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Quantitative Prediction of Sound Radiation by Casing
Vibration of Centrifugal Fan

CAI Jiancheng, QI Datong, TANG Nan
(School of of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; A method was presented to predict the sound radiation caused by the casing vibration of
a centrifugal fan on the basis of the boundary element analysis (BEA). Measuring points were
laid according to the casing BEA acoustic model, and the measurement of the casing normal vibra-
tion was conducted. Then the noticeable blade-passing and rotary frequency components in the
acceleration spectra were extracted and converted into velocity spectra to serve as the velocity
boundary conditions of the sound radiation computation. The sound field and sound power were
analyzed using the boundary element method to predict the noise generated by casing vibration.
The results show that sound pressure caused by the casing vibration is much smaller than its
aeroacoustic counterpart. The fan casing noise radiation may be the major noise contributor near
the fan if mufflers are mounted on both the inlet and outlet of the fan. It appears that the present
method may be used to predict noise radiation of other kinds of casings.
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