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Simulation Study of Constant Pressure Difference Blowing
Valve Based on AMESim

JIA Yuanjie, LIAO Yide", DU Zhangwei, MEI Jia
School of Mechanical & Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To further explore the dynamic characteristics of blowing valve and the influence of various
parameters on the working performance of blowing valve, the internal structure of the constant pressure
differential blowing valve was simulated by using pneumatic component design library in AMESim. Based on
AMESim, the dynamic characteristics of the valve and factors that may influence its working performance were
systematically analyzed, including the spring stiffness, precompressed spring length, air-source pressure and
outhoard seawater pressure. The simulation results show that: the outlet pressure of the constant pressure
differential blowing valve is stable and the dynamic response of spool is rapid, and the range of differential
pressure control can be modified by changing the spring stiffness and precompressed spring length, and the
pressure difference of the constant pressure differential blowing valve will fluctuate with the change of air source
pressure and outboard seawater pressure, but the fluctuation range is within the scope of pressure difference
control accuracy requirement. Besides, reducing the outboard seawater pressure or increasing air source
pressure can effectively shorten blowing time and improve the work efficiency.

Keywords: differential pressure control; pneumatic blowing valve; storage containers; AMESim simulation
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Fig. 1 Structure diagram of constant pressure difference

SN

blowing valve
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Fig. 2 Simulation model diagram of constant pressure

difference blowing valve
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Tab. 1  Blowing valve simulation parameters
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Fig. 3  Characteristic change curves of constant pressure difference blowing valve: (a) pressures in storage containers,

(b)gas flow, (¢)spool displacement, (d)spool velocities
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Fig. 4 Change curves of pressures in storage containers under different parameters:

(a) spring stiffness K, (b) precompressed spring length S,

(¢) air-source pressure Py, (d) outboard seawater pressure P,
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