SMC

O

y/
>

Zero differential pressure type 2 port solenoid valve

Pilot operated VXZ22/23 series

Operation Manual

Bano | VXZN#kx-OMKO003 |

% | @5 | ZWBA | 5AE | REE

SMC#xX£3t



Contentns

1.Contents

2.Features

3.Safety Instructions

4. Flow-rate Characteris

5. Terminology

6.Specifications and How to Order

7. Troubleshooting

P1

P2

P3

P9

P15

P16

P26



Zero Differential Pressure Type
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Series VXZ222/23
Safety Instructions

The following safety instructions are intended to prevent a hazardous situation
and/or equipment damage. These instructions indicate the level of potential hazard
by all safety practices, including labeis of "Caution", "Warning" or "Danger". To
ensure safety, please observe ISO 4414 Note 1) J|S B 8370 Note 2),
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i A Ca Ution: operator error could result in injury or equipment damage I
¢ i
I . i
i A warnl ng: Qperator error could result in serious injury or loss of life t
H I
i i
§ A Danger . In extreme conditions, there is a possible resull of serious injury or loss of fife. i
i
i
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Note 1) ISO 4414: Pneumatic lluid power — General rules relating 1o systems
Note 2) JIS B 8370: General Rules for Pneumatic Equipment

1. The compatibility of equipment is the responsibility of the person who
designs the system or decides its specifications. {
Since the products specified here are used in various operating conditions, their compatibility with a
specific system must be based on specifications, post analysis and/or tests fo meet a specific
requirement. The expected perlormance and safety assurance will be the responsibility of the person
who has determined the compatibility of the system. This person should continuously review the
sultability of all tems specified, referring to the latest catalog information and taking into consideration
the possibility of equipment failure when configuring a system, Be particularly careful in determining
the compatibility with the fluid to be used.

2. Only trained personnel should operate machinery and equipment. i
The fluid can be dangerous if handled incorrectly. Assembly, handling or maintenance of the system |
should be performed by lrained and experienced operators.

3. Do not service machinery/equipment or attempt to remove components until

' the safety is confirmed.
1. Inspection and maintenance of machinery/equipment should only be performed once measures o
|

prevent falling or runaway of the driven object have been confirmed. Measures 1o prevent danger
from a fluid should also be confirmed.

2. When equipment Is o be removed, confirm the salety processes mentioned above, release the fluid
pressure and be cerain there is no danger from tuid leakage or fluid remaining in the system

3. Carelully restart the machinery, confirming that safety measures are being implemented. {
4. Contact SMC if the product is to be used in any of the following conditions:
1. Conditions and environments beyond the given specilications, or if product is uset outdoors.
| 2. With fluids whose application causes concern due to the type of fluid or additives, etc

3. An application which has the possibllity of heving a negative efiect on people, propeny, and there- i
fore requires special safety analysis,

w



Glossary of Terms

; _Pressure Terminology |

1. Maximum operating pressure differential
The maximum pressure differential (the difference between
the inlet and outlel pressure) which 1s allowed for operation,
with the valve closed or open. When the outlet pressure is 0
MPa, this becomes the maximum operaling pressure

2. Minimum operating pressure differential
The minimum pressure differantial (the dilference between the
inlet pressure and oullet pressure) required to keep the main
valve fully opened.

3. Maximum system pressure
The maximum pressure that can be applied inside the pipe-
inas (ine pressure)
(The pressure differential of the solenad valve portion must
be less than the maximum operating pressure differential.)

4. Proof pressure
The pressure in which the valve must be withstood without a
drop in perfarmance after holding for one minute under
prescribed pressure and reluming to the operaling pressure
range. (value under the prescribed conditions)

B Electrical Terminology |

1. Apparent power (VA)

Volt-ampere is the product of voltage (V) and current (A).
Power consumplion {W): For AC , W=V A.costi. For DC, W
= V-A

(Note) cost shows power factor. cosb = 0.6

2. Surge voltage
A high voltage which is momentarily generated by shutting off
the power in the shut-off area.

3. Enclosure
A degree of protection defined in the “JIS © 0920: Waterproof
lest of electric machinery/appliance and the degree of protec-
tion against the intrusion of solid foreign objects”
IP65: Dusttight, Low jetproot type
“Low jeiproof type” means that no water intrudes inside an
equipment thal could hinder from operating normally oy
means ol applying water for 3 minutes in the prescribed marn-
ner. Take appropriate protection measures, since a device i¢
nol usable in an environment where a droplel of waler is spla-
shed.

fe

1. Material

2.

3.

2
b
k)

NBR: Nitrile rubber
FKM: Fluoro rubber — Trade names. Vilon", Dal-gl®, efc.
EPDM: Ethylene propylene rubber

Oil-free treatment
The degreasing and washing of wetted parts.

Passage symbol

In the JIS symbol (=]1Zk) IN and OUT are in a blocked condi-
tion (= ). but actually in the case of reverse pressure (OUT=
IN). there is & limit to the blocking.

(&) is used tfo indicate that blocking of reverse pressura is nol
possible.



Precautions 2

Al

Be sure to read this before handling.

2 Port Solenoid Valve for Fluid Control

For detailed precautions on each series, refer to the main text,

/\ Caution

1. Leakage voltage
Particularly when using a resistor in paraflel with a switching
element and using a C-R element {surge vellage suppressori to
protect the swilching element, take note that leakage curren!
will flow through the resistor, C-H element, elc.. creating a pos-
sible danger that the valve may not turn off

Swucking etament Leakags voltnge

et L. ":[7 ‘

Fawat supply
g fie
|

AC coil: 20% or less of raled voltage
DC coil. 2% or less of raled voltage

2. Low temperature operation

1. The valve can be used in an ambient lemperature of between
-10 to -20°C. However, take measures 10 prevent freezing
or solidification of impurities, stc.

2. When using valves for water application in cold climates, take
appropriate countermeasures 1o pravent the water from freez-
ing in tubing after cutting the water supply from the pump. by
draining the water, etc. When warming by a heater, elc., be
careful not to expose the coil portion to a heater. Insiallation of
a dryer, heat retaining of the body is recommended 1o prevent
a freezing condition in which the dew point temperature is high
and the ambient temparature is low, and the high flow runs

A Warning

1.1t air leakage increases or equipment does

not operate properly, stop operation.

After mounting is completed, confirm that it has been done cor-

rectly by performing a suitable function test.

Do not apply external force to the coil section.

When tightening is performed, apply a wrench or other ool fo

the outside of the piping connection parts.

3. Be sure not to position the coil downwards.
When mounting a valve with its coll positioned downwards, for-
2ign objects in the fiuid will adhere 1o the iron core leading to a
malfunction.

4. Do not warm the coil assembly with a heat in-
sulator, etc.

Use tape, heaters, etc., for freeze prevention on the piping and
body only. They can cause the coil to burm out

5. Secure with brackets, except in the case of
steel piping and copper fittings.

6. Avoid sources of vibration, or adjust the arm
from the body to the minimum length so that
resonance will not occur,

7. Painting and coating

Wamings or specifications printed or labeted on the product
should not be erased, removed of covered up

g
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/A Caution

1. Preparation before piping

Before piping is connected, it should be thoroughly blown oul
with air (flushing) or washed to remave chips. culting oil and
other debns from inside the pipe

install piping so that it does not apply pulling, pressing, bending
or other forces on the valve body,

2. Wrapping of pipe tape
When connecting pipes, fittings, etc., be sure that chips from the
pipe threads and sealing matenal do not enter the valve.

Furthermore, when pipe lape is used, leave 1.5 1o 2 thread rid-
ges exposed al the end of the threads.

Winding
dwoction />

‘ \Q (£
& — &
*.q.« \g@ Pipa lape
e’o—_‘*\ '
%
+
- -:‘(,)
“&
&)
o‘l\

3. Avoid connecting ground lines to piping, as
this may cause electric corrosion of the
system.

Always tighten threads with the proper tight-
ening torque.

When attaching fittings to valves, tighlen with the proper tighten-
ing torque shown below

-

Tightening Torque for Piping
| Prapet lighlening torque N:m

5. Connection of piping to preducts
When connecting piping to a product, refer fo its instruction
manual to avoid mistakes regarding the supply port, efc.

6. Steam generated in a boiler contains a large
amount of drainage.
Be sure to operate it with a drain trap instal-
led.

In applications such as vacuum and non-leak
specifications, use caution specifically
against the contamination of foreign matters
or airtightness of the fittings.

8. If a regulator is directly connected to a sole-
noid valve, their interaction will cause them to
enter a state of resonance. In some cases,
this will result in chattering.

>



Precautions 3

Al

2 Port Solenoid Valve for Fluid Control

Be sure to read this before handling.

For detailed precautions on each series, refer to the main text.

Wiring

/\ Caution

1. As a rule, use electrical wire with a cross sec-
tional area of 0.5 to 1.25 mm? for wiring.
Furthermore, do not allow excessive force to
be applied to the lines.

Use electrical circuits which do not generate
chattering in their contacts.

3. Use voltage which is within £10% of the rated
voltage. In cases with a DC power supply
where importance is placed on responsive-
ness, stay within +5% of the rated value. The
voltage drop is the value in the lead wire sec-
tion connecting the coil.

4. When a surge from the solenoid affects the

electrical circuitry, install a surge absorber,
etc., in paraliel with the solenoid.
Or, adopt an option that comes with the surge
voltage protection circuit. (However, a surge
voltage occurs even if the surge voltage pro-
tection circuii is used. For details, please con-
sult with us.)

o

£

/\ Caution

Class H coil: AWG18  Insulatar O.0 2.2 mm

Class B coll: AWG20 Insulator O 2.5 mm

=t ".—;‘: —
T ’ -
3 = ~T‘;__.-_:
|
| . DE(Class B only) Biack __fed
WO VAS S — =
b ROONBD _Red Hed .
| Cnher AC Gray Gray
v There & no polarty.
| DIN terminal (Class B only) |

Since internal connectlons are as shown below for the DIN terminal,
make cannections 1o the power supply accordingly.

=
UL

B i e b T b

| DiNtermnal | s - {+)

* There ts no polarily
= Use compatible heavy duty cords with cable 0.D. of o€ 1o 12 mm.
« Use the tightening torques below for each section.

Connector

} A e i "
| e L7}
! ‘1 L \ PRI ’ “I \Compalible cable “‘"‘..‘
J'( 1[ \ it \ N Washar iCable 0.0 ofi 10 12 mm}
! Y
¢ .."i : \l \ Rubiber seal
]
| \

\_Binding head scraw .
Tightening torque 0.5 to 0.8 Nm

1 Gasket

Nowe) For an oulskie cable diameter of 29 10 12 mim, remove the
internal pans of the rubber seal balore using

SVIC



2 Port Solenoid Valve for Fluid Control
A Precautions 4

Be sure to read this before handiing.

For detailed precautions on each series, refer to the main text.

Electrical Connections

A\ Caution

In the case of the conduit terminal, make connections according 1o
the marks shown below,
= Use the tightening torques below for each section.
« Properly seal the ferminal connection (G1/2) with the special wir-
ing conduit, ele.

Terminal cover
Round head \

combinabion screw \ .
#3 Tightening torque | vz AY e
050 0.6 Nm LU g '.‘ ’» S Tightening

» £ lorque

« mark

Round head :
combinghon screw

E‘i’?ﬁlgmng lolqu.é-
0510 0.6 Nm

View A-A
(Internal connaction diagram)

//Conduit terminal

| Conduit |
When used as an 1P65 eqguivalent, use seal (part no. VCW20-15-6)

lo install the wiring conduit. Alse, use the tightening torque balow
for the conduit.

Class H coil: AWG1E  Insulator 0.0, 2.2 mm
Class B coili: AWG20 Insulator O.D, 2.5 mm
Lead wira

S

Seal (VCW20.15-6)

Wiring conduil
(Bore size G172
Tightening torque 0.5 1w 0.6 N m)

N Lead wire color

(s & | G T

__DC ___ Black _Fed

T100vAC Ble Blie
| OmeraC | Gray __Gay
+ Thee s ny polardy for DG

Description Panno, . |

Seal VCW20-15-6 |

Moto} Pleass onder separalety

7 S\

T10.610 0.6 Nm

E- — ElectriceiCiraite
/\ Caution

[DC circuit]

Grommaet, Canduit, Grommaet, Conduit terminal,

Conduit terminal, DIN type
DIN type MR
i ) | —— 1 ] s
[
- |I
£i=, %) == 21 —— |

DIN type DIN type

.\' Lig

With light | "With lightisurge vollage Suppressor |

[AC, Class B (Built-in full wave rectifier type) circuit)

¢ For AG/Class B, the siandard product 1s equipped with surge voltago suppressos

Gromme!, Conduit, Conduit terminal,

Conduit terminat, DIN type
GiIN type
ZHR Hoctifiar ZNR  Reqtificr
i sHemen! / aipmaont
1 o- .l—— -1|—.»' v II.- o
I
by )y
‘g--"_m:
| f o
1) |
o =1

Laggtst

[AC, Class B/H circuit]

Grommet, Conduit, Grommet,
Conduit terminal Conduit terminal
ZHA
1 o — 7
p !

o — I —

[Without electrical option | [With surge voiage suppressar |

Conduit terminal Conduit terminal

ZNR
[ DR TS . 1.4 r—if
» | 7
.. 501 S0
61 | E |
|
o O : 14 N
| Lignt gt
[With 1 _9_?!_!_[ With bt ghivsurge volage su lpi_:irFﬂRsu-'



Precautions 5

. Be sure to read this before handling.

= 2 Port Solenoid Valve for Fluid Control

For detailed precautions on each series, refer to the main text,

Operating Environment

A\ Warning

1. Do not use the valves in an atmosphere hav-
ing corrosive gases, chemicals, salt water,
water steam, or where there is direct contact
with any of these.

2. Do not use in explosive atmospheres.

3. Do not use in locations subject to vibration or
impact.

4. Do not use in locations where radiated heat
will be received from nearby heat sources.

5. Employ suitable protective measures in loca-
tions where there is contact with water drop-
lets, oil or welding spatter, etc.

/A Caution

1. This solenoid valve can be operated without
lubrication.
It & lubricant is used in the system, use turbine oil Class 1, 1ISC
VE32 (with no additive). Bul do not lubricate a valve with EPDM
seal
Refer 1o the table of brand name ol lubricants compliant with
Class 1 turbine ol (with no additive), 1ISO VG532

Class 1 Turbine QOit (with no additive), 150 VG32

| Classilination of | Viecosity

‘ wmsﬂy {esh) | according to

ey 180 Grade

" Idemitsu Kosan Co., Ld. |

|‘ “Nippon O Corp._ ‘

r Cosmo Qil Co. le“"” - I
ﬂparl Energy Corp.

Kygnus Qif Co.

Kyushu Q! Co.

Nippon oil Cg;r‘____

‘_ahfmh ‘Clualt Sekmi K K

C;‘.!;..‘_IL_era_r_-te: 32
Kyodo iurbine 32
Turbing il 32
Stork Wwrbine 32
Mr.‘Ep'm mrt-in_e 32
Turbine 32

be::eu:I_H_lLrbm; 32

- FU(‘-OdI 1I.II'lr| 1z] 3;

i* sase contact SMC |f\'.]."dl'“|.‘; Uds

/A Warning

1 Removing the product
The valve will reach a high temperature when used with high
temperature fluids. Confirm that the valve temperature has
dropped sufficiently before performing work. If fouched inadver-
tently, there is a danger of being bumed.
1. Shut oft the fluid supply and release the fluid pressure in the

syslem

2. Shut off the power supply
3. Digmount the product.

2. Low frequency operation
Switch valves at least once every 30 days 1o prevent maliunclior
Alsa, in arder to use it under the cplimum stale, canduct a regular
nspection once a hall year

m!blne ol (with additives), ISO V&E32

i

/\ Caution

1. Filters and strainers
1. Be careful regarding clogging of filters and strainers.

2. Replace filter elements after one year of use, or 2arlier if the
pressure drop reaches 0.1 MPa

3. Clean strainers when the pressure drop reaches 0.1 MPa
2. Lubrication
When using after lubneating, neves
uously,
3. Storage
In case of long term storage aftar use with heated waler. thor-
oughly remove all mofsture v prevent rust and deterioration of
rubber malerials, etc.
4.Exhaust the drain from an air filter period-
ically.

/A Warning

1. Valves wili reach high temperatures from
high temperature fluids. Use caution, as there
is a danger of being burned if a valve is tou-
ched directly.

A\ Caution

1. The valve of the pilot-operated 2-port sole-
noid valve may be opened momentarily and
result in fluid leakage when pressure is ap-
plied to the valve suddeniy (if the pump or
compressor starts, for example) while the
valve is closed. Please be cautious of this.

2.1 a water hammer problem occurs, install
either a water hammer attenuator (such as an
accumulator) or use our water hammer resis-
tant valve, the VXR series. For details, please
contact us.

'l"n'iil.l'_él lo lubncate contin:




Solenoid Valve Flow Characteristics

(How to indicate flow characteristics)

1. Indication of flow characteristics
The fiow characteristics in equipment such &s a solenoid valve, etc. are indicated i thew specifications as shown in Table (1),

Table (1) Indication of Flow Characteristics

Corresponding indicationby | Other A e e e —— e
r equipment international standard indications Conformed standard I
| Cb - |1s06358: 1989
i Pneumatic | . ; JIS B 8390:2000 -

g IS B 8390: 2000
= Equipment: JIS B 8373, 8374, 8375, 8379, 8381

l ! e, R T S N il T NS -—

| . Cv  |ANSI/(NFPA)T3,21.3: 1990

| Process fluid | Av — |IECB0534-2-3; 1997
control ; e JIS B 2005: 1995
| equ]pment I — CV Equipment: JIS B B471, 8472, 8473

equipment

2. Pneumatic equipment
2.1 Indication according to the international standards
(1) Conformed standard
ISO 6358: 1988 : Pneumatic fluid power—Components using compressible fluids—
Determination of flow-rate characieristics
JIS B 8390: 2000 : Pneumatic fiuid power—Components using compressible fluids—
How to test flow-rate characteristics
(2) Definition of flow characteristics
The fiow characteristics are indicated as a result of a comparison between sonic conductance £ and critical pressure ratio b.
Sonic conductance C ° Value which divides the passing mass flow rate of an equipment in a choked flow condition by the
product of the upsiream absolule pressure and the density in a standard condition
Critical pressure ratio b Pressure ratio (downsiream pressura/upstream pressure) which will tirn 1o & choked flow when the
value is smaller than this ratio,
Choked flow : The flow in which the upstream pressure is higher than the downstream pressure and where
sonic speed in @ certain part ol an equipment is reached,
Gaseous mass Hlow rate is in proportion to the upstream pressure and not dependent on the
downslream pressure

Subsonic flow Flow greater than the critical pressure ratio
Standard condition : Aurin a temperatwee state of 200 C, absolute pressure 0.1 MPa (= 100 kPa = 1 bar), relative hurmidity
55%.

Itis stipulated by adding the “(ANR)" after the unit depicting air volume.
(standard reference atmosphere)
Contormed standard: 1SO 8778 1990 Pneumatic fluid power-—Standard refarence
atmosphere, JIS B 8393 2000: Pneumatic fluid power—Standard reference atmosphere
(3) Formula for flow rate
It is described by the practical units as following.

When
P2+0.1 < b. choked flow
Pi+0.0
[ 293
Q GOOxC{Pho,'iW T (1)
When
P2+01 | b. subsonic tlow
Pi+01 : -— -
[ [Pzs01 ]
Prso1 | [ 203
Q=600x CtP1+0.1) "IJ 1= —._..._.--_| N (R AU )
| 1-b V 273+ 1

f |

Q: Air tlow rate [dm¥min {ANR)], dm® {Cubic decimater) of Sl unit are also allowed 1o be described by € (et} 1dm3=1¢

e



Solenoid Valve Flow Characteristics

C : Sonic conductance [dm®(s-bar)]

b Critical pressure ratio [—]

P1 - Upstream pressure [MPa|

P2 : Downstream pressure [MPal

t  Temperature ['C]

Note) Formula of subsonic flow is the elliptic analogous curve.

Flow characleristics are shown in Graph (1) For details, please make usa of SMC's “Energy Saving Program”

Example)
Obtain the air flow rate for Pr= 0.4 [MPa], P2= 0.3 [MPa], = 20 [-C) when a solenoid valve is performed in
C - 2 [dm¥(sbar)] and b=0.3.

293
According to formula 1, the maximum fiow rate = 600 x 2 x (0.4 + 0.7) x \J——-— = 600 [dmi¥/min (ANR)]
273+ 20

Pressure ratio = VDD 08
0.4+041
Based on Graph (1), It is going 10 be 0.7 if it i read by the pressure ratio as 0.8 and the flow ratio 1o be B = 0.4,

Hence, flow rate = Max. flow x flow ratio = 600 x 0.7 = 420 [dm¥min (ANR]]

] SSSINS
A CETIGaR
08 ! ':.7!.2"5I
e 0.3
B 08— ,
08— — 1+t

0.4 -
é 03 Pt | Equipment '
0.2 . Ch

o1r

0 it
0 0102030405060708081
Pressure ratio (P2 + 0.1}/ (P1+0.1)
Graph (1) Flow characteristics

{4) Test method
Attach a test aguipment with the lest circuit shown in Frg (1} while mamtaming the upstream pressure 10 a certain level which
does nol go below 0.3 MPa. Next. measure the maximurm flow 1o be ssturaled in the first place, then measure this llow rate at
80%. 60%. 40%. 20% and the upstream and downstream pressure. And then. obtain the sonic conductance € from this
maximum flow rate. Besides thal, substitute sach dala of others for the subsonic flow lormula to find b, then ablain the critical
pressure ratio & from that everage.

Fressure gauge o
pressure convertor

Fhermometer @ Differential pressure gauge of
-.5‘ differential pressure converter
©

3ds |

Pressure control
aguipment odsz 3ch

-\{I
“-’
v L

Flow control
valve

Ar Fitler == Shutof - | Flow meter
supply valve | si0ds  0dh 3er1 od: LSdz
§ - oK e e
Pipe for measuring  Equipment
temperature for test
Pipe lor Pipe for
MEeASUIING measuring

pressure in the  pressure in the
upstream side  downstream side

Fig. (1) Test circuit based on ISC 6358, JIS B 8390



Solenoid Valve Flow Characteristics

2.2 Effective area S
(1) Conformed standard
JIS B 8390: 2000: Pneumatic fluid power—Components using compressible fluids—
Determination of flow rate characteristics
Equipment standards: JIS B 8373: 2 port solenoid valve for pneumatics
JIS B 8374: 3 port solenoid valve for pneumatics
JIS B 8375: 4 port, 5 port solenoid valve for pneumatics
JIS B 8379: Silencer for pneumatics
JIS B 8381: Fittings of flexible joint for pneumatics
(2) Definition ol fiow characteristics
Efisctive area §: The cross-sectional area having an ideal thiottle without {nction deduced from the calculation of the pressure
changes inside an air tank or without reduced flow when discharging the compressed air in a choked flow, from
an equipment attachad 1o the air tank. This is the same concept representing the "easy 1o run through” as sonic
conductance C
(3) Formula for flow rate

When
P2+01 . e choked tiow
P1+01
Q=120x% S(P1+ }j2?3 = (3
When
P2+01 0.5, subsonic flow
P1+0.1 R
93

= 240 Pz+01)(P1-P J_._._.. N pr— wees (4

Q= xS [(P2+0.1) (P1- P2 o (4

Conversion with sonic conductance C.
S=50xC .- (5)
Q - Airflow rawldm'zfmm{ANH)] dm3 inublc decimeter} of &.1 unit are also allnwed to be described by £ (liter) 1 dm3 =1 ¢
S : Effective area [mm?]
P1 : Upstream pressure [MPa)
Pz Downstream pressure [MPa]
t  Temperature [°C]
Note) Formula for subsonic flow (4) Is only applicable when the critical pressure ratio b is the unknown sauipment. In the formula
(2) by the sonic conductance €, It is the same formula as when b= 05

(4) Test method
Aftach a tesl eguipment with the test cirouit shown in Fig. (2) in order fo discharge air into the atmosphere until the pressure
inside the air tank goes down to 0.25 MPa (0.2 MPa) from an air tank filled with ihe compressed air al & carlain pressure level
{0.5 MPa) which does nol go below 0.6 MPa. Al this time, measure he discharging time and the residual pressure inside the air
tank which had been lefl until it turned to be the normal values to determine the effective area S, using the following tormula. The
volume of an air fank should be selecled within the specified range by corresponding 1o the efiective area of an equipment for
test. In the case of JIS B B373, 8374, B375, 8379, B381, the pressure values are in parentheses and the coefficient of the
formula is 12.9.

Focren Vl ( Ps+0.1 }293 g
=12.1 — o [———y —— e o {
t g1 P01 T ) -“-‘\"‘ © Power

§ . Effeclive area [mm?] 0 SUPPlY

Pregsure swilch

V . Air tank capacity [dm?) Thermameter ‘
t : Discharging time [s) Pressure control ?.l;:“::: Solenoid valve
Ps : Pressure inside air tank equipment . _
belore discharging [MPa] Equipment for test
P : Aesidual pressure inside air tank ; =
M o ™~ o '3 %
after discharging [MPa] Air Filter Shut oft £ 29
T : Temperature inside air tank supply valve & (!;l;?;::iauqs £ £ £ E
before discharging [K] Y elladons g % % g
Timer (Clock) ﬁ g5 = -:\.r:
Pressure recorde E E -
[id i

Fig. (2) Test circuit based on JIS B 8390
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Solenoid Valve Flow Characteristics

2.3 Flow coefficient Cy factor

The United States Standard ANSI/(NFPA)T3.21.3:1990: Pneumatic fluid power—Flow rating test procedure
and reporting method for fixed orifice components

Defines the Cv factor of flow coefficient by the following formula which is based on the test conducted by the tesl circui
analogous to IS0 6358,

| T
14 | 1P (P2 .+ Pa)

i T1

4P Pressute drop between the static pressure fapping ports [bar]

Pt  :Pressure ol the upstream tapping port [bar gauge]

P2z . Pressure of the downstream tapping port [bar gauge]:Pz. Pt - 1P

@ :Flow rale [dm¥/s standard condition]

Pa : Mmospheric pressure [bar absolute]

T1 . Test conditions of the upstream absolute temperature (K]

1s < PI 4+ Pa =651 02 bar absolute, T1 =287 + 5K, 0.07 bar < AP = 0.14 bar

This is the same concept as effective area A which 1ISO8358 stipulates as being applicable only when the pressure drop is
smaller than the upsiream pressure and the campression of air does not become a problem.

3. Process fiuid control equipment
(1) Contormed standard
IEC60534-2-3: 1997: Industrial process control valves. Part 2: Flow capacity, Section Three-Test procedures
JIS B 2005: 1995: Test method for the flow coefficient of a valve
Equipment standards: JIS B 8471: Solenocid valve for water
JIS B 8472: Solencid valve for steam
JIS B 8473: Solenoid valve for fuel oil
(2) Dehinmion of flow characieristics
Av factor: Value of the clean water flow rate represented by m¥s which runs through a valve (equipment for tesl) when the
pressure difference is 1 Pa. It is calculated using the lollowing formuta

Av . Flow coefficient [m#)
Q@ :Flow rate [m¥s)
AP : Prassure difference [Pa]
P Density of fluid [ka/m?)
(3) Formula of flow rate
It Is described by the practical units. Also, the flow characteristics are shown in Graph (2),
In the casae of liquid:

F—
Q=50 x 100 —2F i i)
' \l G ‘

Q : Fiow rate [¢/min]

Av : Flow coefficient jm?)

AP : Pressure difference [MPa)
G : Relative density [water = 1]

2 SNVE.



Solenoid Vaive Flow Characteristics

Conversion of flow coeflicient:

Av=28x 108 K¥=24 510 POV oo (10)

Here,

Ky factor: Value of the clean waler liow rate represented by m/h which runs through & valve at & lo 40°C, when the pressure
difference is 1 bar

Cv factor (Reference values); Figures represenfing the flow rate of clean waler by US gal/min winch runs through a valve at
60°F, when the pressure difference is 1 Ibiin® (psi).

Value 1§ different from Kv and Cv factors for pneumatic purpose due to different lest mathod.

= 3 | ‘i | i | r-'.
g I i LA
o2 j = T Upstream pressure +]
;12 ' | | ‘ | Pr=1MPa| H
= ] H 1
T , Pi=0.8 MPa 4
§ T I
G ol L Pr=osMPa DL |
g 0 ] | /”; i
g ol |
‘5' o /?%/’) ;
£ o A A Pi-02wps j; . ;
o |
2 0.2 :74// e . “ i 1 : ] I[
| ] |
g % Pi=01 MPa‘, "(j, : [
I
|

|
Y
b
\
e
A\
| N

0.001 0002 0003 0.004 0.01 002 0.03 Iﬂ.O‘i 0.1

Pressure differential AP [MPa]

Graph (2) Flow characteristics
Example 1) .
Obtain the pressure difference when water 15 [¢/min] runs through a solenoid valve with an Av = 45 x 107" [m¥]
Since Qo = 15/45 = 0.33 [¢min], according to Graph (2), if reading AP when Qois 0.33, 1t will be 0031 [MPa]

{4) Test method
Atiach a test equipment with the tesi circuil shown in Fig. (3). Nexi, pour water at 5 to 40°C, then measure the tiow rate with a
pressure difference of 0.075 MPa. However, the pressure difference needs 1o be set with 2 large encugh difierence so that the
Reynolds number does not go below a range of 4 x 10°
By substituting the measurement results for formula (8) 10 figure out Av

» 20d | | 2 10d

Thermomeler Test range

Frmmm e ————————
[ E nt J
' Pressure ?g:pg;{ Pressure |
I tap tap i
L0 77 F |
i o o i

Throtlle valve Flow | 1 Throttle valve in the

in the meter | 2d i 6d | | downstream side
| 4 N

upsiream side 1 b = P LY
i
1
L
i

|
A i

I
!
I
i
I
I
1
|
i
I
I
|
I
i
I
1
|

Fig. (3) Test circuit based on IEC60534-2-3, JIS B 2005
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Flow Characteristics

Note) Use this graph as a guide. In the case of obtaining an accurate tlow rate, refer to

pages 14 through to 18.

For Air
o o B 7 O B g
10 e g ! I A HAV TR L 20
55 “-a:i"'&a,;, {Pr+ 1.033) = (110 1.89) (P2 4 1,033)
ng M-‘" \q&a { ek b
1.8 —————— T 5
: B o e o o
§ 08 h“""":\\‘"- ¢ :
£ e
@ 0.7 T P \\ o] A
2 = R ot GRS T i € 1 B S
> 06 R e s \:\ S
5 = . Y S g i i
= B ot B Y
e e S NN A ]
= __._-«..,“" |
% 0.3 p= W \g\'\ b =Y, !
= o Tz i
D : 0.3 : % el ol
< s B . 0N N \ AT 1}
01 w\q Y HH Py +1.033) > — T
'“‘xL\\ : I _ ; 1'8?{P=i+1'?33} [
vxzzzs’g-oz et %ix - ik ot
szzz3g.03 e S _Lll T J_ it (::5
VXZ2245-08 — 505 4000 6000 8000 10,600 e
| szsg-ﬂs I 5nm- o 10.000 15.!‘][;(} ?OLKJ%) oel
{ - 1 N T =l T 1 £
| vmzeu M 5.000 12,000 18,000 20,000 Flow rate QC"I‘I’Ii‘I]'Iz‘J
For Water : e
f 500 S
400
2]
; \‘1’-/
300 G =
2006
l
| |
| = H
E oo
o
2
e
| g
i i s0 s
| A e
| 30 / X
25 pr e '
20 ! b = Ho
// A B
10— /_ ‘ _ = I L6 __.__.._.__,; = I
D01 002 003 G4 005 0.1 02 0% 04 0

Pressure differential P = (P - Py) MP&

ZSNC

How to read the graph

The sonic range pressure (o generate & fiow
rate of 6,000 ¢min (ANR) i Py = 0,47 MPa for
a 015 orifice (VX2224;-04) and Pr = 0.23 MPa
for a o020 orifice (VXZ235;-08)

How to read the graph

When a water fiow of 25 ¢/min is generated,
AP - 0.05 MPa {or a valve with 810 orifice
(VX22253-03).
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Glossary of Terms

Pressure Tbrmiholégy |

Maximum operating pressure differential

The maximum prassure differential (the difference between
the inlel and outlet pressure) which Is allowed for operation,
with the valve closed or open. When the outlet pressure is 0
MPa, this becomes the maximum operaling pressure

Minimum operating pressure differential

Ihe minimum pressure differential (the difference between the
inlel pressure and oullel pressure) required to keep the main
valve fully opened

Maximum system pressure

The maximum pressure that can be applied inside the pipe-
lines (line pressure).

(The pressure differential of the solencid valve porlion must
be less than the maximurm operating pressure differential )

. Proof pressure

The pressure in which the valve must be withstood without a
drop in performance after holding for one minute under
prescribed pressure and retumning to the operating pressure
range. (value under the prescribed conditions)

__Electrical Terminology

1.

o

Apparent power {VA)

Volt-ampere is the product of voliage (V) and current (A).
Pawer consumption (W): For AC , W = V. A.cosl. For DG, W
=V-A

(Note) cost shows power faclor, cose = 0.6

Surge voltage

A high voltage which 1s momentarily gensrated by shutting off
the power in the shut-off area.

Enclosure

A degree of protection detined in the “JIS C 0820: Watermproof
tes! of electric machinery/appliance and the degree of protec-
lion against the infrusion of solid foreign objects”™

IPE5: Dusttight, Low jetproof type

“Low jetprool type” means that no waler intrudes inside an
equipment that could hinder from operaling normally by
means of applying water for 3 minutes in the prescribed man-
ner. Take appropriate protection measures, since a device is
not usable in an environment where & droplet of water is spla-
shed.

(S it S o T O

1. Material
NBR: Nitrile rubber
FEM: Fluoro rubber — Trade names: Vitorn*. Dai-el”, etr.
EPDWM: Ethylene propylene rubber
2. Oil-free treatment
The degreasing and washing of wetted pans.
3. Passage symbol

In the JIS symbol (.} 2t} IN and OUT are in a blocked condt-
tion (i1}, but actually in the case ol reverse pressure (OUT>
IN), there is a limit to the blocking

($) ts used to indicate that blocking of reverse pressure is not
possibie.

ZSC



Common Specifications

Standard Specifications

50

‘ Zaro differential pre'-mura ty'\e mlo! opﬁrdled Z port dmphmgm type
Brass (C37), Staintess sleal
|

NBH, FKM, EFDM

DUﬁ!t.ght Luw Jeipmnl { aqulmlenl o iF'GE)

LlJGdltUﬂ wsthauf corrosive of expios:ve gasas

’ii:l“l 50 or 1966

100 VAC, 200 VAC. 110 VAC, 220 VAC, 2530 VAC, 240 VAC, 48 VAC

24 VDG, 12 VEIC

110" of rated vnllagn

10% or lass of rated voltage

Valve comlructlon
| Withstand pressure (MPa)
Body mmrial B
| Valve o -
| specitcations | Seal material S -
[ Enclosure
Enulronmam
Vibration raalstanceﬂmpam resintance {rn!s*)
AC
' Rated [Clau 8 coll, Bullt-in full-wave ractifier typ-ej
| voltage AC (Cless H coll)
! DC (Class B coil anly)
Coil | Allowable vollage fluctuxllon .
ificati I -
specifications AC |
Allowable {Class B coil, Built-in full-wave rectifier typs) |
leakage o T
voltage AC [Class H coil) |

20% or less ol rated voitage

2% or less of rated voltage

DC (Class B coil only)

Coil insulation type

Solenoid Coil Specifications

Class B, Clase H

Pr‘l'ir‘a' enty Grommal with surge voltage ﬂupﬁlroas- M {GS) has a lulrll-[:_} of P40

DC Specification {Class B cnli on!y}

AC Speciﬂcation (Class H coil)

Tmpamm mw"} bt
45
80

Mote) The valus at ambient remperaiure of 20°C and when the rated \rolla',;w Iq
apphied,

nc Speciﬁcutlon [CIass B coill, Buiﬂ-in full-wave recﬂ!ier lype}

60
65

Mote 1) Thc ualue at ambmnt #nmperwlure of 20°C and when the rated vnlmgm
is applied

Note 2] There is no difference in the frequency and the inrush and energized
apparent powet, since 2 rectifying ciroui 1s used in the AC [Class B
coll, built<n full- wave raciilier type)

=

WWW . | Temparature |

| ige (GF) Mol

_____ | 0|

_ 7 5|
et 94 | 50 120
hesss 2l 50‘ 78 41 116

Note) The value al ambvam temperaiure of 20°C anc! when the rated vohage is

applied.

SC



Series VXZ22/23

For Water

Model/Valve Specifications

| NC. ]

 E—

Passage symbol
-

TFTL
1 T 1 J".\ i‘f‘._\:.-\_
N U
]

Normally Closed (N.C.)
Podslze | .. i e Hin, cperating | Max, operaiing prossure | Max. system
{Nomhnl s _Oﬁﬁmw;:lza Model | . pessus | diffgrential (MPa) i Flaw cha_ra_:_:‘lerinucs i pressure Weight (g)
mge) | MmO ] otlerental MPsi T AG OC | Avx10°mt |Cvoonverted| (MPB) |
Y AT 7 T R o
am(iON) | |VXZ2230-03 o 8L 24 R T
TR (15A) 15 | VXZ2240-04) O | 10 L 120 88 | 18 | 780
: ) VXZ2350-06 | ‘o 220 82 | 1300
o TA(RBAY 25 VXZ2360-10 | [P = 20 | 120 | 1480

Notel Weight of gromime! type, Add 10 g for condull type, 30 g lor DIN lerminal type. 5D uicn eorn d-ut termingl lyps 1egpactivety
« Reder 1o *Glossary of Tarme” on page 20 for details on the mux. operating pressure differsnitial and the max syslan pressure

Normally Open (N.O.)
" Polloiza - | Wi ope Mex. operating pressura | fdax. sysiem !
(Nominal | Qﬂ";ﬁ_ﬁﬁ_ﬂ‘  Model wur::ﬂs diterentiat (MPa) | Flow characteristics pressurs. | Waight ()
sz} | (mmo) "o ldbersial (MPA) [T AC | DG Avx10°mE | Cveonveried | (MPa)
[ usen) | o | ¥XZ2232:02 | ’ : 48 9. 600
38 (104}  [vxz2232-03 - 2.4 o
Y2sAy 15 —%M G 07 | 08 | 130 | 53 | 1.5
aaga_ggL . B0 | VXZ2352:08: | I 220 | 92 |
1(25A) | 25 |VXZ2362-10 I 200 | 120

Mote) Waight of grommet type. Add 10 g for conduil Type 30 g tor DIN tun'nu:al tvpe, 60 Q Iur contuil tsrminal type respectivaly
* Reter to “Glossary of Tarms” on page 20 for details on the max. operating pressure difterentiat and the max. sysiem pressure

Ambient and Fluid Temperature _ Vaive Leakage Rate
internal Leakage
: | Fluidiemperatue (C) |  Ambiemt L. Seal material | Loakage rale (Water) |
Power source | Solenoid valve opﬂon aymbol temporature | 7___@&_?10“!- EPDM. | = QlcmVminoriess |
_____ NiLG. L | Fact S i External Leakage
| AC/Class Beoll | 11060 — | -10w60 [ Seal material Leakage rate (Water) |
1%“_‘ Heoll | — ! 11083 | -101080 [3 NBR, FKM, EPDM | 0.4 cm'/min of less
T pc | w60 =~ | 101060 | S R

Q Nota) With ho freszing

:FL T



Zero Differential Pressure Type
Piiot Operated 2 Port Solenocid Valve

How to Order

series VXZ222/23

VXZ
VXZ

AC/Class B coil {Built-in
fuil-wave rectifier type)

Model &

VXZ

3 —102

223 02

—5]G
] gl AR i I 1 1L I
22|30 —02]] H1IG] 1
| [ 1 I | I 1 B - I
11G

Retet ta the table (1)

shown betow for svallability

Reter 1 the tabis (1) shown
DEow o sty

Orifice size l

I Bracket

il N
Valve/Body configuration e |_§___ vTFFFEk :
0 INGC./ Single unit i Solenoid valve Uption L] =N ith bracket
-8 3] Reter to the ialle (2] + Bracket i nol Inmau..xnlu
2 |N.O_/ Bingig urit | shown beiow for availabllity

1 Port size# * Built-in full-wave
Suffix Flefin 1o the tabide (1) rectifier type
_.!‘_I!_._._ = shown below 1or avaiabiiity
Z | Qilfree spec Thread type = 1
Saloet nil bacsuse the
solened valve aplion Electrical entry
i the ofl-fras treatmen) t G -Grommet l C-Condult
| GS-With grommel surge
! voltage suppressor
Rated vollage &  [1 . wiin condust terminal D -DIN terminal Comnecior |
1 100 VAC 50/60 Hz 6 12 VDO i TS - With conduit terminal end DS -DiN terminal with surge |
2 1 2001 Y g I A0 VAC 50 60_};{ | surge vollage suppresaor voltnge suppressor |
'%*“ B0 VAL J“‘f@“ b ; -2 ;\mé: bu,i;o o z TL -With conduit terminal DL - DIt terminal with tight -
110 VAC 50/60 Hz = 5 2| and light ey A DZ -DiK terminal with (
4 220 vAC 50/60Hz | d | 230 VACS0/60Hz | |TZ-Withconduit  / ,,F surge vollage T
I8 24 VDG terminal, surge €. _‘ /‘ A L] supprossor and light 2 |
+ Reter 1o the table (33 shown below for avetiability voliage. 2 00 *For. N tenninal (‘”'“:’Wf T
suppreasor and Iigm co ' tis )
m Hefer to page 12 for ardering coil only = DIN wype is available wilh ¢lass B only.

Table (1) Modei - Orifice Size — Port Size
Normally Closed (N.C.) / Normally Open (N.O.)

[ Fielar m the table (3) lor ll1t., avallable combinations between
option {8, L, Z) and ralad voltage

each elecincal

« Surge vollage supprassor & imtegrated into the AC/Class B, as a standard,

Bolenoid vaive (Por size) a8 ?ﬂm symbol (Dismeter) _ Matenial
ey RN e M 5 8 :
Model vmz ¥X223 {10 mma} ; {15 mino) { (20 mene) \ (a5 mme) Body Seal
02{1-“) o @ (- ] J
. 033w | ® j = | S | Brats (a7, NER |
l :oﬂ S B 241 et o _{_ & = Sunless | FKM i
I{ Ot i) 06@a | ~ | — ® | stae! EPDM
| 10 (1) S R ‘
Tabla (2) Solenoid Valve Option Table (3) Rated Voltage — Electrical Option
{ : ~Class B - Class H
Oplion l Soal. Bady/Shading Lo Raled voltage = Sl I55 |
: g insulEnon Note 5 L £ S | R e
uymbal shaterial | - coll material® % g e e : —
B (0 . type : AG/ Voligelyyggq | "Rigt | Wi w%m With |85 v
_.__Ei?.._., NER | Brass (C37)— B = DC symbol |- sor | Hght | Hght | sapsresser
.8 Stainless steel— - — A 100V e | & | & e
CE T oo | Besscmon || ot ware 2 faoov| — e o | e o
et Stainless stoalidg _ (ACanly; ~3 oV @ - | @ B L
L | FKM | Stinless st _ B |Hghcomosie Obiree ' AC | 4 lR0Vv.| - 3l . N . e *® ®
« There is no shading coll attachar n the s= B ool and DC spec | A 7 240 V = 1 _!
| B Taevi — e
[ J 1230V | — | — | @ | — [
pc -2 {4V, ® | @ @ DC spec. is not
i 8 |12V @ | || available.
» Option “5", *Z" are not avallable as surge voltape suppressor fs integrated

-
|

into tha ACClass B, as 8 standaid,

» Ctass B and M colls cannot be interchanged n ordes 1o r_,xchwlge |he coils.

« AC/Class B {with built-in full wave rectilie) tvpe} can be

= SR

LAV

interchangud with DC

|Specifications

 For Oil | §For Water | For Air

MY

|
|

=

mensions | | Construction | |

@



Series VX222/23 ———— /A\ When the fiuid is oil. -

The dynamic viscosity of the fluid must not exceed 50
mm/s,

The special construction of the armature adopted in the
built-in full-wave rectifier type gives an improvement in OFF
response by providing clearance an the absorbed surface

: when it is switched ON.

For OII Select the DC spec. or AC spec. buili-in full-wave rectifier
type when the dynamic viscosity is higher than water oj

ig 4 when the OFF response is prioritized.
Model/Valve Specifications T R

A AR L = - o~ ST —

NG

Passage symbol

745

Normally Closed (N.C.)

P 1. O Mix. aling pressure | Max. system
(Pf:n:f:i Oriicaslzn’ |~ oo - 1 o R diftorential (WPa) Flow characteristis | M2k S50 Weight (g}
o S Mo AR R el PO TAC [ DC | Avx10*m | Ovconvenied | (MPa)
L4 (8A) 16 | VXZ2230-02 | 48 s
38 (10»&, ¥ VXZ2230-03 L 58
172 (15A) 15 VXZ2240-04 0 07 i@ | 760
_SMAE0A) {20 VXZ2350-06 L 220 1300
1 (26A) 25 VXZ22360-10 . 280 | 1480
Note) Weight of grommet type. Add 10 g for conduit type, 30 g iur DIN h"mlndt type. 60 g for ..nnrruﬂ termunal lype respec Ilut-ly
* Hedar 1c "Glossary of Terms™ on page 20 lor aetails on the max. operating pressure ditterential 3nd the max. sysiem pressure
Narmally Open (N.O,)
I Pons AR : Max. operating pressure : RMax. systam | [
i &oﬂmkﬁ Orfica size | -~ yoqel mp&u@ " dﬂiomnhalg{lﬁiPal Flow chiaraclaristion fatere E Weight (g) |
| se) o | UOWOD | [dbeenislMP AC | DC | AUx10%m |Cvcovened| (MPa) |
vagn) | | VXZ232021 ; 6 | 19 | 1 a0
asion) | "7 Vxz2230-08° I Y | %=
HEU6A) | 15 | VXZ2242-04 0 0.7 06 130 53 15 {80 |
374 (20A) 20 VXZ2352-06 | =20 | 32 | | 1370
1(25A) 25 VX22362-10 I | I 260 | 1zo | | 1ss0
Nate) Weight of gromme! type. Add 10 g for conduit type 10 3 !cu DIN lerminal type, hﬂ g for conduit ferminal type respectively
= Refer 10 “Glossary of Terms™ on page 20 for detalls on the max. operating pressure ditterential and the max system pressure
Ambient and Fluid Temperature Valve Leakage Rate _
Internai Leakage
Fluid 1emperatura (*C) Ambiznt | Beal material _ Leskage rate (Oil)
Power cource | Solenoid valve opfion symbol |  temperature | | . L 0.1 cm’/min of fess
..... _AH S PR [ - SO External Leakage
AC/ClassBcoll | —-5t060 | — ~101060 | "~ Seal maierial Leakage rate (Oil)
AC/ClassHeoll |  — _~510100 ~1010 80 I_- = FKM 0.1 em/min ot less
DC | -5we6d | -  1..7101060 | o o e

Q Note) Dynamic viscostly: 50 mm?/s of less



Zero Differential Pressure Type
Pilot Operated 2 Port Solenocid Valve

How to Order

Series VXZ22/23

For Ol

VXZ2|23F(1TI |_0|2 1_15—(1;‘ 1_1
VXZZ??? I 1_-042 |—‘1IG 1_r
Pt \/XZ(22] 3]0 02| H1lGIR1-

Wiodel ®
Feler to the table (1)
shipwn bestow Tor avaiabikty

Relor 1o the tablke (1) shown

»r—d

Orifice size

heow for avaikabiliy

Valve/Body configuration e
B N.C. / Single unit
2 |N.O ! Single unil

Solenoid valve option ®
Reder 1o the able (2)
shown balow tor zvallability

Sul‘ﬁxl

Z [ Oirirae spec.

Fatar 10 the table (1)
shuwn bitiow for nvaiiabiily.

Port sizes

Thread type @

| Mo ] Ro |
[T _{ NPTF |
L F | o |
| NPT |
Rated voltage #
[T ] f00vVACSGA0Hz | 8 |  12VDC |
2 | 200VACS0BOMz | T | 240 VAC 5060 Hz ‘
37| 110VACS0BOHz | 8 | 48VACS0BOHz
"4 | 220VACHUBOHz | J | 230 VAC 50/60 He
5 | 2avDe

v Reler to the abic 03) shosn below 1o avaiabily

Refer to page 12 for ordering coil only.

Table (1) Medel - Orifice Size - Port Size
Normailly Closed (N.C.) / Normally Open (N.O.}

iL Built-in full-wave
rectifier type

Electrical en!ry—l

G -Grommaet
GS-With grommet suige
vollnge suppressor

‘T With canduil wmlml
| TS - with conduit tarminal and
|

D

C-Conduit

DS - 0N terminal with surge |

-DiN lermlnal

surge vollage suppressor yollage suppressor | .-
| TL - With conduil terminal DL -DiN terminal with .i /; |
j and light light | ® i
TZ -With condui _-’ﬁ";ﬁ* L DZ -OIN terminal with -3
terminal, surge € / - .. surge voltage __.-'f' |
vollage Q i suppreasor and light - i
suppressor and light i DO -For DIN terminal (without |
|

connecior, gasket is included.)

+ DIN type ts avaliable with class B ony | '

Feafar l<) lhl‘. rame (3'- for tha swanabla cmnhlnmmv between each electncal

eystion (S, L, Z) and ruted voltage

« Surge voltage suppressor Is inlegrated into the AC/Glass B, as a slandard

[ Soienoic valve (Por size) Orifice symbal {Clamsater; Iaterial
| ol v ,_
Fenw 3 4 S
Modol | VX222 | VXZZ3 | (1omma)| (15 mme) | (20 mme) @8 mmoy| B | Ses! |
ety L= ) @ | =L : :
Port no. | -03.38) . e [ | |Bussican i
| sl 0401y | e | == Il i Stainless | FKM
PodssOl 7= T os@a | — | S ] e | |
ol 10h | - | S ®
Table (2) Solenoid Valve Option Table (3) Rated Voltage — Electrical Option
| lass B
Option | Seal Body/Shading Inaﬁ‘:"bj Raed votage 5 C —
ymbol rial i| materiaf®
_j.- et coll matenal | type AGH \r'cllags Voliage im With
A | Brass(C87V— | o | _DC | symbol wigresot| fight
LSIE ] pqy | Siakies siesl— ! B S B AR ® |
0 | Brass (C37)/Cy H | 2 j200v. - | ®
|l N | | SlamieesstesliAg | a [io0v] - | @ |
- There is no shading coil attached 1o the AG *(;I.l‘.t- B ol s n:i DO spec AC 4 220V — . ‘
7 1240V [ i
guycasyl — | — |
J 2oV — | ! | .
pe -2 24V @ @ _‘ ® DC spec. is not
TN e | — | = avalable.

‘a

« Option 5"
inlo he ACICiass B, us a slandard.

'7' are not gvalable as surge vollage suppressiorn & ntegrated

« Glass B and H coils cannat be inlerchanged in order 1o exchange the coils.

« AGCHass B fwiths taiit-in 1l wave rectiber type) o

I ri,

an be interchanged with DT

onstruction

e

Specificati

F:'

1
H
|

|

mensions

\ o



series VXZ222/23

For Air

(Inert gas)

Model/Valve Specifications

T

Passage symbol

| NO.

Passage symbol

p B

1.0

101 -

Cla = LV SAEEE

1480

Note)

Waeight of grommet type. Add 10 g for conduil type, 30 g for DIN terminal type, 50 g for conduit terminal type respectively.

* Reter to "Glossary of Terms" on page 20 for details on the max. operaling pressure ditferantial and the max. system pressure.

0 0.7

g 3

06

Note) Weight of grommaet type. Add 10 g for conduit type, 30 g for DIN 1erminal type, 60 g for contuil terminal lype respectively

« Ralar o "Gingsary of Terms” on page 20 for details on Ihe max. operating pressure differantial and the max. system pressure.

Ambient and Fluid Temperature

Valve Leakage Rate

Internal L_eaka&v

-10 to 60
-1010 60

_AC/Class B coil ~10 to 60 Notél
_bc |  -10to6omMM
Q Note) Dew point temperature: <10°C o less

1 cm¥min or less




Zero Differential Pressure Type
Pilot Operated 2 Port Solenoid Valve

Series VXZ222/23

_ How to Order

PP

22| 3
1 I
22| 3

e

02
02

R

VXZ

AC/Class B coil {Built-in

0

VXZ

full-wave rectifier type) G mn
Model & } -
Rater (o the tabie (1) Orifice size E
Shown Bolow for avallstiity Helsr 10 the 1able (1) shown P
bielow for svailabilng Bracket [+]
w
Valve/Body configuration ® - _ N Nt
I 0 [N.C /Single \iuj Solenoid vaive option s B | With bracker | [u—
T NG/ Sina Refar 1o the takis (2) « Bracket i£ not remavable, || &
l_2 J N-O;_é‘l".g_‘ﬁ_ﬁ"r"' shown halow lor availabiity ‘g
Suffix @ =
Nt | - | Port size® & Built-in full-wave 5|
Z | Oiltree spec Fator o the table (1) rectitier type L |
o shyows: betow for avadabilty e—
Thread type & l [
ey Re | Electrical entry ¢ | ©
T NPTF - : b
F o G ~Grommet C- Canduit NI
R NN B, (G5-With grommet surge S
_ N | NP1 voltage suppressor e
Rated voltage [T -with condun.t.leﬁnlr;al ........... _IE.'! ~OIN terminal Ca"‘&‘lﬁf | fie=
1| 100VACSUEOHz | 6 | 12 VDT TS -With conduit terminal and DS -DiN terminal with surge ,-' B
2 200 VAC 5080 Hz | 7 | 240 VAT 50/60 Hz T :\:'I;ge V‘r‘l‘;ﬂg@;“ﬂm‘l"‘“ bL ET::‘? T"F:P;;:‘;WM S B
e T S T G — - conault termina rminal ig i3
3| 110VACSOBO0Hz | B | 48 VAC 5060 Hz and light o, S | DZ -Oiterminalwith (a7 L | || B
4| 220VACSO60H: | J | 230 VAC S00 Hz TZ -With conduit Sy surge voltage &g | 8
8]  zavDC terminal, surge ¢ /gl suppressor and light ol B
- Reter to ihe tabds 13) shown balow for svaiatility, voftage ﬁl ! DG -Foi DIN terminal {without |
suppressor and light connector, gasket is included) | || @ |
m Refar to page 12 for ordering coil only, | + DIN type 1s availabie with class B onty, | g |
« Rater 1o the tabie (3) for the avaiiable combinatons belween each elagtrical E
. option (S, L. 7) and rated vollage. = |
Table (1) Model - Orifice Size - Port Size « Surge voltage suppressor is integrated inlo the AGKlass B, as a standard 2

Noermally Closed (N.C.) / Normally Open (N.O.)

Sulenaitl valve (Fort size) Orifice symbot (Diarmeter) [ Material
] : 4 5 8 |
 Nodel, | VAR 1. VAR (10 o) | 15 memo) | 20 mime) | (28 ey | B9 .
0244y -1 — ® S = s
o D3 i @ = = | = iBressCIn
{if:n";:é}' 04 {1/2) = @ - = Stainiess | NBH
. = o) | — i o
[ 0 L= = i, e .
Table (2) Solenoid Yalve Option Table (3) Rated Voltage - Electrical Option
| el | Claga H
Omhl n' fni?jﬁal Body material 'Insmmonll Note | Rnltfd‘t?ltage s v z
DR PAST Sl SN NOOR SR 1, e R O ["AC/! [Voliage Voitage WISTE] Wiy [Meiies]
Mil NER | Brass {C3Tj_| g o | DC gyrr!bql !% light |"apesss |
L G| | Samissswel | | ] i 100V | e e | &
2 200V o__,L_'o‘
3 | 1ov . ] .
AC |8 [220V o e e
7 {240V | ® | —
8 | 48V __. E
J [230V K
DG 5 24V DC spec, is nat i
| | 8 | 12V avaﬂabte

Optmn "8 " are not gvailable as surge voltage suppressor is integraled
inte the AC/Class B, a5 a standard

€= R
i WAV



All Options

Applicable Fluid Check List

VXZ2|

nNo

l Option symbol

| Shading | pushrod
| coil matedal s 177

| Brass (C37)—
Stalnless steel/- |

_| Stainless steel/Ag |

Brass (C27)/- mi

_ Stainless steel- |

| Brass (C37)/Cu_|
| Stainiess steelAg_
|_Brass (Ca7)-
Stainless steel/-
—é-;ass (C3T)/Cu 1

Stainiess steel/-

EPDM

_Stainiess steel/~

Stainless steel/Ag

g e s Sy TEES

Hote 1) "L” option is Ihe oil-free treatment.

EPom |

_Brass (C37)/-

Nute 2) The dynamic viscosity of the fluid must not exceed 50 mmé/s
The special construction of the armalure adoptad in the buft-in full-wave rectitier type gives an mprovement in OFF response by pravading clearance on the
absobed surface when it is switched ON.
Salecl the DG spac. or AC spac. buill-in lull-wave rectifier type when the dynemic viscosity is higher than water or when the OFF respanse is priotitized,

Note 3} Coil insulation type Class H: AC spec. only

Note 4) The nuls (non-wetied parls) are nickel-plated on the C37 material,

Noti 5} There is nn shading coil attachid 1o the DC spec. or AC spec bullt-in full- wave reciifier type

+ Please comact SMU when fiuids other than above are used

PPS

iFor Watgr

!_ For Air w

Specifications

|

[ For Ol |

1l[Jime

==

ﬂ

Constructiol

1




Series VXZ222/23

Replacement Parts

@ Solenoid coil assembly part no.

DC AC/Class B coil (Built-in full-wave rectifier)
Series Series ; l | ﬂv\!awe
|2 | vxzzenm | ,_g [ :xz*r"' " 4 Rated voltage Hoie) Symbol| Valve
[3 ] wxzzs LS ] Vaes 1] 100VAC 5060z | N;' L‘f'g‘
i & | 200VAC S0B0Hz | =2 =
Rated voltage "ol Valve | 3 | 110VAC 500Hz |
:}....§_;. i ANEC Symbol] Vae | (4| saovac soboH: |
16 1evbC | NI | NG| | 7 | 240 VAG 5060 Hz |
Musle) Hr lor 1o the fatde (1) for the 2 NGO, | I 8 48 VAC 5080 Mz _!
available comblnations. S o L J ; 230 VAC 50/60Hz |
Node) Reter lo the table (1) lor the avallable combinalions
Electrical entry
G ~Geommet C-Conduit | G-Grommet | C-Condult
GS- With grommet surge | |
voltage suppressor o |
!
:T -With condult terminal ~~ |D_-DIN terminal Connacion T - With conduit terminal {D -DIN tarminel Connaclon
TS - With conduit terminal and DS -DIN terminal with surge | ! TL - With conduit terminal DL -DIN terminal with light |
| surge voliage suppressor vollage suppressor .' ) and light < DO -For DIN terminal ]
| TL -with conduit % DL - DIN ierminal with fight -/ / | S (wilhout connector, X\I
terminal and I|glat DZ -DiN terminal with [~ . L4, { po Sl gnsket Ia Included.) |«
| TZ - With conduit o feed surge voltage P B oy | " ﬂt'v 1~
| tarminal, surge  pE// paElt suppressor snd light  Sagy = |
[ voitage suppressor Y %"ld‘ DO -For DIN terminal f —
L Emd light - _ _ ] __[?vm'unul cnnneclﬂr} Raler o the 1able (1) for the available combinatons betwaen each electical

Ftalﬁr 10 the table (1) 100 the avaitable combinations between ea-‘h alecincal
aption and mied voltage,

AC/Class H coil (DIN terminal Is not available.)

vX02[2INH{1][GF-H—-2Z

Series
vxzz2z00 |
| VXZ2300

W

Rated voltage Noe

1 | 100 VAC 5060 Hz
2 | 2D0VAC S50/60 Hz
3 | 110VAC S50/80 Hz
4 JAC _60/60 Hz
7 | 240VAC  50%60 Hz
8 | 4BVAC 50/60 Hz

J | 230VAC 50/60Hz |

Note) Reter 10 Ihe table (1) fof the
avallable combinations

Electrical entiry 1

G -Grommet C-Conduit
GS-With grommet surge

vollage suppressor

T -With condult terminal

TS -With conduif terminal and
surge voltage suppressor

TL -With conduit . (@ﬂ
terminal and light . 1

TZ -With conduit &«
terminal, surge y
voltage suppressar "
and light

ﬁera: 1o the 1able (1) f(-: the available combinalions between sach electncal
oplion and raled voltage

L= ‘f Electrical option ¢

oplien and rsted vollage
© The recufier and the surge voltlage suppressar arg infegraled as a standard

@ DIN connector part no.

Al | GDM2A
% GOM2A |

Rated voltage

(LT Win ight

1
 Rator ta the table (1) for |1 100 VAT, 110 VAC -l
the available combina- | 2 | 200 VAC, 220 VAG, 230 VM hiU W\l“ !
tinny Latween each 5| 24VDC |
elactrical option (S, L. Z) & :IE \.I"DC: 3 = l
and rtied voltage, -
15| 48VAC o
® Gasket part no. for DIN connector
Table (1) Rated Voltage — Electrical Option
Ciass 8 Class H
R — ST
ated voltage s g | S L
AG! |Voltage Vhhsuge | it | e | WELSIGE |
DG |symbai | YORG® | o ight
1 |ov| - ® —= ® | &
2 |200V B e e
3 [0V - | e e [ e
AC 4 220V : L3 - e | ®
7 240V | — = - I, ]
8 av| — = [{_a= ® | -
J_[230V 1 & | ]
ne 5 24v| @ ® | 2 OC spec. is not |
0 2v| @ il [ __available. |
« Optian "8, “Z are not available as surge vohage supnrassor ls imegrated Into the

ACTiast B, os o standard
= Replocament of sclenald colls:
+ DC and AC colls cannol ba imerchanged in tider 10 change the voltage
« DC aned AT {Dullt-n fullowave (ectifier typod coll Can be inlgrchanges in aroer 1o
change the voltage
+ All OC coft woliages & inerchangeable
» All AC onil vollagas are interchangentio

ZSViC



Zero Differential Pressure Type

Piiot Operated 2 Port Solenoid Valve

AZ-T-VX

I Entar by referring 1o
“How (o Orda”™
(Single Unat)

e Clip part no. (For N.C.)
For VXZ22: VX022N-10
For vXZ23: VX023N-10

e Clip part no. (For N.Q.)
Forvxzz2z: ETW-8
For vXZ23: ETW-9

Name plale

sotenoid col assemibly

'::ii
R

Series VXZ222/23

|Specifications, ‘,

—
)
©
=
L
=]
il

|| Dimensions | |



Troubleshooting

If abnormal operations occur while in use,

please check the following flowchart and take the appropriate measures.

<For Normal Close (N.C.}>

Operation
failure

Cause }

Fluid doesn't stop. Power SUP ON

Foreign matter
—— High viscosity

——— Opposite connection

Parts break, wear,
deteriorale

Power SUP OFF

Fluid doesn't flow.

Low voliage

——— High viscosity

Different frequency

———High pressure

Low pressure

Coil breakage due to
mishandling of surge

Coil burning —————— High/low voltage

——— Different frequency
———High pressure

Foreign
matter

——— High viscosity

Mishandling

Walter splashes over
for a long time

- 26-—

Large vibration/impact

Wiring failure/Wrong wiring

——— High fluid and ambient temp

- High fluicd/ambient temp.

Countermeasure

Turn it OFF/Check the circuit

Prevent vibration/
Change installation site

Rearrange the wiring

__ Eliminate the foreign
matter/install a filter

Reduce it to 50 cst or less

Make IN port the
high pressure side

Replace the producl

Turn it ON/Check the circuil

Adjusl the voltage

Reduce it to 50 cst or less

Select the appropriate coil

Adjust the pressure/Select
the appropriate model

Adjusl the pressure/Select
the appropriate model

Select the appropriate model

Replace the coil Ass'y

Adjust the vollage

Selecl the appropriate coll

Adjust the pressure/Select
the appropriate model.

Eliminate the foreign
matter/install a filler.

Replace coil Ass'y

Reduce it to 50 csl or less.

Replace the coil Ass'y

(Energizing with the coil Ass'y removed from the body)

Select the appropriate model

Take waterproofing measures.



If abnormal operations occur while in use,
please check the followina flowchart and take the appropriate measures.

<For Normal Open (N.O.)>

Operation
failure

Cause

———Fluid doesn't stop:

Power SUP OFF

Large vibration/impact

Coil breakage

Low voltage

L Different frequency

Wiring failure/Wrong wiring

Foreign matler
——— High viscosity

——— Opposite connection

Parls break, wear,

———F|uid doesn'l flow:

deleriorats

Power SUP ON

——— High viscosity

Coil burning

High-voltage leakage

High pressure

Low pressure

Coil breakage due to
mishandling of surge

—— High/low voltage

——— Different frequency

Foreign matter ———

-——— High viscosity

——— Mishandling

——— High fluid/ambient temp.

Water splashes over
for a long fime

...2?_

Eliminate the foreign
matter/Install a filter.

Countermeasure

Turn it OFF/Check the circuit

p Pravent vibration/
Change installation site

Replace coll Ass'y

Adjust the vollage

Select the appropriate coil

Rearrange the wiring

Eliminate the foreign
malter/Install a filler

Reduce it to 50 cst or less.

Make IN port the
high pressure side

Replace the product

Turn it ON/Check the circuit

Reduce it to 50 cst or less,

Make it 20% of the rated voltage for
AC and 2% for DC.

Adjust the pressure/Select

the appropriate model.

Adjust the pressure/Select
the appropriate model.

Replace coil Ass'y

Adjust the vollage

Select the appropriate coil

——Replace coil Ass'y

Reduce it to 50 csl or less.

Replace coil Ass'y

(Energizing with the coil Ass'y removed from the body)

Select the appropriate model

Take waterproofing measures.



Airtight failure

Internal leakage

Cause

——— Foreign matier

Parts break, wear,
deteriorate

—— Large vibration/impaci

due to Muid

Freezing

External leakage —

L—— Piping candition

—— Packing defect (O-fing)

-—— Parts break

Freezing

Beat

Low voltage

Foreign matler

| Parts break, wear,
deleriorale

Resonance due lo the
vibration

_28_

Sweliing and deterioration

_ Swelling and delerioration
due to fluid

Countiermeasure

Eliminate the foreign matler/
Install & filter

‘Replace the product

Prevent vibration/
Chanae installation sile

——— Select the appropriate model

Take measures lo prevent
freezing

Piping check

Replace the product

Select the appropriale model

Replace the product

Take measures to prevent
freezing

Adjust the vollage

Eliminale the foreign matter/
Install a filter/Chenger mesh
{Replace the product )

Replace (he product

Take measures
to prevent vibration.



