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DIRECT SIMULATION OF EDGE-TONES BY THE LATTICE BOLTZMANN METHOD

BR EA, WH &,

AEOK, Bi B

Michihisa TSUTAHARA, Kenji SHIKATA, Takeshi KATAOKA and Akinori TAMURA
MERERFRAARBETRR (T657-8501 HEHEXAPREIT1-1)

Two-dimensional direct numerical simulation of the edge-tones by the finite difference lattice Boltzmann method
(FDLBM) is reported. We use a new lattice BGK compressible fluid model that has an additional term and allow
larger time increment comparing the conventional FDLBM, and also use a boundary fitted coordinates. We have
succeeded in capturing very small pressure fluctuations result from periodical oscillation of jet around the edge. That
pressure fluctuations propagate with the sound speed. It is clarified that the sound wave generated in rather wide
region and individual vortices do not affect the sound wave propagation. We prospected the process in which
frequency of edge-tones became constant in the different Mach numbers. We showed that the frequency of
edge-tones depends on the jet flow speed and the Mach number.
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Fig. 1 Distribution of particles in 2D21V model
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Fig. 2 Schematic diagram (L.=6d)

Fig. 3 Caluculation lattice
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Fig. 4 Streamlines around the wedge
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Fig. 5 Pressure distribution near the edge (-0.0470< A p<0.0343)
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Fig. 6 Pressure distribution (-0.0001< A p<0.0006)
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Fig. 7 Time variation of acoustic pressure
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Fig. 8 Difference of acoustic pressure at each condition
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