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A Multi-Pole Expansion Method for the Radiation Sound Field of
Rotating Thin-Walled Shell

HOU Mingming, WU Jiuhui, JIANG Ning
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Mechanical Engineering, Nantong Vocational College, Nantong, Jiangsu 226007, China)

Abstract: The acoustic reciprocity theorem is used to derive a formula of space radiation sound
field for a simple closed thin-walled shell in rotary motion. The derivation is based on the
radiation sound field frequency domain solution of rotating monopole sound source and dipole
sound source. The present method is used to calculate the rotational motion of a closed thin-
walled shell. Then a method to calculate space radiation sound field of arbitrary-shaped closed
thin-walled shell in the rotational motion is given by using the covering-domain method. This
study may facilitate the researches on generation mechanism, quantitative analysis and control of
aerodynamic noises.
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