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Numerical Optimization on Vibration and Noise Reduction of
Centrifugal Fan Volute

ZHOU Zheng, LU Fu'an, QI Datong, YUAN Minjian, ZHOU Huihui
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A numerical optimization was presented to reduce vibration and noise of a centrifugal
fan volute. Minimum vibration was regarded as the aim of the optimization, and the sound field
calculation for the structural vibration was performed with the final results of the optimization.
Parametric modeling was done for the volute by the ANSYS software, and the optimum design of
the volute was carried out using the volute local thickness as the design variable and the quadratic
sum of the nodal velocity as the objective function. The numerical optimization results show that
the present design method can reduce the volute vibration. Radiated noise of the volute before and

after the optimization was calculated by the direct BEM, respectively. The results show that the
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radiated power of the volute vibration will decrease significantly after the optimization.

Keywords: centrifugal fan; volute; vibration and noise reduction; optimal design
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