been removed using steam.
37kW class If the cooler is especially dirty, use a neutral detergent
5 and remove the dirt with a brush.

(@ After attaching the cooler, assemble the unit by

| reversely going through the steps for disassembly.
\ If the o1l inside the cooler has been removed, be sure to
add oil.

Oil coaler  Aftercooler Model Cooler weight (kg)
, : 15kW class 12.8
Qil cooler;
____l_r;_ o 18.5kW class 16.0
ESE S 22kW class 21.1
B (SMS one-point lifting type) (21.3)
<ot 37kW class 31.2

4 Aftercooler
N

1
ouT

Gil cooler

Qi o ©@ After assembling the cooler please make sure the oil

SC13008-1E cooler drain valve “1” is at “close” position.
37kW class
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2.4.7 Maintenance adjustment of pressure control valve

(1) Maintenance procedures

If the discharge pressure falls below 0.34MPa during operation, perform a maintenance adjustment

of the pressure control valve by following the steps outlined below.

As it is possible that the O-ring has deteriorated or hardened, replace the O-ring even if the

replacement cycle has not yet been reached.

Be sure to assemble
the unit upon
inserting grease
[EPNOC AP(N)1 or
equivalent] in the
groove

-
(

SC13024

37kW class

<Procedures>
D After making sure that the compressed air within the

pipes has been completely discharged, remove the
body “1” and replace the spring “2” and the O-rings “3”
and “4”.

@ During assembly, be sure to assemble the unit upon

applying a sufficient amount of grease on the O-ring
“3” and the piston “5”.

@ Be careful not to get grease on the sliding surface of

the piston “5” and the valve “6”.

@ Apply grease to the screw section of the body “1” to

prevent biting.

(® After completing the assembly, making sure that there

1s nothing abnormal during operation.

[Pressure control valve set pressure]

. 0.10
10.39 1010 MPa

[Spanner size of the body “17]
® 15-18.5kW class
A, . 27 mm

® 22-37kW class
Al : 40 mm

groove for O-ring.

IMPORTANT

material.

® Before reassembling, please make sure there is no contamination at the O-ring and

® Please sufficiently coat O-ring and groove if it is used for sliding parts or parts at
which O-ring is easily twisted when tightening.
Use EPNOC AP(N)1 grease or equivalent. Grease of poor quality will deteriorate the
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2.4.8 Discharge air temperature sensor and separator discharge air temperature
sensor

(1) Checking the function

Check the function according to the following procedures.
(D During operation, remove the sensor cable connected to the controller.

@ Make sure to confirm that the unit is stopping and the lamp indicating abnormality glows.

(2) Checking the temperature and resistance

Check and confirm resistance value per each temperature, according to following.
(D Separate the cable between controller and sensor.
@ Confirm the relations between temperature and resistance according to the following table.

Features of temperature and resistance

Temperature | Resistance |Permissible

(C) (Q) value (%)
20 11,620 +10 - R1/8, -
35 6,270 +9 i t 4;;,‘%__ E[
50 3,560 +8 = = — ]
o | muo | e ienin s SO ook SCH0%
80 1,310 +6
95 840 +5

110 560 +4

115 490 +4

2.4.9 Intake air temperature sensor
(1) Checking the function

Check ambient temperature by display screen after selecting intake air temperature display screen
by pressing selector switch three times. Then check and confirm that intake air temperature around

machine is equal to the temperature value displayed.

(2) Checking the temperature and resistance

Check and confirm resistance value per each temperature, according to following.
(D Separate the cable between controller and sensor.
@ Confirm the relations between temperature and resistance according to the following table.

Features of temperature and resistance

Temperature| Resistance |Permissible
(C) (Q) value (%)
0 15,000 Thermistor
10 9,765 /
20 6,517 +5 ﬁ ]
. 5 — %

30 4,448

40 3,100 SC10002
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2.4.10 Inverter for cooling fan

[TOSHIBA] 22-37kW class [Excerpted from inverter manufacturer's instruction manual]

® The equipment must be inspected every day.
If the equipment is not inspected and maintained, errors and malfunctions may not be
discovered which could lead to accidents.
@ Before inspection, perform the following steps.
@ Shut off all input power to the inverter.
@ Wait at least 15 minutes and check to make sure that the charge lamp is no longer
lit.
@ Use a tester that can measure DC voltages (400V DC or more), and check that
the voltage to the DC main circuits (across PA-PC) does not exceed 45V.
Performing an inspection without carrying out these steps first could lead to electric

| A\ WARNING

shock.
Monitor Charge lamp
f‘l /
— f T 5
D o (. TriiTAEe |
7 | -
- Setting dial -
[ & %E (Frequency
g parameler)
= —H

I e o M SN

e ST
=l [ | —  —

SC15094E
37kW (200V class)
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<linspection / cleaning>

Subject of Inspection prf)cedure Critoria for ud .
inspection Inspection item Ins(gli(igon Inspection method riteria for judgemen
1) Dust, temperature |Occasionally |1) Visual check, 1) Improve the
and gas check by means of environment if it is
a thermometer, found to be unfavorable.
1. Indoor smell check
environment |2) Drop of water or Occasionally | 2) Visual check 2) Check for any trace of
other liquid water condensation.
3) Room temperature | Occasionally [3) Check by means |3) Max. temperature: 60°C
of a thermometer
Is something unusual is
found, open the door and
check the transformer,
2. Units and 1) Vibration and . Tactile check of the |[reactors, contactors,
. Occasionally i .
components noise cabinet relays, cooling fan, etc.,
inside.
If necessary, stop the
operation.
1) Load current Occasionally | Moving-iron type AC | To be within the rated
3. Operation ‘ amm'e'ter current, voltage and
data 2) Voltage Occasionally | Rectifier type AC tempera}t}lre. ‘
(output side) . voltmeter No significant dlffer.ence
3) Temperature Occasionally | Thermometer from data collected in a
normal state.

B Check points
1. Something unusual in the installation environment

2. Something unusual in the cooling system

3. Unusual vibration or noise

4. Overheating or discoloration

5. Unusual odor

6. Unusual motor vibration, noise or overheating

7. Adhesion or accumulation of foreign substances (conductive substances)

H Cautions about cleaning
To clean the inverter, wipe dirt off only its surface with a soft cloth but do not try to remove dirt or

stains from any other part. If stubborn stains persist, remove them by wiping gently with a cloth

dampened with neutral detergent or ethanol.

B Check items
Make a periodical inspection at intervals of 3 or 6 months depending on the operating conditions.

1. Check to see if all screwed terminals are tightened firmly. If any screw is found loose, tighten it
again with a screwdriver.

2. Check to see if all caulked terminals are fixed properly. Check them visually to see that there is
no trace of overheating around any of them.

3. Check all cables and wires for damage. Check them visually.

4. Remove dirt and dust. With a vacuum cleaner, remove dirt and dust. When cleaning, clean the
vents and the printed circuit boards. Always keep them clean to prevent an accident due to dirt or
dust.
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5. If no power is supplied to the inverter for a long time, the performance of its large-capacity
electrolytic capacitor declines. When leaving the inverter unused for a long time, supply it with
electricity once every two years, for 5 hours or more each, to recover the performance of the
large-capacity electrolytic capacitor. And also check the function of the inverter. It is advisable
not to supply the commercial power directly to the inverter but to gradually increase the power
supply voltage with a transformer, etc.

6. If the need arises, conduct an insulation test on the main circuit terminal board only, using a
500V insulation tester. Never conduct an insulation test on control terminals other than
terminals on the printed circuit board or on control terminals. When testing the motor for
insulation performance, separate it from the inverter in advance by disconnecting the cables from
the inverter output terminals U, V and W. When conducting an insulation test on peripheral
circuits other than the motor circuit, disconnect all cables from the inverter so that no voltage is
applied to the inverter during the test.

2% Smoothing aluminum electrolytic capacitor is equipped on the printed board so if it is broken, it is

necessary to replace or repair the inverter. Cooling fan is not equipped.
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[Fuji Electric] 18.5-22-37kW class

manual]

[Excerpted from inverter manufacturer's instruction

| A\ WARNING

® Before proceeding to the maintenance and inspection, turn OFF the power and wait
at least five minutes. Make sure that the LED monitor is turned OFF. Further, make
sure, using a multimeter or a similar instrument, that the DC link bus voltage between
the terminals P(+) and N(-) has dropped below the safe level (+25 VDC or below).

Electric shock may occur.

LED monitor

oo O

1

— —

[l— Heat sink

18.5-22-37kW (200V class)

<linspection / cleaning>

SC15095E

Check part

Check item

How to inspect

Evaluation criteria

Keypad

1) Check that the display is clear.

2) Check that there is no missing
part in the displayed
characters.

1, 2)
Visual inspection

1), 2)
The display can be read
and there 1s no fault.

Structure such
as frames and
covers

Check for:

1) Abnormal noise or excessive
vibration

2) Loose bolts (at clamp sections)

3) Deformation or breakage

4) Discoloration caused by
overheat

5) Contamination or
accumulation of dust or dirt

1) Visual or auditory
inspection

2) Retighten

3), 4), 5)
Visual inspection

1), 2), 3), 4), 5)
No abnormalities
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Check part Check item How to inspect Evaluation criteria
Ventilation | Check the heat sink, intake and | Visual inspection No abnormalities
_%0 % path exhaust ports for clogging and
S @ foreign materials.
>
O w

Remove dust accumulating on the inverter with a vacuum cleaner. If the inverter is stained, wipe it

off with a chemically neutral cloth.

% Inverter constituted a main circuit capacitor and electrolytic capacitor on printed board. If above
mentioned parts are broken, it is necessary to return the inverter to original maker for repair or
replacement. Cooling fan is not equipped.
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2.4.11 By-pass valve
15kW class equipped only
(1) Principle of function

The valve is provided with pellets.

The pellets shrink according to the temperature of flowing oil of the valve so that the oil flowing
passage can be automatically changed.

When the oil temperature is low, the pellet is kept shrunken so that the oil flows through the by-pass
passage of oil filter.

As the temperature rises, the pellet expands to close the oil passage to the by-pass passage and to
open the flow outlet to oil cooler. Therefore, the oil flows to the oil cooler, thus preventing the oil
temperature from abnormally rising.

(2) Checking function

The by-pass valve functions correctly in case any abnormal rise of temperature and any other

abnormalities are not found.

(3) Replacement of the pellets

Remove the cover “1” and replace the pellet “2” and O-ring “3”.
Apply a thin layer of grease [EPNOC AP(N)1] on a new O-ring, attach the cover “1” and fasten the
(4-M8) fixation bolts “4”.

High temp. To oil filter

L4 B, 2 o
\ temp.\ R
c = |
i
|
I S e S
.'II If _I'_ | T:'_-
Vol =l Low temp.
q » :| i < From separator receiver tank
| / r =—y1— High temp.
After inserting the pellet, make sure =7 j p— - \_,Li 1 \ r[v-‘u. T
the unit operates smoothly. S
l o
W .
Be careful not to leave scratches on I8 From oil cooler
the sheet surface with the pellet. To oil cooler
4 i P /'\\\
O 0
y — /\_'_'; o
FF Fam }ﬁ\lrf ,"/:\\I‘: .
1 —1 N b N
I'\_//I
|
of
RS (ol
SC13025E
Actuating temperature By-pass valve fully
(‘C) closing temperature (°C)
82+3 89+2

2-57



2. Maintenance

2.4.12 Belt replacement / alignment adjusting procedure

15kW class
=
ig: ® Because there is an initial elongation in the belt when it is replaced with a new one,
g be sure to make the belt tension adjustment again after performing the loaded
% operation for about two hours.

<Check of belt>

@ Perform visible inspection to check the belt for any crack, chip, wear or the like (thickness of belt
shall be thicker than 2.1 mm). Replace the belt if any inferiority or defect is found.

@ Inspect the rolling surface of the belt of the pulley for scratches, chips, or wear, etc. If any of these
can be found, be sure to either repair or replace the parts.

<Belt replacement procedure>
Crack Chip ’ D Before removing the belt, put the hexagon bolt (M6)
Wear into the auto-tensioner as shown in the following so
that it can release the function of the auto-tensioner.

[Putting the hexagon bolt in the auto-tensioner, do it

Belt pulling it toward you with a spanner (17mm) to decide

Comprossor the position.] ~ .
air-end side @ Loosen the bolts (Al and (B] fixing the auto-tensioner.
pulley @ Remove the belt.
@ Install the belt as shown left.
(It should be installed with the belt face (where no
letters are printed) placed against the compressor
air-end side pulley.]
(® Temporarily tighten the bolts (Al and (B) fixing the

. . auto-tensioner.
' ‘\ Motor side pulley ~® Tighten the bolt (B] according to the specified torque,
pushing the tension arm with a spanner (17mm) at

Auto-tensioner A140618 the center of oval hole of tension bracket.

(@ Tighten the bolt (Al according to the specified torque.
In order to actuate the function of auto-tensioner,
remove the inserted hexagon bolt with a spanner or
the like in the same way as it is put into initially.
3mm 3mm ©@ After turning the pulley at the motor side about 5
from flange face from flange face . times, check and confirm that the belt is sliding at
Compressor air-end h f th . d sid I
side pulley the center of the compressor air-end side pulley.
| Check and confirm the belt tension according to the
procedure mentioned on next page.
A100282E ([ Check and confirm that the belt is sliding at the center

of compressor air-end side pulley.

Check and confirm that the belt
is sliding within this range.
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Tension bracket

/ Bolt (B) Tightening
torque 25N m

Bolt (A1 Tightening
\ torque 68N m

\\\ fi//z
[ “._Tension pulley
. - Y

, .
\'\ \.
' . Spanner hook boss (©17)
. .
" Tension arm
e —

A100280-4E
VIEW-C

Hexagon bolt_\ i
(M6)

Insert the hexagon bolt, pulling the
spanner (17mm) toward you with the
spanner hooked at the spanner hook boss.

[How to measure belt tension load using sonic belt tension meter]

A100280-1

(D Place the tip (sensor) of tension meter about 2cm away from the center of belt. In this position,

carry out measurement by strumming the center of belt with a finger or hitting on it slightly with

a handle of screwdriver.

@ Measure belt tension load whenever it is replaced.

@ It is good if the measured value stays within the following range of tolerance. But it is better it is

adjusted to be at the center value. If it does not stay within the following range of tolerance, it is

necessary to adjust it.

@ Excessively tightened belt causes break to the rotor shaft and it also causes shorter life time to the
bearings, while too loose belt will cause earlier break by slippage.

in the direction of arrow increases belt tension.

Turning the tension bracket at the fulcrum of bolt |@ |

Bolt (A} Tension bracket

/ Direction of belt
o {i tension increasing

Direction of belt
tension loosening

Belt tension
adjusting oval hole

A100280-2

Position of belt
tension checking

A140619

X Refer to Section 5.3 for information on the tension values and how to input data into the sonic belt tension

meter.
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<Adjustment of pulley alignment>

@ It is necessary to adjust the pulley alignment whenever removed for change of motor or motor
bearings and the like.

@® Bad adjustment of alignment causes the belt not to slide on the center of pulley sliding face, so it
1s necessary to adjust it within the following tolerances.

[Checking parallelism]

Adjust the motor position so that the range T shown in Fig.1 can be less than 1.0mm.

[Checking eccentricity]

Measure the eccentricity with a ruler placed in contact with motor pulley.

@® Direction D : Check and confirm that the clearance difference [T2-T1] (Fig. 2) at compressor
air-end side pulley stays within 0.7mm.

@® Direction @ : Check and confirm that the clearance difference [T4-T3] (Fig. 3) at compressor
air-end side pulley stays within 0.6mm.

@ In order to check the eccentricity in the direction of pulley shaft, place the ruler diagonally as
shown in Fig. 4.

T1

Compressor
air-end side -
pulley Compressor 1 T3

air-end side —[|H ==
pulley T2
i :,
Compressor
air-end side = 1=
Motor side

Motor side pulley
puuey - pulley LL
T4
) o . Motor side
Fig. 1 Fig. 2 Fig. 3 pulley Fig. 4

A100288

<Adjusting the thrust of the motor>

(D Loosen motor fixation bolts “1” (M10 4 pieces)

@ Loosen lock nuts “2” (compressor air-end side M10 2
pieces)

@ Use alignment adjustment bolts “3” to adjust
parallelism and eccentricity into its tolerance.

@ After making the adjustment, fasten the lock nuts “2”.

SC13032
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18.5-22-37kW class

@ Inspect the rolling surface of the belt of the pulley for scratches, chips, or wear, etc. If any of these

can be found, be sure to either repair or replace the parts.

<Belt replacement procedure>

D In order to make it possible to move the motor, loosen
the (2-M16 W nut) lock nuts “2” of the tension
adjustment bolt “1” and set the spring “3” to be free.

@ Rotate the nut for jacking “5” located on the bottom of
the motor base “4” anti-clockwise and raise the motor

base “4” up together with the motor.

@ Rotate the nut “5” until the belt “6” is loose enough
and then replace the belt “6”.

% As SAS37 uses 2 belts, make sure these are
replaced at the same time.

@ Tighten the nut for jacking “5” and lower the motor

SC13026 base “4”. Lock the nut for jacking “5” by fastening the

22.37kW class nut down to the bottom surface.

(® When the lock nuts “2” is tightened, the motor base is
pressed down due to the tension of the spring and the
belt tension is adjusted.

2 Refer to Section 5.3 for information on the tension
values and how to input data into the sonic belt
tension meter.

©® After completing adjustment of the tension, fix the W
nut of the lock nuts “2”.

(@ Check the alignment of the compressor air-end side

pulley “7” and the motor side pulley “8”. If these are

SC13027 SC13029 not aligned, make adjustments while referring to the
22.37KW class adjustment guidelines on the next page.

2% _However, in normal use, the alignment will not
shift unless the compressor air-end and the motor

fixation bolts are loosened.

IMPORTANT

® Because there is an initial elongation in the belt when it is replaced with a new one,
be sure to make the belt tension adjustment again after performing the loaded
operation for about two hours.
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2. Maintenance

<Adjustment of pulley alignment>

18.5-kW class
@ It is necessary to adjust the pulley alignment whenever removed for change of motor or motor

bearings and the like.
@® Bad adjustment of alignment causes the belt not to slide on the center of pulley sliding face, so it

is necessary to adjust it within the following tolerances.

[Checking parallelism]
Adjust the motor position so that the range T shown in Fig.1 can be less than 1.0mm.

[Checking eccentricity]
Measure the eccentricity with a ruler placed in contact with motor pulley.
@® Direction @D : Check and confirm that the clearance difference [T2-T1] (Fig. 2) at compressor

air-end side pulley stays within 0.8mm.
: Check and confirm that the clearance difference [T4-T3] (Fig. 3) at motor side

pulley stays within 0.7mm.
@ In order to check the eccentricity in the direction of pulley shaft, place the ruler diagonally as

shown in Fig. 4.

T1 Compressor
. L : air-end side N
Compressor Compressor | 7 ‘Scale Compressor [T} Scale ) jjoy
air-end side air-end side /,f ~ air-end side “
pulley pulley pulley Scale
T2
LT 2 T3 |,
-+ [
| |
! .
Motor side | Motor side Motor side i Ji .
pulley -4 pulley - pulley 1 Motor side_~
] I pulley
l JII J'll —=
- - T4 | |-
Fig. 1 Fig. 2 Fig. 3 Fig. 4
SC17076-1

<Adjusting the thrust of the motor>
T D Loosen motor fixation bolts “1” (M10 4 pieces)
@ Loosen lock nuts “2” (compressor air-end side M10
2 pieces)
@ Use alignment adjustment bolts “3” to adjust
parallelism and eccentricity into its tolerance.
@ After making the adjustment, fasten the lock nuts

. ) S - . «2”

SC17074
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2. Maintenance

22-37kW class

Adjustment of the alignment is performed by moving the compressor air-end. Adjustments in the
lengthwise direction are made with the (M 10X P1.5) bolts “2” (there are 2 on both sides of the loaded
side) while adjustments of the tilt are made with the (M10 X P1.5) bolts “4” (there are 2 on both sides
of the loaded side). As the unit does not come equipped with bolts “4”, these will need to be prepared
separately. (M10, length approximately 25—30mm)

1 @ Loosen the (4-M10) bolts “1” fixing the compressor
air-end.
2 (@ Loosen lock nuts “3” and use bolts “2” for longitudinal
adjustment.
~3 @ Make adjustments of the tilt by jacking up the
compressor air-end with the bolts “4” and placing
shims “5” between the compressor air-end and the
bracket “6”.
@ After making the adjustments, fasten the bolts “1”.
4 Fasten the lock nuts “3” of the lengthwise direction

SC13030

adjustment bolts “2” and remove the bolts “4” used for

Inclination  jacking up the unit.

(® Check the alignment and the belt tension.

©® After making the adjustment, double check the state of
the fastening of bolts in each section.

—5
— 6
SC13031
(Adjustment shim “5”)
Part number: 31122 10400
(items}
0.2mm 1 pc
0.4mm 2 pes
SC12093E

Adjustment reference
Set a scale in the direction of pulley “1” and “2”, gap @ @ @ and @ part is adjusted to less than 1mm.

i Less than 1mm

it
s

Compressor air-end side pulley

Belt

Motor side pulley

SC13028E
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2. Maintenance

2.4.13 Inverter cooling fan replacement procedures
15kW class (200V class)

Inverter model - Cooling fan part number
Inverter model Cooling fan part number Q' ty
VFAS1-2185PM 38490 31400 1

Charge lamp

[l -l'-| L ,./(- v
@ 5 | ~
[l L] =] &
I =}
@ 4
] b o 1
) Cooling fan
@ @ 7
-
& &’ 1 L |
| iy
{1 o Kl = =]
N
Wiring connection
.:. Main eircuit
' . terminal block
o
Cooling fan

SC15097E

Remove the screw (T20 torx) Remove the connector
and remove the fan unit.
(Torx screwdriver use)

SC14059

% Amongst regular replacement components of the inverter, although there is also the smoothing
capacitor, as the smoothing capacitor must be replaced by the manufacturer, please contact our

closest branch or sales office.
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2. Maintenance

2.4.14 Clean the strainer in the solenoid valve for draining condensate in dryer

Open

Close

A150026

<Procedures>

When cleaning the Y type strainer “1” for dryer
draining condensate solenoid valve, close drain valve
“27,

Remove nut “3” of Y type strainer, and pull out screen
“q”,

Clean the screen and inside of Y type strainer.

Then, when installing the nut “3”, check O-ring “5”
and replace it immediately if it is found damaged.

Al : 27 mm
r—=x : 2327 N-m (235—275kgf* cm)

¢ Drain valve “2” should be always kept “OPEN” except

when it is to be cleaned.

2.4.15 Change diaphragm of regulator (Regulator control type only)

15-22-37kW class
1

%, Caliber
Y 2-Re1/4

SC15098E

No. | Component Name

Screw

Spring rest

Diaphragm

Bonnet

1
2
3
4 |Valve stem
5
6

Valve seat

<Procedures>

(D Loosen screw “1” (M4 4 pieces) to disassemble the

regulator.

@ Replace diaphragms set “2”, “3”, “4” and bonnet “5”.

(Air might be leakage due to deterioration of bonnet

“5” so simultaneously replace it.)

(@ When assembling, keep and tighten screws “1” (M4 4

pieces) perpendicularly.

r—em : (05-0.8 N-m (5—8kgf-cm)

@ After replacement, refer to 3.4.3 and conduct pressure

adjustment.

] Diaphragm set
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18.5kW class

2. Maintenance

<Procedures>

PC15028

(O Demount regulator assembly. And loosen screw “1”
(6 pieces) and disassembled it.

@ Replace diaphragm “2” with new ones.

@ Retighten screw “1” (6 pieces) equally in whole
circumference so that the stem “3” is straight.

Tightening torque: 4N-m (40kgf-cm)

@ After replacement, refer to 3.4.3 and conduct pressure

adjustment.

2-66



3. Electrical System

3.1 Functions

3.1.1 Specifications
(1) Function of controller

lamp indicator

Ttem Contents
Free air delivery is automatically controlled to 0 or 100%, according to
9-Point increase or decrease of air. consumption.'When discharge pressure exceeds
control se?t pressure (unload starting .pressure), 1.t star?s purge operation ‘Fo reduce
(S type) fhscharge pressure bu't releasing pressurized air in separator receiver tank
into atmosphere. This largely reduces motivity power of air-end thus
energy is saved.
Free air delivery is automatically controlled steplessly to 0—100%,
Regulator |according to increase or decrease of air consumption. When discharge
Capacity control pressure exceeds set pressure (unload starting pressure), similar to 2-point
control system |(R type) [control system it starts purge operation to reduces motivity power of
air-end largely and saves energy.
While a stable pressure can be obtained at all times since the number of
rotations 1s automatically controlled according to fluctuations in the
Inverter |discharge pressure, as the discharge pressure can be freely configured
control within the range of the configured pressure, by configuring this to a low
(Vtype) |pressure, it is possible to increase free air delivery by increasing the
number of rotations. For this reason, an ideal reduction of energy
consumption is made possible.
. - Air service pressure  -Discharge air temperature
Display | g disch ir t t -Intake air t t
indicator eparator discharge air temperature ntake air temperature
-Load factor (Regulator control type only)  -Operation hour
) -Start  -Stop  +Dryer advance operation  -Remote control
gg(e;l];atlon ‘Low pressure operation (When this mode is selected regulator control
type turns to 2-point control.)  -Auto start/stop
-Discharge air temperature H (105°C)
- Air filter clogging
%D -Warning: Dryer (Dryer built-in type only)
£ |-Intake air temperature (52°C)
Operation g -Discharge air temperature HH (108°C) [2-Point control only]
panel indicator -Separator discharge air temperature H (105°C)
Trouble -3000Hr maintenance (18.5-22-37kW class equipped only) 31
lamp -Discharge air temperature E (110°C)
indicator ~a| -Reverse phase connection
(flicker) | 2| - Abnormality: Dryer (Dryer built-in type only)
& 2| - Overload
é | - Separator discharge air temperature E (110°C)
S o . . .
ER Discharge air temperature sensor disconnected
<t E|-Separator discharge air temperature sensor disconnected
8 - Emergency stop due to excessive rise of discharge air temperature
(120°C)
Remote side -Operating  -Abnormal indicator lamp  -Remote selection signal

Adjusting
range of
pressure

2-Point control

Regulator control

Inverter control

15-22-37
kW class

15-18.5-22-37
kW class

15kW class

Full load recovering pressure
(Purge cancellation pressure)
Control pressure

Initial setting and range of set values see 3.4.1

Unload starting pressure
(Purge starting pressure)

Initial setting and range of set values see 3.4.1




3. Electrical System

Item Contents

Auto-start /
stop predicted |:20—180 seconds

stop time
E;ﬁ};erating -10 seconds (0—15 seconds) [22-37TkW class]
15kW class 18.5-22-37TkW class
Starting Discharge air temperature -Discharge air temperature higher than 10°C

higher than 10°Cfor 15 seconds
/ less than 10°Cfor 60 seconds
-15 seconds X3

unload time (*20°C) for 15 seconds / less than 10°C (*?0°C) for

60 seconds

Contents of 21 and %2 apply from the following SER.NO.

® SASG19RD-5E/6E :0086~/0078~ ® SAS37SD(RD)-5E/6E :0107~/0156~
©® SAS22SD(RD)-5E/6E  :0115~/0176~  @SMS37ESD(ERD)-5E/6E :0084~/0091~
® SMS22ESD(ERD)-5E/6E :0097~/0100~ OSMS37RD-5E/6E :0066~/0078~
® SMS22RD-5E/6E :0057~/0063~

Contents of ¢3 apply from the following SER.NO.
® SAS15SD(RD)-5E/6E  :0169~/0207~ @ SAS15VD-E 0142~
® SMS15ESD(ERD)-5E/6E :0094~/0119~ ® SMS15EVD-E 10093~

(2) Function of each output relay

Symbol Function Symbol Function
- It switches ON by operation -Remote selection signal
For main electromagnet switch When it is switched ON, remote mode
(15kW class, 2-Point control type / RY5 operation is selected, and when OFF,
RYO regulator control type) operation mode at machine side is
Start signal SX relay selected.
(15kW class, Inverter control type) - External trouble signal (Remote)
Insulation for electromagnet contactor RY6 ON
(18.5-22- 37kW class) at emergency
- For dryer operation . .
RY1 | Switching it ON, it starts dryer Ry7 | External operation signal (Remote)

operation. Switching it OFF, it stops It switches ON by operation

- Capacity control signal
Switching it ON, it starts full load RYS -Warning indicator lamp (Remote)
operation. Switching it OFF, it starts ON at warning
unload operation (2-Point control type /

RY2 inverter control type)

- Purge control signal -For Y operation electromagnet contact
ON to cancel purge operation. Switching] RY9 Switching it ON, it starts Y operation
it OFF, it starts purge operation (22-37kW class)

(Regulator control type)

RY :For draining condensate in dryer ‘Revolution speed up signal
3 ON to drain / OFF to stop ON after a certain period of operating

at the minimum revolution speed

OFF when at the unloaded starting

RYA pressure

RY4 |-Auxiliary (15kW class, Inverter control type only)

- For A operation electromagnet contact
Switching it ON, it starts A operation
(22-37kW class)
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3. Electrical System

3.1.2 Operation modes

Item

Contents

A.C.C.S.
(Automatic capacity
control for pressure
width)

The unloaded starting pressure is automatically controlled “UP” or “DOWN?”,
according to air consumption. Thus power is saved. (2-Point control)

Increasing wind
operation

When the service pressure decreases, the power consumption of the compressor
air-end decreases. By speeding up the rotation of the compressor using this
decreased power, the amount of free air delivery can be increased. When the
service pressure is decreased due to decrease of the control pressure (PL) or
increase of the air consumption amount, the machine raises the inverter output
frequency to accelerate the motor in order to increase the air amount. On the
other hand, when the control pressure (PL) is increased, the machine lowers
the inverter output frequency to decrease the air amount, so that the power
can be at or lower than the rated value. (Inverter control type only)

-The service pressure can be freely set to a range from 0.5 to 0.85MPa.
-Inverter frequency range: 20 to 58Hz (Air consumption ratio: 30 to 108%:

when rated point is 100%)

- Fluctuation range of service pressure: Approx. =0.01MPa

[Relation between the service pressure / free air delivery and inverter frequency]

{MPa)
“g 0. 85 p--mmmemmmmemeee- 4 Constant power
?
Q
a Inverter control ranger
@
S
@
(%]
0.5 ! | '
P . |
0 50 54.5 58 (Hz) iverter frequency
| | | | | | |
3¢ 39 00 {00 108 (o) Free air delivery
Rated point

A130637

Purge control

When the discharge pressure exceeds the pressure at which purge starts,
solenoid valve for capacity (purge) control opens to relieve the air in tank to
atmosphere and the purge operation starts.

During this operation mode, the little air taken in through unloader valve and
the air volume discharged from separator receiver tank are so well balanced.
Then the tank pressure drops to purge stabilized pressure and so the back
pressure loaded to the rotors is a bit, and thus consumption increases and the
pressure loaded on the consumer drops till full load recovering pressure
(Regulator control type: purge cancellation pressure / Inverter control type:
control pressure), it releases or rests the purge operation, and it starts full
load operation.

Dryer advance
operation

Pushing start button, dryer starts first, and then unit start 3 minutes later.

*When dryer is in disorder, it releases this mode.

+When dryer gets troubled during dryer advance operation, this unit starts at
the time.
(Interior setting of controller is to be performed only when warning signal is
set.)
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Item

Contents

Condensate

elimination operation

When discharge temperature exceeds the dew point temperature according to
ambient temperature or when purge operation passes longer than 2 minutes
in total, it accomplishes elimination of condensate caused at start-up and it
prevents emulsification of oil. Thus, it can shorten condensate elimination
operation and it prevents so frequently repeated start-stop operation.
[Draining dryer]

-After completing the starting of unloaded operation, the dryer drain will be
discharged for 8 seconds when the service pressure is less than 0.2MPa or
1 second when the service pressure is greater than 0.2MPa.

-When unit operates, it reaches the draining interval according to ambient
temperature by measuring total time of full load operation, it actuates
solenoid valve and makes it drain condensate.

It operates condensate elimination and at the same time it prevents air from
escaping.
*Actuation time: 15kW class; 1 second, 18.5:22kW class; 2 seconds,

37kW class; 3 seconds

-When unit stops, solenoid valve works four seconds to drain condensate from
dryer so that freezing in winter and rust gathering can be prevented.

Low pressure
operation

(2 stages pressures
selection function)

When two units are wired to the remote control terminal plate, both units can
be selected for use as one service unit and the other stand-by unit or they can
be operated alternatively between them. (When low pressure operation is
selected regulator control type turns to 2-point control.)

Auto start/stop
operation

When this mode operation starts, it first performs condensate elimination

operation. Later, when air consumption decreases, controller calculates

predicted stop time, according to rate of drop of service pressure. Then when
the calculated time is less than the predicted time, it stops.

[Conditions of judgment of auto start-stop mode operation]

Discharge air temperature should reach dew point. (Condensate elimination
operation should have been already completed.)

-Continuous operation time in the state above the dew point temperature
should exceed the stop restriction time (that is settable between 5 to 60
minutes).

In order to re-start this mode operation, pressure at service side should drop

to full load recovering pressure (Regulator control type: purge cancellation

pressure / Inverter control type: control pressure) and pressure of receiver
tank is lower than 0.1MPa or more than 90 seconds after stopping it restarts.

Remote control
operation

Wired to the remote control terminal plate, start/stop operation can be done

remotely.

For your information, also it is possible to stop operation at machine side.
Remote Machine side Remote control
control
switch Start Stop Start Stop

OFF O O X X
ON X O *1 O %2 O

%1 If stopped at machine side, remote control mode is reset.
In case remote control mode is selected again, remote control switch ON.
%2 Remote start can be done while remote start contact is OFF —
(ON continuous). Therefore, while remote start contact is ON, it will not
start even after pushing ON start button on the operation panel.

Momentary stop

restart operation

In the event that the machine stops because of an instantaneous power
failure, the machine starts its operation automatically in about 30 seconds if
such power failure lasts for approximately 2.5 to 4 seconds.

(With the dip switch of the controller, it is possible to alter the configuration
such that operation is not automatically resumed after power restoration.)
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3.1.3 Controller

(1) Appearance
Part number :
Part number :
Part number
Part number :
Part number :
Part number :

46870 66801 (15kW class, 2-Point control type)
46870 66901 (15kW class, Regulator control type)

: 46870 68601 (15kW class, Inverter control type)
46870 69500 (18.5kW class, Regulator control type)
46870 60302 (22-37kW class, 2-Point control type)
46870 60402 (22-37kW class, Regulator control type)

¢ The control controllers 18.5-22kW class and 37kW class are common. Configuration of the model
type is performed on the operation panel after the controller has been attached to the actual unit
and the power has been turned on. (Model type set A 0: 22kW 1: 37kW 2: 18.5kW)
For detailed information concerning the operation, refer to Section 3.4.1 (Table of various set
values) or Section 3.4.2 (Changing procedures of various setting).

[} o) o
. o
13818 000
Lot TRAELD
GJEEA LR Lz LRI AAE0
LEr Loy LEDY: LELT LEGL LEDE LEQE
PEATTO L QR Qe O ) x .:
< Vkp I'k'\’?o Kffnm NMO dWD C) o

)
2]

- '/.."' = |—

< Internal setting >

The following settings can be done by DIP switch on board.

[N

i

A

Panel face |L|

Il
Zlcm |+ | Setting a
- |CE|T Setting 3
: o A Setting 2
Setting 1

——

DIP switch

|

SC13114E

No. Ttem Details Initial setting
. Selection of -Setting 1: OFF Setting 2: OFF- - - 2-Point control
Setting 1 . . . i . Set by the
Setting 2 capacity control -Setting 1: ON  Setting 2: OFF- - - Regulator control specification
system -Setting 1: OFF Setting 2: ON- - - - Inverter control
In the event that the machine stops because of an
Setting of instantaneous power failure, the machine starts its
Setting 3 | momentary stop operation automatically in about 30 seconds if such ON
restart power failure lasts for approximately 2.5 to 4 seconds.
OFF: Setting is ineffective ~ ON: Setting is effective
. Selection of OFF: Standard pressure  ON: Medium pressure Set by the
Setting 4 | pressure control e
system Control control specification

% Switching of the dryer warning / abnormality is performed with operations of the operation panel
for altering set values. For detailed information concerning the operation, refer to Section 3.4.1
(Table of various set values) or Section 3.4.2 (Changing procedures of various setting). The default
setting 1s “shutdown on abnormality.”

35
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(2) Exterior connection drawing

[2-Point con

trol type]

2 51Tl
It refers to the cennector Mo. and pin Me. of the controllar. 1 Contoller , F []
1)
24 [ k2
Over curent 2 pg F'owtlar he-l N
{OFF at abnormal} {96]  195) ' SUPRY| ) g N
Air filtar warming SR p3 P M1
10N at abnormal) -
i B0 cp-
et Drgir)s;de y bl 1 |:;2:|E{A1:| Electromagnel contactar
Dryerwarning al o [ AP T ] 33 | s :
o T - E¥5 omg- i al
{OFF atabnormal;| (775 ch23-4 eotiao Tz s | EIIDY) I I,.m@rw-l rgmﬁ:fﬁg%ﬁgﬁ;t‘:“e
T A S i | soeradvane
TNZ3-5 _D!__’T__"__z”_: sfnt-steda | | @ I\ for draining cordensate
EER VR AT mo s T_[)] ey T {Dryer built-in type anly)
Bromn| 1 = For solencid valve
Remet Lrol signal T%n B ':'-4]&“3:' for capacity control
emete conlrol signa
Start st ON LXR 3 g L Fflohd] Pl et Elec‘;mmagnet cartactor
Stop et OFF ] e =lieg) i dryer
Low pressure A 35 e Fx o
! -l 1 oo Solenoid valve
operahon signal - = SW1
Law pressure at ON I NS far sapacity sontrel
L ¥ 5l
This pinrt i prcepareed by custommer L.
) TLEL
Disohaige Fryym) 17 | gug-1a
air remperature Ry
Separator discharge | T‘Ej | 2 | sy - TBLO .
ar temperature i R oupa | 13 L ® PL Operat i
- = : y 1 Operation
1 A i |
Intake | RYS - | pL! - : . !
A i _ CH1-1 13 | brormality indicator i
ait temperature 1 GN3-13 | ®'“"I E {OM at abnarmal) |
) 5 RYB ooy 15 PLI ing ing :
R CHE-1 17 Warning indicater :
CN-1.2.3 < d ®"“‘. (ON at warming} |
H 1
RS o] 15 | ®_E_|—_Jl ! Remate control selected signal;
Pressure sensor . A3 1oN3 i 1 {ON at remole control)
(Service pressure)|  pRI it M 1wz 19 cHiao| 14 | _1 Power supply |
f b P D SER[ T : —
> _ Tl paart iz prepared by custoner

15kW class (Dryer built-in type)

SC15099E
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[Regulator control type]

EY T
It refiers to the connector Mo, and pin Mo, of the controller. — Controller
l \54)
4 (412 R
Cwer curent % |y g o flt\“_-_ 5
L suppl -
{QFF at abnarmal) il T -
&r filtar warming NGB N8
{3 at abnormaly i
LT . ] 2l l.':]' Electromagnet contactor
Oryer warning Tr iy i
X X fMser thid] # For walve
JQFF at abnarmal; 1 tor draiming condersate
Solenoid valve
far draning eandersate
iOryer built-in fype anly)
1i For azzigting solenoid valve
s s for purge contral
!T?ernote coniral gignal . -
i Start al QN Fia ¥ g L3 o) 1 6] Electromagnet contactar
| Stop at OFF . o (R E==Ian tor dryer
‘Law pressute o 2 eyzn z iy Solencid valve
operatan sgnal N = 2y "antral
Low pressuie at Ok . N for purge contra
1 w 5.
Thits part is prepaessd I cosionwer, L1
Discharge I /@“\ ), 23 {oNa-12
air temperature =T
A
Separator discharge I\ {%\ I\ 42 feona-1 - ]Em [ —— oy
ar temperature ] T 13 L . o i
p— H 1
! I
Intake i RYE o 3 FLY ! Abnormality indicat
p Foyrmu\ i - CH.-3 z I ormality indicator .
air temperature g Cha-13 @————0‘ ! {ON at abnomal) |
_______ » |
3 Ri8 gy 17 FLi warning indicater ;
W3 1.L3 ®'"". [OM &t warning) |
- ! .
RS g1 16 ®_E_L_J ! Rerncte contral selected signal;
Preseure sensai e 42 fena-10 ! (O at remote control)
(Serie Pressurel | pag “:‘ CN3-19 s 14 1 Power supply
oitie o A2 Jons £ -
0.5 3 This part is propeesd Ty sustnee
Pressure sensar - 43
{Imake negative Lo I CNS o
pressure; | PHE o - UNS-18
1.1~ 11FA Gh CH3-9
01459

SC15100E
15kW class (Dryer built-in type)
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[Inverter control type]

N refers to the connector Na. and pin No. of the controller.

|
Compressar ﬂ"" ; 22
overload -
(QFF at abnarrnal) HC. ML
AR
A filker warning - ) 26
[N at abnarmal) Dryer side
. CNe3
ERG1 H -
Dryer warning ___a3_¢_4£_ﬁi-ﬂo_o—33_
{OFF at abnarmaly| 917 0 Chg3-4! The3-€
Ched-51 _
[ Dryer butin type only
E
!—Hgﬂé control signa'l_"_- EeR E10
i startatan i E
| Saop at OFF /‘_ ?
SLow pressure AL 37
|uperahcn sagnal
v Loww pressure al ON
Fivw i1 T preparel 1 cstomer )
hechaige A7
ar Eemperature
Separglor discharge g |
ar lemperature
Intake 0
air temperature
32
43
Pressure senscr A
{Service pressure) PRS  wout 14
- 1MPA GHI 45
0504 5y
>
28

Rl 80Tl
Controller (g A)D
-Ch1-2 f2 .
Power ouy 1 51
SUPPIY (g T
CH2-7
h]- | Cochng fan
in (he starter panel
the-8 R0 ou-si 1 (14>I T IC]E) Start signal
| RT3 (h-14| & Far assisting solencid valve
[Ha-2 - far draining condensate
| Solenoid valve
far draning condensate
| RY2 Cnl-13| 10 For assisting solencid valve
- for capacty control
_ RYL Chl-5[12 [ mel Electromagnet conlactor
CH2-LELI2 25 E o ) g
+ F¥ kl ;’r:\;{\ Salentid valve
[N2-4 5y (9 S far capacity contral
L RTA_ch-7]20 iyl For assisting fixed
LNe-9 - RENLECNT )] rotatich speed cormmand
R2 By
- —
CH3-12 RI7 04|13 vl ioe-{3Q--tanoq Operaton |
1
Y6 C-3015 PL: ! Abnormahty Indicator H
CN3-11 - T ® “"I ! 40N at abnormal) |
RS -2 17 FL . - Wvarning indrcator H
EN3-13 (- {ON at waming) |
. 1
P13 C-11] 16 ___@_E_'—_J' | Remote comirol selected signal;
CH3-1,2,3 - | 40N at remote cantrol)
CHI-101 14 'r _1 Power supply |
T TG et e peepaned by eustonir
Inverter
[Ny
CN3-10
-3 EN3-16 3 RR Stendard pressure
. T 53 yyq Minimum frequency
Ch3-8 4 . setng sgnal
R X Ferdback signal
-1 5 Gommon
30 Fanward ' i .
CNz-12 o F rolation signal o :lgnnrar?um rotation match
LFx 5l 1 Multi-stap " 2H (€3N when malched)
= “ speed 1
5T
4. e

15kW class (Dryer built-in type)
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3. Electrical System

(3) Position of connector pins and circuit voltage

[2-Point control type]

123 45678 123 4561234 6789 0
AAN 7S N W A A B VLY i/
A f/// Sy T/ \\\\\ //’///
O O ' O
/// TN 777 AN 77777 SAinan
91011 1213141516 789 101112 1112131415 1617181920
CN1 CN2 CN3
i
I
LI
O O O
SC10034
No. Item Circuit voltage (V) Remark
1 |S1 (Power supply for controller) AC200-200-220
CN1| 2 |R2/R1 (Power supply for controller) |AC200-200-220 22-37kW class is
connected to the R1 phase
3 |Remote abnormality indicator lamp AC100—220 Supplied by customer
4 |Remote operation indicator lamp AC100—220 Supplied by customer
5 | Electromagnet contactor of dryer AC200-200-220
Electromagnet switch of compressor 22 37ktW dcgass 18
6 |motor / electromagnet contactor for AC200-200-220 connected to a
. . electromagnet contactor
insulation . >
for insulation
22-37TkW class is
|7 Blank / .Electromagnet contactor for A AC200-200- 220 connected to a
= connection electromagnet contactor
= for A connection
é..uj 8 |R2 (Power supply for controller) AC200-200-220
g 9 Power supply T1 (for detection of phase AC200-200- 290
3 loss)
= 10 Remote indicator lamp power supply AC100—220 Supplied by customer
common
11 |Remote selection signal AC100—220 Supplied by customer
12 |Remote warning indicator lamp AC100—220 Supplied by customer
13 For assisting solenoid valve for AC200-200- 220
capacity control
14 For.a.ss1st1ng solenoid valve for AC200-200- 220
draining condensate
15 | Blank — —
22-37TkW class is
16 Blank / Electromagnet contactor for Y AC200-200-220 connected to a
connection electromagnet contactor
for Y connection
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3. Electrical System

No. Ttem Circuit voltage Remark
Connected to CN2-6 (only for
1 |GND — 15kW class), 11, 12 inside
controller
Normal : DC12V [between CN2-1,
s |p b Lt 6 (15kW class), 11 and 12] Abnormal : OFF (B connect)
ryer abnormality Abnormal : OV [between CN2-1, 6 [ Time lag : 1 second
(15kW class), 11 and 12]
3 |Blank — —
During operation (ON) :
. DC12V (between CN2-1) .
4 |Remote start switch During stop condition (OFF) : Supplied by customer
0V (between CN2-1)
During low pressure operation
one | s Remotg low pressure (ON? :DC12V (betwee.n CNZ'I) Supplied by customer
operation signal During normal operation :
0V (between CN2-1)
6 Remote operation signal |During operation : Supplied by customer
GND DC12V (between CN2-4) PPHea by
. 15kW class is connected to a
Thermal relay for main .
motor thermal relay for main motor
7 | Electronic thermal for Normal : DC12V 22 3TkW class is connectgd
: to a thermal relay for main
cooling fan L d electronic th 1
(92-37KW class) motor and electronic therma
for cooling fan
8 | Air filter indicator Normal : OV
9 |Blank — —
10 |Blank — _
11 laND . Copnected to CN2-1, 12
inside controller
12 laND . Copnected to CN2-1, 11
inside controller
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3. Electrical System

No. Ttem Circuit voltage Remark
1 |Sensor GND . Connected to CN3-2, 3 inside
controller
9 | Sensor GND . Connected to CN3-1, 3 inside
controller
N3l 3 |Sensor GND . Connected to CN3-1, 2 inside
controller
4 |Blank — —
5 |Blank — —
Blank / Inverter for 22- 3.7kW class is connected
6 . — / DC0—4V to a inverter frequency
cooling fan . )
setting signal
7 |Blank — _
8 |Pressure sensor GND _ Interpal ground connection
(Service pressure sensor)
Blank / Pressure sensor 22 3TkW class . Internal
9 |aND — ground connection (Intake
negative pressure sensor)
10 fﬁ;;slsre Sensor power DC5V (between CN3-8) Service pressure sensor
Separator discharge air .y | Detect abnormality
‘:3 1 temperature sensor Less than DC5V (between CN3-1) Resistance : 538—582Q
g Discharge air Detect abnormality
9] -
Y 12 temperature sensor Less than DC5V (between CN3-1) Resistance : 538—582Q
o . B
= . Detect intake air
Intake air temperature
13 - temperature
Sensor 2,945—3,255Q at 40°C
14 | Blank — —
22-3TkW class is connected
15 Blar}k / Inverter for — / Less than DC5V to a inverter frequency
cooling fan . )
setting signal
16 |Blank — _
17 | Blank — —
22-3TkW class :
Blank / Pressure sensor — /DC0.1—4.5V (between Intake n?gatlve pressure
18 -0.1MPa : 0.1V
output CN3-9) .
Intake negative pressure
0.98MPa : 4.5V
Service pressure OMPa : 0.5V
19 | Pressure sensor output DC0.5—4.5V (between CN3-8) Service pressure 0.98MPa :
4.5V
20 Blank / Pressure sensor — /DC5V (between CN3-9) 22~37}{W class : Intake
power supply negative pressure sensor
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3. Electrical System

[Regulator control type / Inverter control type]

123 45678 123 45612345 678910
NANf 4 SAN S NNNAN s s
SAN [ 777 SN
0 Iliﬁiiiiiiiiiﬂ‘ O ' 1 @)
LRSS L] . i |
/ /7 VANAN 70NN /77T VANANN
91011 12131415186 789 101112 1112131415 1617181920
CN1 CN2 CN3
i
o
L.l
O O O
SC10034
No. Item Circuit voltage (V) Remark
1 |S1 (Power supply for controller) AC200-200-220
CN1| 2 |R2/R1 (Power supply for controller) AC200-200-220 22-37kW class is
connected to the R1 phase
3 |Remote abnormality indicator lamp AC100—220 Supplied by customer
4 |Remote operation indicator lamp AC100—220 Supplied by customer
5 | Electromagnet contactor of dryer AC200-200-220
[Regulator control typel 22-37kW class is
Ekmtmnnagnetconuumorofconqnesyn'4AC200.200.220 connected to a
motor / electromagnet contactor for electromagnet contactor
6 [insulation for insulation
[Inverter control typel
% Relay for start signal AC200-200-220
2 Cooling fan in the starter panel
w0 . .
& [Regulator control type] 22 37k:i;ﬁass1s
% Blank / Electromagnet contactor for A |AC200-200-220 connected to a
g | 7 . electromagnet contactor
connection .
& for A connection
=
[Inverte.r control typel . AC200-200-220
Revolution up signal to inverter
22-37TkW class is
8 |R2/R1 (Power supply for controller)  |AC200-200-220 connected to the R1 phase
9 lf(’)(;\;v)er supply T1 (for detection of phase AC200-200- 220
10 Remote indicator lamp power supply AC100—220 Supplied by customer
common
11 |Remote selection signal AC100—220 Supplied by customer
12 |Remote warning indicator lamp AC100—220 Supplied by customer
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No. Item Circuit voltage (V) Remark
[Regulator control type]
For assisting solenoid valve for purge |AC200-200-220
13 control
> [Inverter control typel
) For assisting solenoid valve for AC200-200-220
% capacity control
~ . . .
S |14 For.a§81st1ng solenoid valve for AC200-200- 220
3 draining condensate
5 15 | Blank — —
P 22-37TkW class is

16 Blank / .Electromagnet contactor for Y AC200-200- 220 connected to a

connection electromagnet contactor
for Y connection
No. Ttem Circuit voltage Remark
. Connected to CN2-6, 11,
1 JGND 12 inside controller
o | Drver abnormalit Normal : DC12V (between CN2-12) ‘iﬂ;";ﬁ)al + OFF (B
yer abnormatty Abnormal : OV (between CN2-12) : )
Time lag : 1 second
3 |Blank — —
During operation (ON) :
. DC12V (between CN2-12) .
4 |Remote start switch During stop condition (OFF) : Supplied by customer
0V (between CN2-12)
During low pressure operation (ON) :
Remote low pressure DC12V (between CN2-12) .

5 . . . L Supplied by customer

operation signal During normal operation :
0V (between CN2-12)
Remote operation signal |During operation : .

6 lanp DC12V (between CN2-4) | Supplied by customer
[Regulator control type]

Thermal relay for main Ab 1: OFF (B

motor Normal : DC12V (between CN2-12) norrga '

Electronic thermal for Abnormal : OV (between CN2-12) %‘(;Ir;ielca - 1 second
CN2| 7 |cooling fan (22-37kW g8

class)

Bloctronic thormay for | Normal: DCI2V (between CN2-12) | GPonoithe

. Abnormal : OV (between CN2-12) )

inverter inverter

s Normal : 0V (between CN2-12)

8 |Air filter indicator Abnormal : DC12V (between CN2-12)

9 |Blank — —
[Regulator control typel - -

Blank
On minimum frequency :

10 [Il}vgrter contrql typel DC12V (between CN2-12) 15'kW class '
Minimum rotation .. . Minimum frequency :
(frequency) match signal Out of minimum frequency : 25Hz

0V (between CN2-12)

11 lanD . Cor}nected to CN2-1, 12

inside controller

12 laND . Cor}nected to CN2-1, 11

inside controller
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3. Electrical System

No. Ttem Circuit voltage Remark
1 |Sensor GND . Connected to CN3-2, 3 inside
controller
9 | Sensor GND . Connected to CN3-1, 3 inside
controller
N3l 3 |Sensor GND . Connected to CN3-1, 2 inside
controller
4 |Blank — —
5 |Blank — —
18.5:22-37kW class is
6 BM$/hwmwﬁr — / DC0—4V connected to a inverter
cooling fan . .
frequency setting signal
7 |Blank — _
8 |Pressure sensor GND _ Interpal ground connection
(Service pressure sensor)
[Regulator control typel 18.5:22-37kW class - .
o Internal ground connection
Blank / Pressure sensor (Intak t
9 |GND ntake negative pressure
sensor)
[Inverter control typel _ _
Blank
10 flf;;sl;re Sensor power DC5V (between CN3-8) Service pressure sensor
Separator discharge air .y | Detect abnormality
1 temperature sensor Less than DC5V (between CN3-1) Resistance : 538—582Q
Discharge air .y | Detect abnormality
§ 12 temperature sensor Less than DC5V (between CN3-1) Resistance : 538—582Q
g . Detect intake air
) Intake air temperature
o | 13 - temperature
= SEnsor 2,945—3,255Q at 40°C
14 |Blank — —
18.5:22-37kW class is
15 Blal.lk / Inverter for — / Less than DC5V connected to a inverter
cooling fan . .
frequency setting signal
[Regulator control typel _ _
Blank
16
[Inverter control typel DC1_4V
Standard pressure output
17 | Blank — —
Intake negative pressure
[Regulator control type] DCO.1—4.5V (between CN3-9) jO.lMPa : 0.1V
18 Pressure sensor output Intake negative pressure
0.98MPa : 4.5V
[Inverter control typel - -~
Blank
Service pressure OMPa: 0.5V
19 | Pressure sensor output DC0.5—4.5V (between CN3-8) Service pressure
0.98MPa:4.5V
[Regulator control typel .
Pressure sensor power DC5V (between CN3-9) Intake negative pressure
sensor
20 |supply
[Inverter control typel _ _
Blank
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3. Electrical System

3.1.4 Checking indication of warning, abnormalities and also checking emergency

stop

Item

Trouble
code

How to check

Normal function

Discharge air

Remove the sensor from controller and load

Trouble code lamp

A-1  |resistance of 640%30Q(105°C) to controller | .
temperature H . . . flickers.
with variable resistor.
g . i During operation, short-circuit the cable Trouble code lamp
Air filter clogging A2 connected to the air filter indicator. flickers.
— i During operation, trip thermal relay by Trouble code lamp
Warning: Dryer x1 A3 hand. (Be careful about electric shock.) flickers.
0l Intake air t ¢ Remove the sensor from controller and load Trouble code 1
- nrake an temperatire A-4 |resistance of 2,050+ 15Q (52°C) to controller |, o~ ¢ c0q€amp
£ [(Too high) . . . flickers.
< with variable resistor.
= Discharee air Remove the sensor from controller and load Trouble code 1
& . A-5 |resistance of 590-+25Q(108°C) to controller |, o c c04€ amp
temperature HH %2 . . . flickers.
with variable resistor.
S tor disch . Remove the sensor from controller and load Trouble code 1
cparator discharge alr | A .q | yesistance of 640+ 30Q (105°C) to controller rouble code lamp
temperature H . . . flickers.
with variable resistor.
3000Hr maintenance Unable to check because output from the
. A-8 —
%3 controller software.
. . Remove the sensor from controller and load |Trouble code lamp
Discharge air . o . .
E-1 |resistance of 560+=22Q(110°C) to controller |flickers and unit
temperature E i . .
with variable resistor. stops.
When power is
supplied, trouble
After cutting power supply, change R phase |[code lamp
i?ﬁgififﬁase E-2 |for T phase. flickers, and unit
After cutting power supply, remove T phase. |will not start even
by pushing start
o button.
S 15-22kW class :
w0 . . .
> During operation, remove the terminal from
% Abnormality: Drver OLP (over load protector). (Be careful about |Trouble code lamp
op y- o %1 E-3 [electric shock.) flickers and unit
g : 18.5-37kW class : stops.
M During operation, trip thermal relay by
= hand. (Be careful about electric shock.)
= Main motor
<
g [2-Point control type / Regulator control type] Trouble code lamp
5 . . . flickers and unit
g During operation, trip thermal relay by stoDs
;’E hand. (Be careful about electric shock.) pS-
[Inverter control typel
Overload protection is conducted by —
electronic thermal and unable to check.
Overload E-4

Cooling fan motor

15kW class :

Not applied due to it is built in the main
motor.

18.5-22-37kW class :

Overload protection is conducted by
electronic thermal and unable to check.
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Item

Trouble
code

How to check

Normal function

Separator discharge air
temperature E

E-5

Remove the sensor from controller and load
resistance of 560+22Q (110°C) to controller
with variable resistor.

Trouble code lamp
flickers and unit
stops.

Discharge air
temperature sensor
disconnected

E-6

During operation, remove the sensor from
controller. (Be careful about electric shock.)

Trouble code lamp
flickers and unit
stops.

Separator discharge air
temperature sensor
disconnected

E-7

During operation, remove the sensor from
controller. (Be careful about electric shock.)

Trouble code lamp
flickers and unit
stops.

Emergency stop due to
excessive rise of
discharge air
temperature

Abnormality / Emergency stop

%4

E-8

Remove the sensor from controller and load
resistance of 430+20Q (120°C) to controller
with variable resistor.

Trouble code lamp
flickers and unit
stops.

@ Refer to 1.3 trouble codes table for time lag and detection time.

21 Dryer warning / abnormality: Warning and abnormality can be changed by setting at the

operating panel. (for details, refer to 3.4.1 & 3.4.2) (Factory default settings: “Abnormality”)

22 The discharge air temperature HH is displayed only with 2-Point control type.

3 3000Hr maintenance warning is equipped with 18.5-22-37kW class only.

24 Emergency stop due to excessive rise of discharge air temperature is equipped with 18.5-22-

37kW class only.
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3. Electrical System

Sensor and switches

5 1 2
A L
—
[ [ (&)
4
L
O -
Upper side drawing
8 10 11 12 13
I Il /
[ . b
LN i
6~ o P
7w
]
®M- | i
|T | EEE
. ] k ] \\
Front view 9 14  Side view
SAS37SD (Dryer built-in Type)

1. Thermal protector (TP) 9. Connection of power supply
2. Capacity control valve 10. Pressure sensor
3. High pressure switch (PRS1) (Defect intake negative pressure)
4. Fan control pressure switch (PRS2) 11. Thermal relay
5. Air filter indicator 12. Thermal relay for freezing dryer
6. Pressure sensor (Defect service pressure) 13. Thermal relay for dryer cooling fan
7. Discharge air temperature sensor 14. Intake air temperature sensor
8. Separator discharge air temperature sensor
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3.2 Electrical Parts
3.2.1 Specifications
(1) Starter and solenoid valve

3. Electrical System

15kW class (2-Point control type / Regulator control type)

Symbol Name Maker Model Remarks
Electromagnet | MITSUBISHI | M50 N65 Thermal set value:
42049 | Giteh Motor) | Electric AC200V, 64.0/61.0/56.5A
RC=54A (43—65A) R
590 Electromagnet MITSUBISHI | S-T10
contactor (Dryer) | Electric AC200V
SV1 Solenoid valve CKD FAB42-X0679 For capacity (purge) control
SV6 | Solenoid valve SMC VXK2110A-02-2GR1 For draining condensate
FX: For assisting solenoid
valve for capacity (purge)
trol
FX, DX MY?2 (Socket PYF-08) [ . .
EMG1 Relay Omron (Spring PYC-A1) DX: For assm.tl.ng solenoid
valve for draining condensate
EMG1: OLP auxiliary of the
dryer
F Fuse holder Sakazume FH-15B (AC250V, 10A)
Fuse Not specified | ¢ 6.4X30 (AC250V, 5A)

15kW class (Inverter control type)

Symbol Name Maker Model Remarks
Electromagnet MITSUBISHI |S-N10 .
52C contactor Electric AC200V For dryer refrigerator
SV1 |Solenoid valve CKD FAB42-X0679 For capacity control
SV6 | Solenoid valve SMC VXK2110A-02-2GR1 For draining condensate
SX: Start signal
LFX: For assisting fixed
rotation speed command
SX, LFX MY2 (Socket PYF-08) FX: For assistil}g solenoid
FX, DX |Relay Omron (Spring PYC-A1) valve for capacity control
EMG1 pring DX: For assisting solenoid
valve for draining condensate
EMG1: OLP auxiliary of the
dryer
Electronic thermal set value
(Inverter protection)
Rated current 75A
Overload current rating
TOSHIBA 1y 51-2185PM (200v 150% 1 minute
INV  [Inverter Schneider 0
Inverter class) 165% 2 seconds
(Motor protection)
Rated current 63.8A
Overload current rating
150% 5 minutes
FM | Cooling fan Omron R87F-A6A83H (AC230V |Cooling fan in the starter
7/16W) panel
F Fuse holder Sakazume FH-15B (AC250V, 10A)
Fuse Not specified | ¢ 6.4X30 (AC250V, 5A)
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18.5kW class (Regulator control type)

Symbol Name Maker Model Remarks
Electromagnet MITSUBISHI MSO-T80 Thermal set value:
42 (49) itch (Motor) Electri AC200V, 74.5/73.0/66.5A
swite otor. ectric RC=67A (54—80A) . . .
590 Electromagnet MITSUBISHI | S-T10
contactor (Dryer) |Electric AC200V
SV1 |Solenoid valve SMC VCW42-2G-02-X30 For capacity (purge) control
SV6 | Solenoid valve SMC VXK2110A-02-2GR1 For draining condensate
FX: For assisting solenoid
valve for capacity (purge)
control
IEI(\;Igi( Relay Omron My2 ggcrlfgg II)}{(FC(f;) DX: For assis.ti‘ng solenoid
valve for draining condensate
EMG1: OLP auxiliary of the
dryer
Electronic thermal set value
(Inverter protection)
Rated current 2.1A
Overload current rating
FAN |[Inverter for cooling Fuii Electri FRNO0.75C2S-2J 150% 1 minute
INV  |fan (200V class) WL BIeCIC I AC200V, 36, 0.75kW 200% 0.5 seconds
(Motor protection)
Rated current 1.9A
Overload current rating
150% 5 minutes
- Fuse holder Sakazume |FH-15B (AC250V, 10A)
Fuse Not specified | ¢ 6.4X30 (AC250V, 5A)
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22kW class
Symbol Name Maker Model Remarks
Electromagnet  |MITSUBISHI | S-N65 42: For A operation
42, 52 . 52: For insulation
contactor Electric AC200V 2a2b . o
(Surge damping value built in)
6 Electromagnet MITSUBISHI | S-N35 For Y operation
contactor Electric AC200V 2a2b (Surge damping value built in)
52C f;ﬁi;iﬁagnet Fuji Electric ig 200 _— For dryer
2E
49 '(I‘hel‘fmal relay II;/II{SESCE{:BISHI 11%‘1&1:1;122}%53—65 A) Thermal set value : 53/51/48A
Main motor)
SV1 |Solenoid valve SMC VX2332D-03-2GR1-X759 | For capacity (purge) control
SV4 |Solenoid valve  |SMC VX3325D-00-2GR1-X759 fgfyjtamng unload (R type
SV6 | Solenoid valve SMC VXK2110A-02-2GR1 For draining condensate
FX: For assisting solenoid valve
RU2S-C-A200 (AC200V, |for capacity (purge) control
FX, DX Rela IDEC 20) DX: For assisting solenoid
EMG1 Y (Socket SM2S-05D)  |valve for draining condensate
(Spring SFA-502P) EMG1: OLP auxiliary of the
dryer
Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 3.6A
fan (200V class) Overload current rating
SAS (SERNO.  [LOPHIBA  ymnes-2007pB 150% 1 minute
—097/—142) | 7 AC200V, 86, 0.75kW 200% 0.5 seconds
SMS (SER.NO. nverter (Motor protection)
—086/—086) Rated current 3.8A
Overload current rating
150% 5 minutes
Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 2.5A
fan (400V class) Overload current rating
FAN | SAS (SER.NO. Fuii Electri FRNO0.75C2S-44J 150% 1 minute
INV 051—/051—) |* W HEHIC I AC400V, 3¢, 0.75kW 200% 0.5 seconds
SMS (SER.NO. (Motor protection)
051—/051—) Rated current 1.9A

Overload current rating
150% 5 minutes

Inverter for cooling
fan (200V class)
SAS (SER.NO.
098—/143—)
SMS (SER.NO.
087—/087—)
¢ SMS one-point
lifting type
(SER.NO.
051—/051—)

Fuji Electric

FRNO0.75C25-2J
AC200V, 3¢, 0.75kW

Electronic thermal set value
(Inverter protection)
Rated current 2.1A
Overload current rating
150% 1 minute
200% 0.5 seconds
(Motor protection)
Rated current 1.9A
Overload current rating
150% 5 minutes
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3. Electrical System

Symbol Name Maker Model Remarks
SMS (One-point lifting type
FM |Cooling fan Omron R87F-A6A15HP AC230V |only)
Cooling fan in the starter panel
SMS (One-point lifting type
FM | Cooling fan Fuji Electric |VAS455AN-42 only)
Cooling fan
g Fuseholder Sakazume  |FHC-15 (AC250V, 15A)
Fuse Not specified | ¢ 6.4X30 (AC250V, 5A)
37KkW class
Symbol Name Maker Model Remarks
Electromagnet MITSUBISHI | S-N95 423 For A operation
42, 52 | contactor Electr: AC200V  2a2b 52! For insulation
(Main motor) ectrie 2 (Surge damping value built in)
] ?jﬁi;ﬁi(ﬁagmt MITSUBISHI |$-N65 For Y operation
! Electric AC200V 2a2b (Surge damping value built in)
(Main motor)
49 %‘}lalermal rela MITSUBISHI | TH-N120KP Overload, Phase loss
, y Electric RC=82A (65—100A) Thermal set value : 95/85/81A
(Main motor)
MSO-T12 For refrigerator
52C | Electromagnet MITSUBISHI (Surge damping unit UN-SA23)
. . AC200V 1a .
(49C) |switch (Dryer) Electric RC=11A (9—13A) Thermal set value :
~ 10.5/10.5/10.5A
MSO-T10 For fan condenser
(iggg) Ejﬁgi"gﬁgﬁ; %EEEZBISHI AC200V 1a (Surge damping unit UN-SA23)
Y RC=0.7A (0.55—0.85A) | Thermal set value : 0.7/0.7/0.7A
SV1 |Solenoid valve SMC VX2332D-03-2GR1-X759 | For capacity (purge) control
SV4 |Solenoid valve  |SMC VX3325D-00-2GR1-X759 fr‘ifyjtamng unload (R type
SV6 | Solenoid valve SMC VXK2110A-02-2GR1 For draining condensate
RU2S-C-A200 (AC200V, |FX: For assisting solenoid valve
2C) for capacity (purge) control
FX, DX | Relay IDEC (Socket SM2S-05D) | DX: For assisting solenoid
(Spring SFA-502P) valve for draining condensate
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Symbol Name Maker Model Remarks
Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 7.5A
fan (200V class) Overload current rating
SAS (SERNO.  [LOPHIBA  ymnes-2015pB 150% 1 minute
—102/—154) IC newder 1 AC200V, 3¢, 1.5kW 200% 0.5 seconds
SMS (SER.NO. nverter (Motor protection)
—082/—087) Rated current 6.8A
Overload current rating
150% 5 minutes
Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 11A
fan (200V class) Overload current rating
SAS (SER.NO. Fuii Electri FRN2.2C2S-2HH 150% 1 minute
103—/155—) | P HECHIC IAC200V, 3¢, 2.2kW 200% 0.5 seconds
SMS (SER.NO. (Motor protection)
083—/088—) Rated current 6.8A
Overload current rating
FAN 150% 5 minutes
INV Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 5.5A
fan (400V class) Overload current rating
SAS (SER.NO. Fuii Electri FRN2.2C2S-4J 150% 1 minute
051—/051—) | O HECIC IAC400V, 3¢, 2.2kW 200% 0.5 seconds
SMS (SER.NO. (Motor protection)
051—/051—) Rated current 3.4A
Overload current rating
150% 5 minutes
Electronic thermal set value
(Inverter protection)
Inverter for cooling Rated current 3.8A
fan (200V class) Overload current rating
Y¢SMS one-point Fuii Electr: FRNO.75C2S-2J 150% 1 minute
lifting type W BIECIC | A 0200V, 3 ¢, 0.75kW 200% 0.5 seconds
(SER.NO. (Motor protection)
051—/051—) Rated current 3.18A
Overload current rating
150% 5 minutes
SMS (One-point lifting type
FM |Cooling fan Omron R87F-A6A15HP AC230V |only)
Cooling fan in the starter panel
FM | Cooling fan MITSUBISHI | EWF-50FTA 511:/1[5) (One-point lifting type
Electric 200/220V 0.75kW Cooline f.
ooling fan
F Fuse holder Sakazume ];‘;IPS 15 (1P, AC250V,
Fuse Not specified | ¢ 6.4X30 (AC250V, 5A)
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3. Electrical System

3.2.2 Inverter for main motor
15KW class : TOSHIBA Schneider inverter corporation

Inverter model Part number
VFAS1-2185PM  $¢(200V class) 46879 66400

2400V class has also been setting.

[Outline drawing]

Charge lamp

Rated plate

& | L Cooling fan

® o : s* e | |
: =0 O-el N
Main circuit

240 terminal block M8 Short-circuit bar

Main circuit

terminal block
o Ventilation
direction { _

: s D E_" g PBRPCI- )

Qﬂ[ﬂf Cooling fan ke ™ =_3_s o
.

il
o .JLIJLL Grounding terminal M5

SC14044E
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al System

[Inverter input / output]

Controller

_—

3naca0u2/22 &
S0760/GHlz 7

Inverter
y . /"’_""\
R L QAL%E_K{ " "‘|
$ W Wil _,\\ ?
e e

Chg=¢

/—‘

FLc Compressor motor

CH2-1

CH3-1E

H B Efandard pressure

Ve 43 -t T 23 g Minimurn fraquanzy
Pressure sensor | RS vout 44 (H2-19 " setling signal
0~ 1MFa LHY 45 Ch3-B [ Feedback signal
05~ .59 8 {re A Gemmon
32, CHa-ll _ S-xr—]iu—r Zgrlm rofaton 32 ::;Eusril;:;tlatmn
& o2 1F_E1 loy puli-step speed 1 Ho—S0- {ON when matched)
[ ] g
LR [E
SC15156E
Input]
Pin No. Connection Function
R Terminal block R terminal
S Terminal block S terminal Inverter power supply
T Terminal block T terminal
Standard pressure input
i . DC voltage in accordance with the pressure
RR | Controller CN3-16 terminal configured with the operation panel (standard
pressure) is input
Vi1 Inverter RR terminal Terminal for minimum frequency setting signal
Feedback signal input
RX | Controller CN3-19 terminal DC voltage in accordance with the consumption
side air pressure is input
CCA | Controller CN3-8 terminal Grounding
. . Voltage is output from terminals U, V, and W
F Start signal relay (SX) No.5 terminal when “ON” between F-CC
1 Assisting fixed rotation speed command |Rotational speed increase instructing signal is
relay (LFX) No.5 terminal output when “ON” between S1-CC (fixed at 40Hz)
ST | Inverter CC terminal Connected to the ground circuit for unused
Start signal relay (SX) No.9 terminal
CC | Assisting fixed rotation speed command |Grounding
relay (LFX) No.9 terminal
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3. Electrical System

Output]
Pin No. Connection Function
In response to the consumption side air pressure
U Motor for compressor Ul, V2 terminal detected by the pressure sensor, an optimal
frequency is output
\Y Motor for compressor V1, W2 terminal
W Motor for compressor W1, U2 terminal
When the frequency of the inverter reaches the
minimum frequency (25Hz), the relay between
OUT1 | Controller CN2-10 terminal .OUTl_NO. (C(.]) will b‘? turned "ON by‘t}.le
internal circuit of the inverter and a minimum
rotation frequency match signal will be output to
the controller
NO |Controller CN2-12 terminal Grounding
CC | Controller CN2-12 terminal Grounding
When electronic thermal of inverter activates,
FLB | Controller CN2-7 terminal internal connection FLB-FLC is “OFF”, lamp for
emergency stop, overloaded is lighted up.
FLC |Controller CN2-1 terminal Grounding
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[Monitor display of inverter operation]

The operating status of the unit can be confirmed with the operation panel of the inverter. The

operation procedures are as listed below.

(D Operate the device. The operating frequency will be displayed in the operation panel of the

inverter.
@ Press the “MODE” key. The basic parameters (configured values) will be displayed.
@ Press the “MODE” key. The rotating direction of the motor will be displayed.
@ Press the “A” key. The display will change each time the key is pressed. (The displayed content is
as listed in the table below.)
(® When the “%¥"” key is pressed, the previous status will be displayed.
® In order to return the display to the original state, press the “MODE” key.

Monitor display

Status Operation Display content LED display Unit
(example)
1 Operate the device The operation frequency is displayed 0.0 Hz
“WoDE” . .
2 (I;I]i:s the key The basic parameter is displayed AUH —
3 Press the “MODE” key The rotating direction is displayed (F: Forward cr-f o
once run, r: Reverse run) '
4 Press the “/4" key once |The pressure set value is displayed 300 kPa
5 | Press the “/%” key once |The current operating pressure is displayed 300 kPa
6 |Press the “/\” key once | The motor current value is displayed L g7 A
7 | Press the “/%” key once |The inverter input voltage is displayed y24o \Y%
8 | Press the “/Y” key once | Torque FHH
i The regenerative braking resistance overload
“ég,\\!» B
9 |Pressthe key once factor (OLr data) ]
10 | Press the “/%” key once | The inverter overload factor (OL1 data) 5 @
11 | Press the “/%” key once | The motor overload factor (OL2 data) L0
12 | Press the “/Y” key once |The inverter input terminal information 1 RN
13 | Press the “/Y” key once |The inverter input terminal 2 a o
14 | Press the “/%” key once |The inverter input terminal 3 &
15 | Press the “/%” key once |The inverter output terminal 1 o i
16 | Press the “/\” key once | The inverter output terminal information 2 M
17 | Press the “/Y” key once |The version of the CPU 1 is displayed v 100
18 |Press the “/v key once | The version of the CPU 2 is displayed c 00
A Past trip 1 displayed (Displayed alt tely at
19 |Press the “/%” key once astinp - C1spraye (Displayed alternately a aJriet
0.5 seconds intervals)
20 | Press the “/A” key once Past trip 2 dlsplayed (Displayed alternately at oM e
0.5 seconds intervals)
91 |Press the “A” key once Past trip 3 displayed (Displayed alternately at 0o 363
0.5 seconds intervals)
99 | Press the “/A” key once Past trip 4 dlsplayed (Displayed alternately at nEr ey
0.5 seconds intervals)
23 | Press the “/%” key once |Part replacement alarm information oot
24 | Press the “/Y” key once |Cumulative operation time (X 100Hr) £ 015
“Wone” . ..
25 EEEES the key The operation frequency is displayed 500 Hz

@® Although the programmed details of the inverter will not change with normal operations, refrain

from operations other than those listed above.
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Inverter
[l
Fe
L
-] =1
g
& L
Tk= prmeany = ) |

Operation panel
SC15102 A100295-2

[Trip record]
@® Details on a past trip (of this 1 to 4) can be displayed, as shown in the table below, by pressing the

“ENT” key when the trip record is selected in the status monitor mode.

Status Operation Display content LED display Unit
(example)
Past trip 1—4 (Displayed alternately at - ,
1 - . ot e | -
0.5 seconds intervals)
“ENT” . . . .
2 Press the key Continuous trips is displayed a2 —
once
3 Press the “/A key once "I‘he‘ operation frequency when the trip occurred ETH Hy
1s displayed
4 |Press the “A” key once The r(?tatlng direction is displayed (F: Forward c--F -
run, r: Reverse run)
5 | Press the “/%” key once |The pressure set value is displayed 300 kPa
6 Press the “/\ key once | The current operating pressure is displayed 300 kPa
7 | Press the “/%” key once |The motor current value is displayed L 81 A
8 | Press the “/\” key once |The input voltage is displayed yi1880 A%
9 |Press the “/Y” key once |The input terminal information 1 EERR NN —
10 | Press the “/\” key once | The output terminal 1 o i —
11 | Press the “A” key once The cumgla‘qve operation time when the trip L oBsE Hr
occurred is displayed
“WODE” . .
12 fﬁi;s the key Press this key to return to past trip 1—4 Cie ! -

* The trip information will be cleared when the power is either turned off or reset.

3-27



[Error code display]

3. Electrical System

@ Error code and content of trips

Error code Content
ot Overcurrent during acceleration
ote Overcurrent during deceleration
o0C3 Overcurrent during fixed speed operation
R Overcurrent flowing in element during acceleration
gler Overcurrent flowing in element during deceleration
al3r Overcurrent flowing in element during fixed speed operation
orlt Load short-circuit start-up (output terminal check) trip
gl{R U-phase arm overcurrent
CLR? V-phase arm overcurrent
CLR3 W-phase arm overcurrent
gP i Overvoltage during acceleration
gre Overvoltage during deceleration
orP3 Overvoltage during fixed speed operation
gt Inverter overload trip
aLe Motor overload trip
HE Dynamic braking resistor overcurrent trip
oL r Dynamic braking resistor overcurrent trip (The required
30 seconds to reset)
OH Overheating trip
3 Emergency stop
EEP EEP ROM fault (writing error)

EEPCor EEPI

Initial read error

Err? RAM fault

Err3 ROM fault

Err 4 CPU fault trip

ErrS Communication time-out error
Errb Gate array fault

Ere Output current detector error
Err8 Optional unit fault trip

Err 9 Error missing option ROM

Ul Low current operation trip

ye i Undervoltage trip (Main circuit)
ot Overtorque trip

EF{ or EF? Ground fault trip

Etn Auto tuning error

EEYP Inverter type error (Special error)
nfrr No error (Trip display of past)
EPHE Output phase failure

EPHI Input phase failure
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@ Method of resetting causes of trip
Do not reset the inverter when tripped because of a failure or error before eliminating the cause.

Resetting the tripped inverter before eliminating the problem causes it to trip again.
For recovering inverter from trip status,

1. Press the STOP key and make sure that Llris displayed.
2. Pressing the STOP key again will reset the inverter if the cause of the trip has already been
eliminated.

% When any overload function [ § L ¢ : Inverter overloadl, [ § L & : Motor overloadl-[ L r:
Dynamic braking resistor overload] is active, the inverter cannot be reset by inputting a reset
signal from an external device or by operation panel operation before the virtual cooling time has
passed.

Standard virtual cooling time- - - In case of J L { : for about 30 seconds after trip
In case of § L 2 : for about 120 seconds after trip
In case of § L r : for about 20 seconds after trip
*If the inverter trips because of overheat [ & H 1, reset it after a considerably long time enough for

cooling it down completely, because overheat is detected based on its internal temperature.

@® For quickly recovering inverter from trip status, turn it off once and reset it. However,
this measure is taken frequently, it may cause damage to the motor and other
component units.

| A\ CAUTION
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3.2.3 Inverter for cooling fan (22+-37kW class)
Model Inverter model SER. NO. Model Inverter model SER. NO.
Fuji Electric TOSHIBA
SASG19RD-5E/6E | FRN0.75C2S-2J | 051—/051— VFNC3-2015PB | —102/—154
(200V class) (200V class)
TOSHIBA SASSTSD.RD-5E/6E | e Flectric
VFNC3-2007PB | —097/—142 FRN2.2C2S-2HH | 103—/155—
(200V class) (200V class)
SAS228D.RD-5E/6E | ectric TOSHIBA
FRNO0.75C2S-2J | 098—/143— VFNC3-2015PB | —082/—087
(200V class) SMS37ESD,ERD (200V class)
TOSHIBA -5E/6E Fuji Electric
VFNC3-2007PB | —086/—086 FRN2.2C2S-2HH | 083—/088—
SMS22ESD,ERD (200V class) (200V class)
-5E/6E Fuji Electric Fuji Electric
FRNO0.75C2S-2J | 087—/087— |SMS37RD-5E/6E FRNO0.75C2S-2J | 051—/051—
(200V class) (200V class)
Fuji Electric
SMS22RD-5E/6E | FRN0.75C2S-2J | 051—/051—
(200V class)

2400V class has also been setting.

[Outline drawing]

[Inverter input / output]
Charge lamp

€I

SC12037E

LEES]

Inverter for fan

151 T

|
H —
U}' Ui - / - -
v wi | f M

/ | Cooling
B A TS - \155_*“/ fan

" Frequency setting signal
Wb

[C: fram controller
t :F:
- KI¥ibag

TOSHIBA 37kW (200V class)

(1) List of functions

WFN3-7005PF - E

SC13065E

Ilz]lon 111\112'6 Connection Function

R R1 |Terminal block R terminal AC200V input

S S1 | Terminal block S terminal AC200V input

T T1 |Terminal block T terminal AC200V input

. When “ON” between F-CC, a starting signal will be
F 62 Egﬁ;iﬂ)ﬁ ﬁa,f;ii?;tacmr for input to the inverter for cooling fan and a voltage will
be output to the motor from terminals U, V, and W.

CC 63 |Common Grounding

U U4 |Cooling fan Output to the cooling fan

A% V4 |[Cooling fan Output to the cooling fan

W W4 | Cooling fan Output to the cooling fan
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3. Electrical System

Pin Line . .

No. No. Connection Function
When the electrical thermal of the inverter is

FLB 25 [ Controller CN2-7 terminal activated, to light up the overload lamp of the
operation panel and an emergency stop.

FLC 28 | Common

E - Grounding

el 57 | Controller CN3-16 terminal Output to the cooling fgn f(.)r inverter from the
controller of frequency setting signal.

CC 45 [Common Grounding

[The oil temperature control of the cooling fan for inverter] 18.5-22-37kW class
The cooling fan motor will operate with an appropriate oil temperature by controlling the rotational

speed with an inverter.

% Operate the machine by detecting intake air temperature, discharge air temperature and optimize

revolution speed of cooling fan by an inverter.

3.2.4 Sensor / switch

Cooling fan
(Sirocco fan)

Cooling fan motor

SC13066

pressure

Name Symbol Trouble code Maker Remarks
Air filter o . WAKO FILTER |6.22kPa
indicator ACR | Air filter clogging TECHNOLOGY |DC5-30V A contact
TLE1 |Discharge air Shibaura 560+22(Q) at 110°C
temperature Electronics
Thermo sensor | TLEg |>cparator discharge air | Shibaura 560+22(Q) at 110°C
temperature Electronics
TLE3 |Intake air temperature Shlbaura} 3,100+ 155(Q) at 40°C
Electronics
PRS1 |Detect service pressure |SAGINOMIYA |[DC0.5—4.5V (0—0.98MPa)
P . .
FOSSUXE SENSOr | ppgg |Detect intake negative | g\ qrNOMIYA | DCO.1—4.5V (-0.1—0.98MPa)
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3.2.5 Electromagnet switch

MSO-T10
M3.5
Ms3.5
MSO-T12
M3.5
Ms3.5
MSO-N65

M6
M4

Y

el [ ]

oo

Auxiliary
contact Structure of contacts
AZA1 11 B2 513 13
d
1a
2T1 472 T3 95 95
AZa1 LT L2 53 20
d d
1b
2AT1 AT2 6/T3 9 96
Auxiliary
uxLuary Structure of contacts
contact
AZAT 13 11 L2 5A3 21
d d
1a1b
271 a2z 613 98 96
AZA1 13 101 B2 53_323
2a
271 a2z 613 98 96

Structure of contacts

A1 A213 g9 VLT 312 5A3 43 3

AR

14 22 44 32

97 95

17

21 HTZ 813 98 95
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MSO-T80

3. Electrical System

|l
&

l|_|||I|IQi =

Auxiliary
contact

Structure of contacts

2azb

A1AZ 13 21

L1 3fL2 53 43 31

BT

14 22

44 32

97 95

17

2fT1 472 6/T3 98 96

333

SC17069
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3.2.6 Electromagnet contactor

FC-0
Auxiliary| Structure
% contact of contacts
1Ll 912 513 13 Al
2711 472 6713 14 A2 % JI f j l|3 Al
@ 1a e - -\ {‘F
\ 2 \4 \6 1 a2
M3.5
SC13068E
S-T10
M3.5
Auxiliary| Structure
contact of contacts
g ‘UdLl 3d'dL2‘ 5?dL3 li3
1a S U VR
YY)
2T 4T2 6T3 14
SC5103E
S-N10
M3.5
Structure of contacts
A2 A1 1401 812 saz 13
UTH 4y B/12 14
SC13069E
S-N35
Structure of contacts
AZ A1 127 11 2 Al 43 N
RRRN
14 22 2mM T3 44 32
4m2
SC13090E
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S-N65
M6

Structure of contacts

(a1 (231 141]
1321 LI3AZ 53 433

Al A2

ﬁ\#mx#

14 ZE M 472 6T 44 32
(2430421

urll &

i

ki
wr

14T
AT
{uu e

SC13070E

S-N95 M6

Ly L LA

Structure of contacts

[23]141)
13 21 lfllS;L?B;‘L* 43131

x#xm#

‘I|Eﬂ 5 14 20 2TV 472 6/T3 44 32
24)142)

SC13071E

3.2.7 Thermal relay

TH-N60KP M6
TH-N120KP M8

TH-N60KP, N120KP

Auxiliary| Structure
contact of contacts

1711 3712 5/13 gl? 95
s | CE R

2/T1 4/T2 6/13 98 96

s . ( Xy

SC15104E

3-35
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3.2.8 Cooling fan in the starter panel

15kW class (Inverter control type)

._-_\
,16_1

(]

Label side

{front)

-_j‘ @
.'M | Omron
Model R87F-A6A83H
j;ﬁ -1 Frequency (Hz) 50 | 60
S I Rated voltage (V) | AC230V
' ' Rated input (W) 7 | 6
N @ »;23 @

v

AN NS
Direction Direction of rotation
of wind
SC14053E
22-37kW class (SMS one-point lifting type)
Omron
H Model RS7F-A6A15HP
! = 2 Frequency (Hz) 50 | 60
@ Rated voltage (V) AC230V
:ﬁ:l % Rated input (W) 16 | 15
| | é]
J 4 o+
Y 7,
i
N N
Direction Direction of rotation
of wind
SC13073E
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3.2.9 Solenoid valve
(1) For capacity (purge) control : (SV1)
Part number : 46811 12200 (15kW class)

outr
IN
T —- 1 - Closed while electricity is supplied
Diameter of orifice (¢ 3mm) S_M039
Part number : 46811 19100 (18.5kW class)
]
\ =

L T~

L[]

ouT
%L 7 ¢ | | M
L
ouT IN IN
(Re 1/4) (Re 1/4) - Closed while electricity is supplied

\ Diameter of orifice (¢ 2mm)

Part number : 46811 29300 (22-37kW class)

SC11002

T r_ﬁ,.fﬂ'i""_

Full-wave rectifier
1 2

IN = ouT (IN) (ouD
(Re 3/8) 1 (Re 3/8)

- Closed while electricity is supplied

Diameter of orifice (¢ 4.5mm)

SC13074
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(2) For stating unload : (SV4)
Part number : 46811 29700 (22-37kW class Regulator control type only)

P —
—_ " —_— . L. '
| \\ L. |
| |
i Full-wave rectifier |
Port 2 : Port 1
NC.z 0UT , N.C:IN
NO.: 0UT N.O.: EXH
- 1(N.C) I 2 (com) W, L
3 (N.O.)
Port 3
M5 16 - Three-way solenoid valve NC : EXH
NO.:IN
Diameter of orifice (¢ 2.2mm) SC13075E
(3) For draining condensate in dryer : (SV6) (Strainer built-in)
Part number : 46811 30800
e
[ | | J Strainer Mesh 100
; : ] specification |Material SUS
IN~ |- B> ZN[TH~=~ OUT Nut tightening torque 9397
(Re 1/4) N (Re 1/4) (N m)
O Mo
~
\'\i / Nut (Opposite side 27mm)
P (ouT)
KN -Opened while
| electricity is supplied
Diameter of orifice (¢ 2mm) (IN) SC15037

3.2.10 Air filter indicator
Part number : 32148 03100

R 1/8

3-38

*Operating pressure : 6.22kPa
-A contact
- Operating voltage : DC5—30V
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3.2.11 Thermo sensor

3. Electrical System

(1) Discharge air temperature sensor and separator discharge air temperature sensor

Part number : 44364

08200

% For the relation between temperature and resistance, refer to 2.4.8.

(2) Intake air temperature sensor

Part number : 44364

Thermistor

06800

S ===
=l
b, —n—

AT

&

===

2 For the relation between temperature and resistance, refer to 2.4.9.

3.2.12 Pressure sensor

Part number : 44328 20600(15-18.5-22-37kW class)
Part number : 44328 20600(18.5kW class)

@ ) Power
Grounding

Tisupply

PCO08035E

Trouble diagnosis of pressure sensor itself

Check and confirm that output voltage between
@—® is DCO0.5+ 0.1V when DC5V is applied between D—@
terminals at an atmospheric pressure.

Pressure and output voltage (for reference only)

SC14066

SC10002

Part number 44328 20600 44328 20700
Specification 1.0MPa 2.0MPa
Body color Brown Black Output
voltage
@vcee Power supply DC5V
Input pressure
OMPa ( Okgf/cm?) | OMPa ( Okgf/cm?) | DCO0.5V
@vouT |0.1MPa ( 1kgf/cm?) |0.2MPa ( 2kgf/cm?) |DCO0.9V
0.6MPa ( 6kgf/cm?) |1.2MPa (12kgf/cm?) | DC2.9V
0.69MPa( 7kgf/cm?) |1.4MPa( 14kgf/cm?) | DC3.3V
0.98MPa(10kgf/cm?) | 2.0MPa(20kgf/cm?) |DC4.5V
@®GND Grounding
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3.2.13 Relay

(1) EMG1 Relay
FX / DX Relay

SX / LFX Relay

: OLP [Over load protector] auxiliary of the dryer (15-18.5kW class)
: For assisting solenoid valve for capacity (purge) control / For assisting

solenoid valve for draining condensate (15-18.5kW class)
Start signal to the inverter / For assisting fixed rotation speed command to the
inverter (15kW class Inverter control type)

Part number : 46177 06000

(2) EMG1 Relay
FX /DX Relay :

= =
|| '“—' I 13y Sh—f 15§ Model Omron MY2
Rated voltage AC200-220V
— ! ' Coil resistance | 12.95kQ
4 4 44
% 2 51
14 12
-1 ,ﬁ;ﬁ_ 140 12 e 4
— — - R —
SC13076

OLP [Over load protector] auxiliary of the dryer (22kW class)
For assisting solenoid valve for capacity (purge) control / For assisting
solenoid valve for draining condensate (22-37kW class)

Part number : 46177 08000

Model IDEC RU2S-C-A200
Rated voltage AC200-220V
Coil resistance 14.08kQ

[E]

——

=
Tl
e0gor  PBlhpg
‘—L['JO) -
EEEEQ 7

SC12073
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3.3 Electrical Wiring Diagram
3.3.1 15kW class (2-Point control type)

[200/220V type]

]
3
I

Dryar Eaunlt-in Lype anly

It refers to the connector Mo. and pin Me. of the controller. /]

Cwer curent
{OFF at abnormal)

Air filter warning
(M at abnormal)

Dryerwarmng
+OFF at abnormal;

Sirm

1
: Operating power supply

) I 52 i_chz-z P M1 -
|.;_._“u|._._ 81 _'l TH23-1 Refngerator |
WAty B3 o CM2d-L _L

a7 |oonees .
chid Fan candenser |

5]
o
I

Controller

2
2
[ELT T
AR P
B

Dryer side

33
EMS1 "
& nSncnzs q %

C‘l23—5_D|

- R |

In case IFar diye s el equpped
SRIRA AR Th G R ah-araalad

2
TRIN
|Rernole conlrol signal 1
Start at ON DXR k3
| Stop at QFF R
{Low pressure A2 3
|operalinn signal
+ Low pressure at QN
This piert i proparsd 1 L
. TOME .
Discharge l o d £l
ar temperature T_\.;) T
Separator discharge 1 ;i-\ 1 48
air temperature 1= W T
Intake TLE3 .
airtemperature AN =
Fressure sensor K 43
(Setvice pressure) | PRS vet a4
G rdz T S 15

P
-7 suoﬁm?y [ h

CH2-B

CNe-3

[CHON R

[N2-2

CH-h

GN3-12

N3-11

CN3 13

N2 23

GN3-10
(N3-19
CNG-B

3T AT A
S0 RNz
i)

[380/400/440V type]

A

{-ompressar motar

1
M2z
e B3 ch2i . -
¥ 5 ok :
i I a2 Ch717 = B i
T, 81, . fh2i Refrigerater |
L e Y CNZ-L o e i
52, CNmE L M2
Chzd Fan condenser |
Dryerbuitintypeonty
— Al )
:F: Cperating power supply
Tril akis: TEL

SC15111E
2 31T
Fll
W54
Thoe k2
5
gl T.
ZH1-5)
B0 cp-
- ihifl 1 muE ) Electromagnel contactor
,_Rv} CHl-4] & ot Faor assisting solenod valve
=TI for draining concersate
L T Solenpid vatve
— .c].?' 4 @ + for draining condensats
[V N h] | {Dryer buili-in type anly)
’_sz -3l 1o gl For assigting solenoid valve
5] far capacity control
| Ffleohs] 1 5 Electromagnet cantactor
ae=liery for dryer
FE [—
E] o Sclenaid valve
TF [ \S‘_\_'lj for capacity control
<2 51
TRLO |____ — o
R¥F 3 PL '
WL 12 L. ® 4 ] Operatien |
- I I
RYd [M]-3 1z | PL i 1 Abnormality indicator i
: ®"“ ! ! {OM at abnormal) |
RY& CH-12 17 I PL *l wWarning indicator i
e R Qg e ! [ON at waarming} |
Rid i 16 | ®_E_L_ ! | Remate control selected signal)
y ! {ON at remote contral)
chinf 14 | _1 Power supply |
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3.3.2 15kW class (Regulator control type)

[200/220V type]

T

CHz3

]

ST 6380000020

[380/400/440V type]

it

Campressor molor

FEIE YT
Pl 1

. '_—‘?ZC B3 T CHid-d
|[ . 53] thz 2
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It refers bo the connector Mo and pin Mo of the controller. /]
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3. Electrical System

3.3.3 15kW class (Inverter control type)

[200/220V type]
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SC15112E

N refers to the connector Na. and pin No. of the controller. Rl T
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\ CNe3 | RY3 (-l i Far assisting solenoid valye
. BRI 21 H HE 54 FT 33 B - flay iy for draining condensate
e e NG : CHe3-& the-2 D13 ¢ ; Solenoid valve
{OFF at abnormal) L H TEETTIm IV SVS/H—' for draining condensate
CHE3-51 | RY2 Chl-13l 10 ""_J]_l_f:,._'f_”A For assisting solencid valve
Lo - (203 for capacty control
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CHI-101 14 'r _1 Power supply |
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3. Electrical System

3.3.4 18.5kW class (Regulator control type)

[200/220V type]
AC200/200/220V
50/60/60Hz2
Power supply of main circuit
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Frequeney seting signal
from controller 45

R1
=E — ﬁ‘i Operating power supply
215171 mJ; Dryer built-in type anly
It refers to the connector Mo. and pin Mo. of the controller.
‘l Contraller Rt FLE
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Over curent 21 22|enz-7 o2 Y
{OFF at abnormal) [EFO5] 65 o9 Power| .\ g
Air filter warning ACR 264z SUPPIY sl
{ON at abnormal)
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{OFF at abnormal) [CHEH _——
e cton] iy | Flectromagnet contactor
| P14 8 For assisting solencid valve
Cylinder discharge . [14% for condensate drainage
M —— - .
air temperature %_k_x _____ Jl A ci-12 e ey Foﬁr:j,;':t ggmsl.?,lf noid valve
Separator discharge e ] & Rl
air temperature T 12T Ch3-11 LN 12 T Efgﬂr:en:agnet zontactor
Ambient temperature %_{ Ay } A 3313 Rrac1 TFX 0] Salenoid valve for purge control
_____ 32| CH3-1,
tlnsidé‘-‘-‘:’gnnectmn:l DX 18 @ Solenoid valve
(] far condensate drainags
Pressure sensor | cop iz _T1B10,
(Service pressure)| s ; Fis g{a}&g +——+= =1 Power supply for NMAS
P e 43 . .
ressure sensor . e N L
{Intake negative | M, [ a6l |-l
pressure) o 45lcuie | 810
e RY7 chi4| i3 r-t)T [l __.L @P_I._T____: Operation
|_R.._.._|--I—--— T TE] L) ®E_L_i I Abnormality indication lamp
emote control signal I TB10 T ! I {ON at abnormal)
h g%gg :;( ggFr“Ex.R L T(l} 34 onz-q RYB on1-1zl 17 !BJT _____®fj-_" IE::\.;?\]ming indicat}ionlamp
? | L [ 1 at warning !
Fenl'nole contral s.sge:twtal L___AOT l_ L T(z} M enzs RYSenL-11 16 (6)]', Lol _@f}_J | %ﬂnote cor;?iml senlt?_g})signal
| for low-pressure setting | | IR e I at remols co
: Startat ON bee——__ o] 1 €3} 36 |enns CHE1n| ja (70 [ O I H
| Stop at OFF ] - ! . v Power supply
This pairts is prepared by cusiomer, i 25 5] This partz s prepared by customer.
! 44y l43) | Ciperating signal for NMAG
-~ —ENzG--— —
| ,
. ERTR--— { To be supplied by customer )
|--—|®I--—
sl 57 (a)
Fan inverter
Ch36 | 45 (8l frequency setting signal
-z g--—
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3. Electrical System

3.3.5 22kW class (Excluding one-point lifting type)
[200/220V type] (SER.NO. SAS:e+ 097/ 142, SMS :+ 086/c 086)

RCI00-200.°120Y
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It refizrs ta the conhector No. and pin Mo. of the controller. ——1_ Gontreller
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|
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1 [ 0
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frequency selting SRRl | o i il
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SOFF at abnorrnall _m 4] 1 43 E‘ Eleclramagnat contacioe
[E¥] 1411 for insulatian
Dryer waring et | M9onmg) 3 ) I I o T Eleclramagnet cantactor
(OFF al abacinal) | [ ] 1 FH T BN BN R R for Y cannedion
' S5l fivh | § 18l 6 § Electromagnel contacior
L 2! - - [~ T R AT for & connecion
PR Y -
£ar filtgr warning MR 24 .
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28 | cwa-1,01,12 [l . o (R type oniyt
T | M one | b 1 16] m For assisting salenaid valve
Discharge air temperature { 3 L1l FTERY) T {13) " 4 for capacily (purge) cantrol
4] ¢ Salenoid vake
Separator discharge air L] P iV o5 for capacily {purge] cantrol
temperature L3
Intake air temperature 101 h31 A gps| 11 JREE £ Eleclramagnet contactor
I (R E==TAT| for dryer {ior rairlgeraion
Erl F TR TR . . )
| Miowa) & 11400 & For assisting solenoid valve
Pressure 5ensor T 3 | 1o 1 13t (14) for dralning condensals
{Servica pressure) | COMP ot Fr I H
O-1MPa | PRST o 35 1 onzs | Salenoid valve
0545 H far draining condensate
1
Pressure sensor EEl T |
(Intake negative | comp ' 4] g i !
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0.1 -4.5¢
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i EX-R H N .
! Remote cor;‘;lnsglnoalw I S !_! %1 L rnna RI7 gl 13 Lot Oparation l
Stopal CFF L aDT | Y o T | s RY6 13| 15 H Abnormality indicator |
i Remote corniel signal  * Eann I | ™ (O at abnormaly :
for low-pressure sefling | _ _ _ _ J_ Lol N 3 | e FYR o111 17 Ll Warming indicater |
| Start 21 ON | M {0 2l warning)
i SwpsoOFF | | RS chit11| 16 1ol Remate conlrol selected signal |
Thix= part i= prepared by cuzmaner. i onte| 14 i i {00 at remole control} |
i ] Pawer supply |
- - Lm——— o —
—CE- Thix part i= prepared by cuzmaner.
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3. Electrical System

(SER.NO. SAS : 098¢ /143« ,SMS : 087+ /087e )

BCIOS o0 RO
50 60 GUHr

Power supply of main circuil
RET
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IEIOLP[E: 3 j —@ Refrigeralor
sl
T
1 . ﬁ‘ wli a
1 19
GLF ausiliary " m@ Fan condensar
L Dryer
. .
'
'
1 Rl ~
1 51 Operaling power supply
Invieiden fon fan TRID v T
rOINY
5 L Caaling Fan
T n
2 [+
e | b
AN 208,
«;-1 2
20 Fraguengy salling signal
i, From comtroller
E
RISITI TR 7052521 AT
It refers to the connector Mo and pinko of the controfler THE
Controller 1 9N
F
o 134)
Thermal relay {49} is switched to auilo resel 2 ¥ (3
Zharer panel POwer | oy 51 (FX
________—m—l SUpPlY | il (]
| FAN ! I —
Owveroad | uld 5 37 i il ons
{OFF at abnormal) | [T T TR T =) _nm TR 13 o Eleciromagnet contactor
i [CHLen ] for insulation
i Ffoems| 3 g [ )
Duyerr warnin 3 - | RPN AH e Ekchomagnat contacton
,-O,’f; at abno,?na“. 1 2 [ETIEEE I Eh'ﬁ: for ¥ connectian
1 ‘—E—
| . _R'ﬂ w3 5 g .ﬁ i e Elecliomagnet conlactor
" o AL tor A cannechn
Air filter waming i3 ohzs _
i ; i b Siolenow valve
TN at abnormal} S“ T for staing unload
Bl zan 1) [Fimmmme] | (R type anly)
Hﬁ_ﬂcm-u 10 (6 Il Far solanoid valve
BLE i
Duscharge aif tamperalure 7 32 3= for capacity {purge) contral
S 7 i) Golenowd valve
Separator discharge air 48 NI [ Ion capacily {purge) contil
temperature i3
) It enzs Fil ]
Inlake air r | Al gns| 1) (171 T} Ekechrormagnel conlactar
TR ==TRT] Jor dryer (for refrigeratar}
kil [(TRFAY
Pragsure sensor m 2 lewzn | FiZque| 8 o) (5] Far solennid valve
[Service pressure) | COMP Yt 4 | in3n 13 L] for draining condensate
G- 1mpa | PRST 4 % Jongs
0.5-4.5¢ )
Pressure sensor | y Solenaid valve
(Intake negative | comp ¥ ra gﬁ"s for diaming condensate
pressure} | pRs2 45 | inig - -
-0.1 - 1MPa | EAD i )
01-45v : T n!;,Tslu :
! I —q:»—!—! ! Tape healer (15w
i =Dy
H i Tape heater (150
Ilﬁ[ﬂ Gl distned specification only
$1
o i
E" ! Lol signal EX-R i T | ki7
| Riermote contal signal - 19 -
i Start at ON_ 17~ =" ‘I - !_! ! 3104 CHL-4 Operation |
Stop Al OFF1 40T 0 ) 4 ; 7 RYE EN1-3 Ab Ity indicat ;
: Rernate contal signal %~ — = 1— =t 521 A ({31 {O:D;E]an)élmmalfj or |
|fnr Inw-presssure segﬂg: _____ o Lol 3 K TS LCIVER Waming indicator :
| s:g: :I[ on [ {3 at waming} |
e e — s —— - — - ! R gn11 Femaote control selecled sipnal |
This gt i perepired by costomger L B i {OM &t re e canlral) |
Power su_gply B :
—-EGi—-' Thes pravr = preqreed e enstamer
—- O
(N3-S 3 52} .
Fan inverter
s {5 (8], fiequency selling signal
. _t
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3. Electrical System

[380/400/440V type]

AC2EN.A00 400, 400
50750750600
Power supply of maln clrood

[ |ea

RO50TO

FRM1 36025 a)

Frequency seiling signal
fram controller

(SER.NO. SAS : 051+ /051 , SMS : 051 /051 )

It refers 1o the connector Mao. and pin Mo. of the contraller. 1 convaler

Thermal relay (48} is swilched 1o aulo reset
Starler panel

Pt s —E3-
' '
'
|
'
Qwerload i 2
I0FF & abneimall |
'
|
Diryer warhing — } i
HOFF at abenrmal) |
H
L.. 4t
Air filker warning Fi-}
1600 &1 abnnmal|
be}

Dnschanga ar femperalurg

Separator discharge air

Rernigiear g bure

Infake: ain temperaluns

Pressure sensar
[Service p }

0= 1MP3
D&—45y
Pressure sensor
{Intake negative
THESELE)
-D1-1MPa
0.1 -4.5¢

:

-
@
=)

! Remate conlol signal EXR

Star al QN 1T T S T T
ADT

Stop al OFF 1

e

37

~ e

: Remote conlol signal  *—
for low-pressure sethng !

-

b

Start at QM
St al OFF

=41

L4 o6 -

v T cusmer,

%
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RALOTE
e
ol 51C .
[ 3 e %_Tf -@ Refrigerator
Compressor Lrier
SKle
. - a
OIMArESSor TIL_ITe
OLP auxilary . @G}D Fan candenser
a1 Diryer
=2 Qperating power supply
11
R
1 0o
F
A
N s |31
Fower | o, 4 '_:If = 121
supply [ay i (3]
—t
me?
’_R'fﬂ | 1 112 7 Electromagnet contaclor
12 == IR1| i ingulation
Lk TEN Lig) il L | Electramadnet conlacto
hi- P 7 BT]"'uz'u T LE T for ¥ cannecllon
RiA gpe| S 3] LI Electramagnet contaclor
B T for & connachan
W6 TG Saleneld valve
—@—Q—H%r-mr for starling unload
R RIAP: . 1R type only)
Y3 w1z | 10 4 1B] =1 For id valve
N312 I T [EALE T Fror cxa ity {urged cantrol
2 1) Solenoid valve
SR T N 6] ) for capacity {purge} control
H313 ’_rm | 11 Li11 id] Elaciramacqnet conlaca
[L¥] 141} foor clrye (For redriggeratnn
CH31.23 )
LELTATR ] [§I'H — For sabendild valwe
310 R fon cheaining Fondensate
CHF19
L] Solendil valve
for draining condensate
320
CH312 ) = 'I
M3
55'1 18|
| | Yape heater (15w
[ i
! Tape healer (15W)
Cold distncl specificalion only ]
51
(W14 "fiﬂ" 1 -®PL ¥ Operation —|
s W6 oy1-z| 15 Abnormahly mdicatad i
0N al abnormal) |
M6 Y ghag) 17 PL Warning indicator !
tON al warmng) |
i onan| 16 PL Remcte conbrcl selected signall
et RV v 2) B N I LOM al remate control} |
I P Sumy :
s praart i porepare ] st omeee
] Faninverter
N3 45 -3 Irequency selling signal
- -———
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[200/220V type]

ACID0 100
5060 4

3. Electrical System

oW
[LH

Power supply of main circuit

3.3.6 22kW class (One-point lifting type)
(SER.NO. SMS : 051-

/051¢ )

[ Jea i
T 52¢ —
ELCE HE a
| @ :'_"ﬂ #;;,_.gl.ii @ Refrigerator
l_ ﬂ L [iF] With circwil breaken lypeonly
1 o - Rl ez |
Diryer !
ar - ﬁm” us!l_:] o
OLP sty o @(@ Fan condenser
I
1
1
i A _
1 51 Operating power supply
1 m
Inverer for fan - 1
T b ow!
LHE v Lo0hng fan
LT # -
52
oW | L-—----—-
B om 4,
EL A
F1 Frequency setting signal
P 1 48 from controller
E
RISTT FRNG.7SCIS2) " €
It refars to tha connector Mo. and pin No. of the controllar, — Cantroller R
1 T
F
Nl
Thermal relay {48) is switched 1o auto reset Paweei [NH 51 22]
Starler panel supply il il
Fmm—--—- - —E—)
f FAN _Sl Coolng fan
Owerload | Iy il 11 il o — el T L= in he starter panel
[OFF at abnurmal:-I L] T @5 En -
[ JE B} 13 = Elac eamackar
o ; i ME W n B AT LT for insulation
ryer warning -' Nz Kt . 4
CEF ot ab I BT 1 | BPois] 3 -] 4 Elacir camaclar
[ a norma]l 15l TEER .;u;.ml'ﬁ} 106Y COnnectrn
| oy P K| I—E—
| ; Dryar | R qur| 5 N:1] S8 Electr contaclor
T 5 IR L for & connection
Air filler warning KR ol
- L 75 6 Solenoid vake
1M &t abnomal) SR for staning unicad
FALGRRIRPY T
T _RTI:m-u i N3] I} Fiyr assisting solenaid valwe
LELS
Discharge air temp O ryrmitl] L1l V3PS 13} " (4] for purge control
g1z} Solenoid valve
Separalar discharge air (1} m 12} 48 HL1 r@ [£] 181 for purge control
terperature A2l 31
Intake air temperature @ iy 201313 | R aus| 11 At [} Elec
wa =i for diyer {ior refngeramn
2 |23 | Ri3ouaa] 4 RN 5 Five agsisting solenaid valve
RENArT for draining condensate
Fressure Sensar LE PR -z
[Service pressure} comp ¥ Wul #lan 0 4g ’E 11 Solenaid valve
0—1mPa | PRST .0 %l hie R ¥ for dralmng condensale
n5-45y | bos ci_ﬂ_a|
Pressure sensar 2 | o - =1
intake negalive | come ::m % | iz e ! TBIn | - [
piessure) | PRSZ 1o £l el L TR0 IBi[ITS, ;
0.1 - 1MPa | 11 ! Tane 15
@1 -4.5v ' HEE _ hel B 2pe heater (15W)
| - |
1 i Tape heater (15W)
(TP, | Sol diwct 5 A
-
—-Em—-
T 1] H
EEITDDtE coniol signal EX-R [ Jll 1 ki) M7 -4 i
I Starl at QN 17— = T 1 : N penation
Stapy al OFF 1 ADT L iz 7 RY6 (N1-3 Abngrmality indicaton
:Remote conlol signal ¥~ — =—— i i fz I g5 EOIL} at :ab?;:;:all} |
|fDr lowpressure setting | [ FER 36 | o4 RY8 (i1 Waming indicator
ganagl oo e O vame) |
L. o= i Rt a1t Remote control selected signal!
Tl pret i prevparsad by costomser, ! (ON al remole cantral)
| L | _ _| |
H L Power supply :
- - —-Eg—-! Thim part 1w prepareal b et
—-ET— |
i (4]
o Fan inverer
6 45 (8] frequency setlivg signal
—_ -l
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AC200-100-120%

3. Electrical System

(SER.NO. SAS

3.3.7 37kW class (Excluding one-point lifting type)

[200/220V type] 102/ 154, SMS:+ 082/ 087)

50 G0 G0K:
Power supply oF main circuil
)
| |res
(R
[
Compressor
motor
i1l
;‘ QOperating power supply
Inwenter far fan 81
R IN¥ fol
g Coaling fan
T
_owl, el an :
1314 it
6 Lee |_Pn bl
vip—i Frequency sethng signal
eci—3a from controller
E
sty YFNC3-2015PB° ©
It refiers to the connecior Mo. and pin No. of the controller.
—| Controller
—IE—
Ll 1T
F
15K
Fan inverer w0l
frequancy setting | ’m. oo g
signal from S‘UPD'Y 1 I AT
controller ' |
{heerload ]
h mT | R0 g | 1 H 11 — Electromagnet contactar
{DFF at abnormal) | | L e for insulation
Dryerwarning | i |9 tpg| 2 : i3l Ry 1 | Electromagnet comactar
[JFF at abriormalj 1 2 | BT e 1] for ¥ connedian
! R s | = : : LI P, | Eleciromagnet contactar
T L ] for & cannection
Air filler warning 3 % Solenoid valve for
JOM at abretmal) el i starting unioad (R type only)
AR |2 3] g | Fi j solenoid valve
TLH LR L for c,:a;:}acityI [purgej control
Discharge air temperature L N (o bdint h Solenow vi
ra= airtemperat NE 1 - for capacny Rurge) contr
?e?‘npsg?:;g“hame air # | ey | ™ e | 0y m = Electromagnel contactor
for dryer (for refrigerator)
Intake air temperalure 0 {1 r )
LA ha | » 19] For solenaid valve
g =T for diaining condensate
ok 18 il /‘\ |1- Salenoid valwe
Fressure sensor 4 . b .»—\#—I r i
{Senace pre%ure} (u“p ::" I Emi-lltg ! I i for draining condensate
0 -1MPa e 35 1 N1y
0.5-45¢ Electromagne! confactar
PI’ESS_‘IJI'B SENSOr oM 43 1ensm for dryer (for fan)
{Intake negative pressurs) | ppsi voe 4 | ey 1y
-0.1 - 1MPa GHD B2 b
0.1 =45V ; !
; ThlETs na_|n ;
: ; ——o-— : Tape healer {15¥4)
1 BN 1
T ; Tape healer {154y)
=317 Cold district
Ty L gpealication only
L iy —--[EEg----
Remole contol signal Exh TE1O B
Slart at ON L] n 3 |y RBiT phigl 13 141 ] PL X
Stopat OFF U 3or | - 4 -y , Operation
Remole contol signal -2 1 2 B s LGV T I 151 cae@FN Abnarmality indicator
for low-pressure setling | i3 3 | pag o 17 & L ! {ON at abnormaly .
SlattatoM "7 - i = <-4 -4 (2 Warning inglcator (OM at waming)
Slop at OFF - Rl 16 151 4 _®_P_L_ H Fé)e'lqnme contrgl selecfed Exgnal
- !N At rerole control)
This part s prepared by customer. e 14 5 I H
— —d — Fower supply
e L b
i3 parl 15 prepared by cuslomer.
— -~ RO -
(iR T 1, .
i Faninyener }
M| 15, frequency setang signal
—-- R} -~
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3. Electrical System

(SER.NO. SAS : 103+ /155 , SMS : 083+ /088e )

AC2OD 200. 224V

5060 -60HT
Power supply of main circuit
RsT
THO
5
o
1 4 o ____W
[ 5
1
Fiag i)
413 -
5
&
2
]
Faait]
Inverter for fan TE10
i
AoINY
$ ¥
T e
52 !
I~ 1a S -

112

C
LER] FRNZ 2GZS—ZHH - ©

Compressor
¥ maotor

57
Frequency selting signal
L 45, from controller

RISITT

524

sHF

L

Operaling power Supply

It refers to the connector No. and pin No. of the contraller. —ENIE—
—| Controller ] s1on
Thermal relay (48] is switched ta auto reset
F
Starter panel sl
2Ll ; ;i
Power [ - 5? Iz
[ ! supply [0 H—n
! !
FAN I '
Qverload | i “lo| b —
1OFF at abnoimal} X wOG fE M L P (131 = Electromagnel contactor
o ) | - s TATTL= for insulation
’ N B
[C;gle:ra\:,:l;:g:?nal} R e _1_%:. Banr Lo gyl 1) _ ._ Electromagnel contactor
| L FUom R far ¥ connection
I_( [} - LRT% on | s : 3 .E_g_r@— Electromagnel contactor
it (LI L_fu__ EOT A for & connection
Aur filter warning Al 26| o3 {5 & Solenoid valve for
(&N at abnormaly AERMTTIN starting unload (R type only}
i 2 | ap Rypaonly] ! E isti | id val
LR | 1y il T or assisling solencid valve
) ) TIEI 9 | gz [l for capacily (purged control
Discharge air temperature e Fem (] il Solenoid vake
Separator discharge air —_— 8 | enza WA L] for capacity {purge) contral
lemperature it | s | n [ Electromagnet contactor
Intake air temperalure [EAERT mL & LB FAT T for dryer tfor refrigeraton
I—IS'TS\FI BCH " LM | g e For assisling solencid vakve
Q1,25 GNT for draining condensate
Pressure sensor = N | o ia Solennid valve
(Service pressure) | WP, H 319 T for draming condensale
0-1MPa PRS1 aup 45 1 opz4
05— 458Y
Pressure sensor o 43 fop3an | g g Electramagnel contactor
{Intake negative pressure) | SR v :‘: iR far dryer ifor fan}
0.1 — 1MP3g GHO <3
01 =45V
TI?_[IU'S'
] Tape healer (15U
vl _ Tape healer (13W0)
551+ Cold district
- - L errs- R s1 10 specificalion anky
Remaote conlol signal TBIO [ I
g:gg :tthF R 1] H |na M4l 13 LD <-|--{2F ——¢—--, Qperalion
Remate contal signal - _hot 12} 7 s We hial 15 15 _Eatk E %Nnoe:.t[gab"rtlzrl%da:ﬁamr
for low-pressure satting | ) 15 i REcnid 17 183 PL e .
SlatatON ~ 7777 - - -G -- Warning indicalor {ON at waming)
Slop at OFF - H Afscim 1§ 16} e _®F_L_ | Remaote control selected signal
- - [ ! {ON at remote contral)
This part is prepared by customer. s . a1 17 I H
- Power supply
— - This par is prepared by cUstomer.
—--[C—--
o5 is} _
Fan inverter
e & am - frequency setting signal
—--EEO---
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3. Electrical System

[380/400/440V type]

ACA0, 400,400, 440y
5075080 800
Fower supply of main circuil

(SER.NO. SAS : 051+ /051 , SMS : 051 /051 )

R5T HUEUT
&4 L] E—
Tr_1 RPN
S 1£1
E 3
m
—
g
Compressor
Compressor
motor side L
—
ﬁ% met—S1. Operating power supply
Tre i;‘.\Jf_-‘; T1
ey
. Cocling fan Wi el
Frequancy setling signal
friom controller
#h 54 T FRNZ ZOEsdd
It refiers to the connector No and pin Mo, of the cortrolier,
—| Conlroller i
[ B ST
Thermal relay {49) is switched to auto reset ! F il
154
Starter panel
[ Power 2 T
! ! supply [R] 1L
I I
FAM a (e
Crverload | TNy i .0 [0 Y]
. - m o LT 1z Electromagnel contaclor
[OFF at abhormal| ! @06 0E B8 96 D | 12 il forinsulati%n
; - ; i Electromagnel cantacior
Ciryer warnim | E1] | K% gnw| 3 151 X I g
[orgF arahnorﬁ’nal] ! i B TR for ¥ connection
| L F g | s i) L i Electromadanel contaclor
Lo 1 A m Wi for & conneclion
Aur filker warning hek 14 3 ;_.I_ﬁ_,__" Solenaid valwe for
{OM at abnormal) - N ropena] | [ starting unload (R type only)
B | g gn e 2 0| 1w i +Lf_6'l_" Pt For assisting solenoid valve
" [ s for capacity {purge) control
TLE ! )
Discharge air ternperalure Orreey LI, R @l)]:m i ?olenmd \_rtal\{e J contol
) . I o capacity {purge) conltrol
" h H
?;ﬁﬁg""rlﬁuﬂfc Arge air i o | ®ogs | g IR Electromagnel contaclor
[ T ]' for dryer {for refrigeralor)
Intake air temperature B g2l ppsin) ) | ewaas : t
L .’;ﬁ]____/__lm L™ | g Jun For assisting solenoid valve
_________ 2 | mgaa: T for draining condensate
Solenoid valve
Pressure sensar 2 | i
{Service pressure} WE %‘13 for draming condensate
0 - 1MPa WD 43 f CN3-B
0345V Electromagnel contactor
Pressure Sensor o 43 | (g for dryer (lar fan)
{Intake negative pressured | prsz Yo 46 caﬁ;s
-0.1 - 1MPa o e (h3-
0145y i T ] i
: TRt D_IS"IF_'IEI :
! Lk L | Tape heater (15W)
| |
l@ | Tape healer {15W)
T -
Remote comlal signal TEI0 ) I ,
StartatoN_ ___EXR G it L H BT uidl 13 . J -G -p-- - Operation
Stap at OFF 1 3 , 1 : tion _
Remote canlal signal — #- - - —— 2 3 | nas LT I H 5 _:__®f'_"_ : ?gg?gﬂgimﬁ;ﬁaw'
for low-pressure setling | N X h L N .
P Start at ONg _______ T'l Bt Mand 17 2 -l— —@-P— - Warning indicator (ON at warning)
Stap at OFF - H RISENT.IL 16 [ i _®f_l-_ ! Remaote control selected signal
. - | ' {ON at remote control)
This part is prepared by cuslomer. B thiag 14 2 T 1 I H
- J T_ - ; Power supply
o This par is prepared by customer.
315 &
Fan inverter
[ EE frequency setting signal
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3. Electrical System

3.3.8 37kW class (One-point lifting type)

[200/220V type]

AC20G.200-220%
50.60-40Hz
Power supply of main circuil

RST

EXTIL

)t_

:
LA

%—Iy 'ELCB

! -
] 16 wwith cireit breaker type enly
52

¥ molor

Compressor

(SER.NO. SMS : 051« /051- )

R151T1

S

Refrigerator

i
1] ; i
3 : :} Cperating power supply
Einl} !
Inverler lor fan ]
L HY _:J‘_‘ -
L% v et i
o M TR % Cooling fan
82 g !
Friee e 1 L
2] ¥ 308
il
o5, . :
P 12 Frequency setting signal
B+ 11—tz from contlroller
1
15T FRNO.75C25.2) " ©
It refers to the conmector No. and pin No. of the corrolier - comraller e a1
Thermal relay (49) is switched to auto reset | F I
Starter panel - P
Power o o T
X sUpply i it
|
QM T Cooling fan
Overload ) | wr | | in the starter panel
[OFF at abhormal; ! | ™0 gns | an 'T‘ Electromagnel contactor
Dryer warnmng | TRIT=TR for ingulation
{OFF &t abnarmal] | 23 W9 el 3 (3 &, T Electromagnet contactor
! A el 1] for Y connection
|_ W g | s (5 L Electromagnel ¢ontacior
Al it — A n (R fonr & ponnechion
ir filter warning . ) )
. Ny Tus B Solenoid valve for
{OM at abnormaly _@_ LT%TT starting unload
i fNJ-LH,IﬂG"DiYI o] Js1 1 For assisting solencid valve
e =y for purge control
Dischange air lemperature Ol Cany it A g1z T purg
o (oL Ft Solenoid valve
Separator discharge air M1 (2] # a1 LS T [ for purge control
temperature — [y 111} Electromagnet contactor
nE: it # ' TRy i
Intake air temperature 21 oy o : | for dryer {for refrigeralar)
L% ohpd| g Lty ) For assisting solenoid valve
EHE Xk LT for draining condensate
Pressure sensor = 2 | e | Solenoid valve
(Se:r\-rh::a.l prei‘s;lre) -ggvg Vot :-; o1y for draining condensale
- 1MPa aip N
0.5 - 4.5V
Pressure sensor P a2 gz n Electromagnel contactor
[Intake negative pressure) 45 {18 i+ for dryer (for fan)
0.1 - 1MPa o 1004
0145y
Tape heater (15
Tape heater (15Vy)
» . L =217 Cald dislricl
r I P specification only
Remote contol signal TB10 I i
g:arl at 8{_:1': oo LR 411 # | op4 R ghita] 13 -:4:+ f--F Ly -~ Operation
op at L ADT Im 7 A6 gutal 15 i L ' Abnormality indicator
Remote contol signal 4 ----— I NS % -1--&r-- | {ON at abnarrmal)
far Iow-presss;:gaasteglﬂg ] _ Tm 3 | s Rfennnl 17 '33:,'r ___-®f1'- Warning indicator {ON at waming)
Stop at OFF - ; FYSeNLall 16 i6e - _®[’}_  Remole control selecled signal
| T ! {OM al remote conltrol
This part 15 prepared by customer. : Chi0l 14 7 I K : )
! T — Power supply
(- —--ERE--- This part 15 prepared by cuslomer,
— -
CH36)_ &7 9 .
1 = Fan inverter
(N3 _'15—8_?—), frequency setting signal
— -
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3. Electrical System

[380/400/440V type]

ACZDD 200.324Y
5060 -60Hz
Power supply of main circuit
RsT

ﬁm

Comprassor

(SER.NO. SMS : 051« /051- )

524

s2F

L

3-53

51 H
- Operating power supply
32 g o | L.
El 14
[F .
Frequency selting signal
11— from contraoller
[
mah FRNZ 2625-2HH - ©
It refers to the connector No. and pin No. of the cortroller. —[Enig—
—| Cantroller Rl sm
Thermal relay (4%) is switched to auto reset
F
Starter panel sl [
e . W]
Power [T —
;oo ! supply [0 M
! !
FAN F] 1 :
Qverlpad | _ A “lalf |
(OFF atabhoimal) | we wos L9 ong | o : i1 A Electromagnel contactor
@ ancr = far insulation
. o[
48 n A
Dryer warning " ! FNRTT P o o |F1 o] 3 9] LA | Electiomagnel contactor
[OFF at sbnormal = .
“ T far Y connedction
|_(& _ r_r:;] e LF1A oo | s .f{_ﬁ_r@_ Electromagnel eontactor
. I T A ¥ for & connection
Aur filter warning A 3 | g Solenoid valve for
LON at abnormal; 4 Ny NERTT starting unlead (R type only)
LRI M L#72 i gy il e For assisling solencid valve
Disch irt , Ly 9 | guiz T for capacily (purge) control
ischarge air temperature e L 1] Salenaid vabae
Separator discharge air — 8 | st WA L] for capacity (purge} contral
lemperature —pmirre— | ®lons| 1 1111 ] Electromagnet contactor
Intake air temperalura é’-‘“@r, Faryrn L1 7| ohs13 T ]_CE— far dryer (ior refrigeraton)
LEeL . _ | g . L M2 | g 1116 & For assisling solenoid valve
31,2.5] GND Hfl‘—"’”' for draining condensate
Pressure sensor = N | o i o Solenoid valve
(Sewmg Prmsgrﬂ P o :‘5' &3'3'9 (2 Ny for draming condensale
- a GND X
0.5 — 4 5W
Pressure sensor ™ 8 | gpag | g Electramagnel cantactor
{Intake negative pressure) | [ v 4 w3z for dryer {far fan}
0.1 — 1MPa GHo 35 | ¢h3y
01 = 4.5
TI?_[IU'S' |
ey Tape healer (1504
il Tape healer (15y)
551+ Cold district
G - . | mwms- R s1 10 specificalion anly
Rermate canlal signal R TB10 [ a1
gilgg st 1 ERIE UBCIEI b &b -{--@F "y~ Cperation
Remote contol signal - - Aot L {2} # s We a5 15 &Pk : %ﬁg:gﬂ%%ﬂﬁalm
for Iow—pms;:;e:teglgg ] _ ] ¥ | gg R it 17 183 _@f_'“_ Warning indicalar {ON at waming)
Stop at OFF - H Afscim 16 16} e _®F_L_ | Remate control selected signal
. . [ ] ! {CN at remote control)
This part is prepared by customer. o EET-- L0, 1 kN e a
- Powear supply
— -3~ This part is prepared by customer.
—--[---
o8 18} )
Fan inverter
36 45 8, - frequency setting simnal
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3. Electrical System

3.4 Various Setting Methods
3.4.1 Table of various set values

(1) 2-Point control type
(15kW class)

The following set values can be altered and adjusted.
However, as far as unloading (purge) operation starting pressure is concerned, never adjust operation at
higher pressure than specified initial setting value.
X In case of operation at higher pressure than each specified set value would lead to motor overloading and

motor burning and parts.

Initial set value classified by

Range of set values

Indi- working pressure
NO. Ttem cation| 0.70MPa | 0.65MPa | 0.98MPa | o T [ T
[STD. spec.] | [Factory opt.] | [Factory opt.)
Full load recovering 60 70 78
1 | pressure PL L | (0.60MPa) | (0.70MPa) | (0.78MPa) 40 t0 95 0-4 to 0.95
. Full load
9 gilfi?é?lgsigl;;ie) H Max.70 | Max.85 | Max.93 f;lcl;\};)jii recovering
P £ . (0.70MPa) | (0.85MPa) | (0.93MPa) g pressure +0.04
pressure PH X pressure +4 to 99 to 0.99
Low pressure 4
3 |operation caused due E (0.04MPa) 2 to 20 0.02 to 0.2
to fall of pressure )
4 |Estimated stop time T (60 sggon ds) 20 to 180 seconds —
Time required for 20
5 |[confirmation of purge U (20 seconds) 5 to 60 seconds —
operation
6 Timer set for limiting . 5 5 to 60 minutes .
stop operation (5 minutes)
. 20 . .
7 b (20%) Invalid
- 0 . B
8 Y (0 seconds) Invalid
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 L vAv:illfirnn;avlvi th -
dryer available
2: Dryer
unavailable: —
10 ACCS operating . 1 0: Invalid .
function 1: Enabled
- 84 . B
11 F (0.84MPa) Invalid
Timer set for judging 60
12 |long time unloading J (60seconds) 60 to 300 seconds
operation
13 |Model setting A 1 1 —
Maintenance warning 300 o
14| ime 0 (3,000Hr) 0 to 300
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3. Electrical System

(22-37kW class)

The following set values can be altered and adjusted.

However, as far as unloading (purge) operation starting pressure is concerned, never adjust operation at
higher pressure than specified initial setting value.

X In case of operation at higher pressure than each specified set value would lead to motor overloading and

motor burning and parts.

Initial set value classified by
. I Range of set values
NO Ttem Indl working pressure
’ cation| 0.70MPa | 0.85MPa | 0.93MPa Set value Pressure (MPa)
[STD. spec.] | [Factory opt.] | [Factory opt.)
Full load recovering 60 70 78
1 pressure PL L (0.60MPa) | (0.70MPa) | (0.78MPa) 40t0 95 0.4 to 0.95
. Full load
9 gilfjt?;ﬁgsigséie) H Max.70 | Max.85 | Max.93 f;g\}g;i recovering
P g (0.70MPa) | (0.85MPa) | (0.93MPa) & pressure +0.04
pressure PH P pressure +4 to 99
to 0.99
Low pressure 4
3 |operation caused due E 2 to 20 0.02 to 0.2
to fall of pressure (0.04MPa)
4 | Estimated stop time T (60 sS((:)on ds) 20 to 180 seconds -
Time required for 20
5 |confirmation of purge U (20 seconds) 5 to 60 seconds -
operation
6 Timer set f(?r limiting . .5 5 to 60 minutes o
stop operation (5 minutes)
7 - b (2%‘3/) Invalid -
0
8 | Star operation time y (10 s;((:)on ds) 0 to 15 seconds -
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 I Abno.r mal . -
warning with
dryer available
2: Dryer
unavailable- —
. 1: ACCS function
10 ﬁl(fl(stsiotilperatlng c 1 enabled —
0: Invalid
11 —~ F © sff/lpa) Invalid —
Timer set for judging 60
12 |long time unloading J (60seconds) 60 to 300 seconds
operation
13 |Model setting A Oor1l 0: 22kW 1: 37kW -
Maintenance warning 300 .
14 time ° (3,000Hr) 0 to 300
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3. Electrical System

(2) Regulator control type
(15kW class)

The following set values can be altered and adjusted.

However, as far as unloading (purge) operation starting pressure is concerned, never adjust operation at

higher pressure than specified initial setting value.

X In case of operation at higher pressure than each specified set value would lead to motor overloading and
motor burning and parts.

Initial set value classified by
. . Range of set values
NO Ttem Indl' working pressure
’ cation| 0.70MPa | 0.85MPa | 0.90MPa Set value Pressure (MPa)
[STD. spec.] | [Factory opt.] | [Factory opt.]
Purge cancellation 60 70 75
1 | pressure PL L | (0.60MPa) | (0.70MPa) | (0.75MPa) 40 t0 95 0-4t0 0.95
. Purge
9 gilfai?;?lgsigs‘;ie) H Max.70 | Max.85 | Max.90 |Purge cancellation |cancellation
P £ . (0.70MPa) | (0.85MPa) | (0.90MPa) | pressure +4 to 99 |pressure +0.04
pressure PH K to 0.99
Low pressure 4
3 |operation caused due E (0.04MPa) 2 to 20 0.02 to 0.2
to fall of pressure )
4 |Estimated stop time T (60 sggon ds) 20 to 180 seconds —
. . 5 to 60 seconds
Tlm? reqqlred for 20 (At O set, purge
> gor;igililoa;tlon of purge U (20 seconds) operation is B
P cancelled)
6 Timer set for limiting . 5 5 to 60 minutes .
stop operation (5 minutes)
Load factor for the 20
7 |selection of purge b (20%) 10 to 50% —
operation 0
- 0 . B
8 Y (0 seconds) Invalid
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 L vAv:illfirnn;avlvi th -
dryer available
2: Dryer
unavailable: —
10 — c 0 Invalid —
11 Urgent purge starting F 84 98 . .
pressure (0.84MPa) (0.98MPa)
Timer set for judging 60
12 |long time unloading J (60seconds) 60 to 300 seconds -
operation
13 |Model setting A 1 1 —
Maintenance warning 300 o
14| time 0 (3,000Hr) 0 to 300
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3. Electrical System

(18.5kW class)

The following set values can be altered and adjusted.

However, as far as unloading (purge) operation starting pressure is concerned, never adjust operation at

higher pressure than specified initial setting value.

*In case of operation at higher pressure than each specified set value would lead to motor overloading and
motor burning and parts.

Indi- Initial set value classified Ranee of set values
NO. Item c;:i;n by working pressure g
1.4MPa [STD. spec.] Set value Pressure (MPa)
Purge cancellation 120
1 pressure PL L (1.2MPa) 80 to 146 0.8 to 1.46
Unloadlng (pur'ge) 140 Purge cancellation Purge cancellation
2 |operation starting H (1.4MPa) ressure +4 to 150 | Pressure +0.04 to
pressure PH X ) P 1.50
Low pressure 4
3 |operation caused due E 2 to 20 0.02 to 0.2
to fall of pressure 0.04MPa)
4 | Estimated stop time T 20 sézz((:)on ds) 20 to 180 seconds -
. . 5 to 60 seconds
Tlm? rqulred for 20 (At 0 set, purge
g gor;i’l;i?oa;mon of purge | U (20 seconds) operation is N
P cancelled)
Timer set for limiting 5 . -
6 stop operation ! (5 minutes) 5 to 60 minutes
Load factor for the 20
7 |selection of purge b (20%) 10 to 50% —
operation 0
B 10 . B
8 Y (10 seconds) Invalid
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 I vé:II'lrcl)irIiglavlvi th -
dryer available
2: Dryer
unavailable- —
10 - c 1 Invalid -
11 Urgent purge starting F 155 . .
pressure (1.55MPa)
Timer set for judging 60
12 |long time unloading dJ (60seconds) 60 to 300 seconds —
operation
13 |Model setting A 2 0: 22kW 1: 37kW -
Maintenance warning 300 .
14| fime ° (3,000Hr) 0 to 300
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3. Electrical System

(22-37kW class)

The following set values can be altered and adjusted.

However, as far as unloading (purge) operation starting pressure is concerned, never adjust operation at
higher pressure than specified initial setting value.

% In case of operation at higher pressure than each specified set value would lead to motor overloading and

motor burning and parts.

Initial set value classified by
. I Range of set values
NO Ttem Indl working pressure
’ cation| 0.70MPa | 0.85MPa | 0.90MPa Set value Pressure (MPa)
[STD. spec.] | [Factory opt.] | [Factory opt.)
Purge cancellation 60 70 75
1 pressure PL L (0.60MPa) | (0.70MPa) | (0.75MPa) 4010 95 0.4 to 0.95
. Purge
9 gilfjt?;ﬁgsigséie) H Max.70 | Max.85 | Max.90 |Purge cancellation |cancellation
P £ (0.70MPa) | (0.85MPa) | (0.90MPa) |pressure +4 to 99 |pressure +0.04
pressure PH P
to 0.99
Low pressure 4
3 |operation caused due E (0.04MP2) 2 to 20 0.02 to 0.2
to fall of pressure
. . 60 _
4 | Estimated stop time T (60 seconds) 20 to 180 seconds
. . 5 to 60 seconds
Time required for
) . 20 (At O set, purge o
5 |confirmation of purge U C
. (20 seconds) operation is
operation
cancelled)
6 Timer set f(?r limiting . .5 5 to 60 minutes o
stop operation (5 minutes)
Load factor for the 20
7 selectlgn of purge b (20%) 10 to 50% —
operation
. . 10 _
8 |Star operation time y (10 seconds) 0 to 15 seconds
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 I Abno.r mal . -
warning with
dryer available
2: Dryer
unavailable- —
10 - c 1 Invalid -
11 Urgent purge starting F 84 98 . .
pressure (0.84MPa) (0.98MPa)
Timer set for judging 60
i i 60 to 300 second —
12 |long tlme unloading dJ (60seconds) seconds
operation
13 |Model setting A Oor1l 0: 22kW 1: 37kW -
Maintenance warning 300 - .
14| fime ° (3,000Hr) 0~300
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(3) Inverter control type
(15kW class)

3. Electrical System

Indi- . Range of set values
NO. It X P t val
em cation rumary set vaie Set value Pressure (MPa)
1 | Control pressure PL L © 6(()31(\)/[Pa) 40 to 85 0.4 to 0.85
Unloading (purge) 65 Control Control
2 |operation starting H pressure +0.04 to
pressure PH (0.65MPa) pressure +4 to 90 0.90
Low pressure 4
3 |operation caused due E 2 to 20 0.02 to 0.2
to fall of pressure (0.04MPa)
4 | Estimated stop time T (20 se2(?on ds) 20 to 180 seconds -
Time required for 20
5 |confirmation of low U (20 seconds) 5 to 60 seconds -
speed operation
Timer set for limiting 5 . -
6 stop operation ! (5 minutes) 5 to 60 minutes
- 20 . B
7 b (20%) Invalid
B 10 . B
8 Y (10 seconds) Invalid
0: Abnormal stop
with dryer
available
9 |Dryer function mode d 0 I véZII-lr(l)ir;glavlvi th -
dryer available
2: Dryer
unavailable- —
10 - c 1 Invalid -
B 84 . B
11 F (0.84MPa) Invalid
Timer set for judging 60
12 |long time unloading J (60seconds) 60 to 300 seconds -
operation
13 |Model setting A 1 1 —
Maintenance warning 300 - .
14 1time ° (3,000Hr) 0~300
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3. Electrical System

3.4.2 Changing procedures of various setting
[How to change initial setting values and switch indication]

(1) 2-Point control type

gy, CHANGE  mpg e
SETTING

@ @ @
LOW PRESS. | AUTO
OPERATION | START/STOR

-Hold down (more than 2 seconds) to
switch to data setting mode
- After setting data, press this button
to confirm and move to the next
setting
A140489E

(22-37kW class)
<Procedures>
D@ As same as 15kW class

(15kW class)
<Procedures>

@ Power up the compressor.
@ Hold down the Display Selector Switch (more than 2

seconds) to switch to data setting mode. [L. ]is
shown on the digital monitor.

@ After switching to data setting mode, for each press on

Display Selector Switch, L. (Full load recovering
pressure PL) is switched to H. (Unloading (purge)
operation starting pressure PH), to E. (Low pressure
operation caused due to fall of pressure), to T.
(Estimated stop time), to U. (Time required for
confirmation of purge operation), to r. (Timer set for
limiting stop operation), tob. (- ), toy. (- ), to d.
(Dryer function mode setting), to c. (ACCS operating
function), to F. (- ), to J. ( Timer set for judging long time
unloading operation), to A. (Model setting), to o
(Maintenance warning time),and to L. (Full load
recovering pressure PL), according to the set orders.

@ After switching to data setting mode, for each press on Display Selector Switch, L. (Full load

recovering pressure PL) is switched to H. (Unloading (purge) operation starting pressure PH), to E.

(Low pressure operation caused due to fall of pressure), to T. (Estimated stop time), to U. (Time

required for confirmation of purge operation), to r. (Timer set for limiting stop operation), to b. ( - ),

to y. (Star operation time), to d. (Dryer function mode setting), to c. (ACCS operating function), to F.

(-), to d. (Timer set for judging long time unloading operation), to A. (Model setting), to o (Maintenance

warning time),and to L. (Full load recovering pressure PL), according to the set orders.
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3. Electrical System

(2) Regulator control type
(15kW class)
<Procedures>

O Power up the compressor.

@ Hold down the Display Selector Switch (more than 2
seconds) to switch to data setting mode. [L. ]is
shown on the digital monitor.

@ After switching to data setting mode, for each press on
Display Selector Switch, L. (Purge cancellation
pressure PL) is switched to H. (Unloading (purge)
operation starting pressure PH), to E. (Low pressure

o~ U operation caused due to fall of pressure), to T.

£ ﬁusss r > > (Estimated stop time), to U. (Time required for
OPERATIY |y STATIGITF confirmation of purge operation), to r. (Timer set for

limiting stop operation), to b. (Load factor for the

selection of purge operation), to y. ( - ), to d. (Dryer

-Hold down (more than 2 seconds) to function mode setting), to c. (- ), to F. (Urgent purge

switch to data setting mode starting pressure), to J. ( Timer set for judging long time

- After setting data, press this button unloading operation), to A. (Model setting), to o
to confirm and move to the next (Maintenance warning time),and to L. (Purge
setting

cancellation pressure PL), according to the set orders.
A140489E

(18.5kW class)
<Procedures>

D® As same as 15kW class

@ After switching to data setting mode, for each press on Display Selector Switch, L. (Purge
cancellation pressure PL) is switched to H. (Unloading (purge) operation starting pressure PH), to E.
(Low pressure operation caused due to fall of pressure), to T. (Estimated stop time), to U. (Time
required for confirmation of purge operation), to r. (Timer set for limiting stop operation), to b. (Load
factor for the selection of purge operation), to y. (- ), to d. (Dryer function mode setting), to c. (- ), to
F. (Urgent purge starting pressure), to J. ( Timer set for judging long time unloading operation), to A.
(Model setting), to o (Maintenance warning time),and to L. (Purge cancellation pressure PL),
according to the set orders.

(22-37kW class)
<Procedures>

D®@ As same as 15kW class

@ After switching to data setting mode, for each press on Display Selector Switch, L. (Purge
cancellation pressure PL) is switched to H. (Unloading (purge) operation starting pressure PH), to E.
(Low pressure operation caused due to fall of pressure), to T. (Estimated stop time), to U. (Time
required for confirmation of purge operation), to r. (Timer set for limiting stop operation), to b. (Load
factor for the selection of purge operation), to y. (Star operation time), to d. (Dryer function mode
setting), to c. ( - ), to F. (Urgent purge starting pressure), to J. ( Timer set for judging long time unloading
operation), to A. (Model setting), to o (Maintenance warning time),and to L. (Purge cancellation
pressure PL), according to the set orders.
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3. Electrical System

(3) Inverter control type
(15kW class)
<Procedures>

@ Power up the compressor.

@ Hold down the Display Selector Switch (more than 2
seconds) to switch to data setting mode. [L. ]is
shown on the digital monitor.

@ After switching to data setting mode, for each press on
Display Selector Switch, L. (Control pressure PL) is
switched to H. (Unloading (purge) operation starting
pressure PH), to E. (Low pressure operation caused

CPERATION [ START/STOP due to fall of pressure PE), to T. (Estimated stop time),

to U. (Time required for confirmation of low speed

operation), to r. (Timer set for limiting stop operation),

tob. (-), toy. (-), to d. (Dryer function mode setting),
-Hold down (more than 2 seconds) to

switch to data setting mode toc. (-),toF. (-), tod. (Timer set for judging long time

- After setting data, press this button unloading operation), to A. (Model setting), too
to cgnfirm and move to the next (Maintenance warning time),and to L. (Control
setting ALA0492E-1 pressure PL), according to the set orders.
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3. Electrical System

3.4.3 Adjustment of service pressure (Regulator control type only)

® As the service pressure is adjusted before shipment, do not readjust it during the
normal operation.

® Operation at higher pressure than specified set value would lead to motor overloading
and motor burning and parts.

| A\ CAUTION

Procedure of the service pressure value setting is followings.

Regulator e w
//g (L

Lock nut Pressure
Pressure adjusting screw
adjusting handle
Regulator
T \\Lock nut
sciror A120722E
18.5kW class 99kW class

<Procedures>

(D After starting operation, set to “0” the time for “Time required for confirmation of purge operation”.
(See 3.4)

*k In case that purge control function is released, auto start/stop mode operation will be cancelled.

@ Loosen lock nut of regulator.

(@ When indication of load factor on operation panel reaches specified pressure value by closing
gradually stop valve at outlet port of the machine, adjust pressure adjusting screw (15-22-37kW) or
adjusting handle(18.5kW) of regulator so that indication of load factor may begin to drop from 100%.
Clockwise rotation increases the service pressure.

(For selection of service pressure and load factor, See 1.3)

@ Tighten the lock nut, after finishing adjustment.

® Then, set to more than “0” the time for “Time required for confirmation of purge operation” so that
purge control operation can be made available.

Service pressure list

Unit 15kW class 18.5kW class 22-37kW class

Specifications of

. MPa 0.70 0.85 0.90 1.40 0.70 0.85 0.90
service pressure

Unload pressure | MPa 0.75 0.90 0.95 1.47 0.78 0.93 0.98

<How to check state of service pressure setting>
(D When service pressure is raised by gradually closing service valve, it is switched to purge control
operation.
@ Next, open the stop valve gradually, to lower service pressure. Then it releases purge control
operation mode and it will be switched to full load operation.
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4. Troubleshooting

4.1 How to Proceed Diagnosis

When performing failure diagnosis, pay special attention to the followings, observing general

cautions.

4.1.1 Safety caution
(1) Removing such cap and/or plug for receiver tank, fuel tanks and pipes where pressure is loaded,
stop the machine and relieve all the interior pressure. Install measuring instruments connected
firmly.
(2) When doing the job with co-worker(s) together, make sure to give signal to the other person(s) and
do not allow other persons to come near to the job site.

(3) Take care not to touch hot portions and not to be involved in turning portions.

4.1.2 Caution during failure diagnosis
(1) Do not make haste to disassemble the unit

If the unit is disassembled urgently.
(DYou may disassemble the other portions which are not related with the trouble.
@The cause of trouble may be missing.
The unnecessary reparations require more spare parts and man-hours, and reparation costs will
increase more. What is worse, you will lose reliance or trust from clients, operators and users.
Therefore, it is absolutely necessary to investigate the trouble more carefully in advance and to

follow the required procedures for failure diagnosis.

(2) Ask the clients about the trouble in details
In order to prevent misunderstanding and incorrect judgment about the trouble, it is necessary to
ask users or operators about the following questions.
(DIs there any other disorder than the trouble he has informed?
@Anything abnormal occurred before this trouble?
(®Did this trouble happen unexpectedly? Or the unit had been operated in bad conditions before?
@®When and how did this trouble occur?
(®Had he repaired the unit before this trouble occurred?

©®Did he not experience similar trouble before?

(3) Inspection items before starting diagnosis
Sometimes such trouble may be caused owing to routine mishandling of the unit. Before starting
failure diagnosis, check the following items.
(DCheck whether compressor oil is lacking or dirty.
@Check each cable connection for any disconnection.
(®Check the other portions for any damage.

(4) Confirmation of trouble
Discuss with user(s) and/or operator(s) sufficiently about the trouble. As a result, judge whether
their judgment is based on the numerical comparison or sentimental basis. Make him (them)
understand well the reparation or correction you have finished.
Then check and confirm by yourself the cause of the trouble.

Note) Never proceed any investigation or measurement which may cause further greater damage.
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4. Troubleshooting

(5) Procedures of diagnosis
When you become well experienced, you can find out the cause easily during the process of
confirmation (4). But easy understanding could cause unexpected failure. So check and judge it
according to the following procedures.
(DCheck the easiest thing or portion first.
@Investigate the most possible cause.
(@Check the other things connected to the trouble.
@Check for the possibility of any other troubles.

(®Start proper and careful investigation on this trouble.

(6) Prevention of repeated occurrence of similar trouble
Even if you have repaired the trouble, unless you get rid of the fundamental cause of the trouble,
it will repeatedly occur. Therefore, perform full investigation of the trouble, and it is absolutely
necessary to remove the basis of the trouble.

4.1.3 How to use failure diagnosis table

Standard !
— ! —
[ 1
A B
High L €
Possible. T T TTTTTTTTTTTTOO '
— ——
.
Impossible
Abnormal T T TTTTTTTTOT !
' —
Lo e e
\l/ Normal
D In troubleshooting column The item in the column.

This item is mentioned confirmation of abnormal phenomena.

@ In troubleshooting column | i The item in the column.

The cause is mentioned shows the cause of the said trouble.

@ In troubleshooting column The item in the column.

The measures and/or treatment shows the measures and or treatment the said cause.

@ under each column shows the explanation of the column.
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4. Troubleshooting

4.2 Failure of Capacity Control System

4.2.1 Safety valve blows off.

(1) 2-Point control type / Inverter control type

Check set up pressure
(Unloading operation /
purge starting pressure)

\l/ Normal

Check safety valve

5]

Normal

Check function of pressure

sensor and controller
€]

Normal

Check whether solenoid
valve (SV1) for capacity
control functions correctly

o]

Normal

Check for air leak in

unloader system line

No air leaks

Disassemble and check
unloader

\l/ Normal Ii

Check oil seal

7]

High

Abnormal

Abnormal

Abnormal

Air leaks

Abnormal

Abnormal

 Controller pressure 1
1

! setting failure

Reset pressure

[~]

Repair or replace safety
valve

| 1
1 Faulty pressure sensor or !

! controller !

Replace pressure sensor
or controller

Faulty solenoid valve !
. [
! (SV1) for capacity control !

Repair or replace
solenoid valve (SV1)

| Air leaks in unloader !

1system line

Repair the portion of air
leak

Repair unloader

Replace oil seal
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4. Troubleshooting

Mark

Item

Cause & Explanation

Countermeasures
& Remarks

Set pressure

Setting methods---refer to 3.4.2

Check safety valve

Check if there is an incorrect pressure setting at
safety valve.

Specifications of
service pressure
(MPa)

0.70 (2-Point control)

0.70 (Inverter control)
0.85
0.93
0.70
0.85
0.93

Set pressure

Model (MPa)

0.88

15kW
1.0

22kW

37kW 1.0

Check function of
pressure sensor and
controller

Check if the pressure sensor functions properly.

If it does not indicate proper signal, the

pressure sensor is faulty.

If the pressure sensor is correct, check if the

solenoid valve (SV1) shows correct volume

control signal.

-When it starts---no conductivity is found

+About 15 seconds after it starts:--conductivity
is found (Cancellation of starting unloader
operation)

*When pressure is higher than purge starting
pressure---no conductivity is found

If it is not changed to non-energizing when

service pressure exceeds purge starting

pressure, the controller is faulty.

Check pressure
sensor function (refer
to 3.2.12)

Check controller (refer
to 8.1.3)

Check whether
solenoid valve (SV1)
for capacity control
functions correctly

Remove the tube that connects solenoid valve
(SV1) and unloader activation chamber by
removing this tube, when service pressure
gradually builds up and exceeds purge starting
pressure (solenoid valve is in non-energizing
status) check if air comes out. If not, the
solenoid valve is faulty.

Repair or replace
solenoid valve

Disassemble and
check unloader

Disassemble unloader to check if movement of
piston is abnormal and any damage on valve,
seal.

If you find some
abnormal function or
scratch, scar, should
replace damage part
(refer to 2.4.3)

Check o1l seal

If air is taken in through sealing portion,
unloader valve is closed, but raise tank pressure
and safety valve sometimes functions.

Replace o1l seal
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4. Troubleshooting

(2) Regulator control type

Reset pressure

[~]

Repair or replace safety
valve

Replace (refer to 2.4.15)

Replace pressure sensor
or controller

Repair or replace
solenoid valve (SV1)

Repair the portion of air
leak

Disassemble and clean or
replace part

Repair unloader

Replace oil seal

Check set up pressure : Ty T !
(Unloading operation / ~ uglh  ! :Cotlt’.t“’l},el.”lpressure — >
purge starting pressure) ._S_e_ _lfl_g_ fif Pf?_ e ____1]
Normal
Check safety valve Abnormal : Faulty safety valve %
L o222
Normal B
Check if air leaks from an : el i 1
air vent port on pressure Alr leaks  Faulty dlaphrlagm of %
regulator \pressure reguiator |
No air leaks
Check function of pressure | Abnormal :i?‘_zﬁl_lt_y_ ;)F_E;S_S;l;'é _sér_lé(;r_ (_n; i
Ié
sensor and controller :controller !
Normal c
Check whether sOenoid | avnormal ___ iy solencid vaive
1
control functions correctly :_(_S_\/:l_)_f?l: Pflf%e_} _C(_)r_lfr_ol __J
\l/ Normal B
Check for air leak in Air leaks | Air leaks in unloader !
. . Y—D
unloader system line 1system line !
No air leaks
Check orifice at primary Clogged | E)_ _f_ N _1_ T i
L —_— ey
side of pressure regulator . 1ce clogging :
Not clogged E
Disassemble and check | £\bnormal L i
Faulty unloader —_—
unloader ! !
\L Normal F
_ Abnormal T k
Check oil seal IDamaged oil seal —_—
1 1
G




4. Troubleshooting

Mark

Item

Cause & Explanation

Countermeasures
& Remarks

Set pressure

Setting methods- - refer to 3.4.3

Check safety valve

Check if there is no abnormality at pressure
setting of safety valve.

Specifications of
service pressure
(MPa)

0.70
0.85
0.90
1.40
0.70
0.85
0.90

Set pressure

Model (MPa)

0.88

15kW
1.0

18.5kW 1.55

22kW

3TKW 1.0

Check function of
pressure sensor and
controller

Check if the pressure sensor functions properly.

If it does not indicate proper signal, the

pressure sensor is faulty.

If the pressure sensor is correct, check if the

solenoid valve (SV1) shows correct volume

control signal.

+When it starts:--no conductivity is found

-About 15 seconds after it starts---conductivity
is found (Cancellation of starting unloader
operation)

+When pressure is higher than purge starting
pressure:--no conductivity is found

If it is not changed to non-energizing when

service pressure exceeds purge starting

pressure, the controller is faulty.

Check pressure
sensor function (refer
to 3.2.12)

Check controller (refer
to 3.1.3)

Check whether
solenoid valve (SV1)
for purge control
functions correctly

Remove the tube that connects solenoid valve
(SV1) and unloader activation chamber by
removing this tube, when service pressure
gradually builds up and exceeds purge starting
pressure (solenoid valve is in non-energizing
status) check if air comes out. If not, the
solenoid valve is faulty.

Repair or replace
solenoid valve

Check orifice at
primary side of
pressure regulator

If the orifice clogged, unloader valve will not
function appropriately.

Remove tube and
check the orifice

Disassemble and
check unloader

Disassemble unloader to check if movement of
piston is abnormal and any damage on valve,
seal.

If you find some
abnormal function or
scratch, scar, should
replace damage part
(refer to 2.4.3)

Check o1l seal

If air is taken in through sealing portion,
unloader valve is closed, but raise tank pressure
and safety valve sometimes functions.

Replace oil seal
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4. Troubleshooting

4.3 Function of Emergency Switch

4.3.1 Stop when discharge air temperature rising trouble code [E-1] or separator
discharge air temperature rising trouble code [E-5] is indicated.

Check ambient

Over 50°C

temperature

Under 50°C

| Ambient temperature too !

Purge starting pressure

Check discharge pressure

is too high

H Discharge pressure high
1

Purge starting
pressure is normal

Check oil filter clogging

Clogged

Not clogged

Check compressor oil level

Abnormal

and oil for dirty

Normal

Check dust filter, oil cooler
and cooling fan

Abnormal

Normal Ii

Check disconnection of
thermo sensor and sensor
circuit

Trouble code [E-6] or [E-7]
appear

Abnormal

\l/ Normal Ii

Shortage of compressor !
:oil and or dirty '

i Dust filter clogged

1 O1il cooler fins clogged
1 Cooling fan damaged

| Malfunction of cooling :
'fan inverter !
1(18.5-22- 37TkW class !
tonly) !

[Belgtalalalalat jollininbuei 1
1 Disconnection of thermo !

Isensor or wiring !

Lower ambient
temperature

2]

Re-adjust discharge
pressure

2]

Replace oil filter

Replenish compressor oil
or replace

Clean dust filter
Clean oil cooler
Repair cooling fan
Repair cooling fan
inverter
(18.5-22-37kW class
only)

Replace thermo sensor or
repair wiring

Check function of Abnormal LT i
controller :F aulty controller :‘é Replace controller
\l/ Normal E
-Check function of e
i - Malfunction of by-pass |
U, [
. . t—— > - Clean o1l cooler

-Check oil cooler for + * Inside of oil cooler | (refer to 2.4.6)

clogging  clogged ]

Normal

(only when indicating abnormal and warning separator discharge air temperature)

Check for any burned
separator

Abnormal
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4. Troubleshooting

Mark Item Cause & Explanation Countermeasures
& Remarks
A |Lower ambient It sometime happen that temperature of the Ventilate suction and

temperature

room is heated over 50°C by compressor
installed in poorly ventilated. It causes
overheating. The unit can be operated until
ambient temperature rises to 50°C, but
consumable parts such as compressor oil 1s
promptly deteriorated under high temperature
so it 1s recommended to operate the unit at
temperature range of 2—40C.

discharge air fully of
the room.

Re-adjust discharge
pressure

For adjustment---refer to 3.4

Check cooling fan

(18.5-22-37kW class only)

Revolution of cooling fan is controlled by an
inverter to keep the stability of compressor oil
temperature.

When cooling fan is not working appropriately,
compressor oil might be emulsified as it is
overcooled or overheat might happens that
leads to emergency stopping of the unit under
the abnormal state of discharge air
temperature.

% Cooling fan revolution range
Normal rotation speed is 350—650min!
(purge unload operation) — 1,500—1,800min!
(rated operation).
However, the is a possibility of repetition of
running-stopping when ambient
temperature is low (oil temperature is low).

@ Please refrain from leaving your
hands or other objects near the
cooling fan when removing its
cover.

A\ DANGER

‘Refer to 4.3.5
Measure when having
trip message.

-Refer to 4.3.6 Alarm
at the inverter for
cooling fan.

#Repair of inverter

should be carried out
by original maker.

Check disconnection
of thermo sensor and
sensor circuit

It sometime happens that snapping of thermo
sensor by vibration or faulty of fittings. So, use
tester to check circuit connectivity and
resistance of sensor.

(For the relation between temperature and
resistance, refer to 2.4.8)

Repair or replace
sensor and wiring

Check function of
controller

Operate the compressor and check whether the

discharge air temperature exceed 110°C.

In case the unit stops even under normal
temperature, the controller is faulty.

-When temperature exceeds 110°C, the
controller is normal.

Instead of resistance value when it shows

disorder.

(How to check, refer to 3.1.4)
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4. Troubleshooting

4.3.2 Stop when overload trouble code [E-4] is indicated.

[In case it stops before full load operation starts]

Check whether
compressor air-end can be
turned by hand

Not turn

\l/ It can be turned by hand

Check if any abnormal
voltage drop occurs

It occurs

No voltage Ii

drop

Check function of
controller

Abnormal

=]

Check status of cooling
fan revolution

Abnormal

Normal Ii

Exceeding the
Degree for

Check ambient

temperature of

inverter for cooling fan
(18.5-22-37kW class

operating
inverter

only)
D
Normal L

Check if any alarm at
inverter for cooling fan
(18.5-22-37kW class

Alarm

only)
E
No alarm L

Purge starting
pressure is

Check discharge pressure

too high

Purge starting
pressure is normal

Check set value of thermal
relay (Excluding inverter
control type)

Too low

\l/ Normal Ii

To the next matter

1
1
1
:
1
—————=!inverter for cooling fan. ;
|
1
1
1
1

Trouble of compressor !
! air-end !

Shortage of power or !
:faulty connection !

[In case it stops after full load operation starts]

'Cooling fan locked |
:Failure in inverter i
1(18.5:22-37kW class
i only)

'Cooling air intake |
1blocked
| Failure in inverter '

1 Overload to motor for
Icooling fan
! Failure or breakdown in

Repair compressor
air-end

Remove the cause of
voltage drop

Replace controller

Check and replace cooling

fan

Check and repair inverter

(18.5-22-37kW class
only)

Unblock cooling air
intake

Check and repair
inverter

' (Refer to 4.3.6 Alarm at
:the inverter for cooling
:fan.)

:Discharge pressure high
:Purge starting pressure |
118 too high !
|

Remove the cause of
overload

Repair or replace
inverter

Re-adjust discharge
pressure

Re-adjust thermal relay




4. Troubleshooting

From the previous matter

Check current value at full | Normal = E_Frz;u_ﬂ}: thermal 1;621;1;7_ o — [ Repair or replace
load :Faulty inverter ) ' thermal relay
i (Electronic thermal ! Check or repair inverter
%)\I,l e(;r?;ii d G 1 (15kW class only) i
value) T

Check for any unbalance ! ! Remove the cause of
of voltage between each %i Abnormal voltage ié faulty voltage

phase |  TTTTTTmmsmmomsssseeeme-

\l/ Normal \i

i Check insulation i Abnormal .

Check motor iresistance and winding H Repair motor
iresistance !

Normal b
i Conf.irm no motor shaft | Apnormal .
= rattling, no grease ————— = Replace motor bearing

:leakage !

Check whether I Trouble of compressor i Repair compressor

compressor air-end can be | Not turn ' air-end = air-end

turned with light power by [ = t----------m-o-oooo-d

hand

*Refer to 2.4.1 for procedure of checking insulation resistance, winding resistance and replacement

of motor bearing.
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4. Troubleshooting

Mark Item

Cause & Explanation

Countermeasures
& Remarks

A | Check if any
abnormal voltage
drop occurs

Check such items as shortage of power supply,
length of wiring, and cable size. They cause
abnormal drop of voltage.

(Reference)

Allowable voltage drop rate shall be within

15%.

B | Check function of
controller

Check voltage between wire No.22 and 28.

+In case of emergency stop despite DC12V,
controller is faulty.

-In case of emergency stop in DCOV, controller
is acceptable.

Replace controller

C | Check revolution of
cooling fan

Revolution of cooling fan is controlled by an
inverter to keep the stability of compressor oil
temperature.

If cooling fan does not revolve normally or its
revolution speed is not controlled by inverter,
compressor oil temperature become too cold
and cause emulsification of compressor oil. Or
in other case it become too hot and cause
overheat and compressor stopping by overload.

Replace cooling fan
For inverter checking,
-refer to 3.2.3 inverter
for cooling fan

-refer to 4.3.6 Alarm
at the inverter for
cooling fan

#Repair of inverter
should be carried out
by original maker.

D |Check ambient
temperature of
inverter for cooling
fan

Cooling air intake is blocked and ambient
temperature is exceeding the degree for
operating inverter.

Cooling fan at starting board is in breakdown
and inverter is not cooled.

Inverter is in failure and does not operate
normally by overheat.

Unblock cooling air
intake.

Check and repair
cooling fan at starting
board.

Check and repair
inverter.

E | Check if any alarm at
inverter for cooling
fan

Overload in motor for cooling fan.

Failure or breakdown in inverter for cooling
fan.

(refer to 4.3.6 Alarm at the inverter for cooling
fan)

Check and remove the
cause of overload.
Repair or replace
inverter.

F | Check set value of
thermal relay

For the set value, refer to 3.2.1
15kW class Inverter control type has
electronic thermal and unable to adjust.

G | Check current value
at full load

For the current value, refer to 1.2

H |Check for any
unbalance of voltage
between each phase

-Unbalance between phases is within=2%
- Keep the fluctuation of input voltage within
rated voltage =5%.

4.3.3 Stop when reverse phase trouble code [E-2] is indicated.

Exchange R phase and S
phase and check if the
trouble code indicator
lamp glows or not

Lamp glows

Light off

Exchange phases

Repair power supply




4. Troubleshooting

4.3.4 The motor does not run while no trip message. (Inverter control type)
(15kW class)

Lighting confirmation of
the LED display of the
inverter operation panel

Lit

Not lit

RUN key lamp lighted ?

Lit

&-1s (0.8 displayed ?

Lit

\l/ Not lit

—————=>1 Inverter failure

———————=1 Frequency abnormality

Is power being supplied
! normally ? i

Normal

i Abnormal

Cause removal

Repair request

L—— =/ Repair request

Check the load condition
(Overload, etc.)

Determine the cause, using the parameter display and the status monitoring functions.

4.3.5 Measure when having trip message. (Inverter control type)
[Excerpted from inverter manufacturer's instruction manual)
@® This chapter describes about troubles of the inverter, which occur the most frequency.

For other displays trip, contact our office.

(15kW main motor)

Indication Meanine of
at operation | . .. g Description Remedies
panel indication
(1) The acceleration time AL{ istoo short. | (1) Repair request
(2) The V/f setting is improper.
oc ¢ Ove.rcurrent (3) A restart signal is input to the rotating
gr 1P during motor after a momentary stop, etc.
acceleration | (4) A special motor (e.g. motor with a small
impedance) is used.
(5) Manual torque boost value (¢ b) is large.
ore Overcurrent | (1) The deceleration time &€ L is too short. | (1) Repair request
0P during (in deceleration)
deceleration
or3 Overcurrent | (1) The load fluctuates abruptly. (1) Reduce the load fluctuation.
oL 3P during fixed | (2) The load is in an abnormal condition. (2) Check the load (operated
speed machine).
oA U-phase arm | (1) A main circuit elements is defective (1) Repair request
short-circuit (U-phase).
nrae V-phase arm | (1) A main circuit elements is defective (1) Repair request
short-circuit (V-phase).
ore3 W-phase arm | (1) A main circuit elements is defective (1) Repair request
short-circuit (W-phase).
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4. Troubleshooting

Indication .
. Meaning of . .
at operation Lo Description Remedies
indication
panel
(1) The insulation of the output main circuit | (1) Check the cables and wires for
. or motor is defective. defective insulation.
P Loaded side (2) The motor has too small impedance. (2) If this error message appears
viL L overcurre.}nt when a motor is not connected
at start time to the inverter, the inverter
itself may be faulty, so contact
our office.
(1) The cooling fan does not rotate. (1) Restart the operation by
(2) The ambient temperature is too high. resetting the inverter after it
(3) The vent is blocked up. has cooled dolwn enough.
(4) A heat generating device is installed @ The fan requires replacg ment
close to the inverter if it does not rotate during
OH Overheating i o . operation.
(5) The thermistor in the unit is ..
disconnected (3) Secure sufficient space around
’ the inverter.

(4) Do not place any heat
generating device near the
inverter.

Thermal trip (1) An input signal is impressed at control (1) The motor is overheated, so
stop input terminal PTG for optional add-on check whether the current
nHe command cards. flowing into the motor exceeds
Y from external (2) A thermal trip command (input terminal the rated current.
. function:4¥8 ur 4 ) is issued by an
device i
external control device.
(1) Rapid acceleration is operated. (1) Repair request
(2) The DC braking amount is too large.
GL ! Inverter (3) The V/f setting is improper.
overload (4) A restart signal is input to the rotating
motor after a momentary stop, etc.
(5) The load is too large.
(1) The V/f parameter is improperly set. (1) Check the load (operated
(2) The motor is locked up. machine).
i e Motor (3) Low-speed operation is performed
vL overload continuously.
(4) An excessive load is applied to the motor
during operation.
(1) The input voltage fluctuates abnormally. | (1) Repair request
+ The power supply has a capacity of
500kVA or more.
~ ngrvoltage + A power factor improvement capacitor is
) P! during opened and closed.
acceleration

+ A system using a thyrister is connected
to the same power distribution line.

(2) A restart signal is input to the rotating
motor after a momentary stop, etc.
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4. Troubleshooting

Indication
at operation
panel

Meaning of
indication

Description

Remedies

P2

Overvoltage
during
deceleration

(1) The deceleration time is too short
(regenerative energy is too large).

(2) The dynamic braking resistor has a
considerably large resistance.
Dynamic braking resistor is OFF.

(3) Overvoltage limit operation is OFF.
(4) The input voltage fluctuates abnormally.
- The power supply has a capacity of
500kVA or more.
+ A power factor improvement capacitor is
opened and closed.
-+ A system using a thyrister is connected
to the same power distribution line.

(1) Repair request

Overvoltage
during fixed
speed
operation

(1) The input voltage fluctuates abnormally.
- The power supply has a capacity of
500kVA or more.
+ A power factor improvement capacitor is
opened and closed.
+ A system using a thyrister is connected
to the same power distribution line.

(2) The motor is in a regenerative state
because the load causes the motor to run
at a frequency higher than the inverter
output frequency.

(1) Repair request

upP i

Undervoltage
(main circuit)

(1) The input voltage (in the main circuit) is
too low.

(2) Momentary power failure occurs because
undervoltage continues longer than
undervoltage detection time £§28.

(1) Check the input voltage.

(1) Inverter is stopped by panel operation
during automatic or remote operation.

(1) Reset the inverter.

Emergency ) i

£ stop (2) A stop command (input terminal
function: @8 « & ) is issued by an
external control device.

NFF ST signal (1) ST terminal is in open-circuit. (1) Close ST-CC circuit.

Y OFF

(1) The control voltage between +SU and CC | (1) Check whether the voltage

terminals is too low. between +SU and CC

Control X ) ) )
rorr (2) Control power is not supplied through terminals is DC20V or more.
Hi, power backup X )

+SU and CC terminals. (2) Repair request
undervoltage )
(3) The parameter F54 7 is not set
correctly.

Undervoltage (1) The supply voltage between R, S and T is | (1) Measure the main circuit
nnrr . . under voltage. supply voltage. If the voltage
i in main CL :

circuit (2) Trouble of rush current restraint circuit is at a normal level, the

or DC circuit fuse.

inverter requires repairing.
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4. Troubleshooting

4.3.6 Alarm at the inverter for cooling fan.

(22-37kW class)
[TOSHIBA]

If the inverter trips, an e
status when the inverter

(Operation mode flow)

[Excerpted from inverter manufacturer's instruction manual]

rror code is displayed to suggest the cause. In the status monitor mode, the

trip is held. So, you can check the information at the time of trip.

The inverter can be moved through each of the modes by pressing the MODE key.

Status moniter mode

Monitanng of
operation status

M Standard monitor mode

H Status monitor mode

M Setting monitor mode

Freqguency setting method

Setting monitor mode

Standard monitor mods
(At power source on}

Search and set

{@\' parameters

MODE

SC15157E

! The standard inverter mode. This mode appears after inverter is powered
up to indicate output frequency, alarm during operation and information

when tripping.

! The mode for monitoring all inverter status. More than 20 sorts of operating

data (trip information) can be read and during normal operation, it
indicates real time data.
: The mode for setting inverter parameters.

Indication .
X Meaning of . .
at operation indication Description Remedies
panel
(1) The acceleration time AL{ is too short. | (1) Repair request
Overcurrent (2) The V/f setting is improper.
ot ¢ during (3) A restart signal is input to the rotating
acceleration motor after a momentary stop, etc.
(4) A special motor (e.g. motor with a small
impedance) is used.
Overcurrent | (1) The deceleration time &€ L is too short. | (1) Repair request
gce during
deceleration
Overcurrent | (1) The load fluctuates abruptly. (1) Reduce the load fluctuation.
or3 constant (2) The load is in an abnormal condition. (2) Check the load (operated
speed machine).
operation

4-15




4. Troubleshooting

Indication .
. Meaning of . .
at operation | .0 ;. Description Remedies
indication
panel
Overcurrent | (1) The insulation of the output main circuit | (1) Check the secondary wiring
(An or motor is defective. and insulation state.
Yl overcurrent (2) The motor has too small impedance. (2) Set £8&13=2.3.
UL
on the load
side at
start-up)
Arm (1) A main circuit elements is defective. (1) Repair request
gCA overcurrent
at start-up
(1) The input voltage fluctuates abnormally. | (1) Repair request
+ The power supply has a capacity of
200kVA or more.
~ OVE{I’VOItage + A power factor improvement capacitor is
) P! during opened and closed.
acceleration + A system using a thyrister is connected
to the same power distribution line.
(2) A restart signal is input to the rotating
motor after a momentary stop, etc.
(1) The deceleration time &£{ is too short | (1) Repair request
(regenerative energy is too large).
(2) Overvoltage limit operation F 385 is
setto ¢ (Disabled).
Overvoltage | (3) The input voltage fluctuates abnormally.
JF2 during + The power supply has a capacity of
deceleration 200kVA or more.
+ A power factor improvement capacitor is
opened and closed.
+ A system using a thyrister is connected
to the same power distribution line.
(1) The input voltage fluctuates abnormally. | (1) Repair request
+ The power supply has a capacity of
200kVA or more.
ngrvoltage + A power factor improvement capacitor is
n during opened and closed.
oP3 constant- + A system using a thyrister is connected
speed ) to the same power distribution line.
operation (2) The motor is in a regenerative state
because the load causes the motor to run
at a frequency higher than the inverter
output frequency.
(1) The acceleration time ACC is to short. (1) Repair request
(2) The DC braking amount is too large.
n: Inverter (3) The V/f setting is improper.
we 1
overload

(4) A restart signal is input to the rotating
motor after a momentary stop, etc.

(5) The load is too large.
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4. Troubleshooting

Indication .
. Meaning of . .
at operation C . Description Remedies
indication
panel

(1) The V/F setting is improper. (1) Repair request
(2) The motor is locked up.

i e Motor (3) Low-speed operation is performed

vL overload continuously.

(4) An excessive load is applied to the motor
during operation.

oL 3

Main module

(1) The carrier frequency is high and load
current has increased at low speeds

(1) Repair request

overload (mainly at 15Hz or less).
(1) The ambient temperature is too high. (1) Restart the operation by
(2) The vent is blocked up. resetting the inverter after it
(3) A heat generating device is installed has cooled qgwn enough.
OH Overheat close to the inverter. (2 Secgre sufficient space around
the inverter.

(3) Do not place any heat
generating device near the
inverter.

(1) During automatic operation or remote (1) Reset the inverter.
E Emergency operation, an emergency stop command
stop is entered from the operation panel or an
external (terminal or communication).
Undervoltage | (1) The input voltage (in the main circuit) is | (1) Check the input voltage.
UpP i} trip (main too low.
circuit)
NEF ST terminal | (1) The ST-CC circuit is opened. (1) Close the ST-CC circuit.
Y OFF
(1) The supply voltage between R, S and T (1) Measure the main circuit
.Unde]tl‘voltage is under voltage. supply voltage.
NOFF 1n main If the voltage is at a normal
circuit level, the inverter requires

repairing.

If there is no trip record, #€r r is displayed.
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4. Troubleshooting

"STOP" key

| "MODE" key

37kW inverter (when door is opened)

SC15142E

< Method to reset after tripping >

)

&)

Press the STOP key and make sure that £ L r is
displayed.

Pressing the STOP key again will reset the inverter if
the cause of the trip has already been eliminated.

+ When any overload function [§ { ¢ : inverter overload,

8L @ :motor overload] is active, the inverter cannot
be reset by inputting a reset signal from an external
device or by operation panel operation before the
virtual cooling time has passed.

Virtual cooling time ...
£ L ! :about 30 seconds after the occurrence of a
trip
8L 2 :about 120 seconds after a occurrence of a

trip

- In case of a trip due to overheat (& H), the inverter

checks the temperature within. Wait until the
temperature in the inverter falls sufficiently before
resetting the inverter.

+ The inverter cannot be reset while the emergency stop

signal is being input from the terminal.

| A\ CAUTION

® Turning the inverter off then turning it on again resets the inverter immediately.
You can use this mode of resetting if there is a need to reset the inverter immediately.
Note, however, that this operation may damage the system or the motor
if it is repeated frequently.
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4. Troubleshooting

[Fuji Electric]
If an abnormal condition arises, the protective function is invoked and issues an alarm, then the

inverter automatically enters alarm mode. At the same time, an alarm code appears on the LED
monitor.

M Releasing the alarm and switching to running mode

Remove the cause of the alarm and press the ' key to release the alarm and return to running

. i
mode. The alarm can be removed using the .

key only when the current alarm code is displayed.

H Displaying the alarm history

It is possible to display the most recent 3 alarm codes in addition to the one currently displayed.

Previous alarm codes can be displayed by pressing the IZ\_:}/ /\‘/\' key while the current alarm code is
displayed.

H Displaying the status of inverter at the time of alarm

When the alarm code is displayed, you may check various running status information (output
frequency and output current, etc.) by pressing the !%} key. The item number and data for each
running information will be displayed alternately. Further, you can view various pieces of
information on the running status of the inverter using the IZ\:}/ /\_}\' key.

Pressing the {ﬁ:. key while the running status information is displayed returns to the alarm code
display.

Note: When the running status information is displayed after removal of the alarm cause, pressin
the {1‘. key twice returns to the alarm code display and releases the inverter from the alarm

state. This means that the motor starts running if a run command has been received by this

time.
Power ON
Programming mode
Running mode @ Configuration of function
Run/Stop of motor code data and monitor of
; g maintenancefalarm info
Monitor of running status and various status
[
T & X
Y b P
Y -
» PESET F ! £
Occurrence of %, % i ’,’
a heavy alarm \\\ Y ) //(Press this key if an
. Alarm mode ,*  alarm has occurred.)
Display of alarm status
SC15031E
B Running mode : Run-stop command can be set at general operation. Also running status

during real time can be monitored.
B Programming mode : This mode allows you to configure function code data and check a variety of
information relating to the inverter status and maintenance.
M Alarm mode : If an alarm condition arises, the inverter automatically enters alarm mode. In
this mode, you can view the corresponding alarm code and its related
information on the LED monitor.
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4. Troubleshooting

[Possible causes / What to check and suggested measures (Provide only main items)]

[1]1 77~ Instantaneous overcurrent

Problem The inverter momentary output current exceeded the overcurrent level.

- . .
£4 /7 Overcurrent occurred during acceleration.

= . .
{4 " Overcurrent occurred during deceleration.

LA Overcurrent occurred during running at a constant speed.

Possible Causes What lo Check and Suggested Measures

{1 The inverter outpul lines were | Disconnect the wiring from the inverier output lerminals (JU], [V] and
short-circuited. [W]) and measure the interphase resistance of the motor wiring. Check
if the resisiance 1s oo low,

= Remove the short-circuited part (including replacement of the
wires, relay terminals and motor).

{2) round faulis have occurred at | Disconnect the wiring from the output terminals (U], [V] and [W]) and
the inverter output lines. perform a Megger test.

= Remove the grounded parts (including replacement of the wires,
relay terminals and motor),

{3) Overload. Measure the motor current with a measuring device to trace the current
trend. Then, use this data to judge if the trend is over the calculated load
value for your system design.

=>If the load is too heavy, reduce it or increase the inverter capacity.

Trace the current trend and check if there are any sudden changes in the
current.

<> Ifthere are any sudden changes, make the load fluctuation smaller
or increase the inverter capacity.

{4) Malfunction caused by noise. Check if noise control measures are appropriate {e.g., correct
grounding and routing of contrel and main cireuil wires).

[2] {ii» Overvoltage

Problem The DC link bus voltage was over the detection level of overvoltage.

{7}/ Overvoltage occurred during acceleration.

i Overvoltage occurred during deceleration.

[i/7  Overvoltage occurred during running at constant speed.

Possible Causes What to Check and Suggested Measures
(1) The power supply voltage Measure the input voltage.

exceeded the inverter's

; ; =>» Decrease the voltage to within the specified range.
specification range.

(2) A surge current entered the In the same power ling, if a phase-advancing capacilor 15 tumed
input power supply. ON/OFF or a thyristor converter is activated, a surge (momentary large
increase in the voltage or current) may be caused in the input power.

= Install a DC reaclor,

(3) Malfunction caused by noise. Check if the DC link bus voltage was below the protective level when
the overvoltage alarm occurred.

SC15043E
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4.

[3] ../ Undervoltage

Troubleshooting

Problem DC link bus voltage has dropped below the undervoltage detection level.

Possible Causes

What to Check and Suggested Measures

(1) A momentary power failure > Release the alarm.
occurred.
(2) The power supply voltage did Measure the input voltage.
not reach the inverter's = Increase the voltage to within the specified range.
specification range.
(3) Peripheral equipment for the Measure the input voltage to find which peripheral equipment

power circuit malfunctioned, or
the conneclion was incorrect.

malfunctioned or which connection is incorrect.

= Replace any faulty peripheral equipment, or correct any incorrect
connections.

[4] . »7 Input phase loss

Problem Input phase loss occurred, or interphase voltage unbalance rate was large.
Possible Causes What to Check and Suggested Measures
{1} Breaks in wiring to the main Measure the input voltage.

power input terminals.

= Repair or replace the main circuil power inpul wires or mput
devices (MCCB, MC, etc.).

(2}

The screws on the main power
input terminals are loosely
tightened.

Check if the screws on the main power input terminals have become
loose.

=>» Tighten the terminal screws to the recommended torque.

(3

Interphase voltage unbalance
between three phases was 100
large.

Measure the input voltage.

[5]

Problem  Qutput phase loss occurred.

7

! Output phase loss

Possible Causes

What to Check and Suggested Measures

(1)

Inverter output wires are
broken.

Measure the output current.

= Replace the output wires.

(2}

The motor winding is broken.

Measure the output current.

= Replace the motor.

(3}

The terminal screws for inverter
output were not tight enough.

Check if any screws on the inverter output terminals have become
loose.

=>» Tighten the terminal screws to the recommended torque.

SC15044E
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4. Troubleshooting

[6] /4 / Heat sink overheat

Problem Temperature around heat sink has risen abnormally.

Possible Causes

What to Check and Suggested Measures

()

Temperature around the
inverter exceeded the inverter's
specification range.

Measure the temperature around the inverter.

= Lower the temperature around the inverter (¢.g., venuilate the panel
where the inverter is mounted).

(2)

Ventilation path is blocked.

Check if there is sufficient ¢learance around the inverter,

=>» (Change the mounting place to ensure the clearance.

Check if the heat sink 1s not clogged.
= (lean the heat sink.

(3)

Cooling fan's airflow volume
decreased due to the service life
expired or failure.

Check the cumulative run time of the cooling fan.
= Replace the cooling fan.

Visually check whether the cooling fan rotates normally.
=2 Replace the cooling fan.

(4)

Overload.

Measure the output current.

[7] [ / Overload of motor 1/ [/~

[/~ Overload of motor 2

Problem Electronic thermal protection for motor 1 and 2 activated.

Possible Causes

What to Check and Suggested Measures

ey

The electronic thermal
characteristics do not match the
motor overload characteristics.

Check the motor characteristics.

(2)

Activation level for the
electronic thermal protection
was inadequale.

Check the continuous allowable current of the motor.

(3)

Overload.

Measure the output current,
=>» Reduce the load.

SC15045E
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4. Troubleshooting

[8] /i /!/ Inverter overload

Problem Temperature inside inverter has risen abnormally.

Possible Causes

What to Check and Suggested Measures

(1) Temperature around the inverter
exceeded the inverter's
specification range.

Measure the temperature around the inverter.

= Lower the temperature (e.g.. ventilate the panel where the inverter
18 mounted).

(2} Overload.

Measure the output current.
=> Reduce the load.

(3) Ventilation paths are blocked.

Check if there is sufticient clearance around the inverter.

= Change the mounting place to enswre the ¢learance.

Check if the heat sink is not clogged.
=» (lean the heat sink.

() Cooling fan's airflow volume
decreased due to the service life
expired or failure.

Check the cumulative run time of the cooling fan.
= Replace the cooling fan.

Visually check that the cooling fan rotates normally.

= Replace the cooling fan.

(3) The wires Lo the molor are 00
long, causing a large leakage
current from them,

Measure the leakage current.
=>» Insert an output circuit filter (OFL).

[9] £~5 CPU error

Problem A CPU error (e.g. erratic CPU operation} occurred.

Possible Causes

What to Check and Suggested Measures

(1) Inverter affected by strong
electrical noise.

Check if appropriale noise control measures have been implermented
{e.g. correct grounding and routing of signal wires, communications
cables, and main circuit wires).

=» Implement noise control measures.

SC15046E

| A\ WARNING

® Before proceeding to the maintenance and inspection, turn OFF the power and wait at
least five minutes. Make sure that the LED monitor is turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped below the safe level (+25 VDC or below).
Electric shock may occur.
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4. Troubleshooting

4.3.7 Dryer abnormality trouble code [E-3] (Stopping if abnormality mode is set)

Check for overheating of

Overheated

Not
overheated

dryer
[A]

l

Remove cause of
overheat

Check for looseness or
disconnection of wire
connection

Fault found |
ﬁ

Check and repair

\l/ Nothing wrong found

Check function of

Replace controller

overheating of dryer

poor ventilation of dryer may cause
overheating. Pay carefully attention to them
especially in summer season. And make sure
the dust-poof filter is not clogged.

controller ! !
2]
Mark Item Cause & Explanation Countermeasures
& Remarks
A | Check for Higher ambient temperature than 50C and Suction of air and

ventilation of the room
shall be sufficient.

To restart hold down
the reset button at
operation panel.

controller

Check function of

In case other causes can be found, check
controller. Measure voltage between cable
No.33 and 28.

DC12V : under normal operation

DCOV : when thermal relay functions
When trouble code cannot be reset under
normal operation, the controller is faulty.

Replace controller

#Dryer warning / abnormality : Warning and abnormality can be changed by setting at the

operating panel. (for details, refer to 3.4.1 & 3.4.2) (Factory default settings : “Abnormality”)
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4. Troubleshooting

(1) Troubleshooting of dryer

1. Unable to run

No power

Check power supply of
dryer

supplied

\l/ Power supplied

Check voltage

Low

\l/ Normal

i Malfunction of EMG1
irelay. (15-18.5-22kW
' class only)

Check function of EMG1
Abnormal
relay and electromagnet
switch
\l/ Normal
Power
Check function of thermal | supplied
relay (37kW class only)
No power supplied
P
Check function of high SS;‘;)elliﬂed
pressure switch
(HP/PRS1)
Normal
Check function of over
load protector (OLP) and Sgg‘;ﬁge d

thermal protector (TP)
mounted on the
refrigerator compressor

[~]

! and electromagnet
I'switch

| High pressure switch
'(HP/PRS1) operate

! Resistance of terminals
! 0Q: Normal

! oo Q: Rise of the .
I refrigerant pressure |
| or failure of the !
| switch !

:and thermal protector

1 (TP) operate

1 Resistance of terminals
i (When the refrigerator
i iscold)

' 0Q: Normal

' o Q: Failure

1% Measure resistance at
' connector CN23.

! For details, please

! refer to electrical

! wiring diagram 3.3.

4-25

Check and repair

Adjust to rated voltage

Check and repair

Check and replace

Check and replace

Check and replace




4. Troubleshooting

Mark Item Cause & Explanation Countermeasures
& Remarks
A | Over load protector |OLP/TP is equipped on the top of compressor -OLP operating/return
(OLP) operate for freezer to protect it from overload. temperature :

1 15-22kW class
Thermal protector
(TP) operate

118.5- 37kW
class

<Cause>

(D Refrigerant gas leakage (the indicator
needle of refrigerant evaporation pressure
gauge points out of the lower limit of
operating range.)

@ High temperature of intake refrigerant gas
due to maladjustment of capacity control
valve.

@ Faulty OLP/TP

130°C/65°C (4.7A/at
100°C)
TP operating/return

temperature :
110°C/88°C

-Refrigerant

evaporation pressure
gauge operating range
(During operation)
15-22kW class :
0.41-0.73MPa
18.5-37kW class :
0.70—1.15MPa

- Check and adjust of

capacity control valve
[refer to 4.3.7(2)]

- Check and replace

(Supplementary information)

In class 15-22kW, fan motor thermal protector (FT) is built-in in fan motor of condenser for

protection. If FT activates, dryer will malfunction. Confirm the conduction within wire numbers
23 and 33 of the CN23 connector (2-poles). If conduction cannot be confirmed, either the high
pressure switch (HP) or the fan motor thermal protector (FT) has been activated and an

inspection or replacement will be necessary.
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4. Troubleshooting

2. Water drained at outlet

Check drain valve of Closed
solenoid valve (SV6) for
draining condensate

\l/ Opened
No breakage of drain pipe,
clogging at solenoid valve | Clogged
(SV6) for draining
condensate and strainer

\l/ Not clogged
Solenoid valve (SV6) for Frozen
draining condensate check
if frozen

\l/ Not frozen
Check whether solenoid Non
valve (SV6) for draining movement
condensate functions
correctly

l/ Normal A
Check function of capacity | Abnormal
control valve

Normal B

Check operation Not operate
condenser fan

Sometimes operation

Open drain valve

i Drain pipe and strainer

Check and clean
(refer to 2.4.14)

:clogged

| Faulty solenoid valve |

1(SV6) for draining L ——
.condensate !

To discharge the drain
with dissolved
Wind up to the heat tape

i Malfunction solenoid

|
ivalve (SV6) for draining ! .
icondensate and auxiliary !

.relay (DX) i

Disassemble or replace
solenoid valve

Check auxiliary relay
(DX)

| Capacity control valve is i

Ié
! maladjusted '

Check and adjust
[refer to 4.3.7(2)]

______________________

I Short-circuit the terminal |
'of fan control pressure

' switch (FCP/PRS2)
| -Operation during

Replace fan control
pressure switch or
condenser fan motor

! circuit- - - Failure of the
! switch
| *Not operate- - - Failure of !

i the condenser fan motor '

Wrap to piping with
thermal insulation

Check ambient ni\fo't_shlt'éﬂlé for operation !
— —_—
temperature ! conditions !
More than dew-point
temperature
Down VT i
1
Check cooling efficiency ~—————=1Cooling efficiency down ‘————>>
.

Normal

Check ambient Too high

temperature

\l/ Normal

Check dust filter and Clogged

condenser

Check refrigerant leak

| Ambient temperature is |

é
'mot suitable for operation |

Lower ambient
temperature

i Dust filter clogged !

! Condenser fins clogged

Clean dust filter
Clean condenser
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4. Troubleshooting

. Countermeasures
Mark Item Cause & Explanation & Remarks
A |Check whether 15kW class - Check wiring

for draining
condensate

solenoid valve (SV6)

functions correctly

At a ratio of 1 second, normal solenoid valve is
activated when the AC200V is applied to S1
between the line No. 18 of about 22 to 80
seconds intervals (varies according to ambient
temperature).

18.5-22-37kW class

At a ratio of 2 seconds (18.5-22kW) or 3
seconds (37kW), normal solenoid valve is
activated when the AC200V is applied to S1
between the line No. 18 of about 22 to 90
seconds intervals (varies according to ambient
temperature).

- Check seizing at
solenoid valve

- Check auxiliary relay
(DX)

capacity control
valve

Check function of

During operation if the indicator needle of
refrigerant evaporation pressure gauge
exceeds upper limit of operating gauge then
there is maladjustment of capacity control
valve.

- Check and adjust of
capacity control valve
[refer to 4.3.7(2)]

Refrigerant
evaporation pressure
gauge operating range
(During operation)
15-22kW class -

0.41—0.73MPa
18.5-37kW class :
0.70—1.15MPa

3. Able to start, but stop soon

Check voltage of power
supply (Within=5% of
rated voltage)

Low

Normal

Check operation
condenser fan

Not operate

Sometimes operation

Check operation

Stop

= It gets overloaded
1

after stop

Immediately restart

'of fan control pressure 1
'switch (FCP/PRS2) |
1 - Operation during '
1 circuit- - - Failure of the
i switch
|
1

*Not operate- - - Failure of!
the condenser fan motor !
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Adjust to rated voltage

Replace fan control
pressure switch or
condenser fan motor

Check capacity control
valve [refer to 4.3.7(2)]

Wait more over
3 minutes after stop




4. Troubleshooting

4. Air or drain blowing at drain outlet

Check function of Abnormal

controller

\l/ Normal A

Check whether solenoid

valve (SV6) for draining | Abnormal _ !valve (SV6) for draining '
1

condensate functions

e

iMalfunction solenoid

rcondensate and auxiliary

Replace controller

Disassemble or replace
solenoid valve
Check auxiliary relay

correctly irelay (DX) i (DX)
B
. Countermeasures
Mark Item Cause & Explanation & Remarks
A | Check function of Check and confirm that correct signal is sent to | Check controller
controller solenoid valve (SV6).

It is OK when power is supplied for 1 second at

the internal of ¥ about 22 to 80 seconds

(varies according to ambient temperature).
15kW class 1 22 to 80 seconds
18.5-22-37kW class : 22 to 90 seconds

B | Check whether
solenoid valve (SV6)
for draining
condensate functions
correctly

At a ratio of 1 second, normal solenoid valve is
activated when the AC200V is applied to S1
between the line No. 18 of ¢ about 22 to 80
seconds intervals (varies according to ambient
temperature).
15kW class 1 22 to 80 seconds
18.5:22:-37kW class : 22 to 90 seconds

+Check wiring

- Check seizing of
solenoid valve

+Check auxiliary relay

(DX)

5. Drain not discharge from drain outlet

Check whether solenoid

valve (SV6) for draining Normal

condensate functions
correctly

-Seat portion of
solenoid valve (SV6)

condensate is clogged
- Strainer clogged
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Disassemble and clean

(refer to 2.4.14)

for draining ié
1
1




4. Troubleshooting

(2) Countermeasures for dryer troubles

(15-22kW class)
[Adjust of the hot gas by-pass valve]

Anti-
clockwise Clockwise

f

Adjusting screw

|

/_,Vinyl cap

| Hot gas
% by-pass valve

A020250 PK0459

[Operating range of refrigerant
pressure gauge (During operation)]
15-22kW class : 0.41—0.73MPa

A020251

® e

In case the interior of heat exchanger gets frozen when
the dryer is operated with the indicator of refrigerant
pressure gauge placed lower than the refrigerant
evaporation pressure.

Stop the compressor, and melt ice.

Remove the rear panel, and take off the red-vinyl cap
top of hot gas by-pass valve.

Operate the dryer only, after make short-circuit
between the coil (wire # 1) of electromagnet switch
52C for dryer and power source (wire # S1), what is
installed in starter panel. Be care and be sure on
safety, as the dryer is start in a moment power source
ON.

Turn the adjusting screw of hot gas by-pass valve
clockwise generously by using (=) screwdriver, until
hand is show between 0.50—0.54MPa on the
refrigerant pressure gauge. After a moment, fan motor
for condenser should be repeat "ON" - "OFF".

In case proper adjustment is impossible even after
above adjustments have been done, the hot gas

by-pass valve is defective. Replace it with a new one.

® In case the dew point indicator of refrigerant pressure

o)

gauge shows unusually high temperature while the
ambient temperature is not so high.

Stop the compressor, and power source OFF. Remove
the rear panel, and take off the red-vinyl cap top of hot
gas by-pass valve.

Operate the dryer only, as same as previous section of
®.

Turn the adjusting screw of hot gas by-pass valve
anti-clockwise generously by using (-) screwdriver,
until hand is show between 0.50—0.54MPa on the
refrigerant pressure gauge. After a moment, fan motor
for condenser should be repeat "ON" - "OFF".

In case proper adjustment is impossible even after
above adjustments have been done, the hot gas

by-pass valve is defective. Replace it with a new one.
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(18.5-37kW class)
[Adjust of the capacity control valve]

“Temperature measurement position” at
refrigerant exit pipe of heat exchanger (HX)

Capacity control
valve

SC15068

[Position to attach temperature sensor]

¥ Flip up the isolator
materials and attach
a sensor at the
portion that is about
30—40mm from the
root part of heat
exchanger (HX)
outlet pipe.

Temperature Temperature
drops rises
1\‘ Adjusting screw
() (8mm hexagonal
N . .
opposite side)

Capacity control
valve

SC15004

® 6O

In case the interior of heat exchanger gets frozen when
the dryer is operated with the indicator of refrigerant
evaporation pressure gauge placed lower than the
refrigerant evaporation pressure.

Stop the compressor, and melt ice.

Remove the left side cover and top cover of dryer and
attach a thermistor temperature sensor to the
refrigerant exit pipe of heat exchanger (HX) (3%refer to
picture on the left side).

Make short circuit between the coil (wire number 11)
of magnetic switch 52C for the dryer inside the
starting board then input power and operate the dryer
under unload condition.

At the time, be care and be sure on safety, as the dryer
is start in a moment power source ON.

Use a hexagonal wrench (size 8 mm) to slowly turn the
adjusting screw in a clockwise direction to adjust
temperature of refrigerant pipe surface meet the range
1.5« 2.5°C(50Hz), 1.0 2.0°C(60Hz).

After a moment, fan motor for condenser should be
repeat "ON" - "OFF".

In case proper adjustment is impossible, the capacity
control valve is defective. Replace it with a new one.

In case the dew point indicator of refrigerant
evaporation pressure gauge shows unusually high
temperature while the ambient temperature is not so
high. When high pressure switch activated.

Operate the dryer at unload condition and follow step
©),3 mentioned above.

Use a hexagonal wrench (size 8 mm) to slowly turn the
adjusting screw counterclockwise direction to adjust
temperature of refrigerant pipe surface meet the range
1.5« 2.5°C(50Hz), 1.0 2.0°C(60Hz).

After a moment, fan motor for condenser should be
repeat "ON" - "OFF".

In case proper adjustment is impossible, the capacity
control valve is defective. Replace it with a new one.

Position of indicator
needle of pressure
gauge when stop.

SC15049
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4. Troubleshooting

[Explanation of the fan control pressure switch (FCP) and the high pressure switch (HP)]

Fan control pressure switch

(FCP)

High pressure switch

(HP)

15-22kW class

SC11004

@ The fan control pressure switch is a device that

switches the condenser fan ON/OFF to control the
condensing pressure to stay within an appropriate
range.

The high pressure switch is arranged in a parallel
manner with the fan control pressure switch and is a
protective device that abnormal error or alarm of the
dryer or shuts down (when the controller is configured
as ON) when the refrigerant pressure has abnormally
increased.

[Failure case on fan control pressure switch]

When fan for condenser does not function, rising of
refrigerant pressure leads to appearance of water
drops, oil drops appear (indicator needle exceeds upper
limit) and cause activation of high pressure switch.
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4.4 Others

4. Troubleshooting

4.4.1 Oilis found mixed in discharge air. (Oil consumption increases)

Check compressor oil level

\l/ Proper level

Check discharge pressure

Too much :Too much oil ié Drain oil
.
Less than
0.39MPa :L . ! Check and adjust
——=>Low discharge pressure ~——>>

pressure control valve

\l/ More than 0.39MP.

Check separator
scavenging orifice and
strainer

Disassemble and clean

Not clogged

4.4.2 Abnormal noi

Clogged Clogging by poor !
5 [
Iscavenging !
1T T T T T T T T T T T T T T T T ‘I
1 .
] Separator clogging e
1

Replace

se emission from belt.

Check belts for slippage

Slippage found |
L: Loose belts

Adjust belt tension or
replace

[~]

Replace

Mark Item Cause & Explanation Countermeasures
& Remarks
A Check belts for Abnormal noise is emitted due to slippage Adjust belt tension or
slippage by primary elongation or friction. replace
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4. Troubleshooting

4.4.3 Compressor start and stops too frequently while no air is consumed.
(Auto start/stop operation)

Check air leak from piping Alr leaks :Air leaks from piping %
.
\l/ No air leaks
Check any air leaks from Air leaks |TTTTTTTTTmmmmT e !
the seat of pressure Faulty seat —_—>

control valve

[~]

[
1
1

Repair air leaking
portion

Repair or replace

from the seat of
pressure control valve

also. When leakage happens at the seat part,
air from secondary side of pipe of purging
(Circuit of solenoid valve for capacity control) is
released to primary side of air filter via
pressure control valve so even without using
air, the machine starts automatically.

. Countermeasures
Mark Item Cause & Explanation & Remarks
A | Check any air leaks |The control valve functions as a check valve Replace the valve of

pressure control valve

4.4.4 Compressor often stops without trouble code indicator lamp glowing and
knowing no reason of the phenomena.

Check function of
controller

\l/ Normal Ii

Check whether any noise
exists at the power side

Abnormal :
él

. N 1
Noise exists 1 !
E 1

Repair or replace
controller

Power supply shall be
changed to the other
power than the power

causing noise

Mark Item

Cause & Explanation

Countermeasures
& Remarks

Check function of
controller

When performing remote control operation,
check wiring of terminal No.34 and 37 for any
looseness or check the remote control switch for
any faulty contact.
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4. Troubleshooting

4.45 Even when each control switch is pushed ON, the machine will not start.

Check function of Abnormal | . ' Repair or replace
— _—
controller :Malfunctlon of controller } controller
A
Mark Item Cause & Explanation Countermeasures
& Remarks

controller

A | Check function of

Check if any key is pushed due to incorrect
installation of controller. If any, each operation
becomes impossible.

- Faulty contact of each switch

- Faulty contact of controller connector

Check installation of
controller

Repair or replace

wiring
-Damage of controller Repair or replace
controller
4.4.6 Start indicator lamp glows, but the unit will not start.
Check fiLis Machine is mode
. |ttt 1
Stogcmgééli:?nagrt;esrtart operation ' During each mode ' Disengage each mode
! operation ! operation

advance operation mode

Check function of
controller

Abnormal |
él

Normal

[~ ]

Check function of
electromagnet switch

2]

No engaged in each mode operation

Repair or replace

controller

Malfunction of !
! electromagnet switch !

Not move

Repair or replace
electromagnet switch

Cause & Explanation

Countermeasures
& Remarks

If AC200V is not generated between line
number 1—S1, controller is faulty.

Replace controller

Mark Item
A | Check function of
controller
B |Check function of
electromagnet
switch

If AC200V is generated between line number
1—S1, then breakage of switch or disconnection
of wiring might be the cause.

If the switch functions but the motor does not
work then the motor is burnt or its wiring is
disconnected.

Repair or replace
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5. Reference

5.1 Structure of Parts
PILOT piping

Sars
:
(1 1 @lr[—

\ SC15144
Vacuum relief valve Pressure sensor
(Suction negative pressure)

22-37kW class (2-Point control type)

5.1.1 Vacuum relief valve (Built in unloader)

During assembling, carefully install valve so that it %PILOT pressure
should be straight. (If it is installed slant, the valve Relays the PILOT pressure to the
top could not fit the hollowed portion of the valve. vacuum relief valve from the unloader
Sometimes it could cause malfunction.) activation chamber
Piston PILOT pressure

J, Separator receiver tank

Valve =

@Passage 5-$4.2 /
A-A Section

SC13080-2E
22-37kW class (2-Point control type)

Function :
When unloading, the piston will be pressed by the signal (3¥) from either the unloader activation
chamber, and by the valve opening in conjunction with this, the compressed air from the separator
receiver tank will flow into the compressor air-end from the passage marked with the black dot.
Therefore, interior of compressor air-end will not become excessively vacuum and so vacuum noise

is alleviated.
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5.1.2 Auto-relief circuit

Unloader 1
pnmary chamber:

]
External piping -7 -

Function :

5. Reference

Air filter

.&
Crifice

<X

Exlemal pipin
PP Boleroid valve (8V1) for capacity
{purge) contrel

Compressor
air-end

Separalor
receiver tank

SC15145E
22-37kW class (2-Point control type)

When stopping, capacity (purge) control solenoid valve (SV1) opens thus pressurized air from

separator receiver tank flows through SV1 to external piping at unloader. Pressurized air from

external piping flows in the primary chamber of unloader and be released to the atmosphere

through the air filter.
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5. Reference

5.1.3 Solenoid valve for starting unload (SV4) (Regulator control type only)

NC (Unloader secondary camber)

COM (Unloader spring chamber) COM (Unloader spring chamber)
NO (Unloader primary camber) NC (Unloader secondary camber)

< T
mn|

H ) Solenoid valve NO

Gasket used on the . ¢ )
mounting surface mounting surface  (Unloader primary camber)

(Solenoid valve attached) H-H Section

&
”Il " Solenoid valve for starting unload (SV4)
O

SC13081E
22-37kW class (Regulator control type)

Function :
When starting, when electricity is conducted to the solenoid valve for starting unload (SV4), the
unloader secondary chamber (NC) and the unloader spring chamber (COM) communicate, the
spring chamber is placed under a negative pressure, and with a low pressure the unloader valve
becomes completely closed and the starting of unloaded operation is performed. When the starting
of unloaded operation is cancelled, SV4 is de-energized, the unloader spring chamber (COM)

communicates with the unloader primary chamber (NO), and normal operation is performed.



5. Reference

5.1.4 Regulator (Regulator control type only)

Unloader spring  Unloader activation

. o chamber chamber
rJ_I._[r— Pressure adjusting screw
|

Diaphragm = IN
: o r';.;.rj- £ Regulator
4’” %& ~ secondary
g n Valve stem © pressure
Primary side —> s —> Secondary side
(Separator : (To unloader and
receiver tank) vacuum relief valve)
Unloader Unloader
primary camber secondary camber
S_M013 SC13082

22-37kW class (Regulator control type)

Function :
The primary side of the regulator is arranged in line with the separator receiver tank and the
secondary side of the same is arranged in line with the solenoid valve for purge control (SV1) and
the activation chamber of the unloader.
When air consumption decreases, pressure in

separator receiver tank builds up and exceeds set

iE value of regulator’s spring tension. It pushes the
i : spring and diaphragm of regulator. As a result,
_L internal passage of regulator is opened so pressurized
o — L st hec air from regulator secondary side flows into unloader
; 5 i ""Il s Pg? activation chamber and close the unloader.

FR3I L 17" . . . .
£ @ || + When air consumption increases, pressure 1n separator

T 7| Grmprass
c air-arid
I

receiver tank drops to a lower value set for regulator’s

| 1 =aal drain
spring tension. The spring expands and closes internal

passage of the regulator. Another spring in the

- . .. .
Separator unloader will open the unloader and air is sucked in
recaiver tank

and compressed.

Depending on the increase-decrease of air

L/_‘_,_ \‘j consumption, regulator steplessly adjust the air intake
SC15146E amount in a range from 0—100%. Solenoid valve (SV1)

SAS3TRD-SB/6E for purge control is closed after starting unloader

operation but as air consumption decreases so it is
opened when [purge operation switching time] is
reached. Therefore purge operation begins and
pressurized air from separator receiver tank is
released through the air filter. When air consumption
increase and service air pressure drops to [Full load
recovering (purge cancellation) pressure] purge
operation is cancelled and the regulator control

operation is restarted.



5. Reference

5.2 Table of Reference Data

5.2.1 Table of set values

Ttem Unit 15kW class | 18.5kW class | 22kW class | 37kW class
* Protection devices
Set value of main motor thermal A See 3.9.1
relay o
Set value of dryer thermal relay A — See 3.2.1
Discharge air temperature C Abnormality 110°C Alarm 105C
Separator discharge air C Abnormality 110°C Alarm 105C
temperature
Emergency stop due to excessive C Abnormality 120°C
rise of discharge air temperature Y
* Dryer set value
[1.5—2.5C [1.5—2.5C
Hot gas by-pass valve MPa 0.516 (50Hz)] 0515 (50H2)]
[Capacity control valve] ['C] : [1.0—2.0°C : [1.0—2.0°C
(60Hz)] (60H2z)]
1 Over load protector CIC 130/65 145/65
Operating/Return temp. o - -
Operating current /Operating temp. A/C 4.7/100 11/100
%2 Thermal protector CrC . 135/61 . 110/88
Operating/Return temp.
23 Fan motor thermal protector C 130+5 . 13045 -
Operating temp. B B
High pressure switch HP/PRS1 4.15%0.15 4.15+0.15
Operating/Return pross. MPa/MPa| 2.86/2.17 /3.940.9 2.86/2.17 /3.940.9
Fan control (pressure) switch 2.6+0.1 2.6+0.1
FCP/PRS2 Operation/Stop press. MPa/MPa| 1.96/1.35 /1.9%+0.1 1.96/1.35 /1.9+0.1
4 Bimetal thermostat CIC _ 90/80 _ 90/80
Operating/Return temp.
+ Pressure
. . 2-Point control/
Specifications | o 1ator control MPa 0.7(7.1) | 1.40(14.3) 0.7(7.1)
35‘:;211555 e Inverter control (kgffem?) 0.5-0.85 —
(5.1-8.7)
o .. kPa
Air filter indicator (mmAq) 6.22(635)
Pressure control valve (kg/f[’/lz; )| 043 (4. jroobl: 0.39 (4.0) T8;32
2-Point control/
Safety valve | Regulator control MPa 0.88(9.00 | 1.55(15.8) 1.0(10.2)
(Blowout press.) Inverter control (kgf/cmz) 1.0(10.2) - - -
Full load recovering pressure MPa
Purge cancellation pressure (keflem?)
Control pressure (PL) g See 3.4
Unloading (purge) operation MPa
starting pressure (PH) | (kgf/cm?)

To the next page
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5. Reference

From the previous page

Ttem Unit 15kW class 22kW class | 37kW class
+ Timer
Apto start/stop predicted stop sec 20180
time
Discharge air
Temperature
higher than
10°Cfor Discharge air temperature higher than
Starting unload time sec 15 seconds 10°C(*50°C) for 15 seconds

less than 10°C
for 60 seconds

%6
15 seconds

less than 10°C(*50°C) for 60 seconds

21 The overload protector performs overload protection of the refrigerator compressor for dryer with
the temperature and the operating current (2 types).

2¢2 The thermal protector performs overload protection of the refrigerator compressor for dryer with

the temperature.

23 Fan motor thermal protector is integrated in fan motor for condenser of dryer to protect the dryer
fan motor from overload depends on temperature.

24 The bimetal thermostat controls the ON/OFF of the solenoid valve in the by-pass circuit of the

refrigerant.

25 The temperature of the 5 mark apply from the following SER.NO.

® SASG19RD-5E/6E :0086~/0078~
® SAS22SD(RD)-5E/6E :0115~/0176~
® SMS22ESD(ERD)-5E/6E :0097~/0100~

® SMS22RD-5E/6E :0057~/0063~
#6 The starting unload time of the 6 mark apply from the following SER.NO.

® SAS15SD(RD)-5E/6E :0169~/0207~
® SMS15ESD(ERD)-5E/6E :0094~/0119~

56

® SAS37SD(RD)-5E/6E  :0107~/0156~
@®SMS37ESD(ERD)-5E/6E :0084~/0091 ~
@®SMS37RD-5E/6E :0066~/0078~

® SAS15VD-E 10142~
® SMS15EVD-E ‘0093~




5. Reference

5.3 List of Belt Tension (for sonic tension meter)

Start testing belt tension, using sonic tension meter, according to the following procedures. This
instruction is based on GATES Sonic Tension Tester.

(How to input data for sonic tension meter is referred to the manual provided together with the meter
by GATES UNITTA ASIA.)

(1) Inputting data
Enter the following three items into the meter. (The belt used in this machine is V ribbed belt.)
@ Enter belt mass constant (MASS)
Enter unit mass per one ribbed portion.
@ Enter belt width into meter
Pick up suitable one in the following table.
@ Enter belt span length into meter
Pick up suitable one in the following table.

(2) Measurement of belt tension

(D To measure belt tension, a microphone connected to tester is placed firmly at 2 cm distance from
belt center and then flip belt center near microphone with a finger or pat it lightly with a driver
handle for measurement of belt tension.

@ This measurement should be performed two times : primary stage on new belt ( or upon
replacement of belt) and second stage upon readjustment of belt tension ( after two hours of full
load operation because the belt is elongated during initial operation.)

@ Note that the value measured at primary stage and the one measured are different.

@ As the tension is automatically adjusted with 15kW class, it will not be necessary to make
re-adjustments after adjustments have been made when the unit is new.

® Belt tension value is shown in N (Newton). The measured value should be within the allowable
range of N values (10%), but it is better that the value should be as close as possible to the
middle of the allowable range.

Standard values of .
o . . Belt tension values
Model Frequency Spegﬁ- sonic tension meter
cations Belt Belt Belt New belt (N)
mass width span (Allowable range)
0.70MPa 348 489 (465—538)
50Hz | 0-85MPa 349 525 (499—578)
15kW class 0.93MPa 350 600 (570—660)
[0.90MPa] 3 9/m 20
2-Point control type 0.70MPa | % 352 480 (456—528)
[Regulator control typel | ' ["0.85MPa 352 555 (527—610)
0.93MPa
[0.90MPal 353 650 (618—715)
15kW class . 0.5—
Inverter control type 0.85MPa 3.2g/m 20 349 525 (499-578)
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Sta.ndard .Values of Belt tension values
Specifi- sonic tension meter
Model Frequency | . o Belt Belt Belt New belt (N) | Adjusted (N)
. (Allowable (Allowable
mass width span range) range)
1,491 1,292
#¢18.5kW class 50Hz 1.40MPa 12 331 (1.342~1.640) | (1.163~1 421)
Regulator control 19.0g/m | (12 rib - 1 510’ : n 308’
1,756 1,622
0.70MPa 401 | (1 580—1,932) | (1,370—1,674)
1,734 1,503
T POHz | 0.85MPa 420 1 (1,561-1,907 | (1,353-1,659)
: class 0.93MPa . 16 1,730 1,499
2-Point control type [0.90MPa] 19.0g/m | (12 rib (1,5517591 é903) (1’34194_71 6649)
[Regulator control 0.70MPa X1 belt)| 410 a 59261 866) | (1 3931 617)
typel , : , ;
1,680 1,456
60Hz | 0.85MPa 427 | (1 519—1,848) | (1,310—1,602)
0.93MPa 493 1,676 1,452
[0.90MPa] (1,508—1,844) (1,307—1,597)
2,698 2,338
0.70MPa 435 | (9,498 2.969) | (2,104—2,572)
2,687 2,329
O 50Hz | 0.85MPa 429 | (9.418-2,956) | (2,096—2,562)
: class 0.93MPa 6 126 2,681 2,323
. [0.90MPa] . (2,413—2,949) (2,091—2,555)
2-Point control type 19.0g/m | (8 ribx 2 592 2 946
[Regulator control 0.70MPa 2 belt) 450 © 33:;_2 851 | @ 021’_2 471)
typel , : , ;
2,681 2,237
60Hz | 0.85MPa 443 | (93932 839) | (2,013—2,461)
0.93MPa 439 2,575 2,232
[0.90MPa] (2,318—2,833) (2,009—2,455)

*Pressure is set only at 0.70 & 0.85MPa at SMS22-37 one-point lifting type.

5.4 Table of Oil Supply (for reference)

Quantity of oil primarily supplied for each model is listed in the following table. For confirmation,
quantity oil primarily supplied is not always same as that of oil replaced, because oil is residual in
compressor air-end, oil cooler and pipes. Change oil as completely as possible, leaving no residual oil.

Please make sure to use the AIRMAN genuine dedicated oil “LONG-LIFE SP” or “LONG-LIFE
HP”(18.5kW class only). However, in case AIRMAN dedicated oil is un-acquirable, using of the below
mentioned oil is strongly recommended, and please reduce by half all the periods those are suggested in
the table of periodic inspection/ maintenance.

Model Quantity of oil (L) Maker Brand
15kW class 9.0 -SHELL -SHELL CORENA S3R (VG32)
ENERGY
37kW class 20.0 (15.0) CORPORATION
18.5kW class 12.0 -SHELL -SHELL CORENA S3R (VG46)

() oil filling amount for SMS one-point lifting.
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5.5 Wiring

5.5.1 Breaker capacity and wiring operation

Power cable

SAS37SD-5E/6E

@® All the wirings in the compressor are completed;

therefore, power supply and ground connections
should be made.

Fluctuation of the supply power voltage must be kept
within rated voltage =5% and rated voltage+ 2%
among phases.

Be sure to install a ground fault circuit interrupter “1”.
Also use dedicated circuit for it. Insufficient capacity of
the power circuit or improper electric work could cause
an accident such as electric shock or fire.

Only fully qualified and experienced electric
technicians should carry out electrical installation.

Be sure to directly bury a grounding rod in the ground.
Never connect it to the in-house steel construction, gas
and water pipes.



5. Reference

[The connection method of a power cable]

i = B P ﬁgg Q
L QLLLL Cu:‘:‘:lrlt ¢ 6 6 6 -
)
l\lt‘:'//‘ g
3
s
/L s
& L
. 2

T A120708

Power supply cable
(to be provided by client)

37kW class

@® This table is indicated as a standard.
(Keep in mind that it may change with power supply

situations.)

@ The figures of cable thickness in the above table are

based on the straight line of 10m long for single

machine connection.

@® However, determine cable specifications, taking into

account the actual power supply situations and the

cable length.

@® Use an EV cable for 600V or a CV cable for 600V for

the wire.

EV:

power cable.

Cv:

electric power cable.

for current sensitivity.
SAS series : 200mA
SMS series : 100mA

Unscrew three round screws for power cable connection
terminal plate, using a screwdriver or a tool like that.

Be sure to use a round terminal.

Polyethylene insulated PVC sheathed electric
Cross-link polyethylene insulated PVC sheathed

Use the “Ground fault circuit interrupter” select below

Voltage of | Transformer | Circuit breaker Thread size of Wire Ground
. power supply . cable
Model power capacity rated current . size .
connection diameter
source (kVA) A) ) (mm?2)
terminal plate (mm?)
100
15kW class More than 30 (Direct starting) M6 22 14
125
18.5kW class 200V More than 35 (Direct starting) M8 38 14
22kW class More than 50 200 M8 38 14
37kW class More than 75 225 M10 60 22
15kW class More than 30 . 60 . M6 8 5.5
(Direct starting)
22kWelass | 00V [ More than 50 100 M8 22 8
37kW class More than 75 150 M10 38 8

* Other points to consider (with the Inverter control type)

D Absolutely refrain from inserting a power factor improvement condenser on the side of the motor.

Doing so will cause an excessive charging current to flow into the condenser within the inverter

and cause damage to the inverter.

@ When performing an inspection within the starting board, as an electrical charge may be

remaining within the inverter even after the power has been turned off, be sure to perform the

inspection either after at least 10 minutes have elapsed since the power has been turned off or

after confirming that the charge lamp of the inverter (within the inverter box) has turned off.
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5.5.2 Desorption method for the front cover of the inverter
(Inverter control type only)

When removing the inverter connection cable for desorption of the inverter, and remove the cable by
removing the inverter front cover with the following procedure.

(15kW main motor)

Remove the cover
by turning to the
left cover

Remove and slide
the terminal block
from turning the
screw

SC13083

While keeping the
lower side of the
claw on both sides,
remove to float the
front cover

SC13084E
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5.5.3 Desorption method for cover of terminals board of inverter for cooling fan

When removing the inverter connection cable for desorption of the inverter, and remove the cable by

removing the inverter terminal block cover with the following procedure.

(22-37kW class)
[TOSHIBA]
(1) Removing the lower (output and dc terminals) terminal block cover

D Insert a screwdriver or other thin object into the hole indicated with the =f~ mark.

@ Press in on the screwdriver.
(@ While pressing on the screwdriver, rotate the terminal cover downward to remove it.

@ Pull the terminal cover up at an angle.

SC15148

(2) Removing the upper terminal (input terminal) block cover

D Insert a screwdriver or other thin object into the hole indicated with the &~ mark.
@ Press in on the screwdriver.
(® While pressing on the screwdriver, rotate the terminal cover upward to remove it.

@ Pull the terminal cover up at an angle.

SC15149

@ After wiring is complete, be sure to restore the terminal cover to its original position.
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M3.5 screw RLT sn2 Tas @

(Tightening torque : 1.0 N-m) Grounding terminal
M4
(Tig?ﬁire?ivng torque : 1.4 N-my) ‘

00D QE

Shorting-bar —— P — M3.5 screw
PO PAM PG LT1 W2 W3 (Tightening torque : 1.0 N-mj)

N M4 screw
@@ @@ (Tightening torgue : 1.4 N-my;

y,

Grounding terminal — /@ & gﬁ:ﬂg:ng (7 — Grounding terminal
(M4 screw) (M5 screw) (M4 screw)
EM

C plate for
installation

SC15150E

| A\ WARNING

® Before proceeding to the maintenance and inspection, turn OFF the power and wait at
least five minutes. Make sure that the LED monitor is turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped below the safe level (+25 VDC or below).
Electric shock may occur.
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(18.5-22-37kW class)
[Fuji Electric]
<Procedures>

(D Loosen the screw securing the control circuit terminal block cover.

@ Insert your finger in the cutout (near "PULL") in the bottom of the control circuit terminal block
cover, then pull the cover towards you.

® Hold both sides of the main circuit terminal block cover between thumb and forefinger and slide it
towards you.

@ After performing wiring, mount the main circuit terminal block cover and control circuit terminal
block cover in the reverse order of removal.

Control circuit terminal
Control circuit terminal block cover
bock cover screw

Main circuit terminal block cover

SC15056E
Control cireuit terminal (MZ)I
Tightening torque . 0.2 N-m
Control circuit terminal {M2.5) . a
Tightening torque . 0.4 N-m
R SIETE e e . -‘:__\. . : )'.'
Terminal layout " Main circuit terminal (M4}
— Tightening torgue ; 1.8 N-m
o TR F- o
= |—|_- I R
SC15057E

@ Before proceeding to the maintenance and inspection, turn OFF the power and wait at
least five minutes. Make sure that the LED monitor is turned OFF. Further, make sure,
using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped below the safe level (+25 VDC or below).
Electric shock may occur.

| A\ WARNING
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5.6 List of Consumable Parts and Electrical Appliances

Item

15kW class

18.5kW class

@Element / Filter / Belt

Air filter ASS’Y

32100 44800

Air filter element

32143 16500

Qil filter

37438 08900

37438 09200

Oil separator

34224 02801

O-ring for oil separator

03402 15110

Dustproof air filter, motor side
(Indoor type only)

32163 21200

32163 21100

Dustproof air filter, dryer side
(Indoor type only)

32163 20100

32163 21500

Belt (50Hz) (2-Point/Regulator control type)

45221 16400

45221 13600

Belt (60Hz) (2-Point/Regulator control type)

45221 16500

45221 17100

Belt (Inverter control type)

45221 16400

O-ring of ail filler

03402 25030

@Air control
Consumable part of unloader
O-ring 21441 03700 .
O-ring 03402 25009 .
O-ring 03402 15090 .
Consumable part of vacuum relief valve
O-ring 21221 02100 .
O-ring 03402 25021 .
O-ring 03402 25008 .
Consumable part of pressure control valve
X Piston 35303 02801 .
X Piston 35303 02900 .
Spring 22144 07500 22144 12100
O-ring 03402 25020x2 .
O-ring 03402 25042 .
Regulator ASS'Y

(Regulator control type only)

36400 18300

36400 22701

Diaphragm for regulator

36437 01901

36437 02101

@Oil line

By-pass valve ASS'Y 37200 12300 .
Pellet ASS'Y 37231 02100 .
O-ring 03402 25045 .
O-ring 03402 25022x2 .

% If there is no abnormality after inspection of the piston for the pressure control valve, can be reused.
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Item

15kW class

18.5kW class

@Electrical appliances

Controller (2-Point control type)

46870 66801

Controller (Regulator control type)

46870 66901

46870 69500

Controller (Inverter control type)

46870 68601

EMG1, FX, DX relay

46177 06000%3

SX, LFX relay (Inverter control type)

46177 06000%x2

Solenoid valve (SV1)
[For capacity (purge) control]

46811 12200

46811 19100

Solenoid valve (SV6)
(For draining condensate in dryer)

46811 30800

O-ring (for strainer in the solenoid valve
for draining condensate in dryer)

21221 05400

Thermo sensor (Discharge air temp./
Separator discharge air temp.)

44364 08200%2

Thermo sensor (For intake air temp.)

44364 06800

(2-Point/Inverter

Pressure sensor control type)

44328 20600x1

(Service pressure/
Intake negative (Regulator control
pressure) type)

44328 20600x%2

44328 20700x1

44328 20600x1

Fuse (AC250V 5A)

46934 03000

Air filter indicator

32148 03100

Cooling fan for starter panel
(Inverter control type only)

38490 24000

Inverter (Inverter control type only)

46879 66400 (200V class)

Oil level gauge

33200 04702

33234 04600x2

Cover - Oil level gauge

33236 02800x2

O-ring for oil level gauge

03402 25010x4

03402 25022x2

Inverter for cooling fan

46879 71000

Cooling fan (50Hz)

38490 21400

Cooling fan (60Hz)

38490 29600

38490 30500

There is a case that part number is changed, such as modification. Please refer to the parts catalog number

of the latest.
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Item

22kW class

37kW class

@Element / Filter / Belt

Air filter ASS’Y

32100 45301

32100 45500

Air filter element

32143 17200

32143 17100

Qil filter

37438 08900

37438 09400

Oil separator

34224 03000

34224 02601

O-ring for oil separator

03402 15145

Dustproof air filter, motor side
(Indoor type only)

32163 19501

Dustproof air filter, dryer side
(Indoor type only)

32163 19701

32163 19601

Belt (50Hz)

45221 09700

45221 16900

Belt (60Hz)

45221 09800

45221 16800

O-ring for oil filler

03402 25030

@ Air control

Consumable part of unloader

O-ring 21441 02800 .
O-ring 21441 05200 .
O-ring 03402 15095 .
O-ring 03402 15120 .
O-ring 03402 15125 .

Consumable part of vacuum relief valve

O-ring 21221 02100 .
O-ring 03402 25021 .
O-ring 03402 25008 .

Consumable part of pressure control valve

X Piston 35303 08400 .

X Piston 35303 03300 .

Spring 22144 07700 .

O-ring 03402 25032 .

O-ring 03402 15075 .
Regulator ASS'Y

(Regulator control type only)

36400 18300

Diaphragm for regulator

36437 01901

% If there is no abnormality after inspection of the piston for the pressure control valve, can be reused.
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Item

22kW class

37kW class

@Electrical appliances

Controller (2-Point control type)

46870 60302

Controller (Regulator control type)

46870 60402

FX, DX, EMG1 relay

46177 08000%3

46177 08000x2
(FX, DX relay only)

Solenoid valve (SV1)
[For capacity (purge) control]

46811 29300

Solenoid valve (SV4) (For starting unload)
(Regulator control type only)

46811 29700

Solenoid valve (SV6)
(For draining condensate in dryer)

46811 30800

O-ring (for strainer in the solenoid valve
for draining condensate in dryer)

21221 05400

Thermo sensor (Discharge air temp./
Separator discharge air temp.)

44364 08200x%2

Thermo sensor (For intake air temp.)

44364 06800

Pressure sensor (Service pressure / Intake
negative pressure)

44328 20600x%2

Fuse (AC250V 5A)

46934 03000

Air filter indicator

32148 03100

Cooling fan for starter panel
(SMS used for construction )

38490 22300

Indoor type

@200V class
46879 62600(Ser.:» 097/ 142)
46879 70600(Ser.:.098s /143s )

46879 62300(Ser..e 102/+ 154)
46879 70700(Ser.:103+ /155¢ )

@400V class
46879 70200(Ser.:051 /051. )

46879 70300(Ser.:051« /051 )

Inverter for

cooling fan Outdoor type

@200V class
46879 65500(Ser.;e 086/ 086)
46879 70600(Ser.:.087+ /087+ )

46879 66000(Ser..+ 082/ 087)
46879 70700(Ser.:083+ /088 )

@400V class
46879 70200(Ser.:.051 /051. )

46879 70300(Ser..051+ /051¢ )

Outdoor type
(one-point lifting type)

@200V class
46879 69600(Ser.:.051 /051. )

46879 69500(Ser.:051« /051 )

@400V class
46879 73300(Ser.:.051 /051. )

46879 72100(Ser..051+ /051¢ )

Pressure gauge
(For displaying the pressure in the
separator receiver tank)

36141 18500

Oil level gauge

33200 04800

O-ring for oil level gauge

03402 25016x4

Cooling fan (SAS/SMS)

38490 30500

38490 30200

Cooling fan (SMS one-point lifting type)

38490 31600

38490 17203

There is a case that part number is changed, such as modification. Please refer to the parts catalog number

of the latest.
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5.7 Dryer Structure and Functions of Component Parts

15-22kW class (Model : ACS-15J3, ACS-22J2)

ACC |Accumulator
Y & :Compressedairfown | CCV |Hot gas by-pass valve
HEY _ = :Refrigerant flow CON | Condenser
B J CM |Compressor
portion Oep acC CPT |Capillary tube
§ o O 01 CJ | Check joint
B % | s P CvV Chalfge valve .
<~ CJ |r| i | I EP If){f;f:;iirea;l; Utlez(;z(jlpomtlon
CPT ) FCP |Fan control switch
FM | Condenser fan motor
SCI5024E | HEX | Cooler
HP |High pressure switch

[Compressed air flow]

The compressed air that flows through the after cooler will flow into cooler (HEX) and B portion (IN
line). When cold refrigerant flows through circulating B portion compressed air exchanges heat that
generated cooled air and condensed water. Condensed water is drained via the bottom side of cooler
(HEX). Cooled compressed air flows through A portion (OUT line) and exchanges heat with warm
compressed air that flows in IN line. Compressed air is dried and reheated before being discharged
from OUT line.

[Refrigerant flow]

High temperature-high pressure refrigerant gas from compressor (CM) flows into condenser (CON)
and becomes normal temperature-high pressure under the functioning of a fan (FM). Refrigerant
then becomes low temperature-low pressure after being depressurized by the capillary tube (CPT)
and flow into A portion of cooler (HEX) for heat exchange with compressed air. Heat exchanged
refrigerant evaporates-gasify inside cooler (HEX), flows through accumulator (ACC), be drawn by

compressor (CM) and recompressed then discharged. This cycle is repeated over time.



5. Reference

[Component parts and its functions]

protector

No. Description Symbol Function
1 |Cooler HEX |To condense moist compressed air and separate water and air.
To pressurize refrigerant from low temperature-low pressure to
2 | Compressor M high pressure (high temperature) to ease the condensation.
3 |Condenser CON |To liquidize high pressure (high temperature) from compressor.
. To make high pressure liquid refrigerant expanded to become low
4 | Capillary tube CPT temperature refrigerant in order to facilitate heat absorption.
When air consumption and compressed air flow is small it leads
Hot gas by-pass high temperature refrigerant gas into the intake side of compressor
5 CCV . .
valve to prevent freezing at the line of the compressor.
""" (Set value : 0.515MPa)
To control condense pressure within normal limits by turn ON-OFF
6 | Fan control switch FCP |the cooling fan of condenser depending on pressure of refrigerant
gas.  veeees (Operation/Stop pressure : 1.96/1.35MPa)
Hich Activate when pressure in refrigerant line rises abnormally. It
7 lgt 1'11) ressure HP |shuts down electric circuit and stops the machine.
swieh L L e (ON/OFF : 2.17/2.86MPa)
. For observation (visual) pressure of refrigerant after flowing
Refrigerant . . .
. through the cooler. Operation when pressure of refrigerant is under
8 |evaporation EP |. . . . . .
its evaporating pressure range will make moisture in pressurized
pressure gauge ! o
air freeze inside the cooler.
9 | Check joint cJ Portlon. tF) assemble pressure gauge, pressure switch for inspection
or repairing.
A bimetal type thermostat attached on the top side of compressor.
It protects the unit from overloading due to leakage of refrigerant
gas and detects current/temperature from condition of temperature
10 |Over load protector | OLP . .
and interaction between current & surface temperature.
ACS-15J3 (Operating/Return temperature : 130/65°C, 4.7A/at100°C)
ACS-22J2 (Operating/Return temperature : 145/65°C, 11A/at100°C)
Assembled at the intake pipe of compressor. In case liquid
11 |Accumulator ACC |refrigerant is mixed in intake gas it will separate liquid and gas
and supply refrigerant gas to the compressor.
19 Condenser fan M Fan motor that is used to cool (liquidize) high pressure refrigerant
motor gas.
13 |Charge valve CV | Port used to refill refrigerant gas.
14 Fan motor thermal FT Integrated in the fan motor of condenser to protect the motor from

overheat. ~ ceeee- (Operating temperature : 130+5°C)
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Positions of sensors

When fan control switch ¢6 or high pressure
switch <7 is broken, it is necessary to replace
either “6” and “7” at the same time. (Replace

pressure switch ass’y)

SC15151
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18.5-37kW class (Model : ACS19H,ACS37VG)

> - Compressed air flow HX |Cooler
“ﬁ —>»  Refrigerant flow M1 Motor
X TTH (refrigerating compressor)
¢ — M2 |Motor (fan motor)
) CON | Condenser
ST |Strainer
GON EXV |Capillary tube
EPG CCV
ERS1H 2] CCV |Capacity control valve
Cu (H) ] PRS1 |High pressure switch
sSTE PRS2 | Fan control pressure switch
Bportion A partion cJiL) EPG |Evaporating pressure gauge
y ‘/ by A T CIL) Qheck joint on low-pressure
8 side
Iy} @ EXV accl |TP CJI(H) Qheck joint on high-pressure
i . side
1 32 A M1 TTH |Bimetal thermostat
F TP |Thermal protector
_EI_Drain SV | Solenoid valve (By-pass valve)
SC15202E ACC |Accumulator

[Compressed air flow]

The compressed air that flows through the after cooler will flow into cooler (HX) and B portion (IN
line). When cold refrigerant flows through circulating A portion compressed air exchanges heat,
moisture is eliminated thus compressed air becomes dry and cool. Condensed moisture is drained
via the bottom side of cooler (HX). Cool and dry compressed air flows through B portion (OUT line)
and exchanges heat with warm compressed air that flows in IN line. Compressed air is dried and
reheated before being discharged from OUT line.

[Refrigerant flow]

High temperature-high pressure refrigerant gas from compressor (M1) flows into condenser (CON)
and becomes normal temperature-high pressure under the functioning of a fan (M2). After
contamination and deteriorated oil in refrigerant are removed by strainer (ST), refrigerant then
becomes low temperature-low pressure under depressurization of the capillary tube (EXV) and flow
into A portion of cooler (HX) for heat exchange with compressed air. Heat exchanged refrigerant
evaporates-gasify inside cooler (HX), flows through accumulator (ACC), be drawn by compressor
(M1) and recompressed then discharged. This cycle is repeated over time.
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[Component parts and its functions]

No. Description Symbol Function
1 |Cooler HX |To condense moist compressed air and separate water and air.
Motor (refrigerating To pressurize refrigerant from low temperature-low pressure to
2 M1 . . :
COMpressor) high pressure (high temperature) to ease the condensation.
3 |Condenser CON |To liquidize high pressure (high temperature) from compressor.
To remove contamination, deteriorated oil in the flow line of
4 |Strainer ST |refrigerant in order to prevent clogging at the capillary tube of the
downstream.
To make high pressure liquid refrigerant expanded to become low
5 | Capillary tube EXV |pressure (low temperature) refrigerant in order to facilitate heat
absorption.
Capacity control When air consumption gnd compresse@ air flow ig small i‘F leads
6 CCV |high temperature refrigerant gas into the intake side of
valve . .
compressor to prevent freezing at the line of the compressor.
) Activate to shut down electric circuit and stops the machine when
7 ngh pressure PRS1 |pressure in refrigerant line rises abnormally.
switch ) T (Operating/Return temperature : 4.15+=0.15/3.2+0.20MPa)
Fan control To control condgnse pressure within normgl limits by turn
8 . PRS2 |ON-OFF the cooling fan of condenser depending on pressure of
pressure switch refrigerant gas. (Operation/Stop pressure : 2.6+0.1/1.9+0.1MPa)
For observation (visual) pressure of refrigerant after flowing
9 Evaporating EPG through the cooler. Operation when pressure of refrigerant is
pressure gauge under its evaporating pressure range will make moisture in
pressurized air freeze inside the cooler.
10 Check joint on CI(L)
low-pressure side Portion to assemble pressure gauge, pressure switch for inspection
11 Check joint on . cJ®) |°F repairing.
high-pressure side
To control temperature of refrigerant gas by detecting temperature
12 | Bimetal thermostat | TTH of refr.igerant fiischarged frorp compressor and turn ON-OFF the
solenoid valve in the by-pass line of refrigerant.
""" (Operating/Return temperature : 90/80°C)
Protect compressor from overload depends on temperature &
current.
13-1 | Overcurrent relay MP (18.5kW-class) - - (Operating/Return temperature :135+5/61+9°C)
-+« +(Operating current/ Operating temperature : 4.3A/85°C)
Protect compressor from overload depends on temperature.
13-2] Thermal protector TP (87kW-class) ~ =++--- (Operating/Return temperature : 110/88°C)
Solenoid valve Turn ON-OFF the by-pass line depending on signal received from
14 SV .
(By-pass valve) bimetal thermostat.
Assembled at the intake pipe of compressor. In case liquid
15 |Accumulator ACC |refrigerant is mixed in intake gas it will separate liquid and gas

and supply refrigerant gas to the compressor.
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Positions of sensors

(18.5kW class) 7 8

12

131

SC15279 SC15280

(37kW class)

13-2

8 SC15317

SC15318
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