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Experimental Study on Aerodynamic Noise Characteristics of
Bionic Axial Flow Fans

YIN Wei, YANG Ai-ling, CHEN Er-yun, LU Cheng-cheng
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code ;200093 )

Abstract;: Aiming at the aerodynamic noise caused by the axial flow fan,using the concept of bionics, the
bionic modification design for an axial flow fan impellers was carried out,the axial flow fan with trailing
edge serrated single-structure bionic impeller and the axial flow fan with leading edge wave teeth , trailing
edge serration and surface ridge coupled bionic impellers were obtained respectively. Using aerodynamic
noise test methods for two types of fans and prototype fan,the aerodynamic performance and the spectral
characteristics of the radiated noise of the fans were obtained. The test results show that the total pressure
of the two types of bionic fans decreases in different degrees in the full flow range, with the highest de-
crease of 27% ,but the trailing edge serrated fan can improve the efficiency of the medium and small flow
condition , while the efficiency of the three-element coupled bionic fan is lower than that of the prototype
fan; the A-weighted sound level of radiated noise produced by the two types of bionic fans is lower than
that of the prototype fan with smooth impellers,and the noise reduction effect of the trailing edge serrated
fan is better than that of the coupled bionic fan, and the maximum noise reduction value of specific A-

weighted sound level is 1. 58 dB; the longer the trailing edge serrations are distributed along the spanwise
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direction , the higher the efficiency is,and the better the noise reduction effect is.

Key words: serration distribution, serrated trailing edge, coupling bionics, axial flow fan, aerodynamic

noise
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Fig.2 The structure of tailing edge serrated fan L,
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Fig. 3 The structure of coupled bionic fan L
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Tab.2 Summary of experimental fans

KBS 5 S/H W/H R MR/ mm
JEARIRAL Ly - - -
ERES L, 0.20 1.00 -
L, 0.70 1.00 -
L, 0.20 0.85 -
2% L, 0 1.00 1.00
L 0.50 1.00 1.00
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experimental device of outlet crosswind chamber
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Tab. 3 Sensor parameters
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