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Influence of the inclined volute tongue on the unsteady flow inside

multi-blade centrifugal fan and its noise characteristics
WANG Jiajun, WANG Zhengdao, YANG Hui, ZHU Zuchao, ZHANG Wei, WEI Yikun
(National-Provincial Joint Engineering LLaboratory for Fluid Transmission System
Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Taking multi-blade centrifugal fans with different inclined volute tongues as the research object,
unsteady flow calculation was performed on the internal flow characteristics and aerodynamic noise using
numerical simulation method. The influence of inclined volute tongue on the internal flow field and noise of
multi-blade centrifugal fan was discussed. The results show that the pressure distribution near the volute
tongue decreases with the increase of the radius of the volute tongue. The analysis of pressure pulsation
and three-dimensional vorticity at the volute tongue shows that the inclined volute tongue structure and
reasonable clearance ratio can reduce the local flow loss near the volute tongue and the exit of the volute.
On the design condition, when using an improved model with the volute tongue inclination angle of 14. 7°,
the noise at the exit can be reduced by 2.5 dB. Therefore, the inclined volute tongue structure can
effectively improve the flow condition of the centrifugal fan, reduce the flow loss and noise.

Key words: multi-blade centrifugal fan; inclined volute tongue; clearance ratio; aerodynamic

performance; noise characteristics; local flow loss
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