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EXPLANATIONS IN THE PRINCIPLE 
DESIGN OF SOLENOID VALVES
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Sectors and Industries

A solenoid valve is basically an electromechanical valve. Solenoid valves are the most frequently used 
control elements in fluidics. Their role can be to shut-off, release, dose, distribute or mix fluids or gases, all 
of which can pose a wide range of requirements and environments that must be accommodated in order 
to deliver reliable and effective service.

Essentially solenoid valves are split between two designs, direct acting and pilot-operated. The former relies 
solely on the power of the magnetic coil to make or break the seal with the seat of the valve. In normally 
closed (NC) configurations, the coil is energised and the valve opens until the voltage is removed and the 
spring pressure closes the valve. The pressure and flow capabilities of these valves are determined by the 
power of the solenoid. A pilot operated solenoid valve uses the pressure differential between the inlet and 
the outlet to assist the solenoid coil and spring in opening and closing the valve. This design concept can be 
applied to various styles of solenoid valve in order to accommodate a wide range of applications where 
higher pressures and flows are required.

• What is a solenoid Valve

• Solenoid valve anatomy



• Selection of a solenoid valve

The type of solenoid valve most appropriate for each application is governed by a number of factors. Many 
of the solenoid valve components, such as the plunger, return spring and seals are all exposed to the media 
and therefore information on the chemical compounds, temperature and pressure are all necessary to 
make an informed material selection.

In the case of solenoid valve design, the general rule-of-thumb is: Plunger-type direct acting solenoid valves 
are best suited to neutral and clean fluids, while pivoted armature solenoid valves employ a media-
separating membrane and are therefore suitable for controlling corrosive, contaminated or aggressive 
fluids. If the production process involves liquid food products, the plastics and elastomers used should also 
conform to the local food and hygiene regulations. In addition, some processes require a cleaning cycle to 
be performed in between production processes and so the data is also required for this procedure as well 
to ensure there is no undue material degradation caused by steam or cleansing chemicals. Design choices 
determine reliability

There are many advantages of using solenoid valves. Cost, size, versatility and the fact that they can be 
used  in an array of industries. The applications are limitless as are the body and seal materials and can be 
used on a broad range of liquids and gaseous media. 
One of the main disadvantages of using a standard solenoid valve is its capability to handle dirty or 
contaminated fluids. We do have a solution though and isolating or separating diaphragms offer a unique 
technology to help overcome this problem. 

• Advantages and disadvantages of a solenoid Valve

• Difference between DC and AC coils

DC and AC coils differ based on the frequency influence in the power data and in the response.                                         

DC Coil                                                                               AC Coil

• No buzzing
• No shading ring required
• Lower starting force than the AC coil
• Lower switching pressure

• Valve tends to buzz
• Shading ring required
• Higher starting force than DC coils
• Higher switching frequency causes higher 

temperature rise
• A blocked plunger can result in overheating 

or failure



To explain basically :-when the differential pressure is greater on one side of the valve 
and more than the other side, a servo assisted valve will work perfectly. The problem 
occurs when the differential pressure is the same or near too on the other side of the 
valve. This could cause the valve to leak or not open fully. If you can ensure a 
differential pressure then the servo valve is both economically better as in most cases 
of higher pressures can be achieved. 

The direct acting valve for liquid applications assures a tight shut off when the 
differential pressure is the same and works at zero Bar. The downside of using a 
direct acting solenoid valve is that initially they are more expensive to buy and to run. 
The coil of this valve if held open for prolonged periods can get very hot, however this 
factor will not effect the operation of the valve. 

Direct-Acting 2/2 Solenoid Valve
No minimum differential pressure is required for 

complete opening.

Servo-Assisted 2/2 Solenoid Valve
A minimum differential pressure is required for complete 

opening.
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