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Flow-Number Parametric Model for Multiway Valve Spool
Topological Design

CHEN Yuanliu, WANG Anlin, ZHANG Xiaolu
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: To avoid the huge calculation cost as designing multiway valve spool by computational
fluid dynamics (CFD) simulations for various complicated load conditions, a flow-number
parametric model for multiway valve spool topological design is proposed. Since multiway valve is
always in a saturated flow status, it is assumed that flow coefficient is only related to the valve
spool structure and the valve opening, and flow-number can be taken as the parameter expressing
the flow control characters of grooves. Statistical method is adopted to develop flow-number
parametrical models of different groove structures via samples of CFD simulations in limited
design space. Then flow-number parametrical models of valve ports are developed by linear
superposition. Taking 20-ton-level hydraulic excavator multiway valve as the researching object,
a customized design for multiway valve structure is realized according to specific load characters
and performance requirements by the flow-number parametrical model. This approach indicates
that under complicated loads, the flow-number parametrical model facilitates multiway valve
spool topological design with higher accuracy.
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