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Body/Vortex Interaction and Sound Generation
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The generation mechanisms of sound radiated by the interaction between a vortex and an elliptic cylinder in a
two-dimensional flow are investigated by direct solutions of the Navier-Stokes equations. The results show that
sound pressure waves are generated in two steps. First, they are generated by the direct interaction between the
vortex and the cylinder. Then, the interaction induces vortex shedding from the cylinder, which generates the

secondary sound waves.
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Fig. 1. Schematic diagram
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Fig. 2. Contours of vorticity. t =0, Blue : —1 < w
< —0.08, Red : 0.08 < w < 1, wstep = 0.02.
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Fig. 3. Contours of sound pressure. t = 0, Blue : —1.0x%
1073<Ap< —1.0x107%, Red : 1.0x 107° < Ap <
—1.0 x 1073, Apstep = 5.0 x 1072,
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Fig. 5. Time history of sound pressure Ap. rops = 50,

Oobs = 90°.

—1.0 x 1073

1.5 x 1074 < Ap < 1.0x

Fig. 4. Counters of sound pressure. Blue :

< Ap < —1.5x107%, Red :
1073, APstep = 5.0 x 1072,
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Fig. 6. Contours of vorticity. Blue : —1 < w < —0.08, Fig. 7. Counters of sound pressure Ap. Blue : —2.5x%
Red : 0.08 < w < 1, wsgep = 0.02. 1072 <Ap< —5.0x 1074, Red : 5.0 x 1074 < Ap <
2.5 x 1072, Apstep = 5.0 x 1074,
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Fig. 8. Contours of vorticity. t = 150, Blue : —1.0 <
w < —0.02, Red : 0.02 < w < 1.0, wstep = 0.02.

Fig. 9. Contours of vorticity. ¢ = 1000, Blue : —1.0 <
w < —0.08, Red : 0.08 < w < 1.0, wstep = 0.02.
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Fig. 10. Time histories of sound pressure Ap. rqps = 50,

fobs = 90°, Blue : M, = 0.25, Red : M, = 0.5.
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