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Abstract

simulation of particle-fluid systems, which can be implemented with an algorithm similar to molecular

The macro-scale pseudo-particle model (MaPPM) is an effective method used in high resolution

dynamics (MD) simulation. However, the wide application of MaPPM is only possible with the advent of
high-performance parallel computers. The great size gap between solid particle and pseudo-particle makes
MaPPM different from MD simulations during the parallelization process, which is the specialty and
difficulty in this paper. The domain decomposition method is used in the parallel algorithm because of the
great number of pseudo-particles in particle-fluid systems. The algorithm is also improved according to the
specialty in MaPPM to reduce computation cost. The computation is conducted on COW (cluster of
workstations) with different system sizes and various numbers of processors to test its performance.
Computation results indicate that the new algorithm has high parallel efficiency and good scalability. The

parallel implementation will help to make use of MaPPM in large-scale simulations of two-phase flow.
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Fig. 1 System of solid particles and pseudo particles
1—pseudo particles; 2—solid particles;

3—fixed pseudo particles that compose solid particles
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Fig. 2 Flow graph of parallel algorithm
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Fig. 4 Transfer mode among processors
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Fig. 5 Solid particle lies in several

processor domains
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Fig. 6 Time for force computing by two methods
A—along the particle chains in cell unit;

B—along the particle chains in processor
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Fig. 7 Variation of time per step with

particle number in system
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