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Solenoid Valves

For Industrial Media
2/2 & 3/2 Port




Net Fluid

N . . .
% General information about EVX Solenoid Valves

_ Allgemeine Informationen iiber die Magnetventile EVX

M\ Informations générales sur les Electrovannes EVX

r:‘ Informaciones de caracter general de las Valvulas de Solenoide EVX

m\ Informazioni tecniche generali delle Elettrovalvole serie EVX

Constructions Details

Solenoid valves are designed to control the media in pressure.
When an electric current passes through their coil these valves
open or close the interception coupler - directly or indirectly -.
The most important components of the solenoid valve are:

A Body of the Valve. It has an inlet, an outlet with threaded connections and an orifice for the flow of media.

B Armature. In some cases it serves as a seal by sliding in the armature tube.
C Armature Tube. It is equipped with the core, where the coil has been fitted.

D Coil. It produces the magnetic field that moves the armature.
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Direct - Acting /

Versions available

- 2/2 ways direct - acting N.C. and N.O.
- 3/2 ways direct - acting N.C.
- 2/2 ways Servo Assisted action N.C. and N.O.
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Versions available in details

2/2 ways Direct Acting

Normally Closed (N.C.)

In this version media are prevented from flowing through the
orifice by the seal of the armature. When connected to an
electrical power supply, the orifice opens and allows the inlet to
feed the outlet.

Normally Open (N.O.)

In this case the orifice is open. The inlet feed the outlet. When
connected to an electrical power supply, the orifice closes.

In both cases the operation depends only on the magnetic field
that is produced by the coil.

These solenoid valves can work at zero pressure.
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3/2 ways Direct Acting

Normally Closed (N.C.)

This version has the connections of the inlet and of the outlet in
the body. The exhaust connection is above the armature. Media
are prevented from flowing through the inlet orifice by the seal
of the armature. The orifices of the inlet and of the outlet are at
each end of the armature. When connected to an electrical power
supply, the orifice of the inlet opens.

2/2 ways Servo-Assisted action

Normally Closed (N.C.)

As the static pressure increases with the diameter of the orifices,
the magnetic field produced by the coil must be augmented
proportionally. This is achieved by the servo-assisted solenoid
valve. In this model the pressure of media help to keep the main
seal of the valve closed. When the coil is not polarized, the flow
is prevented by the diaphragm of the main seal. In this way media
flow through a small hole in the diaphragm and help close the
valve. When the coil is polarized, the pilot orifice and the main
valve seal open. This allows media above the main seal to flow.
Note: the pressure range between the minimum and the
maximum of the differential pressure.

Normally Open (N.O.)

When the coil is not polarized, the main seal, which can be a
diaphragm, allows the flow of media through a small hole in it.
This keeps the valve open. When the coil is polarized the orifice
of the pilot closes. This increases the pressure of media and closes
the seal of the main valve.

Note: the pressure range between the minimum and the
maximum of the differential pressure.
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Compatibiliy

The following table shows the general characteristics that are necessary to determine the
compatibility with several materials and media. In order to determine the compatibility with
corrosive fluids it is important to know all data relative to:

- Temperature

- Concentration # : Good

- Media composition - : No Good

MEDIA S'g‘t’::fs&;ﬂ" aq NBR EPDM PTFE MEDIA S'g't’:zlsss;ﬂ" aq NBR EPDM  PTFE
Ethyl acetate # - - - # |Ethane # # # - #
Acetylene # # - # # |Ethanol # - - - #
Vinegar # - - # # [Formaldehyde # # # # #
Acetone # - - # # |[Freon # - - - #
Hard water # # # # # |Natural gas # # # - #
Hot water < 75°C # # # # # |[Fuel oil # # # - #
Hot water & steam < 140°c  # - - # # |Glycerine # # # - #
Water with glycol # # - - # |Ethylene glycol # # # # #
De-ionised water # # # # # [Hydrogen # # - - #
De-mineralised water # # # # # |lsobutane # # # - #
Hydrogen dioxide # # - - # |lsopentane # # # - #
Soapy water # # # - # [Methane # # # - #
Carbon dioxide (liquid) # - - - # [Methanol # - - # #
Dry carbon dioxide (gas) # # # # # |Calcium monoxide # # # # #
Argon hold # # - # # |Neon # # # - #
Nitrogen # # # # # [Nitrobenzene # - - - #
Petrol # # - # |Mineral oil # # # - #
Benzol # - - - # |Oxygen # # # - #
Butane # # - - # |Pentane - n # # # # #
Chloroform # - - - # |Propane - n # # - # #
Ethyl chloride # # # # # |Propane - n # # # # #
Methyl chloride # - - - # |Carbon disulphide # - - - #
Helium # # # - # |Toluene # # - - #
Heptane # # # - # |Trichlorethylene dry # # - - #
Hexane # # # - # [Xylol # # - - #
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Designation General Characteristics Typical Application
FKM Viton A synthetic elastomer derived from flour- General use
Tecnoflon  propylene. Excellent resistance to high up to 130°C
"standard version” Fluorel temperature, ozone, oxygen, mineral oils,
synthetic hydraulic oils, petrol,
hydrocarbons and many other chemicals.
Not suitable for superheated steam.
EPDM Buna - AP A synthetic elastomer derived from the co- Hot water and steam
Dutral polymerization of ethylene and propylene. Detergents, potassium
Nordel Suitable for non-phosphoric based and sodium solutions
hydraulic fluids. Water and steam max Hydraulic fluids,
140°C. Not suitable for mineral based polarised solvents.
products (oil, fats, fuel oil and petrol).
Warning: not to be used
with mineral oils & fats
PTFE Teflon A thermoplastic material also filled with a General use
mineral resin. Excellent resistance to many up to 160°C
chemicals. Optimum for high temperature.
Poor mechanical resistance improved by
adding mineral filling.
NBR Buna-N A synthetic elastomer with good Water max 70°C
Perbunan  mechanical and thermal properties. Good Air max 90°C
Rlaprim resistance to oils. Poor resistance to ozone Mineral oils,
JSR - N and atmospheric derivatives. hydrocarbons,

methane, ethane,
propane, butane, fuel oil.
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The Power of the Coils

The power indicated makes reference to a temperature of 20°C. For DC current the power is calculated
as follows: V2 (Volt)
P (watt) =V (VOlt) x | (Ampere) = Whm)

For AC current it is possible to calculate the apparent power during the inrush (instant of connection) and
the holding as follows:
P (VA) =V (Volt) x | (Ampere)

When AC current is used, voltage and current are not in phase with each other. Phase angle between current
and voltage is shown by the angle of j in the resistance triangle (three sides: resistance, reactor and
impedance of the circuit). The power - showed in Watt - for AC current is calculated as follows:

P (watt) =V (Volt) x | (Ampere) x Power Factor j

Power Factor j = Power Factor is always less than 1

The power - or electric input- in an AC current solenoid valve is higher during the inrush and decreases
when the stroke of the armature is complete. As the power depends on the Ohmic resistance of the coil,
in the DC current solenoid valve it is the same both at the instant of connection and when the stroke of
the armature is complete.

Insulation Class CEl 15-26 (Temperature Class)

The temperatures indicated are referred to the effective temperatures of the insulation and not to the
overheating.

Insulation Class Temperature
F 155 °C
H 180 °C

Service

As the coils are used in continuous service (ED 100%), they are normally anticipated.

When the time of the connection to the electrical power supply exceeds ~1/4 of the time/temp .
constant of the coil, the term continuous service can be used. Careful consideration should be given to
the connection time which should not be longer than 15’. For non-continuous service (e.g. ED50%) it is
possible to use coils at higher power than indicated. Also, the maximum ambient temperature should
not be exceeded.

Example
connection time 5’(connection time)
ED = — , — X100 = — — — X 100 = ED 50%
(connection time + disconnection time) 5’(connection time) +5’(disconnection time)
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Flow calculation

Each solenoid valve has a flow coefficient Kv.
With this data it is possible to calculate the flow. When the loss of pressure of the flow (pressure drop),the
media and the working pressure are known, it is possible to calculate the flow rate. This coefficient is
determined by way of experimentation as indicated by the standard VDE 2173 and represents the discharge
of water from the solenoid valve with a difference of pressure of 1 bar at temperatures between 5°C and
40°C.

Kv

Qn
P
P:
Ap

m®/h
m®n/h
bar
bar
bar

Kg/dm?

Kg/dm?®
Kg/h
°C
dm?®Kg
dm®/Kg

Kv coefficient measuring system

Solenoid valve in tast

=]

Flow coefficient
Flow

Normal Flow (20°C 760mm Hg)

Inlet pressure (Gauge pressure + 1)
Outlet pressure (Gauge pressure + 1)
Pressure drop (differential pressure
between inlet & outlet pressure)

Relative density with res
(Water @ 4°C=1)

Normal relative density as to the air

Mass
Inlet media temperature
Inlet specific volume

Outlet specific volume referred to
“P.” pressure and to the “t” temperature

Gas:  Ap= Ap< % Qn 514 x Kv \/%
P P+
= A 257 x K o —
Ap P> /2 Qn 57 x Kv m
pect to water Air: Ap= Ap< % Qn 26 x Kv \/ Ap x P
Ap=Ap> % Qn KvxPi x13
P, Ap
Steam: Ap= Ap< /2 G= 31.6 xKv \/Vz
P P4
Ap= Ap> /2 G= 31.6 x Kv \/ v
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