Tomoyuki Tsuda, Shinshu University, Wakasato

complex flow problems such as flow in porous structures.
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Two-dimensional incompressible viscous flow problems are calculated by using the lattice Boltzmann method (LBM)
and the FDM, which is a conventional numerical technique based on the fourth-order finite-difference method. In the
FDM, it is needed to solve the Poisson equation for the pressure by iterative approach, while in the LBM, such a
special treatment is not required. The accuracy and the computational time are investigated for both calculated results
for different Reynolds numbers. It is found from these results that the LBM is more efficient than the FDM in the
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Fig. 1 Computational domain

Copyright © 2001 by JSCFD



(& LBM (b) FDM
Fig. 2 Velocity vectors for Re=100
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Fig. 3 Pressure field for Re=100
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Fig. 4 Védocity vectors for Re=1000
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Fig. 5 Pressure field for Re=1000
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Table 1 Comparison between the LBM and the FDM

Re Method Meshes Time Step Loop CPU Time
100 LBM 100% 100 2.5% 10° 7710 0:3:19
FDM 100% 100 2.0x 107 (5.0x 10 5183 0:3:49
- LBM 200% 200 5.0x 10 53650 1:24:13
1
FDM 200% 200 2.0x 102 (5.0x 10 17292 0:57:44
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Fig. 7 Two-dimensional porous structure
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Fig. 10 Velocity vectors for Re=200
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Fig. 11 Pressure field for Re=200 (dP =2.88x 10 and dP is a contour interval.)

Table 2 Comparison between the LBM and the FDM

Re Method Meshes Uin

Time Step Loop CPU Time

LBM 150% 100 0.015

1.5% 10 6790 0:45:42

10

FDM 150% 100 0.015

1.5% 10°(3.0% 107) 9001 1:4:13

LBM 150% 100 0.03

200

3.0x 10 7370 0:49:36

FDM 150% 100 0.03

1.5% 10°(3.0x 109 25072 2:43:53
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