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Visualization Analysis of the Flow Field in a Moving Spool Valve

Zhao Lei Chen Qing Quan Long
( Taiyuan University of Technology, Taiyuan 030024, China)

Abstract

The flow field inside the spool valve during spool moving was simulated and analyzed using the
CFD software Fluent. The simulation results show that the transient flow force is large when the valve
is in small throttle with large flow and high moving speed, which must be considered during the valve
design. By the analysis of the hydraulic force act on the valve-pole, there is an additional radial force
that causes valve element lockup existed. This force is difficult to be balanced with only structure

method. By computing the discharge coefficient valve in static and dynamic condition, the results show

that the discharge coefficient changes greatly with the spool stroke and moving state.
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Fig.1 Structure of the metering-in spool valve
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Fig.6 Comparative curves of the theoretical and

simulation valve of steady flow force
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Fig.7 Simulation results of transient flow force
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Fig.8 Radial unbalance force on the valve-pole
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