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Direct simulation of aerodynamic sound emitted from square cylinder
by the finite difference lattice Boltzman method

oo oo
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000000000000 @e57-8501 O0OOOOOOO 1-1 E-mail:tutahara@mech.kobe-u.ac.jp)

The sounds emitted from cylindrical bodies are called Aeolian tones and have been intensively studied as
fundamental aerodynamic sounds. In this report, a direct simulation of the Aeolian tone generated by a square
cylinder in a uniform flow was performed by the finite difference Boltamann method with thermal compressible fluid
model. The sound source was specified and some proposals for reducing the sound pressure (nose reduction) were
given by the simulation.

Key words: Aerodynamic sound, Finite difference lattice Boltzmann method, Noise reduction, Compressible flows
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Fig. 1 Distribution of particles of 2D21V model
Table 1 Velocity set in 2D21V model
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Table 2 The coefficients Fi and B in 2D21V model
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Fig.2 Square cylinder in a uniform flow

(a) Whole domain

(b) Near cylinder
Fig.2 Rectangular mesh.
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Fig.5 Flow pattern and sound source
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Fig.6 Sound pressure field for oblique flow

(b) Anti-clockwise eddy near the rear side of cylinder

Fig.7 Dominant eddied behind cylinder
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Fig.8 Time history of sound pressure
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Fig.9 Proposed shapes of rear side of cylinder
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(b) Case 2

Fig.10 Sound pressure fields for proposed shapes
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Fig.11 Time histories of sound pressures

(c) Stream-lines for case 2

Fig.12 Comparison of stream-lines
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