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Dynamic flow field analysis of the prestage of jet pipe servo valve

Chen Jia, Yuan Zhaohui, Guo Qiang, Chu Yuanbo

(School of Automation, Northwestern Polytechnical University, Xi'an 710129 ,China)

Abstract : The flow filed in the jet pipe and receivers is very complicated, especially in the dynamic situation, back flow and vortex etc.
exist . Based on the model of a certain jet pipe servo valve, the movement equation of valve is obtained by combining force equilibrium
of spool. Applying Reynolds averaged Navier-Stokes equations and the standard two equation model (liquid phase) , a visual simulation
model of the jet pipe to receivers of jet pipe servo valve is established through fluid dynamic software FLUENT. The fluid field and
transient response of the prestage are simulated and analyzed which is from jet pipe to receivers. Simulation results demonstrate that the
intensity of vorticity has effects on step response of jet pipe sevo valve. The greater vorticity intensity results in the greater oscillation and
the slower step response. The 45 degree is the best design of the angle between two receivers by comparing different angles between two
receivers. This work has important reference value for improving dynamic response of jet pipe servo valve.

Keywords : fluid dynamics; jet pipe servo valve; transient flow field; vorticity magnitude; dynamic response
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Fig.1 Structure schematic of jet pipe servo valve
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Fig.3 Local mesh reflnement
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