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Abstract: Solenoid valve has used in various industrial field extensively. A solenoid valve has different size,
shape and method of operation accordantly to industrial field. Many researchers study on kinds of solenoid
valve such as flow rate, dynamic, magnetic field, valve shape and operating method. But the flow rate
characteristic and dynamic response time performance on the diaphragm valve are not studied. This paper
describes the flow rate characteristic and dynamic response time performance on the diaphragm valve. At first,
the diaphragm valve is simulated in AMESim simulation tool. AMESIim model found that an effect of valve
performance depends on parameter. The parameter is the diaphragm orifice area. And the performance test
bench confirms the effect in this parameter. Finally, it finds out the flow rate characteristic and dynamic

response time performance on the diaphragm valve.
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P Input pressure, kPa

Ains - Inside area of diaphragm, mm’
Fs : Spring force, kgf

Mgia - Mass of diaphragm, g

Ao ¢ Outside area of diaphragm, mm®
AP : Inside pressure change, kPa

Fai, © Force on diaphragm, kgf

C ¢ Shape factor

Qagia - Acceleration of diaphragm, mm/s”
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Xdia
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: Velocity of diaphragm, mm/s

. Operating distance of diaphragm, mm
. Spring Force, kg

. Inside pressure, kPa
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Fig. 1 Configuration of diaphragm valve
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Table 1 Simulation parameters

T Ab o
Inside volume(2]¥) 0.3
Orifice area(mm2) 4
Air tank volume(2]H) 1000
f(x) X2
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Fig. 4 The simulation result of internal pressure.
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Fig. 5 The simulation result of air tank pressure
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