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Lattice Boltzmann turbulent flow simulation around moving obstacles
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The new moving boundary treatment for the lattice Boltzmann method is developed to reduce the numerical
oscillation around moving obstacles. The proposed method is based on the interpolated bounce-back scheme, and
the method specifies the distribution functions for nodes that move from non-fluid to fluid region by imposing the
non-slip boundary condition to a obstacle surface. The proposed method is tested in the turbulent flows around
a moving sphere, and we confirm that the developed method can satisfactory reduces the drag force oscillation
due to the numerical pressure oscillation around a moving obstacle.
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Fig. 1: Illustration of a moving boundary. Black arrows
are known f,. White arrows are unknown f,.
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Fig. 2: Illustration of a moving boundary. Black arrows
are known f,.White arrows are unknown f,,.
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Tab. 1: Comparison of calculation condition.

Re(: dUo/V) A/Uotst Uo/c
1000 100.0 0.01
2000 50.0 0.02
3000 33.3 0.03
4000 25.0 0.04
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Fig. 3: Computational geometry of the turbulent
channe flow.(resting sphere)
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Fig. 4: Computational geometry of the turbulent
channe flow.(moving sphere)
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Fig. 5: Comparison of Cp at Re=4000.(a)1~100
timesteps (b)1~2000 timesteps
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Fig. 6: Comparison of Cp.
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