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DIRECT SIMULATION OF SOUND EMITTED FROM A RAPIDLY ROTATING ELLIPTIC

CYLINDER BY THE FINITE DIFFERENCE LATTICE BOLTZMANN METHOD
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Direct simulation of acoustic waves emitted from a rapidly rotating elliptic cylinder has

been performed by the finite difference lattice Boltzmann method employing the Arbitrary

Lagrangian and Eulerian formulation. The relation between the acoustic waves, the aspect

ratio and the rotational speed was clarified by the numerical results. We also found that

the sound sources were interactions between the edges and two large vortexes which

emerge outside of the elliptic cylinder.

Key Words: Finite Difference Lattice Boltzmann Method, Arbitrary Lagrangian Eule-

rian formulation, Rotating body, Acoustic wave
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Fig.1 Form of the elliptic cylinder
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Fig.2 Computational grid around the elliptic cylinder
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Fig.3 Contour of vorticity field
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Fig.4 Patterns of pressure fluctuation

Table 1 Comparison of propagation speed

Ma | 0.1 0.2 0.3 Co

1.005 | 1.005 | 1.000 | 1.000
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Fig.5 Decay of pressure peak
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Fig.6 Pressure spectra at Ma = 0.2 and AR = 10.0
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Fig.9 Pressure spectra at Ma = 0.3 and AR = 10.0
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Fig. 10 Relation between Ma and acoustic pressure
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Fig. 7 Generation and propagation of acoustic waves emitted from rotating elliptic cylinder (Upper: Streamlines, Center:

Fluctuation pressure, Lower: Acoustic pressure )
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Fig. 13 Pressure spectra at Ma = 0.2 and AR =1.3
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Fig. 14 Pressure spectra at Ma = 0.2 and AR = 2.0
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