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Large-scale Multiphase Flow Simulations
on a GPU Supercomputer

Abstract

One of the challenging topics of Computational Fluid Dynamics is
a simulation of multiphase flows such as gas-liquid and solid-gas
or solid-liquid two-phase flows. They require high-resolution mesh
to describe complex interfaces. GPU (Graphics Processing Unit) is
a promising processor, because its high computational performance
and memory bandwidth are suitable for CFD computations.
Moreover, due to low electronic consumption, GPUs have been
introduced to more than 80 systems of Top500 supercomputers in
the world. We have developed FVM/FDM, LBM (Lattice
Boltzmann Method) and SPH (Smoothed Particle Hydrodynamics)
GPU codes for multiphase flows. The interfaces are described by
the phase-field equation and level-set function. We show several
demonstrations of large-scale multiphase flow simulations on a

GPU supercomputer TSUBAME.
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