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Massive Parallel Simulation of Gas-solid
Suspension with Macro-scale Particle Method

Qingang Xiong, Wei Ge*
State Key Laboratory of Multiphase Complex Systems, Institute of Process
Engineering, Chinese Academy of Sciences, Beijing 100190, China

Due to the nonlinear and nonequilibrium characteristics and the temporal-spatial
multiscale structures, the mechanism behind gas-solid systems are far from fully
understood. In this article, the application of macro-scale particle methods (MaPM) to
the exploration of mechanism of the gas-solid systems is reviewed from the aspect
of direct numerical simulation . We first introduce the development of macro-scale
particle methods (MaPM) and their earlier applications, then, the massive parallel
computation algorithm and framework of these methods are discussed, finally, our
work on application of these methods to the simulation up to thousands of suspended
particles by the massive parallel computation are reviewed. At the end of this paper,
development is discussed for future researches.

Gas-solid system; Direct numerical simulation; Massive parallel computation; Macro-
scale particle method
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