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Abstract: Port size 80mm or above large-flow type solenoid valves are extensively used in dust collector and power

plants. These multi-stage solenoid valve have few problem. first, multi-solenoid valves are almost depend on imports

and there are weak in the brine environment and the low energy efficiency. Because these problem, increased the

necessity of research on the development of large flow and high pressure type solenoid valves. In this study,

describe the design method of multi-stage solenoid test bench and confirm the influence valve performance on

several parameter such as diaphragm orifice diameter. At first, each part has modeled by AMESim simulation tool

and combining them. This AMESim virtual multi-stage solenoid valve found influence valve performance on the

valve parameter. Finally developed the multi-stage solenoid valve and verified that performance on experimental

result.

1. M B
S : effective section area, mm”
t : exhaust time, s
P : after release pressure, MPa
Py : before release pressure, MPa
V o Air tank volume, dm’
T : Air tank temperature
Qmi : Flow rate of main input
@mo - Flow rate of main output
G * Flow rate of bottom orifice
Cra © Flow coefficient of bottom diaphragm
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. Flow coefficient of bottom orifice
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Py
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bottom diaphragm output area
Pressure of main input
Pressure of main output
Density of main input

bottom diaphragm orifice area

: Pressure of bottom chamber

Distance of bottom diaphragm
Diameter of bottom diaphragm orifice
Flow rate of upper exhaust

Flow rate of bottom exhaust

Flow coefficient of upper orifice
Upper diaphragm orifice area
Pressure of upper chamber

Density of upper chamber

Flow coefficient of upper diaphragm
Density of bottom chamber

Upper orifice diaphragm area
Pressure bottom exhaust

Distance of upper diaphragm
Diameter of upper diaphragm orifice
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Fig. 1 Circuit of the valve
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Fig. 2 The structure of the solenoid valve

B F745e &dlwel el 77} ArtEw
FAATL AR FHoA Hrl 45 A 277}
WA Bk A% A o] wopw tholo}
zege] gzl thojolxgo] delA =M s
Awe] F717h MEHA Hrh wEe YR §5e
Fig. 37 2t}

[

T
il
)



B ZEA

Fig. 3 The inside flow of the solenoid valve
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Fig. 4 Circuit of solenoid valve
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Fig. 5 Internal pressure on top orifice diameter
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