For General Purpose
2/3 Port Valve

Process Valve/Series VN

B The cylinder operation by external pilot air
BCan be operated with pressure differential zero.
BWide variations

Series VNA

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

series VNB

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.

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, 1MPa

7

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)

4.2-1
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Series VN

Process Valve

Series Process valve Process valve Coolant valve fo?%ci)gljinpt)r\;ﬂ:ﬁre Steam valve
Series VNA Series VNB Series VNC Seri Series VND
eries VNH
Valve Style N.C. | NO.| C.O. | NC. | NO. | C.0. | N.C. | N.O. N.C. N.C. | N.O.
o | Water — — — o o o — — — — —
2| Air ° ) ) ° ) ) — — — — —
2| il ° ° ° ° ° ° ° ° ° — —
§| Low vacuum (1 Torr) — — — L L] (] — — — — —
‘a| Coolant — — — — — — o o o — —
2| Steam — — — — — — — — — [ o
2 ° ° ° ° ° ° ° ° — ° °
i ) ° ° ° ° ° ° ° — ° °
s ° ° ° ° ° ° ° ° ° ° °
Re s ° ° ° ° ° ° ° ° ° ° °
G 34 ° ° ° ° ° ° ° ° ° ° °
3 '\’I‘IPPTTF 1 ° ° ° ° ° ° ° ° ° ° °
) 11/ ° ° ° ° ° ° ° ° — ° °
5 11 ° ° ° ° ° ° ° ° — ° °
o 2 ° ° ° ° ° ° ° ° — ° °
P4.2:2710P 4232
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2 Port Valve for Comressed Air and Air-hydro Circuit Control
Process Valve

Series VNA

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 stop valve
Emergency stop, intermediate stop,
inching

VNA

=

Air-hydro

Actuator skip valve
Terminal deceleration, intermediate

deceleration, accelerative start
VNA

g

XL [p

Air motor driving valve

gl Eﬂ-
ﬁ gJ |3

Actuator exhaust valve

High speed operation, high-
speed exhaust

A VNA

I

VNA

Air blow valve

—

VNA

Branch

x|

VNA

Line stop valve

,VN%_ -
=l
L=

Residual line pressure
exhaust valve

Main

Operation capacity when used in air-hydro units

300

VNA211A-16A

| VNA31A-20A
cevilo l
\

VNA4114-25A

. }

1 I

T |

Il

+ |
I

It

VNATHA-10A ||
ccvspz

\

\

\
A

)
8

<
£
13
o
3 \
\
% o
i \
$100 Sy
° \ 1Y
c \
= R
WANNERN
(@] N \\
3 \\
3
\ \\
1 | Il 1 1 I 1 { Do
% 25 50 80100 200

Basic circuit
— _p{‘IVNA

Bore size (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.

Condition

Supply Pressure 0.49MPa

Hydraulic fluid 1SO VG32

Load No load

Piping length im
VNATIA {g050 )
CCVs0o2

Piping dia. VNAT11A

ping ccysos [11213mm)

VNA311A |3/4B(19 mm)
VNA411A [1B(25 mm)

example

Piping length

Air-hydro circuit: Application

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

O
:

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
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VNA

How to Order

Seal material Thread
 n~ Bracket
A NBR seal — | Rc .
B FKM seal F G — Without bracket
Cc EPR seal N | NPT B With bracket
Refer to Table (D for application. T | NPTFE Only valve size 1, 2, 3, 4.

AHF|[15A
|

— ] —h

AHF[15AHA D H Fa

Manual override
Non-locking push style
Valve size Valve style lPort size ::Izc:lf_glee: ;:éﬂgld;za’:;: e"sgs:tr
Orifice Symbol Port
) D
Symbol size 1 2 3Note) |Symbol| size B:: connec:or ith indicat
(mm) N.C. N.O. C.O. RC(PT) DL - connector witn Indicator
6A | 15 light and surge suppressor
1 010 8A 1/4
10A | 343
2 215 :gz ?;8 Rated voltage
2
1 100V AC 50/60Hz
3
2 Zgg 222 1/4 2 200V AC 50/60Hz
5 232 32A | 11/, 3 110V AC 50/60Hz
: 4 220V AC 50/60Hz
6 240 40A | 11/
7 250 50A 2 5 24V DC
- 6 12V DC
Q Note) Only air operated type. 7 240V AC 50/60Hz
9 Less than 250 VAC and 50 VDC
Contact SMC for other voltages (9)

Protective class
class | (Mark:@) ......... DIN terminal type

Table () Applicable fluids

Model | VNACOOA VNACOOB VNAOOOC
(Valve material: NBR seal) | (Valve material: FPM seal) | (Valve material: EPR seal)

Air(standard dry)
CO2

Argon, Helium,
R [\ﬁ7 \pa Max) Turbine oil CO2
fluids itrogen gas(N2) e oll, (0.7 MPa max)
Freon 11,113, 114, Hydraulic fluid . .
Turbine oil(40 to 100 cst), (99C)

Hydraulic fluid

ACaution Contact SMC on other fluids, operating conditions, etc.

4.2-4
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External pilot
solenoid valve

Symbol
Valve N.C. N.O. C.0.
Normally | Normally Double
Style closed open acting
VNALJO1 | VNACJO2 | VNALI03
P1 P2 P1
Air operated m
A B | A B A B
P2
VNALO11 | VNA12

External
pilot
solenoid

]
Vi P1
A B

P1
A B

VNA

Model
Port Size | Orifice size o ra.te Weight (kg)
Model Rc(PT) | o (mm) | Ngmin E”ef:f;;’"ea Air operated | Solenoid

VNA1ODOO-6A Y8 687.05 13
VNA1OOO-8A Va4 10 1275.95] 23 0.1 0.2
VNA1OOO-10A Y8 1963.00 35
VNA200O-10A EZ) 15 372970 70 03 04
VNA200C-15A Yo 4907.50 90 ) )
VNA3OOO-20A ¥ 20 7852.00 140 0.5 0.6
VNA4OOO-25A 1 25 11778.00 220 0.8 0.9
VNAS5OCO-32A 14 32 17667.00 320 1.3 1.4
VNAGLICI[-40A 11/ 40 27482.00 500 21 2.2
VNA70OOO-50A 2 50 42204.00 770 3.1 3.2

Valve Specifications

Fluid Refer to table (1 on page 4.2-4.

. VNAOODOA —5 to 60°C (1)
Fluid — M
temperature VNAOOOB/OOOC N to- 99°C
(Only air operated)

Ambient temperature -5 to 50°C (Air operated: 60°C) (1)

Proof pressure 1.5MPa

Operating pressure range 0 to1MPa

Pressure range 0.2 to 0.7MPa
External pilot air Lubrication Not required (Use turbine oil No.1 (ISO VG32) if lubricated) (2)
Temperature —5°C to 50°C(Air operated: 60°C)

Note 2) Lubrication is not allowed in case of seal material EPR.

Q Note 1) No freezing

Pilot Solenoid Valve Specifications

Port size 6A to 25A 32A to 50A

Pilot solenoid valve SF4-000-23 V0301-00 OO0

Electrical entry DIN connector DIN connector

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(60Hz) |12VA(50Hz), —10.5VA(60Hz)
Apparent power Holding | 3.4VA(50Hz), 2.3VA(60Hz) | 7.5VA(50Hz), 6VA(60Hz)
Power consumption DC 1.8W 4.8W
Non-locking push style
Manual override Others %(gption) y Non-locking push style

O
:
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VNA

| Flow Characteristics

Air
1 | How to Read The Graph \
\\ 4 i
\\ alve upstreant pressyre (Pr) MPa In the sonic flow region: For a flow of 6000 (¢/min)
— — VNA4mmm(Orifice25)....P1 = 0.14MPa
T os e e - VNA4mmm(Orificee20)....P1 = 0.28MPa
> T T~ Pit+0.1013) ={(1t0 1].89) VNA4mmm(Orificeg15)....P1 = 0.5MPa
= — E\ 0\ \ (P4-+0.101
[ T ot
o 06 —— 1 \E\OQ\ NN\ st | oagt®
= — ~ o> \ N How to Calculate Flow
7] A \U
T \}@\\\\ ) e Air and oth
a —— . ] <Air and other gases>
— N ot
% 0.4 : }5\\\ \ N suc\o"‘° (DEquation in the domain of subsonic flow
= \\\\ \\ \ )) + Calculation by Cv factor
< —_ &4 N )), Pl+o1da) [AP(P2+0.1013) [ 273
% 0.2 0-“\) = 189 ! Q=4080-Cv- G "\ 273+6
% e P+dio3) | e ¢ Imin (ANR)
s G2\ . .
(ﬁ)/){ /], + Calculation by effective area
1 N
T y y AP(P2+0.1013) [ 273
VNATCICIC-6A I L] - L_o1 2 a-eees G veme
500 1000 0pP10 S=t3mm= | ¢ min (ANR)
VNAICICIO-8A 500 1600 1500 5660 5800 10 S=23mm? (2Equation in the domain of sonic flow
R L1 i L | | _ . i
VNA1OOO-10A 1000 | 56560 : 3030 4000010 S=35mm? Calculation by Cv factor 1 _
- [ L i L | _ — .Cv- 1.
VNA20ICIC-10A 3000 7000 | 5000 5000018 S=70mm? Q=2040-Cv-(P1+0.1013) 7= -\ 57575
K | ] [ | ! | —onmm2 | i
VNA2OC-15A 5000 i 40.00 5000 8000 L L 915 S=90mm?2 ¢ /min (ANR)
- | | —
VNA3[I[JJ-20A 5000 6000 10000 15600 020 S=140mm? Caleulation by effecti
R || | | | _ + Calculation by effective area
VNA4LILI-25A 50006000 10000 15000 20000 025 S=220mm? T
VNA5J-32A 10600 50800 30600 032 S=320mm? O=113~S~(P1+0-1013)ﬁ-sze
VNABLICIC-40A i ! woiss . 040 S=500mmz| e ¢ /min (ANR)
VNA7OI0I0-50A 0005 10500 50500 80000050 S=770mm?
Flow rate Q (¢/min(ANR))

Turbine oil (ISO VG32)

5000

2000

1000

500

N

o015

“L

Flow rate Q (¢/min)

|
\ \
\

)

ARMRARRNY
NMUVAVARARAY

AN

A MPWANV N

<—VNA7000 050

Né¢/min= 42204.50

<—VNA6000 240

Né¢/min= 27482

<—VNA5000 032

N¢/min= 17667

<—VNA40O0OO 925

N¢/min= 11778

<—VNA3OOO 020

Né/min= 7852

<—VNA20OOO-15A

VNA2[OOO-10A
215 N¢min= 4907.50
<—VNA100O-10A

210 N¢/min= 3729.70
<—VNA10O0O0O-8A
210 N¢min= 1275.95

<—VNA10OOO-6A
210 N¢/min= 687.05

0.05

0.1

0.2

0.5

—_

Pressure Differential AP (P1—P2) (MPa)
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’ How to Read The Graph \

In case of a flow of oil 100 ¢min:
VNA4[COC(Orificee24)....AP = 0.035MPa
VNA4[JO(Orifice@20)....AP = 0.08MPa
VNA4OO(Orificee15)....AP = 0.2MPa

’ How to Calculate Flow
* Calculation by Cv factor

Q=14.2.Cv.| 122
* Calculation by effective area

10.2AP
Q=0884—¢g

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

Symbol

Q : Flow rate (Air and other gases ¢min (ANR))
(Water and other liquids ¢min)

AP: Pressure differential (P1-P2)

P1 : Upstream pressure (MPa)

P2 : Downstream pressure (MPa)

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

S : Effective area (mm2) S = 17667. N¢/min

Cv : Cv factor (/)

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



VNA

IS 6A, 8A, 10A

2-045

50

2-M4 X 0.7 depth 7

18
Applicable cabtire cable
| /0.D.o6t008(D.T)
2T ——\
Pilot port
k 2-Rc(PT)'s
a
i Manual
s ot
2 == )
= ~
: &
= =
5| g P1
8 g 9
° 3
< = i
™ T
I N T N an)
N
24 © e
~ (‘E)SIN tor: D) = 24 Main port
72.5 connector: ~
el Main Port 27 2-Rc(PT)
Rc(PT)
VNA1OOO-6A 8 Q
VNA10OO-8A Va
= DZ: 9mm longer
VNA1OOO-10A ¥ g

O
:
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VNA

ST 10A, 15A, 20A, 25A

Applicable cabtire cable

| Q
I
R Pilot port
a 2-Rc(PT) %
I TN ra
: T e
sl | 7| |
2 8l U7
prd =
o £ 1 ! i |
hr ‘é’_ 6% «J @ wl 2 J
§ L . |_ P - \
+A- 15 B L
e} =) U
T ' Main port
A «C | [2-Re(PT)
oB
I(DIN connector: D)”
Q * DZ: 9mm longer
Main Port
Model R(PT) A B C D E F | L M N P Q R S T U
- 3
VNA2LICCH0A s | 63 | 42 | 28 | 14 |725|805|825|1425| 52 | 26 | 4.5 |243| 23 | 25 | 34 | 55
VNA2000-15A )
VNA3CIOIO-20A 2 80 | 50 | 35 |175] 84 | 92 | 915|154 | 62 | 31 | 5,5 [283| 2.3 | 30 | 43 |60.5
VNA4[-25A 1 90 | 60 | 40 | 20 | 100|108 | 975|170 | 72 | 36 | 6.5 333 23| 35 | 49 | 73
I 32A, 40A, 50A
. = Applicable cabtire cable e
_%—Egﬂaetoas (D, DL) r
— [
= 1 o
— G(PF)4(C, T) T
Manual override(Non-locking) .
Pilot port
2-Rc(PT)
— ! A
e ‘ M
:C:’ i T ]
. Z 41 P1 | P2
| = >
z| 3 L
8| © o 5
[)
- 8" w
2| ) 1
g M AR
1 | ’ ] l K%U |
a
e
v [ N \
. M
= C = Main port
A 2-Rc(PT)
0B
Main Port | Pilot port
Model RePT) | Ro(eT) | A B o} D E F G J M
VNA5OOO-32A 114 1% 105 77 53 265 | 1205 | 20 | 1295 | 2195 | 55
VNA6LI11-40A 114 a4 120 96 60 30 137 24 147 237 63
VNA70O00-50A 2 Ya 140 113 74 37 160 24 170 260 74
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Construction

VNA

N.O.
P1port —]
—P2 port @

3

5 —_—

7 B port

Aport L |

o

Component Parts

N2 Designacion Material Nota
(1 | Cuerpo Aleacion de aluminio Pintado en platino
(2 | Cubierta Aleacién de aluminio Pintado de platino
(3| Conjunto placa Aleacién de aluminio| Material de la valvula:(NBR, FPM, EPR)
(@M| Elemento valvula |Aleacion de aluminio | Material de la valvula(NBR, FPM, EPR)
(5 | Piston completo  |Aleacion de aluminio —

®

Muelle

Acero inoxidable

@

Muelle de recorrido

Alambre de acero

Electrovalvula de pilotaje

@

Replacement Parts

Nota 1) Piezas 3, @ son para la seleccién de la
composicion de la vélvula.

| Operation Principles

VNACI010, 110 (N.C.)

When the pilot solenoid valve (®) 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 ().

@®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
the piston is exhausted, and the return spring closes the valve element.
VNAJ02[, (11207 (N.O.)

In contrast with 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.

VNACI03[ (C.0.)

The valve element of 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 VNATODOA |VNA2OOO VNA3OOOD | VNA4AOOOD | VNASOOD | VNA6DOD | VNA7OODC
-6A, 8A, 10A |-10A, 15A -20A -25A -32A -40A -50A
NBR| VN1-A3AA | VN2-A3AA | VN3-A3AA | VN4-A3AA | VNB5-ABAA | VNB-A3AA | VN7-A3AA
©) z'sast:mbly \ﬁ;’eerial FKM| VN1-ABAB | VN2-ABAB | VN3-A3AB | VN4-A3AB | VN5-A3AB | VNG-A3AB | VN7-A3AB
EPR| VN1-A3AC | VN2-A3AC | VN3-A3AC | VN4-A3AC | VN5-A3AC | VNG-A3AC | VN7-A3AC
Valve disc NBR| VN1-4AA VN2-4AA VN3-4AA VN4-A4AA | VN5-A4AA | VNB-A4AA | VN7-A4AA
@ | (Valve disc a'ssy for| "2V® [ FKM| _VN1-4AB VN2-4AB VN3-4AB VN4-A4AB | VN5-A4AB | VNB-A4AB | VN7-A4AB
25A-50A) material "EpR T \NT-2AC VN2-4AC VN3-4AC VN4-A4AC | VN5-A4AC | VNG-A4AC | VN7-A4AC
Pilot solenoid valve SF4-000-23 (Refer to p.4.2-10 for details) VO301-000000 (Refer to p.4.2-10 for details)

O
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VNA

] How to Order Pilot Solenoid Valve

Valve size 1, 2, 3, 4

Valve size 5, 6, 7

SF4—{1

Coil rated voltage J

1 — 100V AC 50/60Hz

DZ|| ~23-Q

l Manual override/classification
— — Non-locking push style

Coil rated voltage e——

1

VO301-00

—Q

— 100V AC 50/60Hz

ISurge voltage suppressor
— — None
S — Surge voltage suppressor

2 — 200V AC 50/60Hz 2 — 200V AC 50/60Hz (Except for DL)
3 — 110V AC 50/60Hz . . . 3" — 110V AC 50/60Hz .
4 — 220V AC 50/60Hz Electrical entry/Indicator light 4° — 290V AG 50/60Hz2 Electrical entry
5 — 24V DC and surge voltage suppressor. 5 — 24V DC D DIN connector
6 — 12V DC D DIN connector 6° — 12V DC DL*— DIN connector with indicator light
7 — 240V AC 50/60Hz DZ DIN connector with indicator 7° — 240V AC 50/60Hz = Option
9 — Lessthan 250 VAC and 50 VDC light and surge voltage suppressor g — Other ess than 250VAC and 50 VDC
+ Opti Note 1) When the electrical entry is
order = Option . X
Contact SMC for other voltages (9) D, the pilot solenoid
valve parts are as follows:
A Protective class VO301-0001D(J-X302
class | (Mark: D)......... DIN terminal type Indicator light and
surge voltage
suppressor
Coil rated voltage
’ External Pilot ‘ ’ Use with Air-hydro Unit ‘ Combination of Series VNA and flow control
valve (Series AS
A\ Caution /A Warning VNA AS F;iping D)
Pilot port piping . 10A | 111 420-03 Y8 B(29.5)
Please arrange P1 and Pz piping as follows 1.Piping o ) 15A | 211 420-04 V2 B(212.7)
according to the model. When operation is suspended, surge pressure will 20A 311 500-06 3y B(219.1)
be generated between the cylinder and VNAO11A. 25A 411 600-10 1B(925.4)
Port | VNACIO10I | VNAD020I | VNACI030) | VNACIZO To directly thread in the cylinder, use durable 32A 511 800-12 114 B(031.8)
External | Bleed External | Pilot fittings (SUS square nipples etc,) instead of ductile 40A 611 900-14 1% B(238.1
P1| : ) " T 2 B(238.1)
pilot port pilot exhaust go;sf(l)tgfgs (JIS B 2301) or steel pipe fittings (JIS 50A 711 90020 2B(950.8)
p2 | Bleed |Extemal | Extenal | Pilot When VNACI11A is to be installed away from the
port pilot pilot exhaust

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

cylinder, use a high-pressure rubber hose (JIS B
6349) instead of steel pipe as much as possible.

Valves of Series VNA have no air bleeding port.
Bleed air from the middle piping. Bleeding by a

and dust entry prevention. A Caution
1.Air bleeding
| Piping |
A Caution vaccum pump is more effective.

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

2.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)

4.2-10
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2 Port Valve for Flow Control
Process Valve

Series VNB

Extensive applicable fluids The cylinder operated by

Proper selection wilh body and sealing materials - N
permits application with a wide variety of fluids extel‘nal pllot ailr

such as air, water, oil, gas and vaccum.

Many variations
The N.C, N.O, and C.O. types are available.

Air operated External pilot solenoid
Selection procedures Table (1) Applicable fluid check list
[ Body material Copper alloy: Standard] Aluminium: L Stainless steel: S|
- [ Seal material NBR | FKM | EPR || NBR | FKM | EPR || NBR | FKM | E y
ﬂ FIU|d gﬂ“w : :B :C : :B :C L :B :C
[Air (Standard, Dry)
@®Refer to Table (1) to check that the [Low vacuum (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 1MPa) |
that best suit the fluid to be used. [Nitrogen gas (N2)
[Argon
[Helium |
[Water (Standard, up to 60°C) +
Flow [Water (up to 99°C only air operated)
characteristics [Turbine oi
(Air and water) [Spindie ol | E
@To find the flow rate of air or water, refer to [Fuel oil class 3 |
the table of flow rate charactertics on page 4.2-14. [Silicone oil |
Use the flow rate calculation equation to find [Naphtha }
e st anve: Ao o e ot | [Eiylne gyeol (s 80C) * -
to the valve size. Therefore, select the proper [Boiler water | f A
valve size from applicable valves.
@Refer to Table 2) to select the port size. A Caution

When fluid permits application of multiple body and sealing material, select the best ones according to
the ambient environment (FKM or EPR seal material for high temperature) and other conditions (corrosion
resistance and viscosity). Contact SMC on other fluids, operating conditions, etc..

v

@ Construction Table (2) Valve size, port size combinations

\ Port size \

@Select the air operated or external pilot Valve
solenoid styles. Valves come in N.C. (normally size 6A \% \% \iﬁy @ﬂ @ﬂ \% 40A 50A

closed), N.O. (normally open), C.O. (double

acting), and N.C.1MPa (normally clqsed) Iz
the operaing conditons. 0 s | .
a1} ®
v 5 | @
—— *
Supply voltage C 7 1 | ®
and electrical
entry

(External pilot solenoid) | Taple (3) Combination of electrical entry and light/surge
@Select AC or DC power supply, and select

the proper method of electrical entry VOItage suppressor

according to Table ®. Valve [Electrical entry] [Indicator light and surge suppressor]

Manual override
size # T

SVC

4.2-11
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VNB

How to Order

Body material option Pilot system option
— Standard = Standard
S Stainless steel body v Vacuum pilot type
L Aluminum body Note) Symbol V is for vacuum pilot
valve specification, for both .
main prpessure and pilot Bracket (valve size: 1/2/3/4.)
pressure, valve size 2to 7. — None
Seal material —— B Note) With bracket
Note) Only valve sizes 1, 2, 3 and 4.
A NBR seals
B FKM seals Thread type Shipped after assembled at our factory.
c EPR seals — Re Bracket part no.
Refer to Table (1) for availabilit F & Valve size 1: VN1-A16 (with thread)
Y- N NPT Valve sizes 2 to 4: VN[I-16
T NPTF Lz o4

I\ TEETCE EVNB| 2|01 (A —|F||15A |-
| | ! |
et EVNB|(2 (1|1 (|A —|F|{15A|—|1

D
' |

Valve size lValve type lPort size
Symbol .
Orifice [ 2 [a%en] 4 | | por Rated voltage ~—— Manual override
Symbol | dia. ymool | 1| 100 VAC 50/60 Hz —: Non-locking push type
(mm) | ';ﬁé No | e0. N size 2| 200 VA 50/60 Hz ' gpushyp
= 2 2 N3 | 110 VAC 50/60 Hz ing Note)
— o [ [ 6A A A: Non-locking
1 | o7 — ° ° ® | 8A | . Noefl4 | 220 VAC 50/60 Hz push type A
[ ] [ ] @® |10A | 3% 5 24VDC (projecting)
211 - — — ® . Vg 12VDC Valve
215 | @ M) M) ——|10A| % 7 | 240 VAC 50/60 Hz B: Slotted locking type B 15;294
2 211 — — — M) Note 1) Semi-standard (tool required) Note)
215 M) ° M) — 15A V2 Note 2) Contact SMC for other
R 214 — — — ® — . voltages GT
20| @ | ® | @ | — 4 L
016 | — — — [ ]
4 25A | 1
25 —
222 : : : ° —: Non-locking
1 ush type
s 232 [ ) Y M) —132A | 1 /a4 p yp \/S?|Z\;e
028 | — — — [ )
1
8 0l @ ° ° ——| 40A | 112 5t07
933 | — — — [ )
7 50A 2
050 | @ [ ) [ — Note) Semi-standard

Note 1) Air operated only

Note 2) The valve type symbols for vacuum pilot type
are 1(N.C) and 2 (N.O) only. Electrical entry/With light/surge voltage suppressor

D DIN terminal Valve size

DZ DIN terminal with light/surge voltage suppressor 1to7

Graph (4) VNBDD%D Pilot Pressure
(N.O. and C.O. types)

0.7 The pilot pressure should be within the

0.6 range of ® against the operating pressure.
~ 05
€ 04 — |
= .
s ] -
2 09— B
3 02
s |
B 0.1
& o

01 02 03 04 05 06 07 08 09
Operating pressure (MPa)
4.2-12
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VNB

Valve N.C. N.O. C.0.
Normally Normally Double
Style closed open ading
VNB[I0; | VNBI02 | VNB[103
P1 P2 P1
Air
operated
A B A B | A B
P2
VNBO1; | VNB12
P1 P1
External
pilot
solenoid
A B A B

Option Specifications

Vacuum pilot valve VNBLILILILIV

(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.

Valve Specifications

Fluid

Vacuum

Pressure range

1to 760 Torr

Pilot pressure range

1to0 400 Torr

Valve N.C. N.O.
Style Normally closed | Normally open
VNBO010V VNB0201V
P2 P1
Air
operated
A B A B
VNBO110OV VNBO120V
External P P1
pilot
solenoid
A B A B

Model
Orifice Floy rate Weight (kg)
Model Port size size . [Effective area Air External pilot
o (mm) | Némin | o) operated solenoid
VNB10OO-6A V8 687.05 13
VNB1OOO-8A a4 7 981.50 18 0.3 0.4
VNB1OOO-10A 1275.95) 23
VNB20141-10A £z 11 |2453.75| 45
VNB2OOO-10A 15 3729.70 70 06 07
VNB214-15A 1 11 2944.50 55
VNB2OO[-15A 15 4907.50 90
VNB3[14[-20A 3, 14 4907.50 90 09 10
VNB3OO-20A 20 7852.00 140
VNB4[14[1-25A 1 16 6870.50 130 14 15
VNB4O[[-25A 25 11778.0) 220
VNB5[141-32A 22 10796.50] 210
VNB5OO[0-32A 14 32 17667.0| 320 25 26
VNB6[14 [-40A 115 28 18648.50] 330 41 40
VNB6LI[1[1-40A 40 27482.00 500
VNB7C4-50A 2 33 28463.50 520 6.3 6.4
VNB700-50A 50 42204.50 770
Valve Specifications
Fluids Water, Qil, Air, Vaccum, etc.
Fluid VNBOOOA —g :g ggg :1;
s -
temperature VNBOOD ¢ (Water, oil etc. Only air operated)
Ambient temperature -5 to 50°C(Air operated type: 60°C) (1)
Proof pressure 1.5MPa
Applicable VNBOO1O Low vacuum to 0.5MPa
press. range VNBOO3O Low vacuum to 1MPa
Pross. VNBOO:O) 0.25 to 0.7MPa
External VNBOO30 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)
Temperature -5 to 50°C (Air operated: 60°C) (1)

Q Note 1) No freezing Note 2) Lubrication is not allowed in case of seal material EPR.

Pilot Solenoid Specifications

Port size 6A to 25A 32A to 50A
Pilot solenoid valve SF4-000-23-Q VO307-C1-Q
Electrical entry DIN connector DIN connector
Coil rated AC (50/60Hz) 100V, 200V, Others (Option)
voltage DC 24V, Others (Option)
Allowable voltage —15% to +10%of rated voltage
Coil insulation Class B or equivalent (130°C)

) <35°C (Application of <50°C (Application of
Temperature rise rated voltage) rated voltage)
Apparent power AC Inru§h 5.6VA(50Hz), 5.0VA(60Hz) | 12.7VA(50Hz), 10.7VA(60Hz)

Holding 3.4VA(50Hz), 2.3VA(60Hz) 7.6VA(50Hz), 5.4VA(60Hz)

Power consumption DC 1.8W 4W
Manual override Nonoltchekrlg g(]c;)):t?:njtyle Non-locking push style

Note) Vacuum pilot type pilot solenoid valves will become VO307V-O051-Q.

4.2-13
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VNB

| Flow Characteristics

Air
I I [ [ | [ ’
& 1 —— —— How to Read The Graph
P T —
g >\ Valve upstream pressure (p) M;I)a
[} .
o — — [~ 10, 4 In the sonic flow region: For a flow of 6000 (¢#/min)
s 0.8 | (PTHO1018)=(T0 T-89)
S A s N e g N (Pot010i3)  VNB4ODO (Orifice 025)....P1 = 0.14MPa
o — VNB4OOO (Orifice ©20).....P1 = 0.28MPa
8 s — \\ \ o L oW
© =2 06 —— Q N ‘"-'3‘50“‘\0‘;{\‘w¢E VNB4[I] (Orifice @15).....P1 = 0.5MPa
® R ' 3 G M
§ S \\\\\0'\\\\\\ \ es®
]
< — AN\ N\ TN v [ How to Calculate Flow
© 04 \ \0 R\ o“\v
2 — N \\ B <Air and other gases>
S — 2N B (P{+0.1013 (DEquation in the domain of subsonic flow
= 0.2 \\>/ ’A 189 ) e Calculation by Cv factor
— 0 \/A P.+0.1013 04080.Cv. Jm . \/ﬁ
] il %/] l = G 273+0
1 T 7 s R S ¢ /min (ANR)
| | i
VNBDI:JI:J-G: I 500! | 1000 ' 1500 o7 S=13mmz e Calculation by effective area
v\:‘NBB1DDD;8 00 | 000 | 1500 zoo0 o7 S=18mm® Quo06.5. [APPe0i01E) (273
1LCIC-10A 500] 100! 1500 2000 2500  °7 S=28mm’ 6 e
VNB2LJ4C1-10A 1000 112000 3000] 4000 5000 oM S=45mm2 ~~~~~~ ¢/min (ANR)
R 1 1 1 1 —
VNB2[ILIT-10A | 2000 1 4000 | _ 6000 8000 015 S—7Omm2 (2Equation in the domain of sonic flow
VNB2LI4C)-15A f000 | 2000, 3000 | 4000 5000 6000 oM S=55mm * Galculation by Cv factor
- = 2
VNB2LJLC-15A 20001 4000 6000 8000 10000 °1% S=90mm* Q=2040-Cv-(P140.1013) .. [-273
VNB3[14[1-20A 5000 L E4000 600'0 8000 | 70000 014 S=90mm ) .f..g/rif(j&m)
VNB3[[J[J-20A 5900 5000 ] |10000 L15000 020 S=140mm
VNBA[14L1-25A 4000 8000 12000 016 32130”"“22 e Calculation by effective area
VNBALIIE-25A 50006000 10000 16000 20000 25000 °23S=220mm Q-118.5(P140.1013) .. [ 278
VNBSLI4L-32 5000 10000 15000 20000 _ ”2"2’ 2:2;%'“ ] 1O e
VNBSDDD"’; 10000 20000 30000 40000032 S=320mm® e ¢ /min (ANF)
VNB6I:|4E|-4OA 10000 | 29000 , SOOOOL 20000 szS:SSOmmﬁ
VNB6LILI-4 20000 30000 40000 50000, “"03‘500’"’“2
VNB7J4[1-50* l 50000 ‘ 20000 l 50000 033 S=52Omm2
1 —
VNB7CI0I0-50* 20000 40000 60000 80000 250 8=770mm
Flow rate Q (¢/min)
Water
5000 | How to Read The Graph
In case of a flow of 100 ¢min:
Nemin VNB4CIOI (Orifice 025).....AP to 0.035MPa
VNB4LIOI (Orifice ©20)..... AP to 0.08MPa
2000 ~—VNB7LILIL] 250 42204.50 | gy ((Orrilfilce ms)) AP to 0.2MPa
/ VNB7[14[] 033 28463.50 | '~ ——— WHTEEEI9) :
.— S—VNB6LI[I[] 040 27482.00
1000 =" | —VNB6[14L] 028 18648.50
/ // /./ T VNB5[I0IC] 032 17667.00 |
£ 500 P = _| 3-VNB4ITID) 025 11778.00 How to Calculate Flow
> // > / / VNB5[14L] 022 10796.50 e Calculation by Cv factor
> // _ _ <—VNB3[1[] 220 7852.00
g = - 74 *—VNB4[I4[J [1024P ,
o y/// — / IOR0ETY 50 Q=14.2.Cv-\| =5 — ...../min
g = .= = // <—¥IN325DD%-15A 015 4907.50
o 2 Z NB3[14[] ¢14 4907.50 i .
z %/ /f/// ] jCVNBzDDD-wA o15 3720.70 |  * Caloulation by effective area
3 = < - 1] T-VNB2014T1-15A oMt 2044.50 10.24P _
L 100 b D VNB2[14[1-10A ot 2453.75 Q=0.8-S4/ g ......4min
— o L
/ T Note) Calculation error of fluid with viscosity of 50cSt
—1 1] ~ <~—VNBICJICI-10A 07 1275.95
50 e — 7 or less will be very small.
’ // '{y L <—VNBI1[J[I[J-8A o7 981.50
/ — 1~ / ] <~—VNBICIIJ-6A 07 6870.50 Symbol
Sl ]
-7 A Q : Flow rate (Air and other gases #min(ANR))
/ Ty /1// (Water and other fluids ¢#min)
1 — AP: Pressure differential(P1—P2)
0.035 0.0§ 0.08 9.1 0.2 0.5 1 P1 : Upstream pressure (MPa)
Pressure differential AP(Pi—P2) (MPa) P2 : Downstream pressure (MPa)

4.2-14
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VNB

T 6A, 8A,10A

Standard
2x04.5 2xM4x0.7 depth 7
Applicable cabtire cable
i I
Pilot port
! 2x1/8
a ]
I Manual
£ —»[
2
c
3
z
S| g
w| g o
¢ g o
2 5]
S| —
i
At — | — —B ©
Qi
- ] o
24 © =
MainPort 45 Main port
Model 1(A), 2(B) 72.5 (DIN connector:D)* 1A), 2B8)
VNB1000-6A %
VNB1OOO-8A 4 Q
VNB1OOO-10A 38 # DZ is 9 mm longer
A\ Precautions
[ 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{VNBLI0 (1| VNBLI02(1|VNBLI03(1|VNBLI1 %D Port| VNBO01V | VNBJ020V | VNBO1:00V
External | Bleed External | External External External
P1 pilot port pilot pilot P1 | Bleed port pilot pilot
Bleed External | External Pilot External Pilot
= port pilot pilot |exhaust R2 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.

O
:

/A Caution

When using the VNBLI{1JV 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.

Pl
Vacuum pump : Lgl i]

[Piping \
A\ Caution

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

T 10A, 15A, 20A, 25A

Standard M Applicable cabtire cable O.D.
26t008(D.T)
Q
¥ e
0.1
4 X oP Pilot port
— 2X1/8
[a) Manual
. —
] e,
(53 -4
g s
c| 8 :
8l = |
Zl @ ¢
SR [ [ P AE R I
- | !
= — | () -
53 T
EERD Ay
T = Main port
«C .l [1(A), 28)
< A 0B
I(DIN connector: D)*
Q* DZ is 9 mm longer.
Main port
Model 1(A), 2(B) A B C D E F | L M N P Q R S T U
VNB20OOO-10A %8
VNB2LL-15A A 63 | 42 | 28 | 14 | 725|805|825|1425| 52 | 26 |45 (243 |23 | 25 | 34 | 55
VNB3L[I[-20A ¥ 80 | 50 | 35 |175| 84 | 92 | 915|154 | 62 | 31 |55 [283 |23 | 30 | 43 |605
VNB4L[[-25A 1 90 | 60 | 42 | 22 | 100|108 975|170 | 72 | 36 | 6.5 [333 |23 |35 |49 |73
ST 10A, 15A, 20A, 25A
Vacuum pilot P
a Applicable cabtire cable O.D.
061008 (D)
s f
T kL il
Lty The o |
i 1 ) o
- G(PF)4(C,T) [~ A
o oR i }
5 €
5 B
@ i ; | %
g ° \ﬁ@;l i =t Manual E’{}
o % | - (Non-locking) 1 :
Z 5 ol P1
> % e ! ‘ Pilot port
- R S 3H . loxis
= (] | ) —~
< |
| A 15 4t (\
a s\
Main port
\ C
1(A), 2(B
- —o 1A, 26)
DIN connector:D
DIN terminal with indicator Iight)
Mainport) o | g | c |D|E|F |1 |L|P RIs|T|ulvVv | |w
Model 1(A), 2B) Q
VNB2OO[OIV-10A 33
VNB2LILILIV-15A YA 63 | 42 | 28 | 14 |725|80.5| 97 |1705| 52 | 26 | 4.5 |243 |23 | 25 | 34 | 55
VNB3LII[1V-20A 34 80 | 50 | 35 |17.5| 84 | 92 |102|182| 62 | 31 | 5.5 |28.3|2.3 | 30 | 43 [60.5
VNB4LCOCV-25A 1 90 | 60 | 42 | 22 | 100|108 103|198 | 72 | 36 | 6.5 [33.3|2.3 |35 |49 |73
4.2-16
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VNB

T2 32A, 40A, 50A

Standard/Vacuum pilot

Applicable cabtire cable

O.D. 06 to 28(D) [‘ﬁ
D) T
GPF4(C, T) ‘
. { ¥ Pilot port

. _§ Manual{Non-locking)
Q - L | e | n
S @ fes
9 P1 ’ P2
o
£ |5
Ol

[0
z| &
elg | w
—| ©

s

&}

N In
./4! e
/
= M C Main port
0B 1(A), 2(B)

Main port | _.

Model 1(A), 2(B) Pilot port A B C D E F G J M
VNB50OOOO-32A 114 /8 105 77 53 26.5 | 120.5 20 129.5 | 219.5 55
VNB6ICICICI-40A 112 Z 120 96 60 30 137 24 147 237 63
VNB70O00-50A 2 a4 140 113 74 37 160 24 170 260 74

O
:
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VNB

Construction

N.C. N.O.

P1 port —E; — P2 port

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

VNBLI0 lD, [y ] 11D (N.C.)

When the pilot solenoid valve (7) 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 ®.

» 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

Component Parts When the power to the pilot solenoi_d valve is turned off (OrAWhe.n fluid is
— - exhausted from the P1 port of the air operated style), the pilot air under the
No. Description Material Note piston is exhausted, and the return spring closes the valve element.
[©) Body Bronze* Clear coated VNBL 02(], (1120 (N.O.)
@ Cover assembly Aluminium alloy Platinum silver painted In contrast wth the N.C., when the power to the pilot solenoid valve is turned off (or
[©) Plate assembly Brass® Valve material (NBR, FKM, EPR) when air is exhaysted from the Ez port of the air ogerated §ty|e), the valve is helq open
0) Valve element (NBR, FKM, EPR) | Stainless steel or brass by the return spring. When the pilot sc_)len0|d valve is energized (or when pressurized
Pi bl Alumini I — air enters through the P2 port of the air operated style), the valve element closes.
® iston assem y ur.nlnlum.a oy VNB [ 0307 (C.0))
® Return spring Piano wire —- The valve element for the C.O. type, which has no return spring, is in an arbitary
@ | Pilot solenoid valve — - 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

Note) Parts 3 and (@ are for selection of valve composition. closes when pressurized air enters the P2 port (exhaust from the P1 port).

* The body option "S" is stainless steel, and "L" is aluminum.

Replacement Parts

Part No.
No. Description VNB1OOO |VNB2OOO |VNB3CDOO |VNB4OOOD |VNB500O |VNB50400 |VNB6IIO |VNB6J401 |VNB7OOO |VNB7040
-6A, 8A, 10A(-10A, 15A |-20A -25A -32A -32A -40A -40A -50A -50A

NBR | VN1-A3BA | VN2-A3BA | VN3-A3BA | VN4-A3BA | VN5-A3BA | VN5-A3BA | VN6-A3BA | VN6-A3BA | VN7-A3BA | VN7-A3BA

@m|Plate | vae ["EiKM | VN1-ASBB | VN2-A3BB | VN3-A3BB | VN4-A3BB | VN5-A3BB | VN5-A3BB | VN6-A3BB | VN6-A3BB | VN7-A3BB | VN7-A3BB

assembly EPR | VN1-A3BC | VN2-A3BC | VN3-A3BC | VN4-A3BC | VN5-A3BC | VN5-A3BC | VN6-A3BC | VN6-A3BC | VN7-A3BC | VN7-A3BC

NBR | VN1-4BA | VN2-4BA | VN3-4BA | VN4-4BA | VN5-A4BA | VN5-A4BA-3 | VN6-A4BA | VNG-A4BA-3 | VN7-A4BA | VN7-A4BA-3

)
Valve Vave |'FKM | VN1-4BB | VN2-4BB | VN3-4BB | VN4-4BB | VN5-A4BB | VN5-A4BB-3 | VN6-A4BB | VN6-A4BB-3 | VN7-A4BB | VN7-A4BB-3

@(1) element |material
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-Q VO307-051-Q
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 N )
Note 2) 32A to 50A come in valve element assembly L: Aluminium, 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 and vacuum pilot type
l Body optionl
Manual override — TStandard
Coil rated voltage e—— - Non-Iogklng push typg . V| Vacuum pilot
1 — 100V AC 50/60Hz A* | Non-locking push type A (projecting)
2 — 200V AC 50/60Hz B* | Slotted locking type B (tool required) Coil rated voltage Electrical entry
3>:< — 110V AC 50/60Hz * Semi-standard 1 100 VAC 50/60 Hz D |DIN terminal
4" — allLL
5 giSVDACC 50/60Hz Electrical entry and indicator light and surge sz 7 200 VAC 50/60 Hz DZ | DIN terminal with light/surge voltage suppressor
6° — 12V DG voltage suppressor 2Nm” ;;8 \\;ﬁg gg;gg :Z
L D | DIN connector z
7°— 240V AC 50/60Hz o ——— 5 24 VDG
*— DZ connector with indicator light and surge suppressor
9 : Other Y ge supp 61| 12 VDG
* Option 7' 1] 240 VAC 50/60 Hz
Note 1) Semi-standard
wae] Contact SMC for other voltages (9) Note 2) For other voltages,
please consult with SMC
Protective class A
z l 5 . : ccessory
class | Mark:D)......... DIN terminal type Function plate for VO307: DXT152-14-1A
4.2-18

ZS\NC



Air Operated Valve/External Pilot Solenoid
Coolant Valve

Series VNC

Al
th e External pilot solenoid valve Ir operaed
y N.C. N.O. N.C. N.O.

Cylinder operated e e e
external pilot % % E g

Wide selection of por
gizes an and varda(taA to 50A)
ater h

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

g 5A

= e "
° 1 7

2 7 it
? 08 Large ﬂ w czoeac y
5 o6 Ny/min 687 to 42

E; 0.4

s

95: 0.2

g ° 1 2 3 4

§ Fluid speed (M/s)
Conditions:

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

) Thread
Seal material — T me Bracket
A NBR seal FE | G — None
B FKM seal N | NPT B With bracket

T NPTF Q Valve size: 1, 2, 3, 4.

A = F 1 5A - (Except for valve size 8, 9)
i - :

AHF|15AHA D H Fa

— ] d

Manual override
Non-locking push style
Valve size Valve style l Port size Rated voltage e——
Symbol Port — Air operated
. ori
Symbol Orifice size 1 2 4 Symbol| size 1 100V AC 50/60Hz
(mm) N.C. N.O. N.C. Rc(PT) 2 200V AC 50/60Hz
0.5MPa| 1MPa | 1MPa 3 110V AC 50/60Hz
— 6A | s 4 220V AC 50/60Hz
1 o7 — 8A | Vi 5 24V DC
— 10A | 38 6 12V DC
10A | 3
- o15(011) 1/s 7 240V AC 50/60Hz
15A | o 9 | Less than 250 VAC and 50 VDC
3 020(214) 20A | 34
4 025(216) 25A 1
5 032(022) 32A | 114
6 | 040(028) 40A | 11/, l
7 050(033) 50A 2 Electrical entry/Indicator light and surge voltage suppressor
(' ):Incase of N.C.; IMPa D DIN connector
DZ | DIN connector with indicator and surge suppressor
Contact SMC for other voltages (9)
Q Protective class
class | (Mark:@) ......... DIN terminal type

4.2-20
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Model
Port; size Orfice s Flow rate Weight (kg)
Model B rifice size .| Effe. area |,. External pilot
Re(PT) |Flange'™| g (mm) | Ne/min | = 1o (Air operated| = o) i
VNC100IO-6A 1% — 687.05 13
VNC1OOO-8A V4 — 7 981.50 18 0.2 0.3
VNC10OO[O-10A 1275.95 23
VNC2040-10A EZ] — 11 2453.75| 45
VNC2OOO-10A 15 3729.70 70 05 07
VNC2[14[1-15A s i 11 2944.50 55 ’ ’
VNC20O-15A 15 4907.50 90
VNC3[14-20A Y, . 14 4907.50 90 08 10
VNC3I[I[-20A 20 7852.00 140
VNC4[14-25A 1 _ 16 6870.50] 130 12 14
VNC40O[0-25A 25 11778.00| 220 ) )
VNC5[14[1-32A 22 10796.50)| 210
11 — . .
VNC500-32A /4 32 [17667.00 320 22 24
VNC6[141-40A 1 28 18648.50, 330
VNC6[IC1[1-40A 12 B 40 27482.00 500 3.6 38
VNC7040-50A 5 . 33 2846350 520 55 57
VNC700-50A 50 42204.50 770 ) )
Symbol
Valve style
Gt N.C. N.O.
VNCO0:[ | VNCI020
P1 P2
Air operated
VNCOO0:0O | VNCO120O
P1 P1
External pilot
operated
Valve Specifications Pilot Solenoid Valve Specifications
Applicable fluids Coolant Model VNC10OOO VNC20O0OOto 900001
Fluid VNCOOOA -5 to 60°C Pilot solenoid valve SF4-000-23 VO301-0000TI-X302
-5 to 60°C Electrical entry DIN Connector DIN Connector
temperature
P VNCOOoB (If over 60°C, consult SMC on air operated style) ) A%/GO H 100V, 200V others (Option)
Ambient temperature —5 to 50°C(Air operated: 60°C) Coil rated | (5 2) ’
Proof pressure 1.5MPa voltage DC 24V, others (Option)
Applicable VNCOO1O 0 to 0.5MPa Allowable voltage range —15% to +10% of rated voltage
pressure range | VNCO 301 0 to1MPa Coil insulation Class B or equivalent (130°C)
% VNCOO:O 0.25 to 0.7MPa Temperature rise 35°C or less 70°C or less
External £ lyNcOom2Oo 0.1t0 0.7MPa 5.6VA (50Hz) 12VA (50Hz)
pilot air Lubrication Refer to table 1: Not required (ISO VG32) Apparent |, - InTushl 5 ovA (60Hz) 10.5VA (60Hz)
Temperature — 5 to 50°C (Air operated: 60°C) power Holding 3.4VA (50Hz) 7.5VA (50Hz)
* No freezing allowed 2.3VA (60Hz) 6VA (60Hz)
Power consumption|  DC 1.8W 4.8W
Manual override No;;f;clg]&iggsh Non-locking push style

Table (1) Operating pressure vs pilot pressure

0.7 Pilot pressure should be used |
gt_f 0.6 within the range @& against
s 05 Cyoperating pressure
® 04
2 0.3
g ! — //
o 0.2 1
4 —
S 1=
o
0O 01020304050607 08091
Operating pressure (MPa)

O
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| Flow Charactertistics

How to Read The Graph
5000 Pressure differential when using a coolant
/ (flow rate 100¢/min) VNC4OOO(Orifice size
/ o 25): AP = 0.035MPa, VNC20OO (Orifice
/ — size & 15): AP = 0.2MPa
2000 A A <«—Ne? 000 ,050,42204.50
- L= VNC7 4 [1,033, 28463.50
T How to Calculate Flow
L1 o 2 -2 «—VNC600O ,040,27482.00
1000 1 / // IVNCSDZ‘D’MB’ logses0 Calculation by Cv factor
Z ” > < VNC5 000,032, 17667.00 :
‘//9/ '/ / VNC4 000001 , 025, 11778.00 Q=14.2.Cv.,[ 12222 ¢/min
2 . . ,0 A ¥ = L N T T
500 = — = ,,/ — Z < =UNC5 01411, 022, 10796.50 ¢
< 2 — L “ . <—VNC3 000,020, 7852.00 « Calculation by effective area
£ e /////// ~—VNC4 041, 016, 6870.50 TS
= = - — VNC2IOIC—15A, VNC3[14 [ Q=08-8-\|— g e ¢/min
o / '///// /// / =~ 015,4907.50 © 14, 4907.50
= // < ~<—VNC2O—10A,015,3729.70
> / ’// = — // < NC2CI401-15A,oft, 204450 (Symbol) .
2 // C-7 - ~_~T -~ <—VNC204CI-10A 0m, 2453.75| & Flow rate (¢min)
o 100 —= = / / = AP: Pressure differential(P1-P2)
o o ,4/ P1: Primary pressure(MPa)
/’ - - " 1275.95 P1: Secondary pressure(MPa)
50 ~ _ ] COGILLLE = . S: Effective area (mm?)S = 17667.00 N¢/min
/ i /;f/ / -<—VNC1000O —8A,07,981.50 Cv: Cv factor( /)
// . ﬁ/ // <—VNCI1OIOC—6A, 07, 687.05 G: Specific gravity (/) Water =1
-
-5
ray
0.035 0.05 0.08 0.1 0.2 0.5 1
Pressure differential AP (P1-P») (MPa)

! Water Hammer Characteristics

Conditions: Piping length/30m Conditions: Piping length/30m
VNCDD1D(N-C- 0-49MPa) Steel tube, full pressure/0.49MPa VNCDD4D(N-C- 0.97MPa) Steel tube, full pressure/0.97MPa

25

n; 15— g o 25

< 1 2

[I——— =~ I~ L

3 p %\Q% 3 %/Z"T N

%) 0] Y/ / I

S sl // L0h o S 16 %7 | _— 32 N

L %) 40

o 1 | 50A 5 / __————‘_\

§ 06 // % o / 1? 50A

.| > - /

c

= e

L 04 o 08

2 =]

S o2 S o4

s [

a s

0 1 2 3 4 5 0 1 2 3 4 5 6
Flow speed (m/s) Flow speed (m/s)
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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AR i1 Port size: 6A, 8A, 10A

2-945

2-M4 X 0.7 Deep

a
S
5
(6]
<
c
Q
(&}
Z .
o813
| ®
S I
Ql
[«
£
[
©
Port size
Model Rc(PT)
VNC10O0O0O-6A 8
VNC1OOO-8A Va4
VNC1OOO-10A Y8

72.5(DIN connector: D)

—
Pilot port
2-Re(PT) 8
@t
=i
P1
0
&
&
0
AN
© —
a 1
g 24 Main port
27 2-Rc(PT)

DZ: 9mm longer

O
:
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A CECRS GG Port size: 10A, 15A, 20A, 25A

L v Electrical entry port: G(PF)4 P
]
Q.
l\
i J?f 1
| & Ny
4-gN ‘ = @
= | K Manual override -1
Bi==; R (Non-locking push style) s
b )
‘ ' i ‘ e [ F"1 \_ || Pilot port
y y ! : 2-Rc(PT) 14
| - @i‘ g w| - |
r:‘t | - N
F o 1sE> T g t[
| a o
S C Main port
A OB 2-Rc(PT)
H
MainPort
Model Rc(PT) A B C D E F H J K L M N P Q R S T
VNC20I0[-10A 38 63 42 28 14 | 725|805 | 87 [180.5] 148 52 26 45 243 | 23 25 34 55
VNC20JOC-15A /5 63 42 28 14 | 725 |80.5| 87 [180.5| 148 52 26 45 | 243 | 23 25 34 55
VNC3OOO-20A %4 80 50 35 [ 175 | 84 92 92 | 192 |159.5| 62 31 55 [ 283 23 | 30 43 | 60.5
VNCA4LICC-25A 1 90 60 40 20 100 | 108 93 208 [175.5] 72 36 6.5 | 333 | 23 35 49 73
L GCEC R 1]l Port size: 32A, 40A, 50A
Electrical entry port: G (PF)%4
! Manual override
! (Non-locking push style)
T F Pilot port
2-Rc(PT)
]
' oo ]
° | P P2 !
4
T e | o
_ | w I
(| .
T/ N
\
L
(¢} Main port
A OB 2-Rc (PT)
MainPort | Pilot port
Model Rc(PT) Ro(PT) A B C D E F H J K L
VNC500-32A 114 8 105 77 53 26.5 120.5 20 129.5 229.5 197 55
VNC6LICICI-40A 115 Z 120 96 60 30 137 24 147 247 214.5 63
VNC700-50A 2 a4 140 113 74 37 160 24 170 270 237.5 74
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Construction

VNC

/

/

P1 port

l % P2 port

i

©Omu —
@,,J:’:_ T —
@

Component Parts

No. Description Material Note

(1 | Body assembly Bronze Coated

%)
)

Cover assembly

Aluminium alloy

Platinum silver painted

(3 | Plate assembly Metal Valve seal, NBR/FKM
@ | Valve body Stainless steel
® | Valve cover NBR/FKM 32A to 50A: O ring

®

Piston assembly

Aluminium alloy

@

Return spring

Piano wire

®

Pilot solenoid valve

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

Replacement Parts

In case of 32A to 50A

®N.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 () 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.

N.O.

ON.O. (Spring return normally open)

In contrast with the N.C., when the pilot solenoid valve is not energized
(or when air is exhausted from the P2 port of the air operated style),
the valve body is open by the return sping. When the pilot solenoid
valve is energized (or when pressurized air enters thorough the P2
port of the air operated style), the valve body closes.

Part No.
No. Description VNC1OOO VNC2OOO VNC41OO VNC5000 VNC6II[ VNC7OOO
-6A, 8A, 10A -10A, 15A -20A -25A -32A -40A -50A

® Plate Valve| NBR | VN1-A3CA VN2-A3CA VN3-A3CA VN4-A3CA VN5-A3CA VN6-A3CA VN7-A3CA

assembly seal | FKM VN1-A3CB VN2-A3CB VN3-A3CB VN4-A3CB VN5-A3CB VN6-A3CB VN7-A3CB

Valve cover | Valve| NBR — VN2-12CA VN4-12CA
® 32A10 50A: O ring | seal | FKM — VN2-12CB VN4-12CB AS568-010 AS568-011 AS568-012
Pilot solenoid valve SF4-000-23-Q VO301-0000TI-X302 (Refer to How to Order on p.4.2-26)
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| How to Order Pilot Solenoid Valve

Valve size 1

SF4— 1| D] Z

—23—Q

Coil rated voltage e——

— 100V AC 50/60Hz
— 200V AC 50/60Hz
— 110V AC 50/60Hz
— 220V AC 50/60Hz
—24V DC

—12v DC

— 240V AC 50/60Hz

z

NOORWN =

S

Manual override
Non-locking push style

Indicator light and surge voltage suppressor

None

With Indicator light and surge voltage
suppressor (unavailable for "G" type)
With surge voltage suppressor
(Available only for "G" type)

Electrical entry

D—— DIN connector

Valve size 2to 7

VO301-00

— X302

Coil rated voltagee———

~100V AC 50/60Hz
— 200V AC 50/60Hz
~— 110V AC 50/60Hz
— 220V AC 50/60Hz
— 24V DC

—12v DC

240V AC 50/60Hz
9* — Other

* Option

s

1
2
3
4
5
6
7

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.

/\ Precautions
] External Pilot \ ] Piping
A Caution A Caution

For piping to pilot port (P1, P2)
Piping should be according to the

When high temperature fluid is used,
use the fittings and tube with heat-
resistant type. (Self-align fittings,

below.

Air operated Solenoid copper tube, etc.)
Port yNcoojo | vNCDo2O | VNCDH2D0
P1 Extfernal Bleed port Extfernal
pilot pilot
External )
P2 | Bleed port pilot Pilot exhaust

Installing silencer to the exhaust port

and bleed port is recommended fo
noise reduction and reducing dust.

4.2-26
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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 i
lubrication, dust blowing and cooling.

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

deal for

0
P1: Pilot f
P2: Pilot
SUP port = =
po L EXH port Easy maintenance
Two seal materials Parts can be exchanged
I without removing the existing
NBR/FKM ‘0 3] main piping
' ¢ Series
P port = = = Avort 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) 3/8(10A), 1/2(15A)
Reduced valve switching 3 port 3/4(20A), 1(25A)
resistance due to balance @
structure B port

—— Application examples

YLl AENCY RR V=W o] Vo=V  Ex1) 3 port valve: Reducing load to pump

2 port valve (7.0MPa)

Piping VNH Piping
fffffffff < ! : o)
Primary side (supply side): P port Primary side (supply side): P port
Secondary side (exhaust side): nozzle Secondary side (exhaust side):
A and B port Tank ~ Aand B port o
Supply pilot air higher than 0.25MPa Coolant pump 2 port Supply pilot air higher than 0.25MPa to
to P1 port valve 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
| I S T <
P1 port le (E?&Zr:r
(Pilot air - => {f} = SUP port)
SUP port) [ Y Tank
Coolant pump s —
—~ = o o)
e k)
Switching nozzles on supplying coolant liquid.
Pport o N A port
P port A Port Ex3) 2 port valve: Nozzle ON/OFF || (Coolant liquid ==)> 1= 15,215 (cootant i
(Covtant iquis => 1O 15, 0% (Coolant liquid : SUP port) => Py
SUP por) ':€§> EXH pory VNH e | er
i 0 Be < Thr
Trr 2(n) M07Ze_
d o
Tank Coolant pump 4
2 port valve application
(Not applicable for 7.0MPa model)

Ex1) 2 port valve: Nozzle ON/OFF

VNH
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How to Order

VNH |2

A

Note) Standard model is
equipped with silencer
on EXH port P2

F[15A

— l
Port Bracket
1 3 port Thread type = _None
&y 2 port o B With bracket
* 2 port: 7.0MPa model only i i i
F |G Electrical entry/Indicator light and surge voltage suppressor
Valve style N | NPT D DIN Connector
1 N.C./3.5MPa T | NPTF DZ | DIN connector with indicator light and surge voltage suppressor
3 | N.C./7.0MPa
Seal material
A | NBR seal Rated voltage
_B | FKMseal Air operated

—e Valve size

Port sizee—m ————

1 10A | Rc3p
2 15A Rc 1%
3 20A Rc 34
4 25A | Rcii

100V AC 50/60Hz
200V AC 50/60Hz
110V AC 50/60Hz
220V AC 50/60Hz
24V DC
12V DC
240V AC 50/60Hz
Less than 250 VAC and 50 VDC

©o(N|o|o|s|w(d|=]]

Contact SMC for other voltages (9)

Protective class
class | (Mark:D)........

DIN terminal type A

Protective class
class Il (Mark:@) ........ Grommet, L and M plug

connector

How to Order Pilot Solenoid Valve

VO301-00

T

— X302 —Q

Rated voltage ——
100V AC 50/60Hz
200V AC 50/60Hz
110V AC 50/60Hz
220V AC 50/60Hz

24V DC
12V DC
240V AC 50/60Hz

Less than 250 VAC and 50 VDC

der

Protective class
class | (Mark: D).........

b . ©(N|o|a|s|win|=

Indicator light and surge voltage suppressor

None

With surge voltage suppressor

With indicator light and surge suppressor

(N ®»

With indicator light

DIN terminal type

Contact SMC for other voltages (9)

Protective class
class Ill (Mark: <>)........

A

Grommet, L and M plug

connector
Option
Description Part No.
P VNH1OO | VNH20O | VNH3OO | VNH40OO
Bracket (with bolt and washer)\ B | VNH1-16 | VNH2-16 | VNH3-16 | VNH4-16

4.2-28
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Specifications
3 port valve 2 port valve
Model VNH111 5|VNH211 A|VNH311 A[VNH411 5|VNH113 4|VNH213 5[VNH313 §[VNH413 A[VNH133 A[VNH233 &|VNH333 §|VNH433 &
-10A -15A —20A —25A —10A -15A —20A —25A -10A -15A —20A —25A

Operating fluid pressure 0 to 3.5MPa 0 to 7.0MPa
Fluid Fluid
Operation External pilot solenoid/Air operated
Operating fluid| _VNHOO 5 A 510 60°C/=5 to 60°C
temperature | yNHOD 4B -5 10 60°C/~5 to 99°C

Pressure 0.25 to 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 10 50°C *
Max. operating frequency 20 times/min
Mounting orientation Vertical upwards
Port size Rc%s | Rc12 | Rc%¥a Rcl | Re% | Rc¥2 | Rc¥4 Rt Rc%s |Rcl2 |Rc%a Ret
Orifice size 07.1 %% 28.7** | 0106 | 0143 | 03.9™" | 052**F | g6.2** 07.3** 28 ** 29.5"* | 0135 | 15.8 **
Flow rate Effective area 22mm® | 41mm® | 58mm® | 112mm? | 7.2mm* | 13mm? | 18mm*® | 25mm® | 30mm® | 43mm® | 86mm® |120mm®

NI/min 1177.80 | 2257.45 | 3140.80 | 6085.30 | 392.60 | 687.05 | 981.50 | 1374.10 | 1668.55 | 2355.60 |[4711.20 |6477.90

Pilot port size Rc V8 Rc Va4 Rc /8 Rc V4 Rc /8 Rc V4
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

VO301-0000TO-X302 -Q

Electrical entry

DIN Connector

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)

O
Z

Abparent bower AC Inrush 12VA(50Hz), 10.5VA(60Hz)
il Holding 7 5VA(50Hz), 6VA(60Hz)
Power consumption DC 4.8W
Manual override Non-locking push style
Symbol [ -
P1 P1
- »-
1(P) H 2(A)
1(P
I~ 3(B) (PY— 4 2(A)
3Port 2Port
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Flow Characteristics

3.5MPa
i 4 VNH4114-25A
500 / NZmin=6085 30
300 o
/ VNH3114-20A
N¢/min=3140.80)
200F / VNH2114-15A
. Ne/min=2257.45
£
N A
1 VNH1113-10A
> OOE / // Ne/min=1177.80
o [
£ 50 ] “
g : e
2 40/ / '
o L] i
e 30 i / |
20f : ;
30.013/ / 0.86
10 Il A 4 I | 11 |+| Il
0.01 0.05 0.1 0.5 1 3.5
Pressure differential AP=(P,-P,) (MPa)
7.0MPa
o VNH4334-25A
- / (NI/min=6477.90)
- A-20A
500 A Wi ir22) g
i // o
VNH2338-15A |ou
300 (NI/min=2355.60)
/ VNH1338-10A
2001 ] UNHA13- 259
/ (Nllmin=1§74.10ﬂ
NH3135-20A
E_ 100 A / \(INIImin=QBs1.50) ©
- A S
l: ?7// ke S
> F 7 -~ VNH1134-10A
o 50 > > (Nlimin=392.60)
40/ / /
(0]
T 30 . ;
2 z/i /; /
2 20fF | / :
0 + / 111 I‘ 1 il 1 X
0.01 0.02 0.0 5 1 2
Pressure differential AP=(P,-P,) (MPa)
4.2-30

O
:

<How to Read The Graph>
Pressure differential of coolant liquid whose
flow rate is 50¢/min
VNH4114g(N¢/min=6085.30):
VNH3114g(N¢/min=3140.80):
VNH2114g(N¢/min=2257.45):
VNH1114g(N¢/min=1177.80):

AP = 0.03MPa
AP =0.12MPa
AP = 0.25MPa
AP = 0.86MPa

<How to Calculate Flow>
+ Calculation by Cv factor

Q=14.2 . Cv -Jw'—éAP ....... ¢/min

« Calculation by effective area

10.2-AP
Q=08-S:\—¢g

(Symbol)

Q :Flow rate(¢/min)

AP : Pressure differential P1-P2(MPa)

P+ :Primary pressure(MPa)

P2 : Secondary pressure(MPa)

S : Effective area(mm?2) S=17667.00 N¢/min
Cv : Cv factor

G : Specific gravity Water=1

<How to Read The Graph>
Pressure differential of coolant liquid whose
flow rate is 30¢/min:
VNH43345(N¢/min=6477.90
VNH33345(N¢/min=4514.90

): AP =0.01MPa
):
VNH23345(N¢/min=2355.60):
):
):

AP =0.12MPa
AP =0.08MPa
VNH13345(N¢/min=1668.55): AP = 0.16MPa
VNH41345(N¢/min=1374.10): AP = 0.23MPa
VNH31345(N¢/min=981.50): AP = 0.45MPa
VNH21345(N¢/min=687.05): AP = 0.9MPa
VNH11345(N¢/min=392.60): AP = 0.8MPa

<How to Calculate Flow>
« Calculation by Cv factor

Q=142 Cv-[-22%% . ¢/min

« Calculation by effective area

Q=085 ., /12258 ¢/min

(Symbol)

Q :Flow rate(¢/min)

AP : Pressure differential P1-P2(MPa)

P1 : Primary pressure(MPa)

P2 : Secondary pressure(MPa)

S : Effective area(mm?) S = 17667.00 N¢/min
Cv : Cv factor

G : Specific gravity Water=1




Construction

VNH

o

EEJ:Png:t':> ‘Wlﬂ
| DIEJ

I

P Port [}::7
& |

9

I

6

P2: Pilot
> EXH ;')grt 00
0
®
. © :
> A Port P Port >
o G
9
2

Wz
L

<3 port valve>

]Operation principles

When the pilot operated solenoid valve (2 is not energised, the valve
element A & connected to the piston () is closed by the return spring
(®. Then valve element B (6) connected to the valve element A ® is
open. When the pilot operated solenoid valve (2 is energized, the pilot
air supplied to the bottom of the piston (7) moves upward to open the
valve element A (8 and closes the valve element B (6). Because rod
is connected to valve element A B by parallel pin (0. Valve element
becomes free to incline and it certainly reaches valve seat.

&

B Port

<2 port valve>

Component Parts

No. Description Material Note
(1) |Body Cast iron Coated
(2) |Undercover Cast iron Coated
(3 |Cover Aluminium alloy

(4 |Plate Iron

(5 |Valve element A Stainless Steel

(& |Valve element B Stainless Steel

(@ |[Piston Aluminium alloy

(8 |Return spring Piano wire

(9 |Valve seat Stainless Steel

Rod Stainless steel

() |Parallel pin Stainless Steel

(12 |Pilot solenoid valve Refer to How to Order on p.4.2-28

/A Precautions

| How to Use 2 Port Valve (VNHCI11)

| 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) Concave
to

p

(@VNHL113 is not available to use as 2
port valve by plugging B port. Use 2
port valve VNHLI33.

O
:

A\ Caution

When high temperature fluids are is used,
use the fittings and tube with heat-resistant.
(Self-align fittings, copper tube, etc.)
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Dimensions
Fj 9 1 Electrical entry port
G(PF) 172
Pilot EXH port
) == Silencer installed.(Standard)
Pilot SUP port Manual override

3 V: Female thread for

bracket mounting

/Non—locking push style)

Total 8 positions
(same ;?osition in the opposite side) \ ° ¢
o
Main port > 9 >
- L— >
— L4 ©
i e -5oC
(O] R [N
¥ o \ kil
H — : + g \r ~+ :
b — | S }— |
1 i 1 —
y oo bl N E ,ﬁ__b @-___ i
T ' ; '
R - :i =
| [ 1 !
| [ [ | |
| i 1 E— , I > : y
Ij i ir_"'s : I @ @ T : '
] b E : ~ : N o : A~ |
| iBes e =
(D 7L _d_ _l
SRl , ISR
o R | U: Long hole for mounting
oD 4 positions
oC -
Flow indicator of
2 port valve
Dimensions (mm)
Main port .
Model D @ Pilot port | A B © D E F G H |
VNH1OODA-10A | 2Re(PT) 38 | 3RclPT) 38 | Re(PT) /8| 60 | 2355 | 60 46 34 24 | 135 | 50 77
VNH2OODO3-15A | 2-Rc V2 | 3-Rc 12 | Rcl/s 80 | 265 | 77 60 40 36 | 1645| 60 | 955
VNH3OOOA-20A | 2-Rc 34 | 3-Rc %4 | Rcll 100 | 300 | 96 76 50 41 200 | 79 | 111
VNH4OOD §-25A | 2-Rc 3-Rct Rc1/4 115 | 3195 | 113 | 85 60 50 | 219 | 90 | 119
Model J K L M N (0] P Q R S T U Vv
VNH1OOO$-10A | — [2025| 29 | 25 30 37 75 88 | 34 | 105 | 62 | 6X8 |M5X08Depth55
VNH2OOOA-15A | 20 | 232 | 36 | 30 | 40 | 43 | 100 | 118 | 445 | 16 70 | 7X0 |M6X1Depth6
VNH3OOO8-20A | 24 | 267 | 48 35 50 | 50.5| 126 | 148 | 60.5 | 19.5 | 92 | 9X2 |M8X1.25Depth6
VNH4OOO§-25A | 24 | 286.5| 51 38 56 | 585 | 141 | 163 | 66.5 | 15.5 | 109 | 9X 2 |M8X1.25Depth6
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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
. nfirmation indi r on all valves.
By the adoption of a PTFE seal, / commation inclestoron allvelves

the valve is suited for steam. -

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

Cylinder actuation
system by the external
pilot air

Large valve capacity
N¢/min 687.05 to 42204.50

PTFE seal

Many variations

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

How to Order

Body option

Thread type
— Standard (Copper alloy) — Rc
S* Stainless steel body F G
+ Threaded type only N NPT
T NPTF

PR EvnD (2] o[ |D[S]-[F][15A]-

Option
— None
B* With bracket
L With indicator
BL* With bracket and indicator

# Only valve size 1, 2, 3, 4

Valve size Valve type Port size
” ) Symbol
Orifice dia. Port
Symbol (mm) 0 2 4  |Symbol o
N.C. N.O. N.C.
— [ ] [ ] 6A %)
1 Q7 — [ ] [ ] 8A 1/4
— [ ) @ |10A Y8
[ ) [ ) — | 10A Y8
2 215 ) ° — 15A A
3 220 [ ) [ ] — | 20A Ya
4 925 [ J [ ] — | 25A 1
[ ) [ ) 32A 11/,
5 232
[ ) [ ] —_ 32F |11/, B Flange
[ ) [ ) — 40A 115
6 @40 [ ) [ ) — 40F |11/2 B Flange
[ ] [ ] — | 50A 2
7 050 [ ) [ ) — 50F | 2B Flange
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VND

Model
) Orifice size Flow rate Weight

Model Fortsize o (mm) N¢/min  |Effe. area (mm?) (kg)
VND10CID-6A 1% 687.05 13
VND10CJD-8A Ya 7 981.50 18 0.3
VND10CID-10A Y 1275.95 23
VND20CID-10A 15 3729.70 70 0.6
VND20[JD-15A 1z 4907.50 90 )
VND30CID-20A 2 20 7852.00 140 0.9
VND40[1D-25A 1 25 11778.00 220 1.4
VND50[D-32A 14 32 17667.00 320 2.3
VND60LCID-40A 11/ 40 27482.00 500 3.6
VND70CJD-50A 2 50 43304.50 770 5.7

Valve Specifications

Fluid Steam
Fluid temperature -5 10180°C*
Ambient temperature -5 to 60°C*
Proof pressure 1.5MPa
Operating pressure range 0 to 0.97MPa
Pressure N.C. 0.3 to 0.7MPa
External N.O. 0.1 to 0.5MPa Reffer to table () for application
pilot air Lubrication Not required (Use turbine oil No. 1(ISO VG32), if lubricated.)
Temparature -5 to 60°C*

Q = No freezing

Sym bol Table (1) Operating pressure - Pilot pressure (N.O.)
Valve N.C. N.O.
Valve size Normally closed | Normally open 07 [ I
Use pilot pressure within the range
Ps P, 0.6 — @ with respect to each applicable —|
pressure
H
VND1 = 0.5 —
A HB | A B o //
S o4
o (
§ /4 L
o 03 /r @ /'
o
P4 P2 3 . L J //
2 . a O //
VND g -
gn A HB | A »B 0.1
0.1 02 03 04 05 06 0.7 0.8 09 1
Applicable pressure (MPa)
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VND

| Flow Characteristics

Saturated Steam

V:
‘ e RS Sa prae [ How to Read The Graph \
0.9 _MPa, .0 In the sonic flow region: For a flow of 500 Kg/h
VNDS30LID (Orifice 20)--++++ P'= 0.55MPa
08 > @ VND40CID (Orifice 025)-+P' = 0.3MPa
%
g o N
= P
= os N\ \ %2 | [ How to Calculate Flow
= = BNU A W W W
g 05 ~C \o\rs \\\ \\ \ e (@ Equation in the domain of subsonic flow
& AN AAVAY \m eCalculation by Cv factor
[0}
5 04 N NANA AN > Q=198.Cv-/AP(P2+1.083) =+ kg/h
£ 03 AN o\%\\ % | Calculation by effective area
2 — O 2| Q=11.5./AP(P21.033)-wrrreoere kg/h
é 0.2 ~_o~% oua\)" (@ Equation in the domain of sonic flow
3 01 o\o,e\v:;\) «Calculation by Cv factor
2 R NP Q=98.9-CV-(p1+1.033)+eerseerseeesseeess kg/h
g 0 N 1 T «Calculation by effective area
VND10TID —6A I ! L 07,5=13mm? Q=58.51-S-(P1+1.033) vrvrrrerererse kg/h
vNDioop —8a | 1© L 50 . 07,5=18mm?
VND10CID —10A .| 50 [ 100 7, 5=23mm?
VND20ID_10A ! 50 L ! 100 015, S=70mm?
VND20CID—15A , 190 g 20 sug, 015, S=90mm?
vnp3oop | 190 200 , %00, e 020, S=140mm?
— L 200 300] 400 500 600 700 025, S=220mm?
VND50[1D j 500 1 1000 032, S=320m m22
VND60CID , 500 1900 | 1500 240, S=500mm
INBO I 500 1000 1500 2000 2500 050, S=770mm?
1000 2000 3000 2000
Flow rate Q (kg/h)
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| Flow Characteristics |

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

c000 | How to Read The Graph \
In case of a water flow of 100 #min.
. VND40[ID (Orifice 925)
N e AP =0.035MPa
so00 - a2 VND30CID (Orifice 620)
o e AP = 0.08MPa
10@“*95 : '“=_7_1A37" VND20LID (Orifice 015)
WD AO‘“\lm‘ T AP = 0.2MPa
1000 / %) ’\156 )
e g | How to Calculate Flow/Water |
/ 0506"- 2 5“\\‘“’\“’ <Water and other liquids>
500 _— N s 022 —] ,“’510“ « Calculation by Cv factor
£ — WA
£ T T S e | amezon TR e
o o3 e g0
ol / [ o\5 . —21 31 « Calculation by effective area
A5 Ds )
[ L— /‘,\9'2-0g 5 N
z — Pt / 10.24P
k) | - \1“0')_0 Q=0.8-S- s T ¢/min
100 > = OF
l// / —— 4159° Note) Calculation error of fluid with viscosity of 50
v ot 50 cst or less will be very small.
50 / A0h & ol 1“\‘}‘ = 8-
o Vs L)
- — ““mogc&. o819° Symbol
| ~ \jﬂmo 1 ‘.\\lﬁ\‘“ Q : Flow rate (Air and other liquids ¢min)
MV AP: Pressure differential(P1—P2)
! /GA\J“D‘ P1: Upstream pressure (MPa)
A P2 : Downstream pressure(MPa)
= S : Effective area(mm?) S = 17667.00N¢/min
0.035 0.05 . 0.08. 0.2 0.5 1 Cv: Cv factor (/)
Pressure differential AP (P;—P,) (MPa) G : Specific gravity (/) Air/Water =1
Construction
@ N.O.
6)
P1 /O @\;L T

—— P2 port

@{r&
O—]

% 4

e

A

port J | Operation Principles \
o= — VND [0 0301 (N.C.):

When fluid is exhausted from the P1 port, the valve (@

connected with the piston () is closed by the return spring (6)

|

B port

i

Component Parts * When valve opens

o i When pressurized air enters through the P1 port, the valve
No.|  Description Rl atonal Note piston moves upward by the pilot air that enters below the
@ _| Body Bronze _Clear coated piston and the valve element opens.
(2 | Cover assembly Aluminum alloy Platinum silver painted - When valve closes:
@ | Plate assembly Brass’ PTFE, EPR, FKM When fluid is exhausted from the P1 port, the pilot air below
@ | Valve element Valve material (PTFE) Brass the piston is exhausted and the valve element is closed by
() | Piston assembly Aluminum alloy — ;

- - - the return spring.

(® | Return spring Piano wire - VNDJI02(N.O.)
@ | Second plate assy |  Aluminum alloy — In contrast with the N.C., when air is exhausted from

Q » Body option S is made of stainless steel. the P2 port, the return spring opens the valve element.
Pressurized air that enters through the P2 port closes the
valve element.
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VND

RN 6A,8A, 10A

2x04.5 2xM4x0.7 depth 7
_ T\ 3
\
? tl——re 8
&)
\ T
C
[]
o
o
2
T . . 1 Pilot port
| > In tor (option —
Nz dicator (option) 5x1/8
1 i i
— D
i | il
[t} ) ‘ 0
™~ o| «
(o]
T
A-| B CO a1
. i £
;:::r—r %::: i T-ﬁﬁi"?'—-—‘o
Model Main port 24 1) ’ 23 %)
45 i
VND10CID-6A %) Bracket (Option) 27
VND10CID-8A Va
VND10CID-10A Y8
IS 10A, 15A, 20A, 25A
=3 M
(0]
&
® N
=
©
> 3
=z Indicator (Option) Pilot port
] /2X1/8
J= | % Pan @
— [ i >
4xeP, ‘ : P‘1
| 1
" G — 5 |
,_“ ! Bracket (Option)
1
|
-—A«l 15 B+
T Main port
1(A), 2(B)
A
Model Main port A B © D E F G M N P Q R S T U
VND20CID-10A ¥
VND20LID-15A A 63 42 28 14 | 735 | 815 | 4 52 26 | 45 | 243 | 23 | 25 34 56
VND30CID-20A ¥4 80 50 3 | 175 | 85 93 5 62 31 55 | 283 | 23 | 30 43 | 61.5
VND40CID-25A 1 90 60 44 22 | 101 | 109 6 72 3 | 65 | 333 | 23 | 35 49 74
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VND

TN 32A, 40A, 50A

H(At valve open

indicator (Option)

Pilot port

f——= | Main Qort
A 1(A), 2(B)

Model Main port Pilot port A B C D E F G H J
VND50C1D-32A 114 8 105 77 53 26.5 121.5 20 130.5 8 55
VND60LCID-40A 11 Va4 120 96 60 30 138 24 148 10 63
VND70C1D-50A 2 |z 140 113 74 37 161 24 171 12 74
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/A Precautions

| External Pilot

|

| Adiabatic Space

/\ Caution
Piping of pilot port (P1, P2)
P1 and p2 piping should be as follows

according to the model.

Port VNDLCIOCID VND[I02D
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, copper pipe, etc.)

4.2-40

A\ Caution

There is a space between body and cover
(+: approximate 1mm) for adiabatic effect.

Pt

Il
POﬁ\tEB o ==-P2 port
B

L ]
port —— ; u_\*‘ port
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