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.
813 Metal seals are used for preventing foreign matter such as cutting chips from entering.
Maximum operating pressure: 0.5MPa, 1MPa

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 Process valve Process valve Coolant valve fo?%ci)glj?mnpt)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 ° ° ° ° ° ° ° ° ° — —
8| Low vacuum (1 Torr) — — — L L] (] — — — — —
‘a| Coolant — — — — — — o o o — —
2| Steam — — — — — — — — — [ o
2 ° ° ° ° ° ° ° ° — ° °
i ) ° ° ° ° ° ° ° — ° °
s ° ° ° ° ° ° ° ° ° ° °
Re 5 ° ° ° ° ° ° ° ° ° ° °
G 34 ° ° ° ° ° ° ° ° ° ° °
3 '\’I‘IPPTTF 1 ° ° ° ° ° ° ° ° ° ° °
) 11/ ° ° ° ° ° ° ° ° — ° °
5 11/ ° ° ° ° ° ° ° ° — ° °
o 2 ° ° ° ° ° ° ° ° — ° °
P42:2710P 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 Actuator skip valve Actuator exhaust valve
Emergency stop, intermediate stop, Terminal deceleration, intermediate High speed operation, high-
inching deceleration, accelerative start speed exhaust

WA WA

- WA
[~ il

:
il

e

<

] XL |

A X[

X

Air motor driving valve  Air blow valve

VNA VA
]é % q . ;%! <

Air-hydro

Line stop valve Residual line pressure
VNA exhaust valve
=i
_%_ Main

]
Branch

Operation capacity when used in air-hydro units Air'hydro circuit: App"cation

T _ example A\ Caution A\ Caution
aco - Basic circuit When speed controller is
_VNA31IA-20A = z Skip valve function
VNA4HA-25 mounte . Combination of 2 or more valves of
T Connect a speed contrqller (Series Series VNA provides a skip valve
AS etc,) to A port (cast in body function. Connect the skip valve to
A)of VNA*11 (in order to protect . X
| 200 the speed control valve from the A port side of a stop valve as in
é surges when cylinder operation is the case of the speed control valve.
|E suspended, thus improving stopping
E Condition acouracy)
2 \\ Supply Pressure 0.49MPa _
5100 Hydraulic fluid 1SO VG32
= Load No load
= IR ipi
(3, i 0 ’ Piping length im &
o, VNAT11A 2
>
Q\\\\ VS0 3/8B(9 mm) 5
ol 1.;5 Lt ﬂﬁ\COvJL“POEIJ = Piping dia. \églysgé\ 1/28(13 mm) g
Bore size (mm)
VNA311A |3/4B(19 mm)
VNA411A [1B(25 mm)

This series can supplement the capacity Refer to Best Pneumatics 2 for
of conventional air-hydro valve units. m further information on air-hydro.

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.

O
:

controller

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
C EPR seal N | NPT B With bracket
Refer to Table (D for application. T | NPTF 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 ::ledcg‘f_glee:;:‘é /Igr;d::japt;:;;gsr;tr
Orifice Symbol Port
) D
Symbol size 1 2 3Note) |Symbol| size B:: connec:or ith indicat
(mm) NC. | NO. | co. RC(PT) pL | DIN connector with indicator
6A | 14 light and surge suppressor
1 010 8A 1/4
10A | 343
2 o015 :gz ?;8 Rated voltage
2
3 220 20A | 3, 1 100V AC 50/60Hz
4 295 25A 1 2 200V AC 50/60Hz
5 232 32A | 11/ 3 110V AC 50/60Hz
2 4 220V AC 50/60Hz
6 240 40A | 112
7 050 50A 2 5 24V DC
- 6 12V DC
Q Note) Only air operated type. 7 240V AC 50/60Hz2
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 \Mpa Max) Turbine oil CO:2
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

Air operated 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

£l
P
A B

P1
A B

VNA

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

VNA1OOO-6A 8 687.05 13
VNA1OOO-8A Ya 10 1275.95| 23 0.1 0.2
VNA1OOO-10A % 1963.00 35
VNA20OOO-10A 8 15 3729.70) 70 03 04
VNA2OOO-15A 4 4907.50) 90 ) )
VNA3OOO-20A ¥ 20  |7852.00 140 0.5 0.6
VNA4OOO-25A 1 25  [11778.00 220 0.8 0.9
VNA5OOO-32A 114 32 [17667.000 320 1.3 1.4
VNA6LICICI-40A 11/ 40  P7482.00 500 2.1 2.2
VNA7O0OO-50A 2 50  #2204.00 770 3.1 3.2

Valve Specifications

Fluid Refer to table (D on page 4.2-4.
. VNAOODOA —5 to 60°C (1)
Fluid T
temperature VNAODOB/OOOC 51099°C V)
(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

Temperature

Q Note 1) No freezing

Pilot Solenoid Valve Specifications

Not required (Use turbine oil No.1 (ISO VG32) if lubricated) (2)
—5°C to 50°C(Air operated: 60°C)
Note 2) Lubrication is not allowed in case of seal material EPR.

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
i | How to Read The Graph |
— + 1k
== Yalve ugstrean pressyre(Py} MPa In the sonic flow region: For a flow of 6000 (¢/min)
— Co— VNA4mmm(Orifice@25)....P1 = 0.14MPa
==
E 0.8 — ‘\ﬁ_‘“\;x\“' VNA4mmm(Orifice20)....P1 = 0.28MPa
= e e P:+01013) ={ 1t0 1.89) VNA4mmm(Orificeg15)....P1 = 0.5MPa
3 ""“““-—-::::"‘“‘ AN (P4£0.1015)
o T —
% 0.6 e, R\\\Q N \\\ Sl IB
5 """----...._____-“""*-..\ 0. ~N \\ c;l\“‘w' How to Calculate Flow
5 —r— . ¥ i t
g =0 e \ \ A N oot <Air amfl other gases> .
s 04 —— 05— gof® (DEquation in the domain of subsonic flow
£ ——-.h“'""'\...,__\ \ ) « Calculation by Cv factor
17 — ~ e §
& P L4
= ~—— \EQ\ N B _40R0.Cy. |AP(P2+0.1013) [ 273
3 02 “‘--__.\Q; \ ’) £>P1+ncn):i1013) Q=4080-Cv G 273+
T\ Y Ptquot3) | e ¢ /min (ANR)
* B’H + Calculation by effective area
e N\
i ; 3 Q=226.S. AP(Pz-oé).1013). 273
1 i ! 273+6
A 500 000 B0po%0 S=tdmmz | ¢ min (ANR)
VNAICICICT-8A =55 1660 855 3500 5860 °10 S=28mm? (DEquation in the domain of sonic flow

i Ll i L 1 | . . i
VNATCICICI-10A 1000 1 5600 : 555 4000910 S=35mm? Calculation by Cv factor .

E i il L | s - .Cv- 1 /2T
VNA2CICI-10A 5665 a0b0 | " Soa5015  S=70mm? Q=2040-Cv-(P1+0.1018) A=, [ 28
VNA2(JCIC-15A (- 5000 ! s Le15 S=90mm® | e ¢ /min (ANR)

s I | | Al L
VNASLLLXT-20A T 5000 6000 10000 5000 220 S=140mm? Caloulation by effect

0 L - _ ; + Calculation by effective area
VNA4[I[]CI-25A 50006000 10600 15600 3 :'[ s L—025 S=220mm? 1 —
VNAS[ICC-32A 0000 20000 30600 032 S=320mm? Q=113-8:(P1+0.1013) 175= - 575 5
VNAGLII1-40A | | 40500 1 40 S=s500mm:| e ¢ /min (ANR)
YNAPLIEI-S0M 20000 40000 60000 80000 50 S=770mm?

Flow rate Q (¢/min(ANR))

Turbine oil (ISO VG32)

5000
2000 <—VNA70I00 050
/ Ne¢/min= 42204.50
<~—VNAB[ITI] 040
1000 // // Ndmin= 27482
<—VNAS[ICI] 032
/ L Né/min= 17667
500 ] , > - =—VNA4OOO 025
= = / L N 11170
£ / <—VNA3[IO0 020
< / / N¢/min= 7852
o / ~—VNA2[I00-15A
a / / / ._1_515
g / / | Lunazooo-0a
2 100 = = ~ 015 Ndmin= 4907.50
LT L= | == <—VNA10J00-10A
L1 i / / 010 Neg/min= 3729.70
o e o T _A<~-VUNAIODOO-8A
— 010 Ng/min= 1275.95
/ ) /E L
v I / / =210 Nehina 687,08
min= o
|
|
005 o 0.2 05 1
Pressure Differential AP (Pi—Pz) (MPa)
4.2-6
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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
VNA4OC(Orificee15)....AP = 0.2MPa

| How to Calculate Flow
* Calculation by Cv factor

Q=14.2.Cv.| 1222
« Calculation by effective area

10.2AP
Q=085

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

Y 6A, 8A, 10A

2.046 _

2-M4 X 0.7 depth 7

Applicatre cattire cable

/0D, o6togr(DT)

|
#T r
(] o ;il' I
; . Pilot port
i ! i Z-Ro(PT) e
e L R
e Manual - —— e ] B
g =
5 T
2 l
= =
ol B
e [l
gl 8 o
| 5 &
= o
= —
]
“l ta- —4— B
B o}
| | &
24 @
72 SESIN oy . Main port
Model Main Port S(OIN connector: D) T 27 7| 2-RclPT)
Rc(PT)
VNA1OOO-6A %)
VNA10OO-8A Va . D7
VNA1OOO-10A 3/ + DZ: 9mm longer
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VNA

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

M Applicable cabtire cable
O.D.e6toe8(DT)
'
_ 4-ap Pilot port
o * Manual |/ 2-Re(PT) ¥4
‘6 i
=
|
cl
Q1 —
2| B
gl &
4] & o
::?
o
1 a
T : Main port
A 2-Rc(PT)
I{DIN connector: D)*
Q * DZ: 9mm longer
Model MainPot| » | g | c|p|E|F| 1 |L|M|[N|P|lQ|R|s|T]|uU
Rc(PT)
R 3
VNA2LICCH0A s | 63 | 42 | 28 | 14 |725|805|825|1425| 52 | 26 | 4.5 |243| 23 | 25 | 34 | 55
VNA2000-15A Yo
VNA3CIOIO-20A %4 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 o
(1 1"0D 06%08 (D, 00 M
i e
L ' .
= GIPFI%(C, T) ==
M | ide{Non-locki
anual override{Non-locking) } O
/" 2-Re(PT)
3 1 (T S
‘ — o | of j
8 s = P1 | P2
£ | F |
3 — | ! | -
z| B LJ
8| ® a o
4]
2| T
= - AT
@ I7ERY
A i B— M !
L \\\_L/dxu o
' SESS \.,‘___-—I = _ AN I I
o M
o Cc _ Main part
A 2-Rc(PT
S ae 2-Rc(PT)
Main Port | Pilot port
Model RO(T) | RoPT) | A B c D E F G J M
VNAS5CIC-32A 114 8 105 77 53 26.5 120.5 20 129.5 | 219.5 55
VNA6LI11-40A 114 Y4 120 96 60 30 137 24 147 237 63
VNA7OOO-50A 2 |z 140 113 74 37 160 24 170 260 74
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Construction

VNA

Component Parts

—P2 port

No. Description Material Note

(1 | Body Aluminium alloy Platinum silver painted
2 | Cover assembly Aluminium alloy Platinum silver painted
(3| Plate assembly Aluminium alloy |Valve material(NBR, FKM, EPR)
@] Valve element Aluminium alloy |Valve material(NBR, FKM, EPR)
(5 | Piston assembly Aluminium alloy —

(6 | Travel spring Stainless steel -

(7) | Return spring Piano wire —

Pilot solenoid valve — —

Q Note 1) Parts (3, @ are for selection of valve composition.

Replacement Parts

T

B port

| 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.
VNA[I020, (1127 (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 VNATOOA |VNA2OOO VNA3OOOD | VNA4AODOOD | 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
©) E'Sast:mbly \ﬁ;’:ﬂal 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
@ | (Vave 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

Coil rated voltage J

SF4—{1][Dz

—23-Q

l Manual override/classification

VO301-00

—Q

Coil rated voltage e——

ISurge voltage suppressor
— — None

1 — 100V AC 50/60Hz — —— Non-locking push style 1 — 100V AC 50/60Hz $ — Surge voltage suppressor
2 — 200V AC 50/60Hz 2 — 200V AC 50/60Hz (Except for DL)
3 — 110V AC 50/60Hz . . . 3" — 110V AC 50/60H .
4 — 220V AG 50/60Hz Electrical entry/Indicator light 1 — 200V AG 50/60H§ Electrical entry
5 — 24V DC and surge voltage suppressor. 5 — 24V DC D DIN connector
6 —12VDC 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 9 — 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 V0301-00C1D[1-X302
class | (Mark: D)......... DIN terminal type Indicator light and
surge voltage
suppressor
Coil rated voltage

| 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 | VNAC020) | VNACIO3D) | VNAD130)
P1 External | Bleed External | External
pilot port pilot * pilot

po | Bleed External | External | Pilot
port pilot pilot * exhaust

If the pilot air is not supplied, the valve
position will not be held. Pressurise Port 12
(P1) or Port 10 (P2) when using the product.

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, tube copper pipe, etc.)

4.2-10

/\ Warning
1.Piping

When operation is suspended, surge pressure will
be generated between the cylinder and VNAO11A.
To directly thread in the cylinder, use durable
fittings (SUS square 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
1.Air bleeding

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

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)

O
2

Combination of Series VNA and flow control

valve (Series AS
VNA AS Piping (I.D.)
10A | 111 420-03 %8 B(29.5)
15A | 211 420-04 2 B(@12.7)
20A | 311 500-06 ¥4 B(219.1)
25A | 411 600-10 1B(025.4)
32A | 511 800-12 114 B(031.8)
40A | 611 900-14 112 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 - 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 nve: Ao o e ot | [Eiyine 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 | .
a3} ®
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 \J 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 2 to 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 - -Q

Valve size lValve type lPort size
Symbol .
Orifice [ 2 [a%en] 4 | | por Rated voltage ~—— Manual override
Symbol | dia. ymbol | T 1| 100 VAC 50/60 Hz . Nondooki
N.C. | N.O. | C.O. | N.C. size : Non-locking push type
(M) | o5 MPa| 1MPa | 1MPa | 1MPa 2 | 200 VAC 50/60 Hz I
— M ® ® | 6A | % VD3 | 110 VAC 50/60 Hz 7o ¥ A Non-locking N
1l — T @ ® @ |8 v N4 | 220 VAC 50/60 Hz [ | pushitype A
— ® ) ® |10A| 3 5 24 VDC i llo? (projecting)
o11 ® ” el e 12VDC L /Ty | Valve
— — — e :
215 | @ ® M) — | 10A | % %17 | 240 VAC 50/60 Hz B: Slotted locking type B ¥l 151294
2 211 — — — M) Note 1) Semi-standard (tool required) Note) | )
215 ® ) ® — 15A | 12 Note 2) Contact SMC for other P Y &l
voltages e
- ol4 | — — — [ ) 20A | 3 [
20| © | ® | @ | — ! ke
216 | — — — [ pep
4 25A | 1
25 —
222 : : : ® —: Non-locking
1 ush type
5 2 @ ° ° —132A | 14 push typ \fl,;;e
228 | — — — [ ]
;
6 10 ° ° ° ——| 40A | 112 5t07
233 | — — — [ )
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
& o0

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

Symbol
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

VNBOO010V VNBO0201V

P2 P1
Air
operated
A B A B
VNBO110V VNBO120V
External P1 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 Ve 687.05 13
VNB1OOO-8A a4 7 981.50 18 0.3 0.4
VNB1OOO-10A 1275.95) 23
VNB20141-10A % 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[1-40A 15 28 18648.50] 330 41 40
VNB6LI[1[1-40A 40 27482.00 500
VNB74-50A 2 33 28463.50 520 6.3 6.4
VNB700[-50A 50 42204.50 770
Valve Specifications
Fluids Water, Oil, 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:0O) 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-Cy1-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
o 1 T T T T 1
5 T Valve upstream pressure (p) Mpa ‘ How to Read The Graph ‘
w e b L I
w fr———— ] _-"'"--..._‘__‘ S
g_ 08 "___"__'_'_'-'-----_ == t:::m‘lg Prt ,|u;\s;—(‘|lw‘|.€LQ‘)—' In the sonic flow region: For a flow of 6000 (¢/min)
S 3 e e ey e B ~ | (P, 40.1013) VNBAEE% (8rifice 025).....P1=0.14MPa
© L — e ] VNB4 (Orifice 920).....P1 = 0.28MPa
22 g6 '-—--_.___"'f_"“__‘---._\""-:;x,g\ \x \ﬁg\;‘,‘;\c%_& VNB4OD (Orifice 015).....P1 = 0.5MPa
B = | ! > (et
¢ d == H%\\Qf\\\ X )"}‘\ x
3 0.4 = e\ N\ \ \ \:\ oV | How to Calculate Flow
’ 0. ! - .
2 :;“‘xg:ls\s ) = i 5)Aér antc'l Othe:hgage»' f subsonic fl
© : - (PI+0.1013) quation in the domain of subsonic flow
- 02 = \\\ % = 1-89 e Calculation by Cv factor
e M \/ P2+0.1013 Q4080.Cy. [APP2101013) [ 273
TN )I/] | - G 273+0
i |‘ T e ¢ /min (ANR)
]
:::gg;'x 500 | i 1000 7500 %7 S:13mmz e Calculation by effective area
I L L 1 L L =
VNB1II-10A . .i 000 i a0 2000 gt 8_18mm2 Q=226.S. [AP(P2+0.1013) [ 273
i 500 1000] 1500 2000 @op 9r ST G 273+6
vvh:B:DDngm 1000 12000 3000, 4000 5000 °M 3:45""“2 """ ¢ /min (AN
- . |2000 4000 | _ 6000 8000 15 S:?Dmmg (2Equation in the domain of sonic flow
vvrr;zg:é_:si 1000 | 2000] 3000 | 4000 5000 6000 °M S=56mm e Calculation by Cv factor
O0-15 L—y T . - Lee-e15 S=90mm?
2000 14000 6000 8000 10000 Q=2040.Cv-(P1+0.1013) 1 . |27
= L + 1 1 1 1 = v — .
VNB3[14[1-20A 5000 2000 BDOP 8000 I 10000 14 S=90mm G l/nf;s(fNR)
Y . _ P
VNB3[I[I[1-20A 5900 5000 | I‘ICDCD ‘ 15000 220 S=140mm
v‘::?iud]s_:s: 4000 8000 12000 016 S=130mm? e Calculation by effective area
00-25. L . L : : 25 S=220mm?
50006000 10000 15000 20000 25000 © 1 273
o L | L - 2 Q=113.S:(P1+0.1013) /— -
VNSSCIAL) 30" 5000 0000 15000 20000 _ °22 S=2i0mm’ ( VG Ve
VNBS[CICIC] j; 16000 50000 30000 40000 232 5=320mm?|{ e ¢ /min (ANR)
L A L — 2
Vm?DDSS o0 10000 _ 20000 3000040000 228S=330mm"
i 50000 30000 40000 50000 @40 5=500mm
40]- 200' o0 OGIOO UOI 00 233 S=520mm?
VNB7[ICIJ-50* L 4 ! L 50 S=770mm?
20000 40000 60000 80000 U
Flow rate Q (¢/min)
Water
5000 | How to Read The Graph
In case of a flow of 100 ¢min:
Ngmin | VNB4OD (Orifice 025).....AP to 0.035MPa
. VNB4LOI (Orifice ©20).....AP to 0.08MPa
2000
= FE:E;SEDU 950 4220450 | yNB4CIID) (Orifice 015).....AP 0 0.2MPa
_—1 _.— S—VNB6LI[I[] 040 27482.00
1000 = — VNB6(14( 1 028 18648.50
. / _//./ =—VNB5[1[I[] 32 17667.00
£ 500 L =" 7" | . weatm ozs e | |-HoW to Calculate Flow
= s L= / ‘// VNBS[ 4[] 022 10796.50 e Calculation by Cv factor
= = _~ _— <+—VNB3[I[][} 0620 7852.00
o | // = / VNB4[40] 016 6870.50 Qe14.2.0y. [1022P
£ =5 |.==F = / / -—SI;IWBB%DDthms 4907.50 G
= / e = — / 1%25&8—1%?&?59 03?-‘,;33_70 e Calculation by effective area
3 _// ,.-/,/-/ 4 ~_— J-VNB2I4T-15A o™t 2944.50 10.24P
T 10()#7 —/ = e ‘_f// *I—\HBZDN:L'IOA@“ 2453.75 Q=0.8-S4/ —(q - ¢/min
'/%" L // / ~_VNBIOIOICI-10A o7 Note) Calculation error of fluid with viscosity of 50cSt
50 / .r/ /”_ // -—VNB‘ID‘DEI:BA 27 91323235 or less will be very small.
1 y ’
- -~ [ -6A o7 6B870.50
/ —1 = — ‘// VNBICICIC-6A Symbol
/51 ¥ / / | |
s / Q :Flow rate (Air and other gases #min(ANR))
/’ \ /:// (Water and other fluids ¢min)

4.2-14

0.035 0.05 0.08 0.1 0.2 0.5
Pressure differential AP(Pi—Pz) (MPa)

-

O
<

AP: Pressure differential(P1—P2)

P1 : Upstream pressure (MPa)

P2 : Downstream pressure (MPa)

6 :Temperature of air and other gases (°C)
S :Effective area(mm?2) S = 17667. N¢//min
Cv : Cv factor (/)

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



VNB

T 6A, 8A,10A

Standard
2x04.5 2xM4x0.7 depth 7
; .
(=)
[Fs)
18
Applicable cabtira cable
// O.0. o610 08 (D.T)
I. l’-{‘._
Pilot prort H
\ 2x1/8 ‘
=
:6_' Manual \E%_
g ; : N
c
3 Ty
5| 5 P
=
& 4 % %
b A
o ol |
©) Lo , =
A MainPort gI 54 | | Main port
ode 1(A), 2(B) | 72.5(DIN sonnector:D}* 77 1(A), 2(B)
VNB1OOO-6A /8
VNB1OOO-8A 4 Q
VNB1OOO-10A 38 # DZ is 9 mm longer
/\ Precautions
[ External Pilot | |Vacuum Pilot
/A Caution

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

/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.

Standard Vacuum pilot Pla
Port|VNBLJO0 ;]| VNBLJ02(1|VNBLI03[]| VNBL1 %D Port| VNBO010V | VNBJ020V | VNBO1:00V ﬁ
External | Bleed External | External External External
i pilot port pilot pilot P1 | Bleed port pilot pilot \_g_l
Bleed External | External Pilot External Pilot Vacuum pump
= port pilot pilot |exhaust R2 pilot Bleed port exhaust
It is recommended to mount a silencer ’PIplng ‘
in the EXH port and the bleed port .
for noise reduction and dust entry A Cau_t,lon_ ) )
prevention. 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

TN 10A, 15A, 20A, 25A

Standard A Applicable cabtire cable O.D.
afitosd(D.T)
v}
N
e - G
4 X oP
o Manual 1 Y
= ;—l—-
9 .
B . <o
cl g
2| = |
z3 ; i
B E ) L
R T w
= R . L
= I
o A 15 B
- || — Main port
1(A), 2(B
) . (A), 2(B)
I{DIN connector: DY*
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
VNB2OOO-10A EZ)
VNB2LIL-15A A 63 | 42 | 28 | 14 |725(805|825(1425| 52 | 26 |45 |243 |23 | 25 | 34 | 55
VNB3[[[1-20A 7 80 | 50 | 35 [175| 84 | 92 | 915|154 | 62 | 31 |55 |28.3 |23 | 30 | 43 |60.5
VNB4[I[1[1-25A 1 90 | 60 | 42 | 22 | 100|108 | 975|170 | 72 | 36 | 6.5 |33.3|2.3 | 35 | 49 | 73
NN 10A, 15A, 20A, 25A
Vacuum pilot P
a Applicable cabtire cable O D
vBloe8 (D)
A
- (D)
GIPFLA(C.T)
Sl 4XoR pal
5 |
sl gt W | E Manual
; =0 : {MNon-locking)
2 5 |
o Bl e |
g I .
(=] '
=3 i
w A 15 B
Main port
vV c ML
A 0B 1(A), 2(B)
||DIN connector:D |
| DIN terminal with indicator light |
Mainporti oA | g | ¢ |D|E|F |1 |L|P R|s|T|u|Vv|w
Model 1(A), 2(8) Q
VNB2OOOV-10A %
VNB2LEICV-15A V 63 | 42 | 28 | 14 |72.5|80.5| 97 [1705| 52 | 26 | 4.5 |24.3|2.3 | 25 | 34 | 55
VNB3[I[J[JV-20A 3/4 80 | 50 | 35 [17.5]| 84 | 92 [102 |182| 62 | 31 |5.5 |28.3|2.3 | 30 | 43 |60.5
VNB4[[I[1V-25A 1 90 | 60 | 42 | 22 |100 /108|103 |198| 72 | 36 | 6.5 [33.3|2.3 |35 | 49 | 73
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VNB

T2 32A, 40A, 50A

Standard/Vacuum pilot

Applicable cabtire cable

—=—=3n,.. ~ 0.D. 06 to o8(D) ™
©) ||
GPFY)4(C. T) .
T ‘ { Pilot port
Manual{Mon-locking)
8 _— | T
g ; FPJ@ o
2 S P1| P2
£ ' |
Slg
L1
Zl & °
e g | w
5 | Y
A —32—-B -
| AE
é‘—% =
M ] ! c Main port
" ae - 1(A), 2(B)

Main port | _.

Model 1(A), 2(B) Pilot port A B C D E F G J M
VNB50OO-32A 114 % 105 77 53 26.5 | 120.5 20 129.5 | 219.5 55
VNB6LICICIC1-40A 112 Ya 120 96 60 30 137 24 147 237 63
VNB7OOO-50A 2 Va4 140 113 74 37 160 24 170 260 74

O
:
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VNB

Construction

41— B port
Component Parts
No. Description Material Note
@® Body Bronze® Clear coated
@ Cover assembly Aluminium alloy | Platinum silver painted
Plate assembly Brass® Valve material (NBR, FKM, EPR)

Valve element

(NBR, FKM, EPR)

Stainless steel or brass

N.O.

| Principles of Operation (The vacuum pilot style is excluded) |
VNBCI0 ll], )| 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

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 0207, (01200 (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 [J 03I (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).

Return spring Piano wire —
Pilot solenoid valve — _

©)
@
(® | Piston assembly Aluminium alloy —
®
@

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

Replacement Parts

Part No.
No. Description VNB1OOO |VNB2OOO |VNB3CDOO |VNB4OOO |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
FKM | VN1-A3BB | VN2-A3BB | VN3-A3BB | VN4-A3BB | VN5-A3BB | VN5-A3BB | VN6-A3BB | VN6-A3BB | VN7-A3BB | VN7-A3BB
EPR | VN1-A3BC | VN2-A3BC | VN3-A3BC | VN4-A3BC | VN5-A3BC | VN5-A3BC | VN6-A3BC | VN6-A3BC | VN7-A3BC | VN7-A3BC

Plate Val
®(1) assembly maatlevrieal

Valve (2 "l NBR | VN1-4BA | VN2-4BA | VN3-4BA | VN4-4BA | VN5-A4BA | VN5-A4BA-3 | VN6-A4BA | VN6-A4BA-3 | VN7-A4BA | VN7-A4BA-3
@) element ma?evrieal FKM | 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-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

SF4—1||DZ]| —23—Q VO301| |-|5|D|1-Q
l Manual override — Bogg:g;zn 1
Coil rated voltage e—— — |Non-locking push type 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
S Ao | e T 0WCS0: | b T fming
5 — 24V DC Electrical entry and indicator light and surge 3% 110 VAG 50/60 Hz DZ | DIN terminal with light/surge voltage suppressor
6°— 12V DG voltage suppressor 25 320 VAC 20/60 HZ
7°—240V AC 50/60Hz ~ D_|DINconnector 5 osvDC £
9 — Other DZ | DIN connector with indicator light and surge suppressor 61 12VD0
* Option 797 240 VAC 50/60 Hz
Note 1) Semi-standard
wae] Contact SMC for other voltages (9) Note 2) For other voltages,
please consult with SMC
A Protective class
class | Mark:D)......... DIN terminal type ?S:Sist)sr?[';\llate for VO307: DXT152-14-1A
4.2-18
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Air Operated Valve/External Pilot Solenoid
Coolant Valve

Series VNC

th e External pilot solenoid valve
ed by N.C. NO. NG N.O.

ammer
Max.1.2MPa

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

z 154

= T

® 1 =

é /

% 0.8

@

"E" 0.6

5 04

E

z 0.2

2

w

t © 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 mo 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|15AHA1 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 | Va4 5 24V DC
— 10A | 38 6 12V DC
10A | 3
- o15(011) 1/s 7 240V AC 50/60Hz
15A | 5 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
VNC100O-6A 1% — 687.05 13
VNC1OOO-8A Ya — 7 981.50 18 0.2 0.3
VNC1OO[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 . 11 2944.50 55 ’ ’
VNC20O-15A 15 4907.50 90
VNC3[14-20A Y, . 14 4907.50 90 08 1.0
VNC3I[I[0-20A 20 7852.00 140
VNC4[14-25A 1 _ 16 6870.50 130 12 14
VNC4OOO-25A 25 11778.000 220 )
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[I[1[1-40A 12 B 40 27482.00 500 3.6 38
VNC7040-50A 5 . 33 2846350 520 55 57
VNC700[I-50A 50 42204.50 770 )
Symbol
Valve style
et N.C. N.O.
VNCOO0:[O | VNCOI020
P1 P2
Air operated
VNCOO0:0O | VNCO120O
P1 P1
External pilot
operated
Valve Specifications Pilot Solenoid Valve Specifications
Applicable fluids Coolant Model VNC10O0OO VNC20O0OOto 90001
Fluid VNCOOOA -5 to 60°C Pilot solenoid valve SF4-000-23 VO301-0000TI-X302
-5 10 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 £ lvNcOom2Oo 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;;/lf;cl((l;&iggsh Non-locking push style

Table (1) Operating pressure vs pilot pressure

0.7 Pilot pressure should be used |
gf 0.6 within the range (A against
S 05 Cgoperating pressure
T 04
2 0.3
g ) ,.---'""‘f’
S o=
= 0
0 01020304050607 08091
Operating pressure (MPa)

O
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| Flow Charactertistics

5000 /
/ Ne¢/min

2000 A ~—VYNC7 101 050, 42204.50
= VNC7014 0,033, 28463.50

= .//// > 3J:VNC6|:DD ,040,27482.00

ok 1z // /// VNC6 14,028, 18648.50
///// /' VNCS5 (1011 , 032, 17667.00

= -1 - /

o= 2 <—VNC4 00, 025, 11778.00

00 '_7// / ’,//{ ~—VNC5041], 022, 10796.50

E -~ = = —~" _| <—VNC3 010,020, 7852.00
£ é/////// ~—VNC4 1401, 016, 6870.50

s L -
= = >~ = YNC2CICIEI—15A, VNC3T14 )
9 '///// 7 / = 515,4907.50 0 14, 4907.50
2 / K L ~—VNC201CJC] —10A, 015, 3729.70
= = | // < VNC2[14[1—15A, of1, 2944.50
2 0 // T o /,,‘/ ~<—VNC2[14[1—10A, of1, 2453.75
= =5 ///L/’¢/
%’ V// -

. A s _A =—VNCIOIC0 104,07, 1275.95
/' = //' ~—VNC1CICIC ~8A, 07, 981.50
/l;.» o '// ~<—VNCICICICI-6A, 07, 687.05

"
. ¥ /
0035 005008 01 02 05 1
Pressure differential ~p(P-P:) (MPa)

How to Read The Graph

Pressure differential when using a coolant
(flow rate 100¢/min) VNC4OOO(Orifice size
@ 25): AP = 0.035MPa, VNC20OI (Orifice
size @ 15): AP = 0.2MPa

How to Calculate Flow

+ Calculation by Cv factor

Q=14.2.Cv.,| 1224

+ Calculation by effective area

10.2AP
Q=0.8-S-\—¢g

(Symbol)

Q: Flow rate (¢min)

AP: Pressure differential(P1-P2)

P1: Primary pressure(MPa)

P1: Secondary pressure(MPa)

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

G: Specific gravity (/) Water =1

\ Water Hammer Characteristics

VNCCICH(N.C. 0.49MPa)

Conditions: Piping length/30m
Steel tube, full pressure/0.49MPa

VNCCI4C(N.C. 0.97MPa)

Conditions: Piping length/30m
Steel tube, full pressure/0.97MPa

25

o 15A 8 8A
a o
g P g, = ——)
= /“ ______A‘______h-_""'--..\h /---'—'—'—---.."“" --..,._'_.
g = B AT~_20A o 20A {5a
g =t 3 S N
(=] A
© 08}y / L 407 --:ET"“ -:-O_, 16 // //#—— 92 \‘
_E A //——-"’"_ = @ /Z/ an0h N

1 —
= 2 T —— A
S os e g 1o e 50
: : —
2 5 A
= E
© 04 o 08
2 2
o 4]
5 o
£02 S o4
P ©
& @

o
0
1 2 3 4 0 1 o 3 4 5 3
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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VNC

AR i1l Port size: 6A, 8A, 10A

2-945 2-M4 X 0.7 Deep

i
Pilot port E
— 2-Rc(PT)
a
[ T N
3 &)
= 3 =t
o
5 %?.
Z| = ! L
S|3 Pt
83 o
& 3]
< A
o
3 o y)
¢ ~ |
© ]__‘
& 1
w0 —edhe—
e = 24 ~ Main port
Vodel Port size 72.5(DIN connector: D} 57 5-Ro1PT)
ode Rc(PT)
VNC10OOO-6A s
VNC10O0-8A /4 079 |
VNC1OOO-10A kZ) :9mm longer

4.2-23
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A CECRS GG M Port size: 10A, 15A, 20A, 25A

L % Electrical entry port: G(PF) !4 P
/ [
/ B
/ Q||
i @_E;_@
LRI [
‘ £ gr
4-gN | | "—Y v
- :\ | 1\ Manual override ol
}t (Non-locking push style) e @{\
” | A1 Pilot port
" N 2RePT
w W -
S
T“//_T\}}:[
of HAK
] e} Main port
A oB 2-Rc(PT}
H
MainPort
Model Re(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 2 63 42 28 14 | 725|805 | 87 [180.5| 148 | 52 26 45 243 | 23 25 34 55
VNC30O0[-20A 34 80 50 35 | 17.5| 84 92 92 | 192 [159.5| 62 31 55 | 283 | 23 30 43 | 60.5
VNC40[J[1-25A 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)¥%
' Manual override
' {Mon-locking push style)
7 F Pilot port
2-Rc(PT)
i O &
e
s © P | P2 |
¥
I (2] [=}
w

C Main port
A (m]=} 2-Rc (PT)
MainPort | Pilot port
Model Re(PT) | Re(PT) A B C D E F H J K L
VNC5000-32A 114 8 105 77 53 26.5 120.5 20 129.5 229.5 197 55
VNC6OII-40A 1o Va4 120 96 60 30 137 24 147 247 214.5 63
VNC7000-50A 2 Va4 140 113 74 37 160 24 170 270 237.5 74
4.2-24
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Construction
o— [N | In case of 32A to 50A
@) " | ®N.C. (Spring return normally closed)
S — ]
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 @) connected to the piston (® is closed by the return
- s spring @.
G| | = [ When valve body opens
/ When the pilot solenoid valve is energized (or when pressurized
) ] 7 air enters through the P1 port of the air operated style), the pilot
A T L [T air that has entered under the piston moves upward to open the
valve element.
- When valve body closes
€D 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.
Component Parts
No. Description Material Note
(1 | Body assembly Bronze Coated
@ | Cover assembly Aluminium alloy _ [Platinum silver painted :
& Pate assombly R R oo B ON.O. (Spring return normally open)
@ | Valve body Stainless steel In contrast with the N.C., when the pilot solenoid valve is not energized
® | Valve cover NBR/FKM 32A to 50A: O ring (or when air is exhausted from the P2 port of the air operated style),
® | Piston assembly Aluminium alloy the valve body is open by the return sping. When the pilot solenoid
@ | Return spring Piano wire valve is energized (or when pressurized air enters thorough the P2
(®)] Pilot solenoid valve = port of the air operated style), the valve body closes.
Note)If replacement parts for (3) or (5) are desired, rubber material should be designated per the table below.
Replacement Parts
Part No.
No. Description VNC1O0O0O VNC20oOOO VNC3OOO VNC4OOO VNC5000 VNCeIOO VNC70O0OO
-6A, 8A, 10A -10A, 15A -20A -25A -32A -40A -50A
©) Plate Valve| NBR VN1-A3CA VN2-A3CA VN3-A3CA VN4-A3CA VN5-A3CA VNB6-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 VO301-0000T-X302 (Refer to How to Order on p.4.2-26)
4.2-25
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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

NOAORWN =

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 | vNCDo20 | 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 ideal for

lubrication, dust blowing and cooling.

Pilot air operated cylinder driving
mechanism. Metal seal with

pop

pet valve structure.

P1: Pilot

SUP port =

Two seal materials

NBR/FKM

P port o> E

Smooth valve operation
Reduced valve switching

resistance due to balance
structure

——— Application

3 port valve (3.5MPa, 7.0MPa)

Piping
Primary side (supply side): P port
Secondary side (exhaust side):
A and B port
Supply pilot air higher than 0.25MPa
to P1 port
P1 port
(Pilot air - => {f}
SUP port) [ Y
e k)
A Port
P port 15 Cool -
(Coolant liquid :> _L AN (Coolant liquid
St = Bt por
~ —

| o> P2: Pilot
EXH port

r—=> A port 8

B port

Easy maintenance

Parts can be exchanged
without removing the existing

* &

W AL T s B i

T |

_VNHZI3A

main piping
Series
Operating fluid pressure Port Port size
3/8(10A), 1/2(15A)
3 port
3.5MPa por 3/4(20A), 1(25A)
2 port
3/8(10A), 1/2(15A)
7.0MPa (Large flow) 3/4(20), 1(25A)
3 port

examples

Ex1) 3 port valve: Reducing load to pump

VNH

Tank
Coolant pump

For reducing load to pump, coolant liquid is
returned form B port to tank in each time.

Ex2) 3 port valve: Switching nozzle

VNH

Tank
Coolant pump

Switching nozzles on supplying coolant liquid.
Ex3) 2 port valve: Nozzle ON/OFF

VNH

~
Tank Coolant pump 4

2 port valve application

(Not applicable for 7.0MPa model)

Piping

2 port valve (7.0MPa)

Primary side (supply side): P port
Secondary side (exhaust side):

A and B port
Supply pilot air higher than 0.25MPa to
P1 port.
P1 port
(Pilot air
SUP port)
L3 o)
P port ar -

(Coolant liquid &= {~ ° 1-3;” l:’1> (Co(:apni?quid
SUP port) EXH port)
- @ —
iy

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 —8M8 —

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|a|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 % Rcl | Re% | RcV2 | Rc¥4 Rt Rc%s |Rcl2 |Rc%a Ret
Orifice size 07.1 %% 28.7** | 0106 | 014.3™ | 03.9™" | 052*F | g6.2** 07.3 ** 08 ** 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 V4 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

xxEquivalent 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

Apparent 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 . ~ VNH4115-25A
500 / Neimin=6085.30)
=t i
/ VNH3115-20A
Ne/min=3140.80|
200 VNH2114-15A
_ Némin=2257.45,
=
[
~ VNH1115-10A
= Ne¢/min=1177.80
a
]
©
E
o
[T

<How to Read The Graph>
Pressure differential of coolant liquid whose
flow rate is 50¢/min
VNH4114(N¢/min=6085.30

): AP = 0.08MPa
VNH31145(N¢/min=3140.80):

):

):

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

VNH2114g(N¢/min=2257.45
VNH1114g(N¢/min=1177.80

<How to Calculate Flow>

+ Calculation by Cv factor

Q=142 Cv- 2235 ¢/min

« Calculation by effective area

10.2-AP
Q=0.8-S- G

3.5
Pressure differential AP=(P,-Pz) (MPa)
7.0MPa
L VNH4334-254")
B / (NUmin=6477.90)
- 4-20A
500 -~ YNH?SS?“_ZE' E
= // a
VNH2338-15A |ou
300 (NIimin=2355.60)
/ UNHI332-10A
200k /  (Nlimin=1668.55)
VNH4135-25AY
(Nlimin=1374.10)
VNHZ135-20A
€ 100 / L / {NFImiﬂS?s’LSD} +
- i -15A | ©
SF ///éy// nteh |
a
— £ WNH1138-10A
o 50 / / 1//7 (Nl.l'mln=33692.60:z
40—/ / /
S}
© 30 ‘ a f
2 20 : / ]
10f i :
0 1 1;_ L i = J
001 0.02 1 2 5
Pressure differential AP=(P.-P;) (MPa)
4.2-30
ZSNC

(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
VNH333A5(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
VNH1132(N¢min=392.60): AP = 0.8MPa

<How to Calculate Flow>

« Calculation by Cv factor

Q=142 Cv- 2225 . e/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

P Port [}::7
& |

9

I

I

6

<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.

EEJ:Png:t':> ‘Wlﬂ
Ly DIEJ

Wz
L

&

B Port

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

<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

(7 |[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.)

4.2-31



VNH

Dimensions
P = 1 Electrical entry port
; GIPF) 142
Pilot EXH port
. —— Silencer installed.(Standard)
Pilot SUP port Manual override
(Non-iocking push style)
D | ¥
\ T
¥ - i -
: b @EL e teoonnig il
\‘!j 1 Total B positions LA ‘e 3
E,:ZI {same position in the opposite side)
[s1]
;Ll Main port W19
] — l— «
- / L ®
¥ CoRT) (7300
| B ° o 1]
': — _— | Wf_% - |
G L O
] - T =
ad [N A :
| e e V o1
TOHTF A B o e v e B
JR—=SEUR b Lo ) b o
i 5 any (O
A - \ Z] / v v U)lr ‘ I—‘ 1 ) ¥
_ R _ L Leng hole for mounting *____F_
4 positions
. oD P " A >
ng - P »
Q -

Flow indicator of
2 port valve

Dimensions (mm)
= Jeanpen o {Pilotpot| A | B | C | D | E | F |G |H| I

VNH1OODOA-10A | 2-RelPT) 3/8 | 3Re(PT) 38 | Re(PT) V8| 60 | 2355 | 60 46 34 24 | 135 | 50 77
VNH2OOOA-15A | 2-Rc 14 | 8-Rc 12 | Rcls 80 | 265 | 77 60 40 36 | 1645| 60 | 95.5
VNH3OODOA-20A | 2-Rc 34 | 3-Rc 34 | Rcl/i 100 | 300 | 96 76 50 41 200 | 79 111
VNH4ODDA-25A | 2-Rct 3-Rc1 Rc4 | 115 | 3195| 113 | 85 60 50 | 219 | 90 | 119

Model

Model J K L M N O P Q R S T u \Y

VNH1OOOE-10A | — | 202.5| 29 25 30 37 75 88 34 | 105 | 62 6 X8 [M5X0.8Depth 5.5
VNH20OOg-15A | 20 | 232 | 36 30 40 43 100 | 118 | 445 | 16 70 7 X0 [M6X1Depth6

VNH3OOOE-20A | 24 | 267 | 48 35 50 | 50.5 | 126 | 148 | 60.5 | 19.5 | 92 9 X2 [M8X1.25Depth 6
VNH4OOO§-25A | 24 | 286.5 | 51 38 56 | 58,5 | 141 | 163 | 66.5 | 15,5 | 109 | 9 X2 [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
confirmation indicator on all valves.
J 3

By the adoption of a PTFE seal,

the valve is suited for steam.

Body material: Bronze (BC 6), ‘ o
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 o7 — [ ] [ ] 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/ 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 18 687.05 13
VND10CID-8A a4 7 981.50 18 0.3
VND10CID-10A A 1275.95 23
VND20CID-10A 15 3729.70 70 0.6
VND20CID-15A 2 4907.50 90 '
VND30CID-20A 3/ 20 7852.00 140 0.9
VND40[1D-25A 1 25 11778.00 220 1.4
VND50CID-32A 114 32 17667.00 320 2.3
VND60CID-40A 11/ 40 27482.00 500 3.6
VND70CID-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 (O 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 () Operating pressure - Pilot pressure (N.O.)
Valve N.C. N.O. 0.7 v | : It [ ‘]th‘ ]th ]
i se pilot pressure within the range
Valve size Normally closed | Normally open 0.6 —1 @ with respect to sach appiicable —|
b b pressure
1 2
05 :
— H el 7
VND1 @ —
= 04 —
AH HB A B > =
B ]
@ 1/ e |
g 03 = ® T
s L1 L
o //
P4 P2 o 02 =
1
20 ]
g _| |_ 1
VND & 0.1
$t AHHB | Al—»B
. 01 020304050607 08091
Applicable pressure (MPa)
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VND

| Flow Characteristics

Saturated Steam

1

09

08

0.7

0.6

| How to Read The Graph

In the sonic flow region: For a flow of 500 Kg/h
VND30LID (Orifice @20)--++ P'= 0.55MPa
VND40[ID (Orifice @25)-+-+ P'= 0.3MPa

0.5

0.4

03

i

0.2

%
%
%

01

Valve downstream pressure (p,) (MPa)

o]

VND10 D —BA

VNDIOCOD —B8A

07,5=13mm?
. 87,5=18mm?

VND1OLID —10A Ly = . 100 7, 5=23mm?

VND20ID— 104 | 50 i . ! 100 015, S=70mm?

VND20[1D —154A , 180 I . | 300, 015, S=90mm?
vnpsoop | %0 200 o | a0 020, S=140mm?
wNDgoop | 190 200 300, 400 500 600 700 g5 S=220mm?
VND50[1D I 500 | 1000 032, 5=320mm?
VND60LID y 900 1000 . 1500 040, S=500mm?
YND70 1D 500 _ 1000 1500 2000 2500 050, 5=770mm?

1000 2000 3000 4000
Flow rate Q (kg/h)
4.2-36
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| How to Calculate Flow

(» Equation in the domain of subsonic flow
*Calculation by Cv factor
Q=198-Cv-yAP(P2+1.033) -+ eeeeve: kg/h
«Calculation by effective area
Q=11-S-/AP(P2+1.033)----wxreeeve kg/h
(@ Equation in the domain of sonic flow
eCalculation by Cv factor

Q=98.9-Cv-(p1+1.033)-+++-wereeeeeeerees kg/h
«Calculation by effective area
Q=5.51~S-(P1+1 _033) ........................ kg/h



VND

| Flow Characteristics |

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

. I! | How to Read The Graph |
: In case of a water flow of 100 #min.
| VND40[ID (Orifice 925)
[ a2 [ e AP =0.035MPa
2000 o a2t VND30LID (Orifice 920)
! o— AP =0.08MPa
1099,950“ o 71482 VND20CID (OrificeAg15)0 o
WO s AP I - a
: T g | How to Calculate Flow/Water |
/ 506"‘- .2 N“m\\" <Water and other liquids>
500 ,_.-f"'" / \I“D_..-—?’Ehe/?-'r’;/ 1“5200 + Calculation by Cv factor
FE' — /‘“mho 0“"‘“““‘= 10.2AP
e
o N A {1
o / 5h o2 ‘“ e ‘31?3 « Calculation by effective area
© /..-f ,-:w?.ogo' 2 ““m\“
g //// :WDD'@‘ } Goss. e -
[ 100 - — "] - et B q ' G
= l’_,,...--*""""r / 215 a5 Note) Calculation error of fluid with viscosity of 50
/‘| 1r “\lﬂ‘“\: A A 50 cst or less will be very small.
50 [— - 4—’/ + —10h ‘!‘ 21'1 ﬁmpg |
L Wod ool 8190 Symbol
\ M 1 u\lﬁ““' Q : Flow rate (Air and other liquids ¢min)
-2 \juy AP: Pressure differential(P1—P2)
! ahﬂ"ﬂ‘o P1: Upstream pressure (MPa)
= P2 : Downstream pressure(MPa)
b "/008 T S : Effective area(mm?) S = 17667.00N#min
: 005 ‘ ey ] 1 Cv: Cv factor (/)
Pressure differential AP (P, —P2) (MPa) G : Specific gravity (/) Air/Water =1
Construction
2) _ N.O
. 1B 61,
P1 e
s [~ B = i
:\i_l\\ poﬂ_ — I | ; o= P2 port E‘ il_ "
. g [ h |—-T-., | t% .d—_ | | L
e [l T S_‘_J,_ l I
S ] ]
- \g]m H _?J a I ¥, 11 I L. -
L | B
|
P J
—E [ = ..'\_il-_\'
| T\\ N
A s s ‘°*+ — . 1—— B port
port i w | | Operation Principles |
| :
o L—— W\ VND [ OED (N.C.):

When fluid is exhausted from the P1 port, the valve @)
connected with the piston () is closed by the return spring (6)
Component Parts * 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
® | Return sprin Piano wire — the return spring.

Second Pl tg : A : — VNDLI02[J(N.O.)
@ | Second plate assy uminum atoy 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.

No. Description Material Note

Body Bronze* Clear coated
Cover assembly Aluminum alloy Platinum silver painted
Plate assembly Brass* PTFE, EPR, FKM
Valve element Valve material (PTFE) Brass®

Piston assembly Aluminum alloy -

©
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VND

IR 6A,8A, 10A

2xe4.5

2xM4x0.7 depth 7

40
18
50

i !
(i
= 18
2
(=]
2
< . . i Pilot port
LQ =
NE] Indicator (option) /, 5x1/B
] rr
| oK
— ey 1
| i
i + | 2
L | 5 3
A-| -8 @ g
. [ =
Main port 7 e
. = 8 8 -|-1 ©o
= 1A).2B) % Hesst )
Model Main port 24 (21) 23 ©
45 =
VND10CID-6A %) Bracket (Option) 27
VND10CID-8A Va
VND10CID-10A ¥
IS 10A, 15A, 20A, 25A
fg M
o Q
2 N
(g A
= Indicator (Option) R Pilot port
I /2X1/8
-+ i i) /
| Main port
1(A), 2(B)
Model Main port A B C D E F G M N P Q R S T U
VND20CID-10A ¥
VND20LD-15A Vo 63 42 28 14 | 735 | 815 | 4 52 26 | 45 | 243 | 23 | 25 34 56
VND30CID-20A % 80 50 35 | 175 | 85 93 5 62 31 55 | 283 | 23 | 30 43 | 61.5
VND40CID-25A 1 90 60 44 22 | 101 | 109 6 72 36 | 65 | 333 | 23 | 35 49 74
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VND

IZIEETN 324, 40A, 50A
=
2
[=]
@
=
g ) )
z| Indicator (Option)
I / .
J 1 S Pilot port
—
T Pi P2 I
| £
(=] o |
o wl
-
—A- - —32——-B-1 ]
| O @ | \‘--.._ i _/ y
J c . “~_Main port

- A 0B . 1(A), 2(B)

Model Main port Pilot port A B © D E F G H J
VND50ID-32A 114 Y8 105 77 53 26.5 121.5 20 130.5 8 55
VND60CID-40A 115 a 120 96 60 30 138 24 148 10 63
VND700D-50A 2 Ya 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[IO02D
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

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

P1
port-§

=Pz port

port f—+ T
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