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Direct simulation of aerodynamic sound by CIP scheme
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The aerodynamic sound generated by uniform flow over a two dimensional cylinder is studied by direct simulation.
Compressible fluid equations are solved by C-CUP method with non-reflecting boundary conditions. Negative
acoustic wave is dternately generated normal to the stream behind the cylinder, and positive acoustic wave is
generated toward upstream. Behavior of periodic shedding vortices from the surface of the cylinder is related to
generation of acoustic wave. We succeeded in catching very small sound pressure fluctuation compared with pressure

fluctuation around the cylinder.
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(© Fig.1 Profileof pressure. (Q)time=750.0,(b)time=756.0,
(o)time=762.0, (d)time=768.0,(e)time=774.0,(f)time=780.0,
(0.7123<p<0.7163)
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Fig.2 Profile of pressure and vortex .(time=750.0)
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Fig.3 Time variation of maximum and minimum pressure in the

entire calculation region.
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Fig4 Time variation of acoustic pressure at the observation

point away from cylinder center by 50d.
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Fig.5 Time variation of acoustic source terms.
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(© Fig.6 Profile of sound source T. (a)time=750.0,(b)time=756.0,

(0)time=762.0, (d)time=768.0,(e)time=774.0,(f)time=780.0,

(-3.0<T<3.0)
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