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Experimental research on noise reduction of bionic

axial fan blade and mechanism analysis
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1.Key Laboratory for Terrain Machine Bionics Engineering, Ministry of Education, Jilin University, Changchun 130022, China; 2.Key

Laboratory of Biomimetic Sensing Robot Technology of Anhui Province, Institute of Intelligent Machines, Chinese Academy of Sciences,
Hefei 230031, China; 3.College of Mechanical Science and Engineering, Jilin University, Changchun 130022,China

Abstract According to the fact that the long eared owl wing with non smooth leading edge demonstrates a remarkable reduction of
the flight noise a kind of bionic axial fan blade with non smooth leading edge was designed. The pilot experiments show that the
noise level of the bionic non smooth blade in the 50~2000 Hz frequency range is remarkable lower than that of the prototype blade,
the maximal noise reduction rate is 2.52%. The factors affecting the noise reduction of the bionic non smooth blade are in the order
of importance as follows:the interval, the height and the number of the non smooth element. The computer simulation analysis
shows that the noise reduction mechanism of the non smooth leading morphology consists in the reducing the airfoil surface
turbulent boundary layer pressure pulsation, retarding the rear airfoil shedding vortex separation, reducing the chaos airflow among

the airfoils, thus rectifying the flow around the subsequent airfoil to control the turbulence breakaway, all these results in reduction of

the turbulent flow noise.
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