SRIE ISy

2% 32 MBEREAES VRI I A
143

BEEYT 5AMREE BE2EREZA W

RIEFZ RN & BRIED GPU &
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A weakly compressible scheme for low-Mach number gas-liquid two-phase flows have been developed for a full-explicit time
integration to avoid solving Poisson equation for large-scale two-phase flow simulations. To describe the gas-liquid interface the
conservative Allen-Cahn equation, which is one of the phase-field models, combined with the continuum equation is introduced.
The accuracy of numerical results of two-phase flow strongly depends on the mesh resolution near the interface. The AMR(Adaptive
Mesh Refinement) method greatly reduces the computational cost, since it is possible to assign high-resolution mesh to the region
around the moving interface. We have developed a GPU-code to solve the equation in a manner of the tree-based AMR. By using
node-centered configuration, linear interpolation can be used in a closed leaf when new fine values have to be constructed. We
successfully carried out some violent two-phase flow simulation and flow including very thin liquid film by using the method which

is combined weakly compressible scheme with AMR method.
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Fig. 1: Refined mesh of computational domain with a tree
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Fig. 2: Schematic for the present node- and cell-centered
grid system.
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Fig. 3: Interpolation of node-centered variables between
coarse to fine meshes
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Fig. 4: Interpolation of cell-centered variables between
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Fig. 5: Tree based AMR with space-filling curve
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Fig. 8: Result of the problem of flow impinging on the
spoon, (a) the profile of interface and (b) the leaf lines.
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