For General Purpose

2/3 Port Valve

Process Valve/Series VN

HThe cylinder operation by external pilot air
BCan be operated with pressure differential zero.
EWide variations

series VNA

For controlling pneumatic systems or air-hydro circuits.
A balance poppet that enables air to flow forward or backward.

series VNB

X

For controlling various fluids
Can operate with a wide range of fluids, such as air, water, oil, gas, vacuum, etc., by selecting the
body material and the seal material.

<
O

Series VNC

For controlling the cutting oils and coolants used in machine tools.
Metal seals are used for preventing foreign matter such as cutting chips from entering.
Maximum operating pressure: 0.5MPa, 1IMPa

Series VNH

For controlling the high pressure cutting oils and coolants used in machine tools.
Maximum operating pressure: 3.5MPa, 7MPa

series VND

For steam control
PTFE seal adopted
With indicator (Option)
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Series VN

Process Valve

Series Procgss valve Process valve Coolant valve f O(r:?]ci);n[t)rvea;:ﬁ e Steam valve
Series VNA Series VNB Series VNC : Series VND
Series VNH

Valve Style N.C. N.O. | C.O. N.C. N.O. C.O. N.C. N.O. N.C. N.C. N.O.
© | Water — — — o o o — — — — —
2| Air o ) ) ) ) ® — — — — —
2| ail ® ® ® ® ) ) ° ° ° — —
%S| Low vacuum (1 Torr) — — — [ ® ® — — — — —
5| Coolant — — — — — — ) ) ® — —
é::' Steam — — — — — — — — — [} [ J
%z () ® ) ) ® ° ° ® — ° ®
7 ® ® ) ® ° ° ° ® — ° °
38 ) ) ) ) ° ° ° ° ° ° °
15 ® ® ® ® ® ) ® ® ® ) ®
Rc(PT) 34 ® ® ® ® ® ® ® ® ® ) ®
o 1 ) ® ) ) ® ) ) ® ® ) ®
@ 1Y/ ® ® ) ® ® ° ° ® — ° ®
E 115 ® ® ® ® ® ° ° ® — ® ®
2 ® ® ° ® ® ° ° ® — ° ®
32A — — — ® ® ° ° ® — ° ®
40A — — — ® ® ° ° ° — ° °
Flange 50A — — — ® ® ° ° ° — ° ®
65A — — — — _ — ° ° _ — —
80A — — — — — — d d — — —

P4.2-2810P4.2-34
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2 Port Valve for Comressed Air and Air-hydro Circuit Control

Process Valve

Series VINA

Universal 2 Port Valve

Exclusively for air pressure system and air-hydro circuit control

The cylinder operation by external pilot air

The balance poppet permits
normal and reverse flow.

Operation from 0 MPa
is possible

Wide variations

N.C., N.O., C.O,, are available. Screw-in styles, 6A to 50A, are standardized.

Compressed Air

Air pressure circuit: Application examples

Actuator exhaust valve
High speed operation, high-

Actuator skip valve
Terminal deceleration, intermediate

Actuator stop valve
Emergency stop, intermediate stop,

inching deceleration, accelerative start speed exhaust

L] e WA

4 8 = ;

| i
m— 1<
T 5 |

| - H

L]

Air motor driving valve

Air blow valve

aa il WA
I 1 =
.;.r_g. el u—-—H
Evarch
w
L

Air-hydro

Line stop valve

g

Residual line pressure
exhaust valve

ILECIN

Air-hydro circuit: Application

Operation capacity when used in air- hydro units

. 2 =¥ example
x| Basic CII‘CUII
| | ‘
- B ‘ &
]
|
s, (L TH
i Condition
¥ Supply Pressure 0.49MPa
= | Hydraulic fluid 1SO VG32 i1
I Load No load . 1
E Piping length 1m " I:|
VNALLIA |gpig oy |
CCVSs02 B
1 - Py . u
¥ 5] T ] Piping dia. VNALLLA |, B(13mm) = 3
Bor HiEH e CCVsO2
= r; VNA311A |3/4B(19 mm)
VNA411A [1B(25 mm)

This series can supplement the capacity
of conventional air-hydro valve units.
They are suited to operate large bore
cylinders as well as to simultaneously
operate mutliple cylinders and suspend
their operation. Thus they can be used
in the same as the convetional air-hydro
units.

Refer to Best Pneumatics 2 for
further information on air-hydro.

g

A\ caution

When speed controller is
mounted

Connect a speed controller (Series
AS etc.) to A port (cast in body A)of
VNA*11 (in order to protect the speed
control valve from surges when
cylinder operation is suspended, thus
improving stopping accuracy)

Cylinder

Speed
controller

A\ caution

Skip valve function

Combination of 2 or more valves of
Series VNA provides a skip valve
function. Connect the skip valve to
the A port side of a stop valve as in
the case of the speed control valve.

Stop valve

4.2-3



VNA

| How to Order

Seal material

Bracket
A NBR seal _
B FPM seal — Wlt_hout bracket
C EPR seal B With br_acket
Refer to Table (D for application QOnly valve size 1, 2, 3, 4.

A
VNA2 1[1aH15AH1I T [ H

Manual override
— Mar-ocing push syl
Valve size Valve style l Port size Rated voltage e———— 3 A& Locking axiesdsd shia
Orifice Symbol Port 1 100V AC 50/60Hz P
Symbol size 1 2 3Note) |Symbol| size 2 200V AC 50/60Hz s Valve size
(mm) N.C. | N.O. | C.0. RC(PT) 3* | 110V AC 50/60Hz B! Locking sinthod sovk lto4
6A | 14 4* | 220V AC 50/60Hz & .
1 210 8A | 14 5 24V DC e T
10A | 34 6* 12v DC
10A Y8 7* 240V AC 50/60Hz =
2 215 %
15A | 15 9 Other ey
3 220 20A | 34 * Option pusn e
4 225 25A 1 ;- |"". " Valve size
5 232 32A | 1V LY 5t07
6 240 40A | 11 M
7 250 50A 2

QNote) Only air operated type.

Electrical entry/Indicator light and surge voltage suppressor
G Grommet
GS | Grommet with surge voltage suppressor
E Grommet terminal
EZ | Grommet terminal with indicator light and surge suppressor |Valve size
T Conduit terminal lto4
Tz | Conduit terminal with indicator light and surge suppressor
D DIN connector
Table @ Applicable fluids Dz | DIN connector with indicator light and surge suppressor
G Grommet

Model | VNADODOUA VNADDOB VNADDOOC GS_|Grommet with surge voltage suppressor
(Valve material: NBR seal) | (Valve material: FPM seal)|(Valve material: EPR seal) -
2 C | Conduit
Air(standard dry) T | Conduit terminal Valve size
i (0.7 MPa Max.) Argon, Helium, TS | Conduit terminal with surge voltage suppressor 5to7
Applicable Nitrogen gas(N2) Turbine oil, CO2 TZ* | Conduit terminal indicator light and surge suppressor
oS | on 11, 113, 114, Hydraulic fluid (0.7 MPa max.) TL* | Conduit terminal with indicator light.
Turbine 0il(40 to 100 cst), (99°C) D |DIN connector
Hydraulic fluid pL |DIN connector with indicator light
. = Except for rated voltage 6, 7, 9.
A Caution Contact SMC on other fluids, operating conditions, etc. Q P g
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VNA

Model
Weight (k
Port Size | Orifice size Flo;:f re:.te ght (kg)
Model Rc(PT) | & (mm) Cv eier;Z?rea Air operated | Solenoid
VNA1OOO-6A Vs 0.7 13
VNA1OOO-8A Va 10 1.3 23 0.1 0.2
> VNA1OOO-10A Y8 2 35
VNA2OOO-10A ¥ 3.8 70
VNA20OO-15A Y2 15 5 90 03 04
VNA3OOO-20A %4 20 8 140 0.5 0.6
VNA4OOO-25A 1 25 12 220 0.8 0.9
VNAS5OOO-32A 14 32 18 320 1.3 1.4
VNAG6OI-40A 115 40 28 500 2.1 2.2
External pilot VNA7OO0O-50A 2 50 43 770 3.1 3.2
solenoid valve
Air operated valve P .
Valve Specifications
Fluid Refer to table (1 on page 4.2-4.
. VNAOOOA —5to 60°C (1)
Fluid
temperature oooc ~5t0 99°C ()
P VNADDOB/ (Only air operated)
Ambient temperature —5 to 50°C (Air operated: 60°C) (1)
Sym b O| Proof pressure 1.5MPa
Valve N.C. N.O. C.O. Operating pressure range 0 tolMPa
Style Normally | Normally Doqble Pressure range 0.2to 0.7MPa
closed open acting External pilot air Lubrication Not required (Use turbine oil No.1 (ISO VG32) if lubricated) @
VNALIO1 | VNADO2 | VNALCIO3 Temperature —5°C to 50°C(Air operated: 60°C)
P1 P2 P1 Note 1) No freezing Note 2) Lubrication is not allowed in case of seal material EPR.
Air operated m
A B | A B A B . . L. .
i, Pilot Solenoid Valve Specifications

VNALO12

VNAO11l
El
P1
External =
pilot
solenoid m
A B

P1
A B

Port size

6A to 25A

32A to 50A

Pilot solenoid valve

SF4-000-23

V0301-00 O

a0

Electrical entry

Grommet, Grommet terminal
Conduit terminal
DIN connector

DIN connector
Others(Option)

Grommet, Conduit,

Coil rated AC(50/60Hz) 100V, 200V, Others(Option)
voltage(V) DC 24V, Others(Option)
Allowable voltage —15% to +10%(rated voltage)
Coil insulation Class B or equivalent(130°C)
Temperature rise <35°C (Application of <70°C (Application of
rated voltage) rated voltage)

ac |_Inrush | 5.6VA(50Hz), 5.0VA(60H2) [12VA(50H2), ~10.5VA(60H2)
Apparent power Holding | 3.4VA(50Hz), 2.3VA(60Hz) | 7.5VA(50Hz), 6VA(60H2)
Power consumption DC 1.8W 4.8W

Manual override

Non-locking push style
Others (Option)

Non-locking push style

4.2-5
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VNA

| Flow Characteristics

Air

| ! | How to Read The Graph |
L_:‘L'-T L Lo In the sonic flow region: For a flow of 6000 (¢/min)
"‘-..____". VNA4mmm(Orificeg25)....P1 = 0.14MPa
n [l T VNA4mmm(Orificeg20)....P1 = 0.28MPa
i e e T A T T VNA4mmm(Orificeg15)....P1 = 0.5MPa
= M o i N Py ]
< R N N N A
- .,Q it | | How to Calculate Flow
E ~ \\ ] By <Air and other gases>
iy ﬂ&"n' (DEquation in the domain of subsonic flow
_:']J--"' « Calculation by Cv factor
] . _ [aP(P2+0.1013) [ 273
£ Pa-+ 1013 _ e mn R
£ 3  Calculation by effective area
1
- —oop.c. [AP(P2+0.1013) [ 273
T | — I fod - 30 Qe ¢ 278+
El:ﬂl i TLEK] 1!-|:ﬂﬁ S=te | .. ¢ /min (ANR)
WAL T84 ] ] 4] v A L @Equation in the domain of sonic flow
VRN T -0 S ] ! m gt 5=36mere « Calculation by Cv factor
YA T TR0 | i 1 - —gy e S=TOmm Q=2040-Cv-(P1+0.1013) 7L P
1) (I T, B, R, T Lol S=80me |00 ¢ Imin (ANR)
VAL 00 B0 B000 TR ROy o280 E=uomm* « Calculation by effective area
VMAA IO 5A —Elﬁw_ﬂ_:ﬁ] 1w s s ID‘_IIG L— 328 S=D030mmd
VASTT T334 : . - L %3 S=a30mm? Q=113:5:(P1+0.1013) 77722
o 000 W0 0000 e i Ve /2-73:NR)
=TT =, i e ¢ Imin
VAR T 404 BN a] 0 EIE ol S5=500mm
i For s i B0 950 BT
Flow e @ {¢/'mindANRI}
Turbine oil (ISO VG32)
- ] | How to Read The Graph
In case of a flow of oil 100 ¢/min:
VNA4CO(Orifice@24)....AP = 0.035MPa
VNA4JOO(Orifice@20)....AP = 0.08MPa
2000 = = VNATCCD 050 Cwedd VNA4CCC)(Orificeas).... AP = 0.2MPa
| = =—NWNAECLIL o040 CveZB
’___,--"':/'/;., =—WVNABCET! od2 Cvel8 | How to Calculate Flow
=0 il o e NAATTTT  ofS CwelZ « Calculation by Cv factor
E = '__,..-"""F L 10.24P .
E /ﬁfﬁﬁf"‘ ANRALC s L Q=14.2Cv " g e ¢/min
a f__..-"' J__,.-“" +— VNI 158 + Calculation by effective area
g - .-""'I‘ 18 Cv=l [10.24P
2 .'__.-r"f“"’.ﬂ' .__.r-"'"‘ *l—gmmqu Q=0.8S: e ¢/min
E =] e e = a5 Cv=18 ) o
T 1o .-"'"ﬂ - | — YHAICCE-10A Note) Calculation error of fluid with viscosity of 50
| ] = 516 Cv=2 cSt or less will be very small.
1 ﬁ.-""’# e +— VNAIC -84
50 - .'...-.__i — 210 Cwv=l.d Symbol
| | Q : Flow rate (Air and other gases ¢min (ANR))
| '.,.-'"/// h::‘:ﬁﬂ (Water and other liquids ¢/min)
T ,,.-*"Tf",f"' AP: Pressure differential (P1-P2)
L P1 : Upstream pressure (MPa)
! __I_..-""'i; | P2 : Downstream pressure (MPa)

a8 o1
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6 : Temperature of air and other gases (°C)
S : Effective area (mm2) S = 18Cv

Cv: Cv factor (/)

G : Specific gravity (/) Air/Water=1



VNA

IRl 6A, 8A, 10A

Applicable cabtire cable

| /0.D.061008(D.T)

ia 1 =
Pilot port
2-Rc(PT)'s o G
Eals
% E 5| E|©| Manual
E8l8|%
== Sclgle
= SEfEE =
| 22186
P1 35|56/ é
0 Q985
& " 18|39
//":\ < o
i o
C.—_ ’ *kAﬁ
n
S é%
© 1
© .
= 24 Main port) 64(Grommet terminal: E)*
27 2-Ro(FT 69.5(Conduit terminal: T)"
72.5(DIN connector: D)*
2-g4.5 2-M4 X 0.7 depth 7
¥ | (@]
— 1 elgis
J
Main Port
Model
ode Rc(PT) 18
VNA1OOO-6A % Q
¥ 1
AT s /a x EZ, TZ, DZ: 9mm longer
VNA1OOO-10A s
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VNA

RSPl 10A, 15A, 20A, 25A

M Applicable cabtire cable
Q ,/0.D.061008(D.T)
)
N Pg-9
S R3]
R Pilot port . 4-0P . J
2_R 1 [ - N | ‘:
= c(PT) % %0 w Manual ! F o
- E' £5/ 2| - — )
A ESIE| © (== ==
: } 1 EIR: o el
‘ P1 58| gl El = J ! !
w| | 5 e £ € T !
| szig|l g & | | |
5 X ool s 9 3 7? | _%
w ‘ :/ (E/ = % T4 r_,
T/ S = N
CJ j I tad s del
o ~
! Main port
C R — T
& . [2-Re(PT)
OB A
G(Grommet terminal: E)*
H(Conduit terminal: TI)' * EZ, TZ, DZ: 9mm
I(DIN connector: D)* longer
Model ManPoti o | g | c|p|E|F|G|H| 1 |J|K|L|M|N|P|Q|R|Ss|T]|uU
Rc(PT)
_ 3
VNA2LICICT-10A s | 63 | 42 | 28 | 14 | 725|80.5| 745|795 | 825 | 124 | 1255|1425 | 52 | 26 | 4.5 |24.3| 23| 25 | 34 | 55
VNA20OOO-15A Y2
VNA3OOO-20A 7 80 | 50 | 35 [17.5] 84 | 92 [ 835|885 91.5|1355] 137 [154 | 62 | 31 | 5.5 [28.3] 2.3 | 30 | 43 [ 605
VNA4OOO-25A 1 90 | 60 | 40 | 20 | 100] 108 89.5|94.5]97.5]1505| 153 [170| 72 | 36 | 6.5 [33.3| 23] 35 | 49 | 73
HIRIrl 32A, 40A, 50A
’ ‘X_ —vm Applicable cabtire cable
E A7 T%Mzetozs (0. DL
5 [ k
e G(PF)5(C, T)
pE . b
Pilot port 5 Manual override{Non-locking}
2-Rc(PT) = % s
PEQJ@ [ia) gl g5 @ ] [liEs)
: ] El £| 5| _ ‘
P1 | P2 2 £l 8 O & o _Wo
F 2 2| gl 2| %
gl g 38| g gl = !
8| €| z| 8| §| B
I e 8l =| g ® o | e
w <| T °§_ ~
= 1
/K—i\ < — —
@]
T/ N\ AT
ISPV —
M
C | Main port «
2-Rc(PT A
OB c(PT)
Main Port | Pilot port
Model ReET) RC(P”T) A B € D E F G H | J K L M
VNASOOO-32A 1Y, g 105 | 77 53 | 265 | 1205 | 20 | 1295 | 163 | 1755 | 219.5 [ 2225 | 2205 | 55
VNAGLOOC-40A 15 Ya 120 | 96 60 30 | 137 | 24 | 147 [1805 | 193 | 237 | 240 | 247 | 63
VNA7OOO-50A 2 Ya 140 | 113 | 74 37 | 160 | 24 | 170 [2035 | 216 | 260 | 263 | 270 | 74
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VNA

Construction

| Operation Principles |

VNALJO10J, (01100 (N.C.)

When the pilot solenoid valve (8) is not energized (or when air is
exhausted from the P1 port of the air operated style),the valve element (@)

linked to the piston () is closed by the return spring (7). VQ
@®When valve element opens —
When the pilot solenoid valve is energized (or when pressuried air enters
through the P1 port of the air operated style), the pilot air that has entered
under the piston moves it upward to open the valve element.

@®When valve element opens

When the power to the pilot solenoid valve is turned off (or when air is
exhausted from the P1 port of the air operated style), the pilot air under

Com ponent Parts the piston is exhausted, and the return spring closes the valve element.
— - VNALI020], J1200 (N.O.)
No. DEST e M.aterlal - No.te - In contrast with the N.C., when the power to the pilot solenoid valve is
@ | Body Alum!n!um alloy Plat!num s!lver pa!nted turned off (or when air is exhausted from the P2 port of the air operated
@ | Cover assembly Aluminium alloy Platinum silver painted style), the valve is held open by the return spring. When the pilot solenoid
(3W| Plate assembly Aluminium alloy |Valve material(NBR, FPM, EPR) valve is energized (or when pressurized air enters through the P2 port of
@W| Valve element Aluminium alloy |Valve material(NBR, FPM, EPR) the air operated style), the valve element closes.
(5 | Piston assembly Aluminium alloy — VNALI03 (C.0.) . o
- - The valve element of the C.O. type, which has no return spring, is in an
® | Travel sprl_ng Stal.nless §tee| — arbitary position when air is exhausted through the P1 and P2 ports.
@ | Return spring Piano wire — When pressurized air enters the P1 port (exhaust from the P2 port), the
(® | Pilot solenoid valve — — valve element opens, and it closes when pressurized air enters the P2

Q Note 1) Parts (3), @ are for selection of valve composition. port (exhaust from the P1 port).

Replacement Parts

Part No.
No. Description VNAIOOA |VNA2OOO | VNASOOO | VNA4OOO | VNASOOD | VNAGOOD | VNA7OOO
-6A, 8A, 10A |-10A, 15A -20A -25A -32A -40A -50A

NBR| VNLI-ASAA | VN2-ASAA | VN3-ABAA | VN4-ABAA | VNS-ABAA | VNG-A3AA | VNT7-A3AA

® :L?Stsmbly \r;";':’eerial FPM| VNI-A3AB | VN2-A3AB | VN3-A3AB | VN4-A3AB | VNS-A3AB | VNG6-A3AB | VN7-A3AB
EPR| VNL-A3AC | VN2-A3AC | VN3-A3AC | VN4A3AC | VN5-A3AC | VNG-A3AC | VN7-A3AC

Valve disc NBR| VNL4AA VN2-4AA VN3-4AA VN4-AGAA | VNS-A4AA | VNG-A4AA | VN7-A4AA

@ | (vave discassy for| "2V [FPM| VNI-4AB VN2-4AB VN3-4AB | VN4-A4AB | VN5-A4AB | VN6-A4AB | VN7-A4AB
25A-504) material "Epe T \N1-2AC VN2-4AC VN3-4AC VN4-A4AC | VN5-A4AC | VN6-A4AC | VN7-A4AC
Pilot solenoid valve SF4-000-23 (Refer to p.4.2-10 for details) V0301-00000 (Refer to p.4.2-10 for details)
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VNA

\ How to Order Pilot Solenoid Valve

Valve size 1, 2, 3, 4

Valve size 5, 6, 7

SF4—1|DZ

Coil rated voltage e——
1 — 100V AC 50/60Hz

— 23

Manual override/classification
— — Non-locking push style 1 — 100V AC 50/60Hz

VO301-00

Coil rated voltage e—

2 — 200V AC 50/60Hz A* —— Non-locking extended style 2 — 200V AC 50/60Hz
3" — 110V AC 50/60Hz B*—— Locking slotted style ~ 3* — 110V AC 50/60Hz
4" — 220V AC 50/60Hz = Option 4" — 220V AC 50/60Hz
5 —24vDC 5 —24vDC
6" —12v DC 6° —12v DC
7" — 240V AC 50/60Hz . . . *—_

o Electrical entry/Indicator light 7* 240V AC 50/60Hz
9 Other 9" — Other

- and surge voltage suppressor.

* Option * Option

G Grommet

GS |Grommet with surge voltage suppressor

E Grommet terminal

EZ

Grommet terminal with indicator
light and surge voltage suppressor

T Conduit terminal

TZ

Conduit terminal with indicator
light and surge voltage

D DIN connector

DZ

DIN connector with indicator
light and surge voltage suppressor

— — None
S — Surge voltage suppressor
(Except for DL)

Electrical entry
G — Grommet
C — Conduit
(1) — Conduit terminal

— DIN connector
L* — DIN connector with indicator light

| Surge voltage suppressor
T
D
D

* Option

Note 1) When the electrical entry is
T, the pilot solenoid
valve parts are as follows:

VO301-0001TCI-X302

Indicator light and
surge voltage
suppressor

Coil rated voltage

/\ Precautions

T TE o mm mm Em Em Em Em RN BN EE EE Em Em EE NN RN BN N EE EE EE Em EE EN RN BN N EE EE Em Em Em BN BN BN N EE RE Em Em Em BN Em B o

1 Be sure to read before handling. Refer to p.0-33 for Safety Instructions and p.0-37 to 0-40 for 1

I common precautions.

e oo o o o e e e o e e e Em e Em Em Em Em EE EE E EE EE EE EE EE EE N EE N N MmN EE M EE Em Em Em Em Em Em Em mm e mm mm e el

| External Pilot |

| Use with Air-hydro Unit |

A\ Caution

Pilot port piping

Please arrange P1 and P2 piping as follows
according to the model.

Port | VNAD010 | VNAD020 | VNAC03O | VNAOLO

P1 External | Bleed External | Pilot
pilot port pilot exhaust

P2 Bleed External | External | Pilot
port pilot pilot exhaust

It is recommended to mount a silencer in the
EXH port and the bleed port for noise reduction
and dust entry prevention.

| Piping \
A\ caution

To use the piping with a high temperature fluid, use
heat resistant fittings and tubes.

(Self-align fittings, Teflon® tube copper pipe, etc.)
Teflon is a registered trademark of Dupont.

4.2-10

A\ Warning
(DPiping

When operation is suspended, surge pressure will
be generated between the cylinder and VNAO11A.
To directly thread in the cylinder, use durable
fittings (SUS squate nipples etc,) instead of ductile
iron fittings (JIS B 2301) or steel pipe fittings (JIS
B 2302).

When VNAO11A is to be installed away from the
cylinder, use a high-pressure rubber hose (JIS B
6349) instead of steel pipe as much as possible.

A\ Caution
(DAir bleeding

Valves of Series VNA have no air bleeding port.
Bleed air from the middle piping. Bleeding by a
vaccum pump is more effective.

(@Hydraulic fluid
Turbine oil, Grade 1, ISO VG32, with petroleum
hydraulic fluid is recommended.

(3)Speed control valve

The combination shown in the following table is
recommended to bring the best of Series VNA.
(Piping: JIS K 6349 high pressure hose)

Combination of Series VNA and flow control
valve (Series AS)

VNA AS Piping (1.D.)
10A | 111 420-03 %8 B(29.5)
15A | 211 420-04 Y2 B(12.7)
20A | 311 500-06 %4 B(219.1)
25A | 411 600-10 1B(925.4)
32A | 511 800-12 |14 B(231.8)
40A | 611 900-14 115 B(238.1)
50A | 711 900-20 2B(250.8)




2 Port Valve for Flow Control
Process Valve

Series VNB

Extensive applicable fluids The cylinder operated by
Proper selection wilh body and sealing materials eXternaI pllot air

permits application with a wide variety of fluids
such as air, water, oil, gas and vaccum. i A
Many variations
The N.C, N.O, and C.O. types have made the screw-in

styles (6A to 50A) and flanges (32F to 50F) into a series. Air operated External pilot solenoid
Selection procedures Table ) Applicable fluid check list
\ Body material BC6: Standard | Aluminum: L Stainless steel: S

NBR | FPM | EPR || NBR | FPM | EPR

NBR | FPM | EPR
'B :C B :C :

B :C

7] Fluid —

[Air (Standard, Dry)
®Refer to Table () to check that the [Low vaccum (1 torr)
desired fluid is applicable. [ Carbon dioxide (CO2, 0.7MPa or less)
®Select the body and sealing materials [Carbon dioxide (CO2, 0.7 to IMPa) }
that best suit the fluid to be used. |Nitrogen gas (NZ) : i ::
[Argon
[Helium |
[Water (Standard, up to 60°C) }—+ +
Flow L [Water (up to 99°C only air operated) | L o—
characteristics [Ctine o ;—$ ® ¢
(Air and water) [Spindle of |
@To find the flow rate of air or water, refer to [Kerosene !
the table of flow rate charactertics on page 4.2-14. [Gas oil f
Use the flow rate calculation equation to find Euel oil |
the exact answer. Although the _ﬂow rate is t_he [Brake ol ® | ® ® o—
same, the operating pressure differs according — - 1
to the valve size. Therefore, select the proper [Silicone oil ]
valve size from applicable valves. [Naphtha |
@®Refer to Table (2) to select the port size of the [ Ethyl alcohol |
screw-in styles (6A to 50A) and flanges [Ethylene glycol (up to 80°C)} @
B EUR) [Boiler water |
[Copper free |
— A\ Caution
When fluid permits application of multiple body and sealing material, select the best ones according to the
3 CO n Str u Ct| on ambient environment (FPM or EPR seal material for high temperature) and other conditions (corrosion
resistance and viscosity). Contact SMC on other fluids, operating conditions, etc..

. . Note 1) Some brake oils are not allowed.
@Select the air operated or external pilot )

solenoid styles. Valves come in N.C. (normally . . . .
closed), N.O. (normally open), C.O. (double Table (2 Valve size, port size combinations
acting), and N.C.1MPa (normally closed)
types. Select the proper one according to
the operating conditions.

Port size |

Q‘u@iﬂ@y@y@y%ﬁﬁw% O
— 2 it

Supply voltage % 1

and electrical — s

SRy I

(External pilot solenoid) L7 | Y ®

@Select AC or DC pawer supply, and select Table 3 Combination of electrical entry and light/surge

the proper method of electrical entry

according to Table (3). VOltage suppressor

Electrical entry

‘ ‘Indicator light and surge suppressor‘

S z L

(Only G) (Except for G)

(Except  (OnlyT) (OnlyT)

for DL) 42'11

Manual override

DL
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How to Order |

Seal material Body option
A NBR seal — Standard
Bracket -
B FPM seal N V* Vaccum pilot
C EPR seal — With sne = S** | Stainless steel body
Refer to table (D for application. 2 Ith bracke L** Aluminium body

Q Only valve size * Valve size: 2t0 7
1,234 #+ Threaded port only

Air operated VNB O

Al 15AF
i

External pilot solenoid RYAN|=]

1 Al PI5AA1| T —

L

2
:
2

l Manual override
Valve size sValve style Port size Rated voltage e——m——— == Non-locking push sifa
B Symbol 1 | 100V AC 50/60Hz g
Symbol Orifice ™ 2 O I N [Pl 2 | 200V AC 50/60Hz = ' A MNorriecking
sizé TN, N.C. size 3" | 110V AC 50/60Hz metended style
(mm) N.O. | C.O. Rc(PT) B -
0.5MPa 1MPa 4" | 220V AC 50/60Hz & | vave
— 6A Vs 5* 24V DC - size
1 a7 - 8A [ G 12V DC B Locking shodnd sivia Ttod
— 10A A 7* | 240V AC 50/60Hz A &
211 — — 10A A 8" Other
2 215 — * Option r
211 — — 15A 1 -
915 h— ¥ T
—  FelEi-0aFaf) sl -
214 — —
3 oo ——20A | 3 T Valve
216 | — — Bt size
4 5t07
225 — | ®A| 1 .
.
222 — —
32A | 1¥4
5 232 —
222 — — 1v4B
32F
232 — Flange . . .
208 — — Electrical entry/Indicator light and surge voltage suppressor
240 —40A | 1V2 G |Grommet
6 228 — — 158 GS |Grommet with surge voltage suppressor
240 —_ | 40F p|a§ge E |Grommet terminal
233 — — Ez | Grommet terminal with indicator light and surge suppressor Vglve
250 —1 50A 2 T Conduit terminal size
7 233 — — 2B TZ Conduit terminal with indicator light and surge suppressor lto4
250 — | OF | Fange D |DIN connector
DZ DIN connector with indicator light and surge suppressor
Q Note 1) Only air operated style G Grommet
GS |Grommet with surge voltage suppressor
Table @) Applicable pressure —Pilot pressure C _ |Conduit
T | " Ep—— Conduit terminal
ar Thaa peloi pressoms shauld Be i c du'. ! Twith I Valve
= a8 wiinin tha rangs " of the —— TS onduit terminal with surge voltage suppressor size
% | ooeraing presss TZ* | Conduit terminal with indicator light and surge suppressor| 5to 7
& 0 EI| | | (| __..--':1 TL" | Conduit terminal with indicator light
|E T —t— — _____] D DIN connector
% X DIN connector with indicator light
£ 03 -Lﬁ DL 9
i 032 FET Q = Except for rated voltage 6, 7, 9.
= L
L -~
] =
ol I |

D1 2030408060708 08 1
Appknsble ressng (MPE)

4.2-12
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- 3 Model
Port size Orifice Flow rate Weight (kg)
Model 1 size Effective area Air External pilot
Ro(PT) [Flange®| 5 (mm) | Cv (mm?) operated solenoid
VNB10O0OO-6A s — 0.7 13
VNB1OOO-8A 7 — 7 1 18 0.3 0.4
VNB1OOO-10A 1.3 23
VNB2[140-10A EZ] — 11 25 45
VNB2OOO-10A 15 3.8 70 0.6 0.7
VNB2O4-15A 1 . 11 3 55 ' '
VNB2OOO-15A 15 5 90
VNB3O4 [O-20A 14 5 90
3 _
VNB3OOO-20A /s 20 8 140 09 10
VNB44[-25A 1 o 16 7 130 14 15
VNB4OOO-25A 25 12 220
VNB54[-32A 22 11 210
VNB50OO-32A s 32 18 320 25 26
VNB5O 4 [0-32F 22 11 210
— T .
VNB5OOO-32F 32 32 18 320 > 58
VNB64 [-40A 28 19 330
ws | — 4.1 4.2
VNB6OOI-40A 2 40 28 500
VNB64 -40F 28 19 330
VNB6OO-40F o 40 40 28 500 7 8
Symbol VNB7040-50A 5 B 33 29 520 63 64
- NC N.O co VNB70OOO-50A 50 43 770 ) )
alve .C. 0. 0.
Normally | Normally | Double VNB 7014 E-50F — 50 33 29 520 11.4 11.5
Style closed open ading VNB7000-50F 50 43 770
VNBOO: | VNBI02 | VNBOIO03 Note) The flange should be JIS B 2210 10K (ordinary style) or its equivalent.
P1 P2 P1
Air
operated ‘g .
JHs | A AB Valve Specifications
Fluids Water, Qil, Air, Vaccum, etc.
p2 Fluid VNBOOOA —5 to 60°C (1)
VNBOL | VNBO12 o -5 t0 99°C (1)
temperature VNBOOO & ; i
p1 P1 (Water, oil etc. Only air operated) —
External Ambient temperature —5 to 50°C(Air operated type: 60°C) (1) VQ
p"?t id Proof pressure 1.5MPa
solenol Al He | al—ls Applicable VNBOOLO Low vacuum to 0.5MPa
press. range VNBOOSO Low vacuum to IMPa
pross, | YNBOO:0 0.25 to 0.7MPa
External ‘| VNBOO30O 0.1 to 0.5MPa See Table 4 on page P.
. . . pilot air Lubrication Not required (Use turbine oil No.1 (ISO VG32), if lubricated.) (2)
Optl on SpeCIflcatl ons Temperature —5 to 50°C (Air operated: 60°C) (1)

Vacuum pl lot valve VNBLILICICV Note 1) No freezing Note 2) Lubrication is not allowed in case of seal material EPR.
(Valve size 2 to 7)

It is used when the valve is to be operated by the main
vacuum in the absence of pressurized air.

Pilot Solenoid Specifications

TFi ; Port size 6A to 25A 32A to 50A, 32F to 50F
Valve Spec Ifl cations Pilot solenoid valve SF4-000-23 VO30101-00 OO
Fluid Vacuum Grommet, Grommet, Grommet, Conduit,
Pressure range 1to 760 Torr Electrical entry terminal, Conduit, terminal, DIN connector,
Pilot pressure range 1 to 400 Torr DIN connector Others (Option)
Coil rated AC (50/60Hz) 100V, 200V, Others (Option)
valve N.C. N.O. voltage DC 24V, Others (Option)
Style Normally closed | Normally open Allowable voltage —15% to +10%of rated voltage
VNBOO10V VNBO0200V Coil insulation Class B or equivalent (130°C)
. <35°C (Application of <70°C (Application of
P2 P1 Temperature rise rated voltage) rated voltage)
Al Inrush 5.6VA(50Hz), 5.0VA(60Hz) | 12VA(50Hz), 10.5VA(B0H?Z)
operated Apparent power | AC ™ o1ding ™ | 3.4VA(S0Hz2), 2.3VA(60Hz) | 7.5VA(50H2), 6VA(60H?)
A B A B Power consumption DC 1.8W 4.8W
Manual override Non-locking push style Non-locking push style
VNBO11OV | VNBOI20V Others (Option) 9P
External P1 P1
pilot % %
solenoid
AH HB Al—IB

4.2-13
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| Flow Characteristics

Air
. 3 | | | | | | | |
® 11 1 et ; . [ How to Read The Graph |
Vgl LEsneam prageung (o) Mos |
E—— 1 1 |
g 0.8 1 = In the sonic flow region: For a flow of 6000 (¢/min)
= | e T b doggtsy  VNBAOOO (Orifice 925).....P1=0.14MPa
g & . —.___-—-.____‘_‘ Lol ot = VNB4OOO (Orifice 220).....P1 = 0.28MPa
g 2 .l -w‘ﬁp.u____ | YNB4CCD (Orifice 015).....P1= 0.5MPa
E & - = e} N | },!:‘i
— | 'H T 1
g 04 g B }1 [ How to Calculate Flow
2 T __.:\ o TR | N s | <Airand other gases> .
2 = . A= P+ || (DEquation in the domain of subsonic flow
024 e 3 = | ® Calculation by Cv factor
| — |
= {Pat+qaaes | Q=4080-Cy., [AP(P2101013) [ 273
o l ] | - G 273+0
I < r | 1 T ¢ Imin (ANR)
i | I
mf"{‘_ﬁi | B i so00 Ego 1 S=12mm e Calculation by effective area
WNEE 1 - - = aF E=1Bmmd
SFREREEEY | 5 1wog | 1500 SN _ AP(P2+0.1013) [ 273
S T B0 1000 1500 S0 @00 o7 o=23mm! Q=226'S: e Weaw
VHB2T 14904, et ] Il:ﬁi: 55 WG oM B=asmmt | - ¢ Imin (ANR)
MEII'“, :?'Il'l.‘-'l.'-' I 47.“.'-13 I B Ho00 ¥ 3= M @Equation in the domain of sonic flow
m"“ﬁfz':| W00 | B000] 3000 | A0 G000 eoco°n S=8Gmnr « Calculation by Cv factor
- 1 e i) O CEN i ek
CLL-WA) 000 e BOOO BOOO Vooon 08 S=90mm? _ 1 [213
VHECH 4204 s e i M S=tomm | Q2000Cv(Pr0.1013) 7 [ 22
ma:ﬂ,ﬂl = 11. - T ALt e E=10mmed | 00000 e ¢ /min (ANR)
“.'“:‘:E T A000 EWT ] = o¥ S=130m | o Calculation by effective area
L1 LI S 025 5= 2Nmmv |
o SOO0A000 10000 15000 20000 25000 | _ 1 \/ﬁ
WNBS A3 | e o] T =il a5 s O Q-113-S-(P1+0.1013)\/—E N
WMBs I IT-32f Iﬂﬁ 21:':'&:' D muﬂt S=520mm’ R S ¢ /min (ANR)
m’im Illll-:ﬂi 3 I 5H|' . TF 3 Loy 2l G = AT
i m 0 A0000 ——— el ) § = 500 i
m.LH!J- m . m e o a m —pa3 §= G .
VBT 150 v 1] el <) B bl 5=Tr0mm!
Iﬁ-ﬂma O (&/min
Water
5000/ | How to Read The Graph
In case of a flow of 100 ¢/min:
| VNB4OOO (Orifice 825).....AP to 0.035MPa
o0 || VNB4OO (Orifice 220).....AP to 0.08MPa
| '—WE:EI':;F ﬂ';.!- VNB4LOO (Orifice g15)......AP to 0.2MPa
| / YNBEL 1| o40 Cv=28
e e VNBE 4" 028 Cv=19
= =1 = SRk SR | How to Calculate Flow
E ol t e ::mml—ln 125 Cv=12
= '___,.-""" = C14C] 022 Cystl e Calculation by Cv factor
= ‘_ = WNBAL I [ | 020 Cv=8
.} l‘..'.,-' = -'_mrl.r| #18 Cw=T Q=l4 2.Cv- M ¢min
e, . N
E . e =—WNB2 || [-154 oif Cv=4
= = .,_._,.--"‘ 'L_wjrll_ﬂ‘ DE' Eiu e Calculation by effective area
E E T %MD-H ofl Cv=] _ 10.24P :
100 = I._-_..-- o VMBI 4104 0T Cy=25 Q=0.8'S: G e ¢/min
. = ',//A i Note) Calculation error of fluid with viscosity of 50cSt
i
Eﬁ-ﬁf 2] X .....___..r' :“‘.IEE%:E:; E":":l or less will be very small.
-""'f//:: '_,,/""'—r-"‘"# +—VNENCICI[16A o7 Cv=07 Symbol
A.ﬂ"'— .J"/’ Q : Flow rate (Air and other gases ¢min(ANR))
___.-"'"J L (Water and other fluids ¢/min)
k =] ) AP: Pressure differential(P1—P2)
D035 0.05 0.08 0.9 oz oe 1 P1 : Upstream pressure (MPa)
Prassurg dilbergntial APIP =Py (MPal P2 : Downstream pressure (MPa)

4.2-14

6 : Temperature of air and other gases (°C)

S : Effective area(mm2) S = 18Cv
Cv : Cv factor (/)
G : Specific gravity (/) Air/Water=1
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SolgiSir M 6A, SA,10A
Standard Applicable cabtire cable
0O.D. 06 to 28 (D.T)
Liﬁ’)ﬂllﬁ\i%/'fh
5,11:,11_1,3,:,&(: Pg-9
bt oM
Z ST
Lo )
" b
Pilot port o Cl
2-Rc(PT) ' = ‘:1 ! :;
Fo (@ k L
£% |5 Manual iy
>} ES ISl =
] foRo] (O] =+
e =E |3[3 =
S6 |2
[ T o |BlE
B sz |E|E|
P1 o BB
© |S|K|5
P \ v lzlglg
5] 2|-|s
z _
N g |
)
S
~ i —
© 1 =
© .
= 24 _Main port 64.5 (Grommet terminal:E)*
27 2-Re(PT) 69.5 ( Conduit terminal: T)*
72.5 (DIN connector:D)*
2-g4.5 2-M4 X 0.7 depth 7
MainPort
Model Rc(PT)
VNB1OOO-6A %
VNB1OOO-8A Ya Q
VNB1OOO-10A A #* EZ, TZ, and DZ are 9mm longer

/A Precautions

T TE o mm mm Em Em Em Em RN BN EE EE Em Em EE NN RN BN N EE EE EE Em EE EN RN BN N EE EE Em Em Em BN BN BN N EE RE Em Em Em BN Em B o

1 Be sure to read before handling. Refer to p.0-33 for Safety Instructions and p.0-37 to 0-40 for 1

I common precautions.

e oo o o o e mm e e e Em e Em Em Em Em EE EE EE EE EE EE EE RN EE M EE N N M EE EE MmN EE Em Em Em Em mm Em mm e mm mm oem el

| External Pilot

|

!Vacuum Pilot

A Caution

Pilot port piping
Please arrange P1 and P2 piping as follows
according to the model.

Standard Vacuum pilot
Port{VNBO0 ;01| VNBJ02(1|VNB[103[] VNBIZIl%D Port | VNBOO10OV | VNBOO020OV | VNBO1;00V
External | Bleed External | External External External
Pl pilot port pilot pilot iR Bleed port pilot pilot
Bleed External | External Pilot External Pilot
e port pilot pilot  |exhaust P2 pilot Bleed port exhaust

It is recommended to mount a silencer
in the EXH port and the bleed port for
noise reduction and dust entry
prevention.

A\ Caution
When using the VNB:1[JV N.C. vacuum pilot,
maintain the specified pilot pressure by providing a
tank with an appropriate capacity or by acquiring
the pilot pressure from an area near the vacuum
pump.

Vacuum pump

[Piping \
A\ caution

To use the piping with a high temperature fluid, use
heat resistant fittings and tubes. (Self-align fittings,
Teflon, tube copper pipe, etc.)

Teflon is a registered trademark of DuPont.

2-15
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VNB

SRl 10A, 15A, 20A, 25A

Standard . .
M Applicable cabtire cable O.D.
6t008(D.T)
a ‘ / o6too
\Pg-9
(D.T)
Pilot port P 4-oP
2-Re(PT) % Eow
O ®
cul el
EglE|l®
288 5
=& | E 9
23/ E| E &
c £l 2l ©
Z| 5| 5| &
o4l 5 ©
w — Q| | g
| - E
=
o
c Main port T
2-Rc(PT)
0B P A
G(Grommet terminal: E)*
H(Conduit terminal: T)*
I(DIN connector: D)* Q* EZ,TZ and DZ are
9 mm longer.
Main port
Model Re(PT) A B Cc D E F G H | J K L M N P Q R S T ]
VNB200ICV-10A ¥
VNB2LLILV-15A 1, 63 | 42 | 28 | 14 | 725|805|745|795|825| 124 |1255|1425| 52 | 26 | 45 (243| 23 | 25 | 34 | 55
VNB3[LIOICV-20A ¥4 80 | 50 | 35 |175| 84 | 92 |835(885|91.5|1355|137 |154| 62 | 31 | 55 [283| 2.3 | 30 | 43 | 605
VNBA4LCOV-25A 1 90 | 60 | 40 | 20 | 100|108 | 89.5|94.5|975| 1515|153 |170| 72 | 36 | 6.5 333 23| 35 | 49 | 73
Rl 10A, 15A, 20A, 25A
Vacuum pilot P
a Applicable cabtire cable O.D.
06t008 (D.DL)
N
é f By aniinl
i H(_:j:
=R
~ 1 Pg-9(D, DL)
Fla == G(PF))5(C.T)
Tl 5| 0 4-oR
e .- '
I
21285 - _
EIFAR-IE= B Manual
g 53 5 “E’% (Non-locking)
SIS
K. Pilot port Z|E = x (% B
" 2-Re(PT) %5 el 7358
¢ (s}
= =
<
w
Main port v
2-Rc(PT)
A
G (GrommetG, Conduit:C)
H (Conduit terminal: T)
DIN connector:D
I DIN terminal with indicator Iight)
Model Mainporti A | B | c |D|E|F|G|H |1 |3|Kk|L|IM|[N|[P|Q|R|S|T|uUu|V]|w
Rc(PT)
: 3
VNB2LDCV-10A 4 63 | 42 | 28 | 14 |725|805| 75 | 87 | 97 |114|1265|1705(1735[1805| 52 | 26 | 4.5 (24323 | 25 | 34 | 55
VNB2OOOV-15A )
VNB3LICICV-20A 3/ 80 | 50 | 35 [17.5] 84 | 92 | 80 | 92 | 102 1255|138 182 |185|192| 62 | 31 | 5.5 |28.3| 2.3 | 30 | 43 |60.5
VNBAO[CCV-25A 1 90 | 60 | 40 | 20 |100|108 | 81 | 93 | 103 |1415]|154 198201208 | 72 | 36 | 6.5[33.3| 23| 35|49 | 73
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SR 32A, 40A, 50A
Standard/Vacuum pilot

/'ﬁ>\\ Applicable cabtire cable
r«—)ﬁ 67 +=n, ~~ O.D. 06 to ¢8(D, DL)
L & Z )I—_
=y  —r
i 11_._._“ Pg-9(D,DL)
. - s G(PF)5(C, T)
(} Pilot port o ' “a
2-Rc(PT) = 3| Manual(Non-locking)
. T f g g D
% gua) el | = .
A2 5 8|26
P1| P2 <5 Q= (© )
L_||:_>| 52| 8| £l O |
tlsglgl g Bl -
Q| = ol £| © |
ol = O| | & |
g | Z| = © o
‘ 4 =] a| - c% 5 L'i
| w 3 |28
e T = |
= £3 [ | : L]
T : 5 |
1A -—32—-B-
Q R
y Y
C Main port M A
0B 2-Rc(PT)
; Pilot port
Main port
Model p Rc(PT) A B C D E F G H | J K L M
VNB5OOOO-32A 14 %) 105 77 53 26.5 | 120.5 20 129.5 163 175.5 | 219.5 | 222.5 | 229.5 55
VNB6OOIO-40A 11 Vi 120 96 60 30 137 24 147 180.5 193 237 240 247 63
VNB7O00O0O-50A 2 Vs 140 113 74 37 160 24 170 203.5 216 260 263 270 74

Flange/32F, 40F, 50F

Standard/Vacuum pilot

Applicable cabtire cable

% /O.D. 96t008(D, DL)
£ =
{5 \_Pg-9(D, DL)

%

*{

E Pilot port G(PF)5(C,T)
ot —=
2-Rc(PT)
1 ‘
T AL A ~ !
AR =l = SR
P1| P2 zlal - 5 1 9
£l &l e \
I E ‘_ .
| g|=| 8 \
| ; 2 8 a — Q. i 9
! 2| 8| E| I © H — H
! 2| s S % = t— 3 e =
Sl c| ©O| g| @ Q
[m] Q| = c| E 2>
| E| £| 8| € — =
S| 2| 8|2 ¢ 2
; E vl = € g
R s ;
AN é | — =
- o
A F— e — o A 32 B
| /C §
4 X 2-018
Mounting hole
A
Model Flange |Plotport| B C D E F € H | J K L M
Rc(PT)
VNB5OOOO-32F 32 1 130 210.5 135 134 20 100 36 12 244 256.5 | 300.5 | 303.5 | 310.5
VNB6OCOO-40F 40 Ya 150 226 140 146 24 105 42 12 259.5 272 316 319 326
VNB7000O-50F 50 Ya 180 250 155 162.5 24 120 54 14 283.5 296 340 343 350
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Construction

- . I p— —N
P11 ) -:-_-__::I__- = B2 por
i
|
A - I . B paa
| |
1 —- I ey
Component Parts
Description Material Note
Body Bronze* Clear coated
Cover assembly Aluminium alloy | Platinum silver painted
Plate assembly Brass” Valve material (NBR, FPM, EPR)

(NBR, FPM, EPR) | Stainless steel or brass
Piston assembly Aluminium alloy —
Return spring Piano wire —
Pilot solenoid valve — _

Valve element

SEEEEEEE

Note) Parts 3 and (@ are for selection of valve composition.
* The body option "S" is stainless steel, and "L" is aluminum.

Replacement Parts

| Principles of Operation (The vacuum pilot style is excluded) |

VNBO030, 013100 (N.C.)

When the pilot solenoid valve @) is not energized (or when air is exhausted from
the P1 port of the air operated type), the valve element @) linked to the piston
® is closed by the return spring (6.

* When valve element opens

When the pilot solenoid valve is energized (or when pressurized air enters
through the P1 port of the air operated style), the pilot air that has entered under
the piston moves upward to open the valve element.

* When valve element closes

When the power to the pilot solenoid valve is turned off (or when fluid is
exhausted from the P1 port of the air operated style), the pilot air under the
piston is exhausted, and the return spring closes the valve element.

VNBO 0201, (1200 (N.O.)

In contrast wth the N.C., when the power to the pilot solenoid valve is turned off
(or when air is exhausted from the P2 port of the air operated style), the valve is
held open by the return spring. When the pilot solenoid valve is energized (or
when pressurized air enters through the P2 port of the air operated style), the
valve element closes.

VNB 003 (C.0.)

The valve element for the C.O. type, which has no return spring, is in an arbitary
position when air is exhausted through the P1 and P2 ports. When pressurized
air enters the P1 port (exhaust from the P2 port), the valve element opens, and it
closes when pressurized air enters the P2 port (exhaust from the P1 port).

Part No.

No. Description VNB1OOO (VNB2OOO |VNB3ODOO |VNB4OOO |VNB5OOO |VNB5O40 |VNB6ODOO |VNB6O4O [VNB7O0OO (VNB7O40
-6A, 8A, 10A[-10A, 15A |-20A -25A -32A, 32F |[-32A, 32F |-40A, 40F |-40A, -40F [-50A, 50F |-50A, 50F
NBR | VN1-A3BA | VN2-A3BA | VN3-A3BA | VN4-A3BA | VN5-A3BA | VN5-A3BA | VN6-A3BA | VN6-A3BA | VN7-A3BA | VN7-A3BA
3w géaste?mbl m"aﬁ'e",iea‘ FPM | VN1-A3BB | VN2-A3BB | VN3-A3BB | VN4-A3BB | VN5-A3BB | VN5-A3BB | VN6-A3BB | VN6-A3BB | VN7-A3BB | VN7-A3BB
Y EPR | VN1-A3BC | VN2-A3BC | VN3-A3BC | VN4-A3BC | VN5-A3BC | VN5-A3BC | VN6-A3BC | VN6-A3BC | VN7-A3BC | VN7-A3BC
Valve 2) v NBR | VN1-4BA | VN2-4BA | VN3-4BA | VN4-4BA | VN5-A4BA | VN5-A4BA-3 | VNG6-A4BA | VN6-A4BA-3 | VN7-A4BA | VNT-A4BA-3
@O element maera | FPM | VN1-4BB | VN2-4BB | VN3-4BB | VN4-4BB | VN5-A4BB | VN5-A4BB-3 | VN6-A4BB | VN6-A4BB-3 | VN7-A4BB | VN7-A4BB-3
EPR | VN1-4BC | VN2-4BC | VN3-4BC | VN4-4BC | VN5-A4BC | VN5-A4BC-3 | VN6-A4BC | VN6-A4BC-3 | VN7-A4BC | VN7-A4BC-3

@ | Pilot solenoid valve SF4-000-23 V0O3010-000000

Note 1) In the casesy of body options "S" and "L", the materials of the parts Nos. 3 and @ are as follows: (Example): VN1-A3BLIA
Note 2) 32 to 50 £ come in valve etement assembly

L: Aluminum, S: Stainless steel

However all brackets of valve element of VNB 1 to 4 are made of stainless steel. (No need to add options "S" and "L".)

| How to Order Pilot Solenoid Valve

Valve size 1, 2, 3, 4

Valve size 5, 6, 7

Coil rated voltage e——

SF4—1

DZ

— 23

1 Manual override/classification
— Non-locking push style

*

VO301

1 — 100V AC 50/60Hz g Non—!ocking extended style
2 — 200V AC 50/60Hz Locking slotted style
3*— 110V AC 50/60Hz * Option

4" — 220V AC 50/60H
z Electrical entry and indicator light and surge

5 —24V DC
6" — 12V DC voltage suppressor
7*— 240V AC 50/60Hz G_ | Grommet
9*— Other GS | Grommet with surge voltage suppressor
* Option E | Grommet terminal
EZ | Grommet terminal with indicator light and surge suppressor
T | Conduit terminal
TZ | Conduit terminal with indicator light and voltage
D | DIN connector
DZ | DIN connector with indicator light and surge suppressor
4.2-18

— 00

Body option 1 ISurge voltage suppressor
— — Standard — — None
V — Vacuum pilot S —— With surge voltage
suppressor
) (Except for DL)
Coil rated voltage e— Electrical entry
1 — 100V AC 50/60Hz G — Grommet
2 — 200V AC 50/60Hz C — Conduit
3" — 110V AC 50/60Hz T® = Conduit terminal
4" — 220V AC 50/60Hz D — DIN connector
5 —24vDC DL — DIN connector with indicator light
6"—12v DC + Option
7" — 240V AC 50/60Hz Note) The pilot solenoid valve parts
9" — Other No. of the electrical entry "T" is as
* Option follows:
VO3OlIII-00JDTﬁ(302
Coil rated voltage Indicator light and

surge voltage
suppressor



Air Operated Valve/External Pilot Solenoid

Coolant Valve

al pilot

Max.l.ZMPa

In case of VNC211A(N.C. 0.5MPa)

ed by the

Series VNC

External pilot solenoid

|

iu:

;

i::

1

v

Flomd e i8]

Conditions:

Piping length/30m
Steel tube, full pressure/0.5MPa

<
O
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How to Order

Seal material Bracket
A NBR seal — None
B FPM seal B With bracket

Q Valve size: 1, 2, 3, 4.
VNC 2 O 1 A = 15A = (Except for valve size 8, 9)

e nc[2] 1 [1[AH1sAHA [T H

Manual override
= Wan-locking paish stpla
1 Rated x %
Valve size Valve style Port size voltage &————— &= B ARk
Symbol — Air operated e i
L Port - Valve
Symbol Orifice size 1 2 4 lsymbol| size 1 100V AC 50/60Hz . y W | size
b mm) | NC. | NO. | NC. Re(PT) __2_| 200V AC 50/60Hz ™ 1
0.5MPa| 1MPa | 1MPa 3* 110V AC 50/60Hz B: Ii'l:ll.;r:':ll - gl 1
— 6A | Vg 4" | 220V AC 50/60Hz iy [ !
1 a7 — 8A | Va 5 24V DC il
— 10A | 34 6" 12V DC
10A | 3 * F
2 | @15(g11) = 1§8 7' | 240V AC 50/60Hz
3 2 9 Others — Ba-k AL EifH] push #iyle
3 920(214) 20A /4 + Option Lo
4 225(216) 25A 1 ; " e d
32A | 1V, ﬂ, {-". Valve
5 32(822 1 e size
032(222) 3oF (1748 209
Flange i |
40A | 115 = 2
6 240(228) 11,2B
40F
Flange
50A 2 Electrical entry/Indicator light and surge voltage suppressor
7 250(233) 50e | 2B Nil Air operated
Flange G Grommet
- 214 B GS | Grommet with surge voltage suppressor
8 265(245) 65F Flange E Grommet terminal
2B EZ | Grommet terminal with indicator light and surge suppressor .
_ Val
< 280(256) 80F Flange T Conduit terminal a vle size
( ):Incase of N.C.; IMPa TZ Conduit terminal with indicator light and surge suppressor
Q D DIN connector
DZ | DIN connector with indicator and surge suppressor
T Conduit terminal
TS | Conduit terminal with surge voltage suppressor Valve size
TZ* | Conduit terminal with indicator light and surge suppressor| 2o g9
TL* |Conduit terminal with indicator light

Q +*Rated voltage: except for 6, 7, 9.
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Model
Port size Orfice <i Flow rate Weight (kg)
Model Ro(PT) |Flange® :zlilfn(: nsql)ze oy Ef(f:;. r:Zr;aa Air operated Ex;n(a):z:loirzjllot
VNC1O0OO-6A %) — 0.7 13
VNC1OOO-8A Ya — 7 1 18 0.2 0.3
VNC1OOO-10A 1.3 23
VNC2040-10A ¥ — 11 25 45
VNC2OOO-10A 15 3.8 70 05 07
VNC2040-15A v . 11 3 55
VNC2OOO-15A 15 5 90
VNC3040-20A 14 5 90
VNC3OOT-20A Vo | — 20 8 140 0.8 1.0
VNC4O40-25A 1 o 16 7 130 12 14
VNC4OOO-25A 25 12 220
VNC5040-32A 22 11 210
VNC5000-32A s B 32 18 320 2:2 2.4
VNC5040-32F o o 22 11 210 50 5
VNC5000-32F 32 18 320
VNC640-40A 28 19 330
VNC6OOO-40A 12 B 40 28 500 3.6 3.8
VNC640-40F 28 19 330
VNC6OOO-40F B 40 40 28 500 6.8 7.0
Sym bol VNC70400-50A ) - 33 29 520 . 57
Valve syle VNC7000-50A 50 43 770
wertomsor ]~ | ® e T4 [ o] 102 | 104
SIS LS VNC8140-65F 45 49 880 157
P1 P2 VNC811[-65F B 65 65 70 1260 B )
Air Operated VNC914[-80F _ 80 56 73 1400 _ 21.2
VNC9110-80F 80 100 1800
Q Note)The flange should be JIS B 2210 10K (ordinary type) or equivalent.

VNCOO0;0 | VNCO120

P1 P1
External pilot
operated

Valve Specifications Pilot Solenoid Valve Specifications
Applicable fluids Coolant Model VNC1000O VNC20OOOto 90100
Fluid VNCOOOA -5 to 60°C Pilot solenoid valve SF4-0000-23 VO301-0000TI-X302
temperature | VNCOOOB -5 to 60°C _ Grommet .
- (If over 60°C, consult- SMC on air operated style) Electrical entry Grommet term|nal Conduit terminal
Ambient temperature -5 to 50°C(Air operated: 60°C) Conduit terminal
Proof pressure 1.5MPa - DIN Connector
Applicable | VNCOOI10 010 0.5MPa Coilrated | (50/60 Hz) 100V, 200V, others (Option)
pressure range | VNCOO 30 0 tolMPa voltage 24V ofh oot
€ [wnecooio 0.25 to 0.7MPa bc , others (Option)
External 2 lyncoozo 0.1to 0.7MPa Allowable voltage range —15% to +10% of rated voltage
pilot air Lubrication Refer to table 1: Not required (ISO VG32) Coil insulation Class B or equivalent (130°C)
Temperature — 5 to 50°C (Air operated: 60°C) Temperature rise 35°C or less 70°C or less
« No freezing allowed n-tush 5.6VA (50Hz) 12VA (50Hz)
Apparent AC 5.0VA (60Hz) 10.5VA (60Hz)
power Holding 3.4VA (50Hz) 7.5VA (50Hz)
2.3VA (60Hz) 6VA (60Hz)
Table (1) Operating pressure vs pilot pressure Power consumption|  DC 1.8W 4.8W
LT AL ) Non-locking push .
- g;l mlwmmw_ Manual override style, Option Non-locking push style
= 05 o
B 04
F:
E l:l:! ..-"'.-_
b . ____.:I
1~ ut-j"' -
{1
| |
g 01 0 03 04 05 305 07 0B 081
Cipaialivg praciun (MPa)

4.2-21



VNC

| Flow Charactertistics

l How to Read The Graph
E000) MO _ Pressure differential when using a coolant
/'_,..-" o e :'_' '“?Eg;ﬁ (flow rate 100¢/min) VNC4OOO(Orifice size
':J:'um r|1luggln.;“ @ 25): AP = 0.035MPa, VNC200OO (Orifice
VHNCHML] D48, Gy = a8 size g 15): AP = 0.2MPa
20004 e WHET T 0050, G =a3
| B VNCT 14 01,033, Cv=29 H t C | | t Fl
| q = VNCR O .04, Gy sl ow 1o Calculate FIow
: el = im 040,028 Cr=13 :
: _,.--“'#; WNES CI0Y) 032, Cu=18  Calculation by Cv factor
- - - VNCA (1101, 028, Cv=12 Q=14.2.Cv-,| 1222 . ..elmin
5 -, L = e =—YNCS 40, 922, Cv=11
E =—WMCA D00 020 Cv=8 « Calculation by effective area
= - i =—yMCA (4 (1.0, Cv=T
= _,.-""". o __,.-"" AN s bR Q=085 222 s/min
E A % oy _I_,.-"'F‘__,.-"" SBG=s auces |
=— VM2 ICI0 —WA, 085, Ce =18 |
£ -""'# == il .--’f - VNCZLHLI-188 ofl Cy=1 (Symbol) _
& ij__.-"' ._._.-“ e J"_,,-' ‘._-_-._..-r;_“ ~— VNC2C4C-10A ofL, Cvad5 | Q: Flow rate (¢min)
[rall e =] | AP: Pressure differential(P1-P2)
f’____.- ...-"'.-" ‘_,.-'"f..-""'r:""f lzi Zrlmarg pressure(MF(’,\.e/\l)P )
i _ . : Secondary pressure(MPa
-"',',.H::f - -_": = *-—'rlI:'IEI'Il'I_ 108, el S: Effective area (mm?)S = 18Cv
# 1 A :::,--" =—VMCICIO < oF Cy=1 Cv: Cv factor( /)
//--"'". ,ﬁ""l / wa— R I =k, oF, Ce=0 T G: Specific gravity (/) Water =1
"‘_,.-"__-l ”".,"""‘
ﬁ [ r_.-""f
‘.,:‘";::; .’f,ﬂf’fﬂ“u’j-'/
o ..-l'"'.. |
00 006 008 01 o2 05 i |
Pressure differential -2 [P,-P ) (MPal

| Water Hammer Characteristics

Conditions: Piping length/30m Conditions: Piping length/30m
VNCDD]-D(N-C- 0.49MPa) Steel tube, full pressure/0.49MPa VNCDEMD(N-C- 0-97MP3.) Steel tube, full pressure/0.97MPa
IR = = - . - 2 —

g 154 .
Elem :
LT |
S on - and T
a2 "
2 == F
E oA i | .
5 £
:. :
% i |
_5 o g 4 o | !
s ¢

= ':" E 4 h- o 1 a a & 5 ]

S ipe inie - Pl apod /el

How to Calculate Flow Speed

v=212 X Q/d?

(Symbol)

v: Flow speed(m/s)

Q: Flow rate(¢/min)

d: Piping bore size(mm)
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IR sieal Port size: 6A, 8A, 10A

—— T
Pilot port —
2-Rc(PT) 4 Cals
T2 ®
£5ElG —
© e
222
E@> = Efp|E =
S5 Q I £
+ -o © O
3 £z |53l
P1 CoiG Eé
[fe)
© SRS
& el |&
— g [ ‘
& q
0
o i:&é = —
© 24
© 1 . 45
= 24 Main port 64.5(Grommet terminal E)°
27 2-Rc(PT) 69.5( Conduit terminal: T)°
2-04.5
Port size :

Model Rc(PT) A
VNC10O0O0-6A % o
VNC100OO-8A Ya 1
VNC100O0-10A s

72.5(DIN connector: D)*

2-M4 X 0.7 Deep

50

« EZ, TZ, DZ: 9mm longer
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Thread connection

Port size: 10A, 15A, 20A, 25A

P L v Electrical entry port: G(PF) 4
a '
Q| “
i |
07 F?(
; i
P | 4
e 40N ‘W
- )
- ] Manual override
fues };_EEII ) Y (Non-locking push style)
o | F1 Pilot port '
| ; 2-Rc(PT) 14 x
e wl 7
T
Wan ~ T
— 15> -
[s] \ %‘ t_
! , S
c Main port
0B 2-Rec(PT) A
H
MainPort
Model Rc(PT) A B C D E F H J K L M N P Q R S T
VNC2OOO-10A Y8 63 42 28 14 | 725 | 80.5| 87 |180.5| 148 | 52 26 | 45 | 243 | 23 25 34 55
VNC2OO0O-15A 1/ 63 42 28 14 | 725|80.5| 87 |180.5| 148 52 26 45 | 243 | 2.3 25 34 55
VNC3OOO-20A Y4 80 50 35 [ 175 | 84 92 92 | 192 |159.5| 62 31 55 [283| 23 30 43 | 60.5
VNC40OO-25A 1 90 60 40 20 | 100 | 108 | 93 | 208 |175.5| 72 36 6.5 [ 333 ]| 23 35 49 73
IR Port size: 32A, 40A, 50A
Electrical entry port: G(PF) %
Manual override
(Non-locking push style)
F Pilot port ‘%Ef
/ 2-Rc (PT) ]
|
L e [ S }
T 5
P1 . P2 CHE o
| X
T o °
I
(. B i
T —32
o | T
N
L
(‘; Main port
0B 2-Rc(PT) A
MainPort | Pilot port
Model Rc(PT) Rc(PT) A B C D E F H J K L
VNC5000-32A 1Y, %) 105 77 53 26.5 120.5 20 129.5 229.5 197 55
VNC6OOO-40A 115 Ya 120 96 60 30 137 24 147 247 2145 63
VNC700O0O-50A 2 YVa 140 113 74 37 160 24 170 270 2375 74
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EENFEXTINESIIN Port size: 32A, 40A, 50A
Electrical entry hole: G(PF) )%
Pilot port Manual override
2‘RC(P|-E|-) / f’_‘ —¢q,/(Non-locking push style)
|
=W, ims) '
P1]P2 1
e |
=] | 7 —
| [14]
@ | = L
A
L ol}- 4 32> .
f +—-- Q
o7 J
VA=
4 X2-218Mounting hole A
Applicable| Pilot port
Model flange Rc(PT) A B C D E F H J K L
VNC5000-32F 32 18 130 210.5 135 134 20 100 36 12 310.5 278
VNC6OOO-40F 40 Ya 150 226 140 146 24 105 42 12 326 293.5
VNC70O00-50F 50 Yy 180 250 155 162.5 24 120 54 14 350 3175
HEU[ NI IIINillil Port size: 65F, 80F
Electrical entry port: G(PF) 4%
30 2-Re(PT) 4 .
Manual override
o »[(Non-locking push style)
[T [0 4
P1| P2
| =
jmm O} o e
' |
— 3
m L
|
1) i
4 X 2-218 Mounting hole A
(80F: 8 X 2-018)
Model Applicable | B c D E F H
flange
VNC82i-65F 65 210 305.5 175 204 140 65 405.5
VNC9131-80F 80 240 3415 185 235 150 80 441.5
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Construction

In case of 324 1o 504

ON.C. (Spring return normally closed)

When the pilot solenoid valve is not energized (or when air is
exhausted from the P1/P2 port in case of the air operated style), the
valve body (4) connected to the piston 6 is closed by the return
spring @.

When valve body opens

When the pilot solenoid valve is energized (or when pressurized air
enters through the P1 port of the air operated style), the pilot air
that has entered under the piston moves upward to open the valve
element.

When valve body closes

When the power to the pilot solenoid valve is turned off (or when
fluid is exhausted from the P1 port of the air operated style), the
pilot air under the piston is exhausted, and the return spring closes
the valve element.

MO

Component Parts

No. Description Material Note

(1 | Body assembly Bronze Coated

@ | Cover assembly Aluminium alloy _|Platinum silver painted @®N.O. (Spring return normally open)

(3 | Plate assembly Metal Valve seal, NBR/FPM . . " N

@ [ Valve body Stanless steel In comrast with the NC when the pilot solenoid valve is nqt

® T Vaive cover NBRIEPM 32A 10 50A. O 1ing energized (or when air is exh_austed from the P2 p_ort of the air

® | Piston assembly Aluminium alloy : operated style), the valve body is open by the return sping. When the
- - - pilot solenoid valve is energized (or when pressurized air enters

% E'Tt?m fpr'?g I Piano wire thorough the P2 port of the air operated style), the valve body closes.

ilot solenoid valve —

Note)f replacement parts for 3 or (5 are desired, rubber material should be designated per the table below.

Replacement Parts

Part No.
No. Description VNC1O0OO vNC2O0OO VNC3OOO VNC4O0OO VNC5000 vVNCeOO VNC7O0O0O
-6A, 8A, 10A -10A, 15A -20A -25A -32A, 32F -40A, 40F -50A, 50F
© Plate Valve| NBR VN1-A3CA VN2-A3CA VN3-A3CA VN4-A3CA VN5-A3CA VNG6-A3CA VN7-A3CA
assembly seal | FPM| VN1-A3CB VN2-A3CB VN3-A3CB VN4-A3CB VN5-A3CB VN6-A3CB VN7-A3CB
Valve cover |Valve| NBR — VN2-12CA VN4-12CA
® 32A1050A: O 1ing | seal | FPM — VN2-12CB VN4-12CB AS568-010 AS568-011 AS568-012
Pilot solenoid valve SF4-000-23 VO301-000JTO-X302 (Refer to How to Order on p.4.2-27)

Replacement Parts/Applicable Flange

Part No.
No. Di ipti
© escription VNC8110-65F VNC9110J-80F
O Plate Valve| NBR VN8-A3CA VN9-A3CA
assembly seal | FPM VN8-A3CB VN9-A3CB
® | Pilot solenoid valve V0301-0007T0-X302(Refer P.4.2-27for How to Order)
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| How to Order Pilot Solenoid Valve

Valve size 1

Valve sizes 2to 9

SF4—1|D

Z|| 23

VO301-00

— X302

Coil rated voltage e—— Manual override Coil rated voltage
1 — 100V AC 50/60Hz — NOn-'OCking pUSh Sty'e 1 — 100V AC 50/60Hz
2 — 200V AC 50/60Hz A* Non-locking extended style 5 __ 500y AC 50/60Hz
4% — 220V AC 50/60Hz *Option 4 —220V AC 50/60Hz
5 —24vDC 5 —24VDC
6* —12v DC ) ) P
7% — 240V AC 50/60Hz Indicator light and surge voltage suppressor g 7;‘21:)/\/'3:(: 50/60Hz
9* — Other — None 9* — Other
- 4 With Indicator light and surge voltage
* Option suppressor (unavailable for "G" type)  * Option
S With surge voltage suppressor
(Available only for "G" type)
Electrical entry

G— Grommet

E—— Grommet terminal

T —— Conduit terminal

D—— DIN connector
e e e e e e e e - - — - ————————
1 Be sure to read before handling. 1
I Refer to p.0-33 for Safety Instructions and p.0-37 to 0-40 for 1

1

LCOI’anﬂ precautions.

| External Pilot

| | Piping

/\ Caution

For piping to pilot port (P1

. P2)
Piping should be according to the below.

/\ Caution

When high temperature fluid is used,
use the fittings and tube with heat-

resistant type. (Self-align fittings, Teflon®

Air operated Solenoid tube or copper tube, etc.)
1
Port| yNcoolo | vNcDozo VNCD1200
p1 Extgrnal Bleed port Extgrnal
pilot pilot
P2 | Bleed port Ex;ﬁcr:al Pilot exhaust

Installing silencer to the exhaust port and
bleed port is recommended for noise

reduction and reducing dust.

Indicator and surge voltage suppressor
— None

S With surge voltage suppressor
Z* With indicator light and surge
voltage suppressor

L* With indicator light.

+*Not available for 12V DC, 240V AC
or other voltages.
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3.5MPa, 7.0MPa
High Pressure Coolant Valve

Series VNH

Corresponding to high speed grinding and long drilling processes

Valve for high pressure coolant liquid (up to 3.5 MPa or 7.0 MPa) that is ideal for
lubrication, dust blowing and cooling. *‘ ‘
R | = ]

Pilot air operated cylinder driving
mechanism. Metal seal with
poppet valve structure.

s
P Pt o B CoT o> P2 Piot
P LA EXH port Easy maintenance
Two seal materials Pgrts can be e_xchanged_ .
I without removing the existing
NBR/FKM “tod q main piping
. » Series
P port 5> . 1= Aport 6 Operating fluid pressure Port Port size
3/8(10A), 1/2(15A)
3 port
3.5MPa P 3/4(20A). 1(25A)
2 port
Smooth valve operation 7.0MPa (Large flow) 2;2882; ig(sls)A)
Reduced valve switching 3 port )
resistance due to balance :
structure B port
— Application examples
KT AEIWEN R A YI2EV Ex1) 3 port valve: Reducing load to pump 2 port valve (7.0MPa) Ex1) 2 port valve: Nozzle ONJOFF
Piping _ " VNH ~ Piping VNH
Primary side (supply side): Pport ||~ [y < Primary side (supply side): P port
Secondary side (exhaust side): nozzle Secondary side (exhaust side):
A and B port = Aand B port
Supply pilot air higher than 0.25MPa to Tank e um Supply pilot air higher than 0.25MPa to
P1 port pump 2 port P1 port.
For reducing load to pump, coolant liquid is
returned form B port to tank in each time.
Ex2) 3 port valve: Switching nozzle
VNH
fffffffff <
P1 port le (Eﬁoﬁoari[r |:J\>1ﬂ
(Pilot air  ED> { SUP port) 2 Y
SUP port) [* 9 T
=
~ = O o
Switching nozzles on supplying coolant liquid.
aron || Ex3) 2 port valve: Nozzle ONJOEF || Conatius ey (F® 115, @]y, 2ot
L ) orf N - ! 1 i
(Co;;nc:rﬁ uid = e 150 (Coolant liquid X3) 2 port valve: Nozzle SUP port) —> (Cgﬂ:n;!?t;"d
sup po?t) '22? EXH por) VNH 1® o
~ =
)
T
2 port valve application
(Not applicable for 7.0MPa model)
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How to Order

Note) Standard model i
VNH[ 2] 1][1][AH15AH 1| T § ) v Shonae o Ext

l port P2
Port e—m0—r Bracket
1 3 port — None
3* 2 port B With bracket
* 2 port: 7.0MP del onl . . .
por & modetony Electrical entry/Indicator light and surge voltage suppressor
Valve style e—— T Conduit terminal
1 | N.C./3.5MPa TS | Conduit terminal with surge voltage suppressor
3 N.C./7.0MPa TZ* | Conduit terminal with indicator light and surge voltage suppressor
TL* | Conduit terminal with indicator light
Seal material * Except for rated voltage 6, 7, 9
A | NBR seal Rated voltage
_B | FKMseal — Air operated
1 100V AC 50/60Hz
L—e valve size Port size e———| 2 | 200V AC 50/60Hz
3* | 110V AC 50/60Hz
1 10A Rc3
> 1A T Re 12 4| 220V AC 50/60Hz
3 20A Rc %4 5* 24V DC
4 25A Rell 6 12v DC
7% | 240V AC 50/60Hz
9* Other
+ Option
How to Order Pilot Solenoid Valve
Rated voltage e—————— Indicator light and surge voltage suppressor

1 | 100V AC 50/60Hz — | None

2 | 200V AC 50/60Hz S| With surge voltage suppressor
3* 110V AC 50/60Hz Z With indicator light and surge suppressor
4* | 220V AC 50/60Hz L [ with indicator light
5 24V DC
6 12V DC
7 240V AC 50/60Hz
9* Other
#Option
Option
Description Part No.

VNH100O | VNH2OO | VNH3OO | VNH400O
Bracket(withboltandvvasher)[ B | VNH1-16 | VNH2-16 | VNH3-16 | VNH4-16
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Specifications

VNH

3 port valve 2 port valve
Model VNH111 §|VNH211 §|VNH311 §[VNH411 §|VNH113 5|VNH213 §VNH313 5|VNH413 §|VNH133 5[VNH233 4|VNH333 4[VNH433 4
—10A —15A —20A —25A —10A —15A —20A —25A —10A —15A —20A —25A
Operating fluid pressure 0 to 3.5MPa 0to 7.0MPa
Fluid Fluid
Operation External pilot solenoid/Air operated
Operating fluid| _ VNHOO ;A 510 60°C/5 t0 60°C
temperature | yNHOO 5B -5 t0 60°C/-5 to 99°C
Pressure 0.25to 0.7MPa
Pilot air Temperature -5 to 50°C
Lubrication Not required (Use turbin oil class 1, ISO VG32 if lubricated)
Proof pressure 5.5MPa \ 10.5MPa
Ambient temperature -5 to0 50°C *
Max. operating frequency 20 times/min
Mounting orientation Vertical upwards
Port size Rc3s | RcY2 | Rc¥a Rcl | Rc¥ | RcY2 | Rc¥a Rcl |Rc% |RcY2 |Rc 34 Rcl
Orifice size g7.1** 28.7 %% | 210.6** | 2143 | 3.9 | @52%* | g6.2** g7.3** 28 ** 29.5"* | 135" | 158 **
Flow rate Effective area 22mm* | 41mm® | 58mm? | 112mm’ | 7.2mm* | 13mm® | 18mm’ | 25mm’ | 30mm* | 43mm’ | 86mm* |120mm’
Cv factor 12 2.3 3.2 6.2 0.4 0.7 1.0 1.4 1.7 24 4.8 6.6
Pilot port size Rc Y8 Rc ¥4 Rc Y8 Rc ¥4 Rc Y8 Rc ¥
Weight 2kg 3.1kg 5.6kg 8.2kg 2kg 3.1kg 5.6kg 8.2kg 2kg 3.1kg 5.6kg 8.2kg
Face-to-face dimension 60mm | 80mm | 100mm | 115mm | 60mm | 80mm | 100mm | 115mm | 60mm | 80mm | 100mm | 115mm

Q #No freezing allowed

=xEquivalent size

Pilot Operated Solenoid Valve Specifications

Pilot operated solenoid valve

VO301-0000TH-X302

Electrical entry

Conduit terminal

Coil rated voltage AC(50/60/Hz)

100V, 200V, other voltages (Option)

DC

24V, other voltages (Option)

Applicable voltage range

—15% to +10% of the rated voltage

Coil insulation

Class B or equivalent (130°C)

Temperature rise

70°C or less (Application of rated voltage)

VX

g D SO i Inrush 12VA(50Hz), 10.5VA(60Hz)
Holding 7.5VA(50Hz), 6VA(60Hz) V
Power consumption DC 4.8W Q
Manual override Non-locking push style
Symbol [ —
P1 P1
| -
1(P) H 2(A)
1(P
I~ 3(B) Py 1 2(A)
3Port 2Port
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Flow Characteristics

3.5MPa
. <How to Read The Graph>
500 — . M:E:_";'g!;-.‘ Pressure differential of coolant liquid whose
/ flow rate is 50¢/min
g = VNH41145(Cv=6.2): AP =0.03MPa
f,,a-"" WAHINE-#0A | VNH311%0(Cv=3.2): AP =0.12MPa
200 | weiiaga | VNH2114(Cv=2.3): AP =0.25MPa
= I iCv=23 | VNH1114g(Cv=1.2): AP =0.86MPa
"E VR T -108 <How to Calculate Flow>
= / |Cw= 1.2 * Calculation by Cv factor
E Q=14.2-Cv. |22 ¢/min
é « Calculation by effective area
i Q=085 [222%8 ¢Imin
(Symbol)
Q : Flow rate(¢/min)
’ AP : Pressure differential P1-P2(MPa)
35 P1 : Primary pressure(MPa)
P2 : Secondary pressure(MPa)
) S : Effective area(mm?) S=18/Cv
Prassure diffaraniial AP=(P.-Fyl (kPa) Cv : Cv factor
G : Specific gravity Water=1
7.0MPa
s <How to Read The Graph>
I2y=a Pressure differential of coolant liquid whose
i '!'E,,.,;,. = | flow rate is 30¢/min:
2| VNH43345(Cv=6.6): AP =0.01MPa
%}M 74|  VNH33345(Cv=4.6): AP =0.12MPa
____..--" NBEBEIG-OW, VNH233#5(Cv=2.4): AP = 0.08MPa
e “@s 2 VNH13345(Cv=1.7): AP =0.16MPa
o 4l VNH41345(Cv=1.4): AP =0.23MPa
- VRHEN T 204 VNH31345(Cv=1.0): AP =0.45MPa
£ wetrgiss | B[ VNH21345(Cv=0.7): AP =0.9MPa
~ / wu=ar | =] VNH1134(Cv=0.4): AP =0.8MPa
= WhiH 1 35100
2 ;_,/"' ekl
Z <How to Calculate Flow>
3

I:III.'.- gt ape

\

-

Pressure dillemanimEl APz (P-Po (MPal

-
=k

[ 5]
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« Calculation by Cv factor

Q=14.2 . Cv . 2222

« Calculation by effective area

_ 10.2-AP
Q=085 = o

(Symbol)

Q : Flow rate(¢/min)

AP : Pressure differential P1-P2(MPa)
P1 : Primary pressure(MPa)

P2 : Secondary pressure(MPa)

S : Effective area(mm?) S = 18/Cv
Cv : Cv factor

G : Specific gravity Water=1



Construction

VNH

1 5
- pil i P2: Pilot
gﬁpp,;g:t > D EXH port o 5
o a5 <
4
N
©) O 1
5
0 =
I}
H>A Port P Port > oy > APort
-— ! 1
9
2
5 VX
B Port VQ
<3 port valve> <2 port valve>
Operation principles Component Parts
No. Description Material Note
When the pilot operated solenoid valve (2 is not energised, the valve T [Body p Castiron Coated
element A (&) connected to the piston (7 is closed by the return spring -
h | | ® h | | ® i Undercover Cast iron Coated
. Then valve et_ament B connecFed to the valve egment A ) is Cover Aluminium alloy
open. When the pilot operated solenoid valve (2 is energized, the pilot Plate iron

air supplied to the bottom of the piston (7) moves upward to open the
valve element A(® and closes the valve element B (6). Because rod
is connected to valve element A 5 by parallel pin (). Valve element
becomes free to incline and it certainly reaches valve seat.

Valve element A

Stainless Steel

Valve element B

Stainless Steel

Piston

Aluminium alloy

Return spring

Piano wire

Q@ @QE©®|@|®

Valve seat Stainless Steel
i0 |Rod Stainless steel
1) |Parallel pin Stainless Steel
(12 |Pilot solenoid valve Refer to How to Order on p.4.2-30

/\ Precautions

o = Em Em mm Em Em Em Em Em EE BN RN N R EE EE EE EE NN BN N RN EE EE Em Em NN BN BN RN EE Em Em EE BN BN BN EE SE Em Em Em BN BN B Em Em Em Em oy

I Be sure to read before handling. Refer to p.0-33 for Safety Instructions and p.0-37 to 0-40 for common 1

precautions.

1
L o o e e o e e e e e e e R R R e R Em e mm A Em Em A e e e e e e e o e ]

| How to Use 2 Port Valve (VNHI11)

|

| Piping

A\ Caution

(DWhen plug is screwed to B port, use
concave top plug. If using plug whose
top is flat, valve element in the body
may be pushed up and the valve cannot
be closed.

ex) 2ONCaYe 2)VNHLI13 is not available to use as 2

port valve by plugging B port. Use 2

port valve VNHLCI33.

A\ Caution

When high temperature fluids are is used,
use the fittings and tube with heat-resistant.
(Self-align fittings, Teflon® tube or copper

tube, etc.)
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VNH

Dimensions
i Electric any por
/arn-': ]
Piigt EXH pon _ ¥
Silencer ingtalled. | Standard) |
Filot SUF port \ I: Manual override

Men-icking push siyla)
|

§ "
IIIII'- | | e
imip NP~ A Lo ]
I :[EII {;ﬂﬁ%ﬂlﬂ%hupwm b e »
]
J Main port ‘ Q

) = ya \L 2 <
g

= o | 3
i | e YV o
x| r | ' . L_i.. )

-

. i

LR U: Leng hals for mounting E
- E } J 4 posfans ¥ A -
=L+ i P 2
Q |
o o
o o
Fiow indizator of
2 port vake
Dimensions )
Main port

Model Pilotport | A B (3 D E F G H |

2 port 3 port
VNH10OO4-10A | 2RePT) 3/8 | 3Re(PT) 38 | Re(PT) Y8 | 60 | 2355 | 60 46 34 24 | 135 | 50 77
VNH20OO4-15A | 2-Rc V% | 3-Rc Y2 | Rclé 80 | 265 | 77 60 40 36 | 1645| 60 | 955
VNH3OOO4-20A | 2-Rc 34 | 3-Rc 34 | Rcl4 | 100 | 300 | 96 76 50 41 | 200 | 79 | 111
VNH4OOOA-25A | 2-Rcl 3-Rcl Rcl/s | 115 | 3195 113 | 85 60 50 | 219 | 90 | 119

Model J K L M N (0] P Q R S T U \%

VNHIOOO$-10A | — [ 2025 29 25 30 37 75 88 34 | 105 | 62 6 X 8 [M5X08Depth55
VNH20OO3-15A | 20 | 232 | 36 30 40 43 | 100 | 118 | 445 | 16 70 7 X0 |M6X1Depth6

VNH3OOO3-20A | 24 | 267 | 48 35 50 | 505 | 126 | 148 | 60.5 | 19.5 | 92 9 X 2 |M8X21.25Depth 6
VNH4OOOZ-25A | 24 | 2865 | 51 38 56 | 585 | 141 | 163 | 66.5 | 15,5 | 109 | 9X 2 [M8X125Depth
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2 Port Valve for Steam
Steam Valve

Series VND

2 Port Valve for Steam MAX.180°c
With indicator (option)

Possible to mount the operation
confirmation indicator on all valves.

By the adoption of a PTFE seal,

the valve is suited for steam.

Body material: Bronze (BC 6), &
Stainless steel

Cylinder actuation
system by the external
pilot air

Large valve capacity
Cv0.71t0 43

PTFE seal

Many variations

2 types — N.C., N.O.
Screw-in (6A to 50A)
Flange (32F to 50F)

4.2-35
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VND

How to Order

Body option
— Standard (BC6)
S* Stainless steel body

b Option
— None
B* With bracket
L With indicator
BL* | With bracket, indicator

Q =Only valve size 1, 2, 3, 4

Valve size Valve style Port size
Symbol .
Orifice size Y Portsize
Symbol|  (mm) 0 2 4 |Symbol Re(PT)
N.C. N.O. N.C.
— 6A 8
1 a7 — 8A 1/
— 10A 3/
— | 10A 3/
2 215 — 1A A
3 220 — | 20A 3/
4 225 — | 25A 1
— 32A 1 1/4
5 232
_— 32F 11/4 B Flange
— | 40A 115
g 240 — 40F |15 B Flange
— | 50A 2
i 250 — 50F | 2B Flange
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VND

Model
Model Port size Orifice size Flow rate Weight

ode Rc(PT) | Flange® | & (mm) Cv Effe. area (mm?) (kg)
VND10[ID-6A 18 — 0.7 13
VND10CID-8A Va — 7 1 18 0.3
VND10CD-10A % — 1.3 23
VND20CID-10A — 15 3.8 70 06
VND20CID-15A 1% — 5 90 )
VND30CD-20A Y4 — 20 8 140 0.9
VND40CID-25A 1 — 25 12 220 1.4
VND50CID-32A 1Y — 2.3
VND500D-32F — 32 32 18 320 5.5
VND60LID-40A 115 — 3.6
VND60CID-40F — 40 40 28 500 7.2
VND700D-50A 2 — 5.7
VND70CID-50F — 50 50 43 770 10.8

Q Note 1) The companion flange is JIS B 2210 10K (Standard) or its equivalent.

Valve Specifications

Fluid Steam
Fluid temperature -5 t0180°C*
Ambient temperature —5 to 60°C*
Proof pressure 1.5MPa
Operating pressure range 0 to 0.97MPa
Pressur N.C. 0.3 to 0.7MPa
E>_<tern_al N.O. 0.1 to 0.5MPa Reffer to table (D for application
pilot air Lubrication Not required (Use turbine oil No. 1(1ISO VG32), if lubricated.)
Temparature —5 to 60°C*
Q = No freezing
VX
Symbol Table (D Operating pressure - Pilot pressure
Valve N.C. N.O. (N.O.) vV
Valve size Normally closed | Normally open S [ R e ol PR S T Q
L pilod, et s wd T 1hn ERnges —
P P il A with FESpeOE I BRCH AppECAle —
paiauTe | | !
— 05
VND1 = =
At HB A B =
= g4
= |
5
§ 03— . LE T
P1 P2 -E' "-:-: -
2 o 025
3 — o
VND £ #F
¢ AH HB | A B a1
01 02 03 04 05 08 0.F OB Q9 §

Appiicasile prassure (MPa)
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VND

| Flow Characteristics

Saturated Steam

W] e

_'_ig [ How to Read The Graph

In the sonic flow region: For a flow of 500 Kg/h
VND30LID (Orifice @20) P!= 0.55MPa

oE

ar

VND40LID (Orifice 825)

| How to Calculate Flow

(@ Equation in the domain of subsonic flow

® Calculation by Cv factor

Q=198-Cv:/ AP(P2+1.033) »-+++eveeet ka/h

® Calculation by effective area

“akvw domnsnaam pressun (.| [MPaj
o
L

4.2-38

Flow raie O kg

o Q:ll.s./m ................ kg/h
oz (@ Equation in the domain of sonic flow
a1 T = E ® Calculation by Cv factor
Ao R e ) Q=98.9-CV-(P1+1.033)r+++seeveseeerseens kg/h
n I | } 1 ® Calculation by effective area
VNG D —BA [ N | a7, 5= 1%mme Q=5.51-S:(P1+1.033) wvrrerrerree kg/h
T AL T Briaig i _ BT, 5= 1Bmm*
VNDNDCD - a0, BT i ks MO0 7, 5 FEAmmT
VMDD B — 4, i L = i 100 6. S=Tomm” |
VHDZO D - 154 oo ik - .. SN HH T —
VhEKI| o A ;i s R w0, S=140mm* |
owosomp| 0T B0 W00 g 0T aas s-mmt]
WMDSOC0 . . Lk 33, 5=0mm’ |
wwpborp |, ™ o 500 aam, S=bioma’]
P el 00 , vood ] 00 apn, S=770mm?|
i 000 A An |
|



VND

| Flow Characteristics

Water/VND 2 to 7 should be N.O. to suppress water hammer.

000

20D

00

ﬁ

Floaw rate Oild min

T

oo

Cons

| How to Read The Graph |

In case of a water flow of 100 ¢min.
VND40LID (Orifice 825)

""" AP = 0.035MPa
VND30LID (Orifice 820)

""" AP = 0.08MPa

VND20[ID (Orifice g15)

| How to Calculate Flow/Water |

<Water and other liquids>
* Calculation by Cv factor

Q=14.2.Cv-\[ 22255 oo gmin

« Calculation by effective area

_ 10.2AP
Q=0.8S-\/ 5

------- ¢/min

Note) Calculation error of fluid with viscosity of 50
cst or less will be very small.

Symbol

Q : Flow rate (Air and other liquids ¢/min)
: Pressure differential(P1—P2)

: Upstream pressure (MPa)

: Downstream pressure(MPa)

truction

Qo 005

(e e ] g

Pragapim diffensslipgl o P0P, —B.) [RPs)

S : Effective area(mm2) S = 18Cv
: Cv factor (/)
G : Specific gravity (/) Air/Water =1

P2 port

[~ H port

Component Parts

No. Description Material Note
Body Bronze* Clear coated
Cover assembly Aluminum alloy Platinum silver painted
Plate assembly Brass® PTFE, EPR, FPM

Valve element

Valve material (PTFE)

Brass®

Piston assembly

Aluminum alloy

Return spring

Piano wire

Second plate ass'y

Aluminum alloy

D@@@@@@@

* Body option S is made of stainless steel.

| Operation Principles |

VND 00300 (N.C.):

When fluid is exhausted from the P1 port, the valve @
connected with the piston (8) is closed by the return spring (6)
* When valve opens

When pressurized air enters through the P1 port, the valve
piston moves upward by the pilot air that enters below the
piston and the valve element opens.

* When valve closes:

When fluid is exhausted from the P1 port, the pilot air below
the piston is exhausted and the valve element is closed by
the return spring.

VNDLIJO2LI(N.O.)

In contrast with the N.C., when air is exhausted from the P2
port, the return spring opens the valve element. Pressurized
air that enters through the P2 port closes the valve element.

4.2-39
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VND

RPN 6A, 8A, 10A

c
g
o
2
1 Pilot port oS . .
)2 |
> Ro(PT)1/8 Nz ndicator (option)
" ] +
!
%({
>
P‘1
i 0 0
b <« ~
. ©
a1 A Bt
_Mainpot__~ T 5
2-Rc(PT) { Py
© 24 (21)
. ~ 45
Bracket (Option) 5045
04 2-M4 X 0.7 depth 7
JA N
g e ®
3 |
Main port -
Model Rc(PT) , ,rjJ
VND10OD-6A 8 -
VND10CID-8A Ya 18
VND100D-10A Y8
APl 10A, 15A, 20A, 25A
= M
g
Q 3 N
=
_ g
Pilot port z Indicator (Option)
2-Rc(PT) %% o /
et /AN +4F g 8
e i
ol : 4-0P, ‘
| |
e | o el
ﬁ l Bracket (Option)
N—, — t
= ad 15 4Bt
‘D NM/ —
T ~| Main port
c - T
2-Rc(PT)

Model MFf(':r(’ppTo)" AlB|lc|D|E|F|Ge|M|N|P|Q|R|s]|T]|uU
VND200ID-10A Vs
NDSOCD1oA 7 63 | 42 | 28 | 14 | 735|815 | 4 | 52 | 26 | 45 | 243 | 23 | 25 | 34 | 56
VND30CID-20A % 80 | 50 | 35 |175]| 8 | 93 | 5 | 62 | 31 | 55 | 283 | 23 | 30 | 43 | 615
VND40CID-25A 1 90 | 60 | 40 | 20 | 101 | 109 | 6 | 72 | 36 | 65 | 333 | 23 | 35 | 49 | 74
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VND

HNETLN 32A, 40A, 50A

Indicator (Option)

H(At valve open)

o Pilot port . /

T 2-Rc(PT) T

vl
Jire
R
N
|

C Main port DR
0B 2-Rc(PT) A
Main port Pilot port
Model Ro(PT) Rc(PT) A B C D E F G H J
VND50CID-32A 1Yy %) 105 77 53 26.5 121.5 20 130.5 8 55
VND60CID-40A 1% Ya 120 96 60 30 138 24 148 10 63
VND700ID-50A 2 Ya 140 113 74 37 161 24 171 12 74
SRR Flange/32F, 40F, 50F VX
5
g VNO
Indicator (Option) %
= \Y
E Pilot port \ = i
| — | -
-4-5| /2-Rc(PT) .
| | : — L . :
any
' [ W\ ‘
P1| P2 g 0
: o 9,
e <
a I C T
o ]
W ‘ | m
| @ | ||

4 X 2-18Mounting holeg

A
Applicable Pilot port
Model flange Rc(PT) A B © D E F G H J
VND500ID-32F 32 Y8 130 211.5 135 135 20 100 36 12 8
VND60LID-40F 40 Ya 150 227 140 147 24 105 42 12 10
VND70C1D-50F 50 Ya 180 251 155 163.5 24 120 54 14 12
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VND

/A\Precautions

el |

1 Be sure to read before handling. Refer to p.0-33 for Safety
I Instructions p.0-37 to 0-40 for common precautions.

e o o o o o o e o e e e e e mm mm e Em Em e Em Em em e Em em o el

| External Pilot

| | Adiabatic Space

A\ Caution A\ Caution
Piping of pilot port (P1, P2) There is a space between body and cover
P1 and p2 piping should be as follows (*: approximate 1mm) for adiabatic effect.
according to the model. i

Port VNDLCIOLCID VNDLCIO2D

P1 External pilot Exhaust

P2 Exhaust External pilot

It is recomended to mount a silencer in the
bleed port to prevent entry of dust into the

valve.

| Piping

A\ Caution
To use the piping with a high temperature
fluid, use heat resistant fittings and tubes.
(Self-align fittings, Teflon® tube or copper
pipe, etc.) Teflon is a registered trademark of

DuPont.
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