01400000000000O0O0

C08-2

Jooogoooouobogooboouobon

Numerical Simulation of Incompressible Flows around a Body

Using Lattice Boltzmann Method
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Lattice Boltzmann Method (LBM) is applied for numerical simulations of the incompressible flows around

To treat curved boundary accurately, the boundary technique proposed by

Fillippova and Hénel are used. In the computation of flows around a circular cylinder, the characteristic quantities

a circular cylinder and a sphere.

and grid convergence are investigated. If the number of lattice points are increased, agreements with others’ results

become excellent. Reasonable distributions of the enstrofy are observed in the computation of flows around a

sphere.
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Fig. 5: Vorticity distribution (Re = 40).

Tablel : Comparison of characteristics.

Authors Cy L,/r | 6
Dennis et al.(1970) 1.522 | 4.69 | 53.8
Nieuwstadt et al.(1973) || 1.550 | 4.357 | 53.34
Coutanceau(1977) — | 4.26 | 535
Fornberg(1980) 1.498 | 4.48 | —
He et al.(1997) 1.499 | 4.490 | 52.84
Mei and Shyy(1998) — | 438 |501
FDLBM (257x257) 1.502 | 4.318 | 53.78
Present (D=10) 1.418 | 4.146 | 52.16
(D=20) 1.491 | 4.191 | 53.20
(D=40) 1.638 | 4.269 | 53.17
(D=60)

W)
|

60 1.640 | 4.291 | 53.17
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Fig. 6: Pressure coefficient (Re = 40).

Fig. 7: Vorticity distribution (Re = 200).
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Fig. 8: Pressure coefficient (Re = 200).
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Fig. 9: Drag & lift coefficients (Re = 200).
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Table2 : Comparison of characteristics.

Fig. 11: Isosurface of the enstrofy Re = 100.
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Fig. 12: Isosurface of the enstrofy Re = 300.
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