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Improvement design of volute profile for centrifugal fan

ZHOU Hao',ZHANG Shimao', REN Mingqi1 , XIA Qi1 ,HUANG Ketao',ZHANG Manlai'*?
(1.School of Mechanical Engineering, Yangtze University , Jingzhou 434023, China;
2.Laboratory of Multiphase Pipe Flow Gas Lift Innovation Center, CNPC, Wuhan 430000, China )

Abstract: Aiming at the issue that the conventional volute profile fails to completely enclose the impeller, the imPact of the
profile's incompleteness on the fan's performance is explored,and a novel profile design approach is proposed. This method
commences from the tongue and designs the Archimedes spiral around the impeller for an entire cycle to guarantee the uniformity
and full development of the airflow within the volute. Through CFD simulation, the influence of the variation of the envelope angle
on the flow field, efficiency, and noise characteristics of the fan is determined. The results indicate that when the envelope angle
is gradually increased to the shape line encomPassing the impeller, the efficiency of the centrifugal fan is significantly enhanced
and the operational noise is reduced. Under the design condition, the total pressure efficiency is elevated by 7.67% and the noise
is decreased by 3.89 dB. A new line design method with complete impeller envelopment can notably improve the fan's performance
and holds significant guiding value for the fan design.
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Fig.1  Simplified profile of volute of centrifugal fan
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