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Numerical simulation of rotating point source

MA Xiao-jing', LIUKe', FENG Tao’

(1. Key Laboratory of Noise and Vibration Research, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China;
2. Department of Mechanical Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract: The calculation of rotating sound source is the key to forecasting fan rotational noise by using
point-source model, it has an important reference value for the study of the aerodynamic noise generating from
blade fluid machinery. A numerical simulation method which can calculate the sound field of rotating point
source at arbitrary boundary conditions is provided: Transform continuous rotating point source into finite
discrete sources distributing along the rotating trace, and then calculate the sound field of rotating spherical source
and rotating point force respectively by using the boundary element method. Comparing the theoretical solution
with numerical solution in free space, we can get comparatively perfect result. The sound field of rotating point
force in a finite-length round duct is calculated. And the comparison between the results of different duct lengths
and the analysis of the influence of duct length change on sound field distribution and directivity are made.
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Fig.1 The time window for sound source discretization
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Fig.2 Schematic plan of rotating point source in free spacelll
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The results of far-field acoustic amplitude calculation
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Fig8 Sound field distribution of a rotating point force in a short
round duct (L=5D)((al): the 1stBPF, (a2): the 2nd BPF, (a3): the
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Fig.9 Sound field distribution of a rotating point force in a long
round duct (L=15D) ( (b1): the 1st BPF, (b2): the 2nd BPF (b3):
the 3rd BPF(Nondimensionalized)
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Fig.10 Nondimensionalized acoustic directivity patterns of a
rotating point force in a short round duct
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