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Optimization of Topological Variables Space for
Multi-Way Valve Coupling Groove Structure

WANG Anlin, KUANG Long, ZHANG Xiaolu

(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: A design method for coupling groove structure with design variables of three basic
throttle topological structures (round, U and semi-circular shape, whose parameters are called
topological variables) is proposed to deal with the problem of throttle coupling effect in the
reversing process of multi-way directional valve. A numerical calculation model of throttle
coupling effect is built on the premise that the accuracy of 3D flow field simulation (on flow rate
and pressure characteristics) is proven by experiment on test bench. The variation sensitivities of
flow variation trend, pressure peak value and pressure loss with the area in different opening
position is obtained via an orthogonal design of topological variables. A topological variables
space design model of coupling orifice is built, and the optimization of the throttle coupling effect
of the working valve port is realized by setting the expected flow tendency and the minimum
energy loss as objectives under the constraint conditions of finite topological variables. Simulation
results show that the proposed method has a similar flow rate characteristic as the original one
but energy loss is less. Therefore, the method simplifies the expression of models for the design
of this kind of coupling structure.
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