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NUMERICAL SIMULATIONS OF SUSPENSION MOTION OF IRREGULAR
SHAPED PARTICLES VIA THE LATTICE BOLTZMANN METHOD

Wi Chuijie™**  Fhon Jugnang’
“(Hes Center for Flhidd Dyn., Science School, PLA Unin. Sei. & Teoh., Nenging 211101, China)
[ State Key Lab. Twrbuwdence & Compler System, Peling Undo, Beifing 100871, Cfina)
7(1':L$.L Artillery, Undne Defence Sci. & Teach., Changsha A10000, i)

Abstract In this study, we combine the Newtonian mechanics with lattice Boltzmann method{LBM) to
simulate the motion of irregular shaped particle suspensions. A moving boundary method to follow the motion
of moving particles is used, which can not only trace the motion of particles for a long time, but also increase
the speed of computation and decrease the usage of computer memory. We also analyze in detail of the forces
actex] on the elliptical and irregular particle suspensions. In the study, with the comparison of our results of
the motion of elliptical particles with others results of the motion of long square particles, reasonable physical
explanations of the complex phenomena ave found, which can be used as a guide to understand the motion
of particle suspensicns with more general irregular shapes. It is shown that the lattice Boltzmann method is
as accurate as the finite element method in the simulation of motion of particle suspensions and has a lot of
advantages, such as fast and ean handle complex boundaries easily. The code of LBM is nmch shorter than

other CFD methods and is particularly suitable for large scale parallel computation.

Key words lattioe Boltzmmann method, motion of particle suspensions, moving mesh, Navier-Stokes equations,

parallel computation
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