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Fig. 1 Columnar dendrite growth simulation by the
parallel-GPU AMR with 16 GPUs: (a) Solid-liquid
interface morphologies. (b) Domain decomposition for 16
GPUs. (c) AMR block decomposition around the dendrite
tip. (d) Temporal changes in the execution time per 2000
steps and number of grid points of adaptive mesh.
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Fig. 2 Simulation of dendrite growth under forced
convection with parallel GPU-AMR: (a) Distribution of
solute concentration and domain decomposition for
parallel GPU computation. (b) Enlarged view with AMR
block decomposition. (c¢) Temporal changes in the
execution time per 1x103Afmin and number of grid points
of adaptive mesh.
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Fig. 3 Simulation of 3D dendrite growth under natural
convection by the parallel-GPU AMR: (a) morphologies
of solid-liquid interface and distributions of solute
concentration and flow velocity. (b) AMR block
decomposition on cross section.
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Fig. 5 Effect of minimum grid size AXmin on the (a)
accuracy and (b) efficiency of permeability computation
for cylinder using the developed permeability prediction
with AMR method.
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Fig. 6 Equiaxed dendrite structures at (a) 2 X 10°th step
(fs=0.0010), (b) 4 x 103th step (fs = 0.0058), and (c) 6 x
10%th step (fs = 0.0202) computed by the AMR PF
simulation.
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Fig. 7 Effect evaluation of the solid fraction fs and
minimum grid size Axzsm on the (a) accuracy and (b)
efficiency of permeability prediction for equiaxed dendrite
structures shown in Fig. 6 by the AMR LB simulations.
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