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A Design of On/Off Type Solenoid Actuator for Valve Operation
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Abstract: For a design of on/off solenoid actuator for valve actuating, designer must have the experimental

knowledge as well as general electromagnetic formulas to design object. It is possible for theoretical knowledge

to do the out-line design, but it is impossible to optimal design without experimental knowledge which only

can be achieved through many repeated experiments. In addition, in present on/off type solenoid actuator field,

the smaller, lightening, lower consumption power, high response time are effected as the most important design

factor. So, experimental knowledge is more needed for optimal design of solenoid actuator. In this study, we

derived the governing equations for optimal design of on/off solenoid actuator for valve actuating and

developed a design program composed electromagnetic theories and experimental parameter values for

inexperienced designers. And we proved the propriety of this program by experiments.
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Table 2 Input Variable and Input Value
INPUT PARAMETER
symbol name input value
P supply pressure[N/m’] 980000
dN nozzle diameter[m] 0.0005
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dl plunger diameter[m] 0.004
T; temperature rising[ C] 0
\Y% voltage[ V] 24
L, plunger length[m] 0.01
F compensation
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stroke & nozzle diameter
alfs ratio 1
(Se/dN)
maximum Magnetic Force
alfspr | ratio for maximum spring 12
force
fv voltage fluctuation ratio 1
magnetomotive force
ng . 11
compensation constant
beta | coil height(h)/coil width(w) 2.86
lamda |heat dissipation coefficient 10.7(at80C)
gdl guide tube thickness[m] 0.00065
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a spiral coil diameter(standard| refer to Coil
S coil) Catalog
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