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Aeroacoustic Simulation around
a Rectangular Cylinder on the Ground Surface

Yoshihiro KATO*, Igor MEN’SHOV and Yoshiaki NAKAMURA

* Toyota Central Research & Development Labs., Inc.,
Nagakute-cho, Aichi-gun, Aichi, 480-1192 Japan

A method for aeroacoustic simulation, where the acoustic equations are split from the flow
equations, is applied to calculate the acoustic field with a large solid surface. The acoustic equations .
employed here in this study can treat not only far fields, but also near fields. Specifically, the acoustic
field around a rectangular cylinder on the ground surface is calculated. The calculation method is
the finite volume method with the fourth order WENO scheme for values of the solution vector at cell
interface as well as the two-stage Runge-Kutta scheme as time integration. This numerical method
has been verified to provide reasonable results in complex acoustic fields. Comparison with experi-
mental data shows that the acoustic field can be well predicted by the present method. Furthermore,
the source location of acoustic waves is examined by visualizing the propagation path of those
waves.

Key Words: Aerodynamic Acoustics, Computational Fluid Dynarmcs Numerical Analysis, Noise,
Wave Aeroacoustics
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Fig.2 Configuration of experiment.
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