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Knowledge on Particle Swarm: The Important Basis for Multi-scale
Numerical Simulation of Multiphase Flows

MAO Zai-sha

(Key Lab. Green Process & Eng., Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Numerical simulation of multiphase flows in processing equipment in process industry with two-fluid model and
Eulerian—Lagrangian approach requires the constitutive equations describing the interactions between the dispersed phase of high
concentration and the continuous phase. The status of research on the forces on solid and fluid particles and the topics remaining to be
tackled are reviewed. As compared with the knowledge on drag of single solid particles, study on particle swarms and on other forces is
not sufficient to meet the needs of numerical simulation of multiphase flows. Thus, thorough study on the particle swarms and clusters
becomes the key to accurate multi-scale simulation of multiphase flows. Besides, the development of efficient algorithm dealing with the
simultaneous non-uniformity on equipment and mesoscopic scales is recognized as an important issue to be resolved.

Key words: particle; drop; bubble; particle swarm; interphase force; multiphase flow; numerical simulation; cluster



