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Theoretical Model for Aerocacoustics Analysis of Centrifugal Fans

Liu Qiuhong, Qi Datong, Cao Shuzhen, Zhang Yiyun, Wen Suping
(Auid Machinery Ingitute, Xi' an Jiaotong Universty , Xi'an 710049, China)

Abgtract : The fundamenta aeroacoustic equation of the centrif ugal impeller was established by slving the inho-
mogeneous, uniformly moving medium wave equation. Then, the Lighthill’ s acoustic analogy theory and Pow-
ell-Howe' s vortex sound theory were gpplied to the analysesof the aeroacoustic sourcesof acentrifuga fan. Itis
shown that the dipole and quadrupole sources are the key factorsfor thefan' s aerodynamic sound, and the vor-
texesindde the fan flow field are the uppermost quadrupole sources. For aeroacoustics anayds of a centrif ugal
fan, we proposed a theoretical modd , i.e. neglecting the influence of soundft boundary at the inlet and outlet
of acentrifugal fan. The volute was smplified to be a cylindrica cavity with sound hard wal. Findly, Green
function in the cylindrical cavity pace waspresented , and the aeroacoustic lution in the centrif uga fan was de-
duced in time-domain by usng the Green function. According to the caculated results of the three-dimensonal
unsteady flow in a centrifuga fan, the correpponding sound field may be obtained.
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