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The Numerical Study of Flow through Complicated-Channel with
the Lattice Boltzmann Equation Method

Gi-Ho Jeong and Man-Young Ha

Abstract. This paper deals with the evaluation of several boundary conditions which are commonly used
in the lattice Boltzmann equation method. 2-D channel flow(Poiseuille flow) and lid-driven cavity flow
was selected as a test problem of this study, because there exist an analytic solution and previous study
which could be used for a benchmarking test. It was found that lattice Boltzmann method still needs more
considerations of stability and physical consistency, though it could predict the flow patterns both qual-

itatively and quantitatively.
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Fig. 1. The D2Q9 lattice model.
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Fig. 2. The specification of 2-D channel flow.
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Fig. 3. The u(y) profile for various Re. (Bounce back
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Fig. 4. The u(y) profile for various Re. (Extrapolation
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Fig. 5. The u(y) profile for various Re. (Hybrid extrapola-
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Fig. 6. The u(y) profile for 7=5 and Re.=1000.
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Fig. 7. u-velocity at y=0.5 for various Re. (Symbol:
Ghia et al., 1982, Line: current)
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Fig. 8. u-velocity at y=0.5 for various Re. (Symbol:
Ghia et al., 1982, Line: current)
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Fig. 9. v-velocity at x=0.5 for various Re. (Symbol: Ghia
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Fig. 11. Simulation of flow pattern through multi-branched
channel.
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