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Noise reduction of hydraulic cone valve based on RBF neural network and MIGA

WANG Hua-wei, ZHOU Xin, WANG Bo, HU Li
(School of Automotive and Traffic Engineering, Wuhan University of Science and Technology, Wuhan 43000, China)

Abstract: Hydraulic cone valve will produce severe noise when it works in the state of gas-liquid two-phase flow, which seriously affects the
working performance and working environment of the cone valve. Aiming at this problem, a method based on radial basis function ( RBF)
neural network and multi-island genetic algorithm ( MIGA) was proposed to optimize the structural parameters of hydraulic cone valves.
Firstly, the structural parameters affecting the flow field and sound field of the cone valve were analyzed by the finite element analysis
software. Then, the half cone angle, throat length and inlet angle of the valve core were taken as the optimization variables, and the noise
including weighted average noise and the weighted maximum noise were used as the optimization objectives. The optimal Latin hypercube test
method was used to design the sample points. Finally, RBF neural network method was used to establish the approximate model of the
relationship between cone valve structural parameters and noise, and the approximate model was optimized by the multi-island genetic
algorithm. The optimal parameters were used to establish the optimization model of cone valve, and the acoustic characteristics of that model
were analyzed. The results show that compared with the original model, the average noise of the optimized model is reduced by 23. 846 dB
and the maximum noise is reduced by 5.092 dB, thus the effectiveness of the proposed optimization method is verified. The research results
can provide theoretical support for the noise reduction research of hydraulic cone valve.

Key words: hydraulic control valve; cone valve noise suppression; radial basis function ( RBF) neural network; multi-island genetic

algorithm (MIGA) ; structural parameters of cone valve ;jacoustic characteristic analysis;optimal Latin hypercube
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