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Specifications

1.1

Specifications

Basic specifications

Model PWH-144i-R-CE

RoHS order Conformity product

Standards CE conformity

Painting color White: Munsell No. N-9 corresponding
External W1050xD700xH2300

dimensions (mm)

Dry weight 440 kg X Reference calculated value
Storage 0~50°C /20 ~85%RH (no condensation or freezing)
temp./humidity

Operation 15~30°C / 35~85%RH (no condensation)
temp./humidity

Inlet temperature 150~ 55.0°C (Don't exceed a heatproof temperature of the pure water inlet
range connection material.)

Set temperature  |25.0 ~85.0°C (Only when the inlet temp. is lower than the setting.)
range

Tem_p._ control +1.0°C(Depend on the following condition. )
recision
P ®The use flowing quantity: Ratings use flowing quantity +10% (The heating

capacity is different depending on flowing quantity.)
®@Range of Inlet temperature change :+ 5%

®Range of power-supply voltage change + 5% (Within rated voltage +10%)
However, three above-mentioned items must not change simultaneously and, the
range of the following condition.

® There must be a generation interval among rapid flowing quantity, the inlet
temperature, and the power-supply voltage change for one minute or more.

® Use the heating ability by 90% or less of the amount of the electric power of
the heater.

® Do not use the Power Set function.

There is a possibility of deviating from the temperature control precision on the
condition when flowing quantity is switched rapidly and used while heating it.
Accuracy is in the above-mentioned condition it when preset temperature — Inlet

temperature (henceforth A T) is less than 10°C and there is a possibility of

deteriorating at £+ about 2.0°C.

Max. heating 36 LPM, A T=55°C (When 200/208V is input.)
capacity Heating capacity (kW) = (AT x flowing quantity LPM) / 13.75
However, it is a preset temperature maximum value 85°C in range of the use

flowing quantity.

*There is a possibility that temperature control cannot control by turbulence when
using it while heating full driven. The heating capacity is recommended to be
used by 90% or less of the amount of the electric power of the heater.

Rated flow 10 ~ 40 LPM However, AT is limited according to flowing quantity.

Please use it within the range where pure water permissible pressure (0.4MPa) is
not exceeded though 40LPM or more can be thrown.

Accuracy is on the turbulence condition for 50LPM or more and there is a
possibility of deteriorating at = about 2.0°C.

Heating current of the times amount lower bound judgment value: 4 LPM / each
UNIT, Total 8 LPM.
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Specifications

Flow display range

0~50LPM However, Itis not a range of the guarantee of the temperature

control accuracy.

The lower bound value: About 6LPM or less (3LPM or less for each unit) is out of
the sensor detection range.

The upper bound value: Even 140LPM (70LPM/UNIT) can be displayed.

Heating system

Halogen lamp heater

Heater power 144 kW

Temp. control PID control

system

Self diagnostic See 2. Alarm code lists
function

External I/O signal

See F3. External I/O signalsa

Communication
function (Option)

None

REMOTE
POWER ON

External power supply (DC24V supply by PWH)

Liquid contact part
material

Heating unit: Highly pure silica glass
Devices : PFA:- PTFE Pipe couplers : PFA- PTFE- PVDF
Utility : Refer to  TPiping diagrama of FAppendixa

Coupler connections differ depending on specifications.

Pipes : PFA- PVDF

Permissible
pressure

Pure water : MAX 0.4MPa ( relief pressure : 0.35MPa ) 1
Air : MAX 0.9MPa ( pressure reducing valve setting : 0.5-.0.6MPa ) 2
%1 Keep the pressure at 0.4MPa or less including the surge pressure.

%2 Adjust within the operation pressure range using the internal pressure
reducing valve.

Environmental
atmosphere

No toxic gas nor dust

Others

Operation panel silk indication is an English.
Caution label is English and French writing together.

Drain pan Capacity : 65L




Specifications

1.2 The primary power supply specification

Source 3 phase 3 wire, AC200V+10% Rated (Max) 416A

voltage/current 3 phase 3 wire, AC208V+10% Rated (Max) 400A

Power supply 50/603Hz

frequency

Withstand amount at | The unit keeps operation within the standard.

instant stop However, the contactor will be OFF when the voltage drops to 25 - 30% and

SEMI F47-0200 power to the heater is tentatively shut down, which will automatically resume
when the voltage returns to the normal value.

Leak current 15m Aor less

Withstand voltage AC2300V Two second Leak current 30mA or less (Between primary side-PE)
However, the noise filter after the main breaker is removed and executed.

Dielectric resistance | pc500v 20MQ  or more (Between primary side - PE)

However, the noise filter after the main breaker is removed and executed.
Power supply Main breaker |Type: Earth leakage breaker (ELB)
(Fuji) Series: EW630RAGU
Current rating: 600A
Sensed current rating (mA): 100/200/500/1000 Setting,100
Connection bolt: M12
PM breaker Type: Earth leakage breaker (ELB)
(Fuji) Series: EW100EAGU
Current rating: 100A
Sensed current rating: 30mA

Control power Source 1 phase AC200/208V+10%
voltage

The connection to the control source is done at the time of our
shipment because internal connections.

Internal terminal block connection (M4 screw)

Reference SWR Input:

Input voltage (ACV): 180-229, Input current (ACA): 1.7typ (AC200V is input.)

1.3 Power cable

Tightening torque
Main breaker 48N-m

Earth ( PE) 48N-m

Size of power cable / earth cable
Power cable Ratings 600V or more AWG 4/0x2 ~ Kcmil 350%x2/75°C

Earth cable ( PE ) Ratings 600V or more  AWG 4/0x2 ~ Kcmil 350x2/75°C
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Alarm code list
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External I/O signals

3 External I/O signals
3.1 Content of external I/O signal
3.1.1 Output list
. classific
No signal name ) content
ation
When flowing quantity becomes less than lower bound threshold, PWH outputs this
1 |Flow amount alarm Output | .
signal.
2 |Continue alarm (general alarm 2) Output |When the alarm that continues heating is generated, PWH outputs this signal.
When it disconnects, and do the short-circuit of temperature (inlet and outlet) sensor,
3 |Disconnection or short of the PV sensor| Output el o el perature (i utlet)
PWH outputs this signal.
o When the temperature switch in the heating unit becomes 60°C or more, PWH
4 |Unit internal temperature error Output .
outputs this signal.
5 |Remote Output |When the PWH is selected in the remote setting, PWH outputs this signal.
6 |Water level alarm Output |When the pure water is not filled in the device, PWH outputs this signal..
7 |Power system anomaly alarm Output |When the power module detects abnormality, PWH outputs this signal.
8 |Stop alarm (general alarm 1) Output |When the alarm that stops heating is generated, PWH outputs this signal.
9 |Liquid leakage alarm Output |When the liquid leakage sensor works, PWH outputs this signal.
When becoming an upper bound band abnormal alarm arbitrarily set, PWH outputs
10 |Upper limit alarm Output | o g an upp y P
this signal.
11 |Over temperature alarm Output |When the bottle outlet temperature becomes 98+2°C, PWH outputs this signal.
Heating of empty or sensor
12 g ) Pty Output |When the no-liquid heating temperature fuse works, PWH outputs this signal.
disconnection alarm
13 |Door open alarm Output |When the maintenance panel in heating unit is opened, PWH outputs this signal.
When becoming a stability bandwidth condition arbitrarily set, PWH outputs this
14 |Stable Output | . 9 i W . rrarty utpu !
signal.
15 |Internal communication error alarm Output |When an internal communication becomes abnormal, PWH outputs this signal.
16 |[Emergency shutdown Output |When the emergency stop switch works, the point of contact is opened.
Two b points of contact of the EMO switch are output in connectors.
17 |EMO contact output Output |However, because the I/O connector is another system output, it is not included in the
pin assignment list.
3.1.2 Input list
. classific
No signal name ) content
ation
1 |Error reset signal Input |t is an error reset signal of PWH.
2 |Water supply signal Input |The inlet valve is made an opening and the heating operation begins.
3 |Operation signal Input |l is a signal that makes the inlet valve an opening.
It is a signal to which the setting is changed at preset tem t SV-1) arbitraril
4 |External temperature command 1 Input selt signattowht seting s ng Pr perature ( ) arbitrarily
It is a signal to which the setting is changed at preset temperat SV-2) arbitraril
5 |External temperature command 2 Input selt 9 wh ng! ng Pr perature ( ) arbitrarily
It is a signal to which the setting is changed at preset temperature (SV-3) arbitraril
6 |External temperature command 3 Input set 9 9 g P P ( ) y
It is a signal to which the setting is changed at preset temperature (SV-4) arbitraril
7 |External temperature command 4 Input sot g 9 g P P ( ) y
It is a signal to which the setting is changed at preset temperature (SV-5) arbitraril
8 |External temperature command 5 Input set g g g P P ( ) y
9 |Buzzer reset signal Input |lt is a buzzer reset signal of PWH.
10 |Remote power ON (+) Input |The same function as power on switch is possessed from the point of contact of an
11 |[Remote power ON (-) Input |external device.
12 |Remote power shut down (+) Input | The same function as power off switch is possessed from the point of contact of an
13 |[Remote power shut down (-) Input |external device.
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External I/O signals

3.2 Pin assignment list
Pin Pin
assign- Signal name assign- Signal name
ment ment
1 Flow amount alarm Output 19 |Liquid leakage alarm Output
2 |Continue alarm (general alarm 2) Output 20 [Upper limit alarm Output
3 SDeisncsoor;nection or short of the PV Output 21 |Over temperature alarm Output
4 |Unit internal temperature error Output 22 :izig:ﬁeocftgr?itléror; sensor Output
5 |Remote Output 23 |Door open alarm Output
6 |Water level alarm Output 24 |Stable Output
7  |Power system anomaly alarm Output 25 [Internal communication error alarm Output
8 [Stop alarm (general alarm 1) Output 26 |(spare) -
9 |Output COM 1 (*1) - 27  |Output COM O (*2) -
10 |Error reset signal Input 28 |External temperature command 4 Input
11 |Water supply signal Input 29 |Buzzer reset signal Input
12 |Operation signal Input 30 |External temperature command 5 Input
13 |External temperature command 1 Input 31 |Emergency shutdown signal Output
14  |External temperature command 2 Input 32 |Emergency shutdown signal Output
15 |External temperature command 3 Input 33 |External temperature setting (+) *6 Input
16 |(Input COM (*3) — 34  |External temperature setting (-) *6 Input
17 |Remote power ON signal(-) *4 Input 35 |Remote power ON signal(+) *4 Input
18 |Remote power shutdown signal(-) *5 | Input 36 |Remote power shutdown signal(+) *5 Input
{Connector name)
Plug (user side): 57-30360-D76 The soldering type (DDK) is attached to the system.
e * d[
19 36 2-M3.5x%0.6 Screw /
DDK Connector Pin Layout
*1: Qutput COM1 is a COM common to connector pins NO. 1-8. :"—0
*2: Output COMO is a COM common to connector pins NO.19-26. : T
*3:  Input COM is a COM common to connector pins NO.10-13 and NO.28-30. '—H
*4. It supplies a pulse of DC24V between each pin. COHO or COMI
*5.  Impress DC24V between each pin.
*6: If you intend to use the external temperature settings, please contact us.

3-2



External I/O signals

3.3 I/0 connector output signals list
No Output signal name Unit Contact Remarks
status status
1 |Flow amount alarm
2 [Continue alarm (general alarm 2)
3 |Disconnection or short of the PV
sensor
4 |Unit internal temperature error
5 [Water level alarm _ o _
6 |Power system anomaly alarm Faulty Open The _ _cohtact is short-0|rc_u_|ted in  normal
condition; open in faulty condition.
7 |Stop alarm (general alarm 1) . s . .
— The contact is “open” while the unit power is
8 |Liquid leakage alarm “OFF"
9 [Upper limit alarm
10 |Over temperature alarm
11 |Heating of empty or sensor
disconnection alarm
12 |Door open alarm
) Emergency The contact changes to “OPEN” every time the
13 |Emergency shutdown signal * ;tap SW emergency stop SW is activated irrespective of
the unit power supply is “ON” of “OFF”.
The stable signal is output when the
temperature stays continuously within the given
N range within any set band. Note that the item
Instability |Open will be non-active when the following conditions
are met.
@ When set temperature is changed
@ When heating is stopped
14 |Stable @ When the outlet temperature goes outside the
stable width for the OFF Delay setting value
consecutively during heating.
Refer to ” Initial setting list (factory setting)” of|
Stable Shortl “Maintenance Manuar”
@ When upper/lower band alarm or heating stop
error occurred (heating stop).
Note that the function will stop when 0 is input
in the band.
15 |Remote Local Open The contact is short-circuited in Remote mode.

The contact is open in Local and Serial mode.

® Output specification:

Max. DC24V, 100 mA. Min. DC5V, 1 mA.

* The contact of emergency shutdown signal is Max. DC24V, 100 mA. Min. DC5V, 5 mA.

T
|
I
[

Such as WusheLl

1/0 Connector

S
OUTé\
°
coM| T
N
W
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External I/O signals

3.4 I/0 connector input signal list
No Input signal Status Contact Remarks
names status
. Do not start heating while the error reset signal is short-
1 |Errorresetsignal |Reset Short circuited. The error will be reset when edge is detected.
Inlet valve See “3.8 Description of operation of the operation signal and
Short . » . . .
5 Water supply open the water flow signal.” The signal is edge detection.
signal Inlet valve o
Close pen
. ) Start Short|See “3.8 Description of operation of the operation signal and
3 |Operation signal : » . . :
Stop Open|the water flow signal.” The signal is edge detection.
External
4 |temperature Set Short
command1
External
5 |temperature Set Short
command 2 When two or more external temperature commands are input
External at the same time, the Er 450 will be triggered and the external
6 |temperature Set Short|{temperature command having the smallest number will take
command 3 precedence over others.
External The signal is edge detection.
7 |temperature Set Short
command 4
External
8 |temperature Set Short
command 5
9 Buzzer reset Reset Short Do not start heating while the error reset signal is short-
signal circuited. The error will be reset when edge is detected.
DC24V Remote power on turning on has the same function as the
On Pulse power on/off switch (insertion) by driving an internal relay by the
impression |DC24V supply by an external device. The relay is G5NB-1 and
DC24V (made in Omron) equivalent goods are used.
10 z:nmaolte poweron Impress DC24V between pins when you use it. Remote power
Not on Open on turning on has the self-holding circuit in the inside, and gives
the input to me as a pulse input (1-2 second). Refer to '3.7
remote power supply turning on signal and remote power
supply interception signal'.
Remote power on shut off has the same function as the power
OFF switch by the point of contact of an external device.
The power supply doesn't enter even if the power ON switch is
11 Remote power Powe_r Short|pushed when opening and push the power ON switch short,
shut off signal supplied .
please when turning on power.
See “3.7 remote power supply turning on signal and remote
power supply interception signal.”
Input each input signal after 20 seconds or more have passed after turning power on.
As long as between 36-18 pins are not short-circuited, you cannot turn power on even if the remote power
on function is not used.
® Connect between 36-18 pins with the circuit of the host side to intercept PWH from the outside in the
emergency when the serial communication facility (option) is used. The power supply of PWH cannot be
intercepted in the serial communication facility (option).
® Input specification: DC24V, 3.3KRQ, approx. 7 mA.
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External I/O signals

3.5 I/0 input (transistor)

Transistor drive:  Input shall be made only after the GND line has been isolated with a photo coupler.

I/0 Connector [_ T +24V

|

-
|M’< i |N(J,; iyl
| COM

I & o
Such as @shsﬂ EWH_

#-or

3.6 1/0 input (relay)
Relay drive:Input to the contact with a no-voltage contact.

When a contact is used for inputting signals, use a minimal current type contact.

VO Commector [~ o,y

|
- —l \v22
|Né\\ 3.3k
|$ | N
? |__col
i
SUCfl]S Esheﬂ PWH_ o

%-08

3.7 About the remote power on / shut off signals

Signal name PWH internal | Pin number Washer
circuit
Remote power on signal(+) | "7 { 35 DC24V | biease power supply.
DC24V _

Remote power on signal(-) |s.3ma 17 OV | Pulse input : Power on
Remote power shut off
signal(+) (+) 36 OPEN : Power shut-off
Remote power shut off ) I' SHORT : Energized
signal(-) 18

Even when the function is not used, you cannot turn power on unless between 36 — 18 pins are short-
circuited.
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External I/O signals

3.8 Description of operation signal and the water supply signal
External I/O connector input signal Operation of PWH
Input signal
Operation signal*® Water supply Inlet valve Heating
signal (main)
(Contact status) (Contact status)
ON: Start ON : Water supply .
(Short) (Short) Open | Heating
1 OFF : Stop Open Heating
Normal state (Open)
OFF : Stop ON : Stop
(Open) (Short) Open Stop
OFF : Stop
T (Open) Close Stop
ON: Start ON : Water supply
= (Short) (Short) Close Stop
®
S OFF : Stop
- 0
I T (Open) Close Stop
SO
> OFF : Stop ON : Water supply
2 (Open) (Short) Close Stop
€|~ OFF : Stop
5 T (Open) Close Stop
Q.
w | 9| ON: Start ON : Water supply
| |e (Short) (Short) Open Stop
& %(_2 OFF : St
o >c : Stop
= 83 1 (Open) Close Stop
S © OFF : Stop ON : Water supply
©
2 = (Open) (Short) Open Stop
a X1 T OI:CF)F:)e?]t)op Close Stop
ON: Start ON : Water supply .
= (Short) (Short) Open Heating
T
© OFF : Stop .
® 1 (Open) Open Heating
[
= OFF : Stop ON : Water Supply
LS) (Open) (short) Open Stop
OFF : Stop
T (Open) Close Stop

%1 This indicates the “-“ mark in the alarm code list.

%2 Even when heating is active the output will become OFF when flow amount error should occur.

%3 The operation start signal is an edge detection signal. When the unit stops due to an error, the
operation will not resume automatically even if the error is reset with the error reset signal. First turn
the operation start signal OFF and then turn it ON again
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External I/O signals

3.9 Emergency stop (EMO) switch point of contact output

Two b points of contact of the emergency stop switch (opening in abnormal circumstances) are output in
connectors.

Connector symbol | Pin assignment EMO points of contact Remarks
EMO1 1 |
2 9 @ Connector: 1-179553-2 (tab housing)
Contact: 353718-2 (0.38 ¢ gold-plated)
1 Maker: Tyco Electronics (D-3200S series)
EMO2 . o @O |

® Output specification: Max. DC24V, 1A. Min. DC3V, 5mA.
*EMO switch: AR22V2R-*R (Fuji Electric)
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Accessory list

Accessory list

Name Number
Earthquake-proof bracket(T=12mm) 4pcs
A fixed screw on the case side has clung to the device.
External I/O connector (an phenol full-pitch 36p) 1
Model / Manufacturer : 57-30360-D76 / DDK pes
Certificate(pass a product test) 1part
Inspection report 1part
Operation manual (Japanese - English) Each
Describes operating procedures and precautions on operation. 1book
Maintenance manual (Japanese - English)
Describes operation of the maintenance screen, cautions on corrective Each
measures for maintenance errors and initial setting. This manual shall be 1book
safely stored by the maintenance manager.
Installation manual (Japanese - English) Each
Describes precautions on installation. 1book
Appendix (Japanese - English) Each
Externals chart, wiring diagram, and change parts have been described. 1book
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Replacement part list

5 Replacement part list

Consumable part list

No name part number pcs.” unit replacement time
1 | Heater CUL316G31 36 Guarantee at heating time 5,000h
2 | Heater Holder CAAF059700 72 Set replacement with heater.

Two one heater necessities
3 | Inlet temp. sensor 4002176 1 Two years after it operates
4 | Outlet temp. sensor 4002178 2 Two years after it operates
5 | Battery for PLC 4002285 1 Two years after it operates
6 | Battery for 4002286 1 Two years after it operates
control panel
Maintenance part list

No. name part number Remarks
1 PLC 4002015 PLC® : Power supply module
2 | PLC 4002016 PLC® : CPU module
3 | PLC 4002017 PLC® : Output module
4 | PLC 4002018 PLC@ : Input module
5 | PLC 4002020 PLC® : I/O module
6 | PLC 4002021 PLC® : Communication module
7 | PLC 4002022 PLC® : AD module
8 | Control board 30088891
9 | Control panel 4002012
10| PM_V/F board 30096681 UNIT1, UNIT2 commonness
11 | Door switch 4002006 UNIT1, UNIT2 commonness
12 | FAN 30105161 FAN1 — 7 commonness
13 | No-liquid heating 30164780 UNIT1 Bottle1

temp. fuse
14 | No-liquid heating 30164790 UNIT1 Bottle2

temp. fuse
15 | No-liquid heating 30164800 UNIT1 Bottle3

temp. fuse
16 | No-liquid heating 30164820 UNIT2 Bottle1

temp. fuse
17 | No-liquid heating 30164830 UNIT2 Bottle2

temp. fuse
18 | No-liquid heating 30164840 UNIT2 Bottle3

temp. fuse
19 | Fuse 4002282 Interlock board : F3, F6. F7. F8, F9
20 | Fuse 4002283 Interlock board : F2, F4, F5
21 | Fuse 4002284 Interlock board : F1
22 | Fuse 4002562 Controller floor : F1. F2, F3
23 | Power module 30099281 UNIT1, UNIT2 commonness
24 | Synchronous 30104973 T

transformer
25 | Synchronous 30104984 T2

transformer
26 | Synchronous 30104994 T

transformer
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Drawing

Drawing

'Sketch drawing', 'Inter view (controller unit)', 'Inter view (heating unit)’, 'Piping diagram’, and 'Wiring
drawing' are appended since next page.
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Heating unit 1 Heating unit 2

|_ Qutlet temperature sensor Oullet temperature sensor _|
" " i for prevenfing over heali ; :
| Mrinde port %mﬁ'ﬁm | u'ldp'f:lpm'uhgre el Air intake port |
| @ | |
| ] Wttt levet gensr | |
' Tnparature fuse ! Tnparature fue
| for detecting heafing of enply | furdetedrgheutrgnfarpiy|
Batfet | : | Botiiet
| Tmparature fuse ! | Thpara |
: for delecting heating of W | ' | \fg’delechng heating of ennply |
| | ® |
Botile2 H H Bolfle2 !
! Tparature fuse | : | Taparature f '
| furumecmgnmnngofW . | . \fg"fﬂa‘é,’ﬁ\g"ﬁuﬁgofmiy|
! Relief valve | H
| Botle3 | | | Bottle3
) I : Bypuss vale |

Flow meter

Inle! femperafure sensor

Electromagnefic valve (manifold)

© Pressure reduding valve
05~0.6MPa

!
:
|
!
:

Inlet pure water Inlet air Drain port Outlet hot pure water Vat drain port
PVDF IR Union 25A SUS Rel/4™ - PVDF Union 20A 936X938 PV Saw type SUS Ret/2* Ball valve
(GEORG FISCHER] (GEORG FISCHER) (f ube connec! femlly)
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