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A direct numerical simulation of fluid and granular materials requires huge computational cost. We develop an
efficient GPU code of coupled Lattice Boltzmann Method and Discrete Element Method for solid-liquid two-phase
flow. An Immersed Moving Boundary method is easily coupled LBM and DEM with low computational cost.
Our GPU code of LBM-DEM is 45-24% of performance compared with the performance of LBM. We conduct
a sedimentation simulation of 68,921 particles using 48 million lattices for validation. A sedimentation form is
similar to result of previous studies. We demonstrate a fluidized bed simulation at Re=200 using 20,000 particles

and 50 million lattices.
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2.3 DEM(Discrete Element Method)
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Fig. 1: Comparison of settling sphere’s position.
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Fig. 2: Comparison of settling sphere’s velocity.
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Fig. 3: A sedimentation of 68,921 particles.

Fig. 4: A sedimentation of 2,744 particles.
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Fig. 5: Performances of LBM-DEM couppled simula-
tion using GPU computing.
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(a) time =0's

(b) time = 0.4 s
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(c) time = 0.625 s

(d) time = 1.0 s

Fig. 6: A fluidized bed simulation.
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