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A Study on Flow Coefficient of Combined Throttling Groove in Spool Valves

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

Abstract: A method to approximately express flow coefficient for combined throttle of spool is
proposed to deal with the complexity and dynamic problem of flow coefficient of combined throttle
in spool valve design. Combinations of three typical throttle structures (round, U and
semicircular) are studied. A concept of limit saturation is introduced on the premise that the
three-dimensional flow field analysis and bench test results are basically consistent. The limit
saturation expression of the flow coefficient is deduced and the difference of the current flow from
the saturated flow is quantitatively described. The variation law of the flow coefficient is analyzed
in the finite variables space of combinations of the throttle structure using orthogonal simulation
test, and an approximate model of the finite variable spatial flow coefficient is constructed and
calibrated. Simulation results show that the maximum error of the approximation model is 5. 27 %
while the sample error is not more than 5%. This result indicates that the proposed method
effectively realizes the approximate expression of the flow coefficient of the combined throttle
spool valve, and the method has engineering application value for such structural designs.
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