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SIMULATING INTERACTIONS BETWEEN 3D SPHERICAL PARTICLES AND
FLUID USING LATTICE BOLTZMANN METHOD

CAO Chuansheng CHEN Sheng LIJing BAO Sheng LIU Zhaohui ZHENG Chuguang

(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract Dynamics of the interactions between particles and fluid in suspensions are still not well understood,

and the lattice-Boltzmann method has been used widely to study the particle-fluid interactions inspired by the

easy implementation and parallelization. The sedimentation processes of spherical particles in the 3D channel

are simulated employing lattice-Boltzmann method with discrete external boundary force (LBM-EBF). At first,

the DKT motion is reproduced in the settling process of two particles vertically one behind the other. The

trailing particle is sucked into the low pressure region of the leading particle’s wake. And the trailing one

accelerates to kiss with the leading one and followed by the tumbling process. The repulsion process is found

the in the settling process of two particles initially placed side by side. And the repulsive effect will reduce with

the increasing of separation distance between the two particles. In the end, we simulated the sedimentation of



three particles and nine particles to investigate the particle-particle and particle-fluid interactions. The DKT
motions and repulsion processes are again discovered in these many particle sedimentations. And the wake
interactions are found to dominate the formation of particle clusters. The fluid patterns like the vorticity field,

pressure distributions, vertical velocity field and streamlines are presented in this paper.

Key words lattice-Boltzmann method, particle sedimentation, DKT motion, repulsion, cluster



