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Numerical Research on Retarded-Time Equation for Uniformly

Rotating Aeroacoustic Sources

DONG Fan, CHEN Qiming. YU Yueping

(State Key Laboratory for Compressor Technology, Hefei General Machinery Research Institute, Hefei 230031, China)

Abstract: To speed up the noise prediction of aeroacoustic sources, the retarded-time equation for
a subsonic uniformly rotating point source was transformed into a simple and efficient one. A
more accurate initial value estimation method based on the piecewise parabolic approximation of
the trigonometric function was presented. Moreover, the Newton’s method and the Halley’s
method were applied to solve the reformed retarded-time equation iteratively. The results show
that the present initial value estimation method will reduce the computational time by 20%, and

the Halley” s method behaves better than the Newton’s method in computation efficiency and

convergence characteristics.
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