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SIMULATION OF LID DRIVEN CAVITY FLOW WITH DIFFERENT ASPECT
RATIOS BY MULTI-RELAXATION-TIME LATTICE BOLTZMANN METHOD

Tingting Huang', Juhun Song™ and Hee-Chang Lim"'

Abstract This study performs a numerical simulation of lid driven rectangular cavity flow with
different aspect ratios of k = 0.5 to 4 under Reynolds 100, 1,000, 10,000 by using multi-relaxation
time (MRT) Lattice Boltzmann Method (LBM). In order to achieve better convergence, well-posed
boundary conditions in the domain should be defined such as no-slip condition on side and bottom
solid wall surfaces and uniform horizontal velocity on the top of the cavity. This study focuses on
the flow inside different shape of rectangular cavity with the aim to observe the effect of the Reynolds
number and aspect ratio on the flow characteristics and primary/secondary vortex formation. In order
to validate the study, the results have been compared with existing works. The result shows that the
Reynolds number and the aspect ratio both has substantial effects on the flow inside the lid-driven
rectangular cavity.

Key Words : Multiple relaxation time(UHs-$+8}A17h), Lattice Boltzmann method(Z A} &=TF7|H),
lid-driven cavity flow(Z|= =22 3575)
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Fig. 1. Schematic of lid-driven cavity flow (k=1).
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Fig. 2. Schematic of lid-driven cavity flow with
different aspect ratios (£=0.5, 1.5, 4)
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Fig. 3. Schematic diagram of Marangoni-flow
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Fig. 4. Mesh dependence check in terms of the size of the grid under Re=2,000, which compared with
those obtained using the commercial software Ansys Fluent
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