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Aerodynamic Performance Study on Small Axial Fan with Perforation Blades
LI Bo, QIAN Hong-yu, ZHANG Li, JIN Ying-zi
(School of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: By using a certain type of small fans as prototype, this thesis designs a fan model with per-
foration blades and uses N-S equations coupled with x¢ turbulence model to simulate the three-dimensional
flow field of small axial flow fans. In addition, it analyzes static characteristics and pneumatic acoustic
characteristics of the two fans based on the results of numerical simulation. The results show, as a leaf
perforation fan, the static pressure decreases in the whole calculation flow but rises just the same as the
prototype fan at the best condition point; the position of vortex shedding is closer to the blade tip, vanis-
hing point of vortex moves downstream in the export zones eddy and vorticity weakens, so all the noise of
the fan decreases. However, there is a different noise reduction at different frequency bands and the noise
reduction is the largest in the 35~45 kHz frequency range. These results suggest that using some fan
blade perforation methods to reduce the noise is feasible on the best condition.

Key words: axial flow fan; perforation; noise; frequency
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