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Dynamic Simulation Analysis of High-pressure Pneumatic Pilot

Solenoid Valve
YE Hong, XIANG Zhong » HU Xudong
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Simulation analysis was carried out for high-pressure pneumatic pilot solenoid valve which
integrates the pilot structure and the main valve core. The kinematic equation of the solenoid valve was
created based on Newton’s second law. Then, the dynamic model of the electromagnet was established
according to the characteristics of the solenoid valve module. Then, the differential equations of gap
chamber pressure change was established based on the model of a fixed volume charge and discharge
model. Based on the kinematic equations of solenoid valve, Matlab/Simulink was applied to achieve
dynamic simulation analysis of high-pressure pneumatic pilot solenoid valve with two sections of
displacement. The simulation results show that the optimization of gap chamber in solenoid valve gas
circuit can improve the speed of pressure balance establishment in the pressure relief process of pilot holes
and then increase response speed of solenoid valve.

Key words: CNG vehicles; high-pressure pneumatic pilot solenoid valve; dynamic characteristic;

Simulink; pneumatic
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