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Application.and Comparison of Different Lattice Boltzmann Methods
on Non-Uniform Meshes for Simulation of Micro Cavity and
Micro Channel Flow

A.R. Rahmati” and S. Niazi
Department of Mechanical Engineering, University of Kashan

Abstract: In this study, for the first time, a comparison of single-relaxation-time, multi-relaxation-time and entropic lattice
Boltzmann methods on non-uniform meshes is performed and application of these methods for simulation of two-dimensional
cavity flows, channel flows and channel flows with sudden expansion is studied in the slip and near transition regimes. In this
work, Taylor series expansion and least squares based lattice Boltzmann method is utilized in order to apply the lattice Boltzmann
models on non-uniform meshes. A diffuse scattering boundary condition and a combination of bounce-back and specular
boundary conditions are employed to obtain the slip at the walls. Besides, the relaxation times of lattice Boltzmann methods are
computed in terms of Knudsen number. Different lattice Boltzmann methods are used to simulate lid-driven micro cavity flows
and their results are compared with each other and with those obtained in the literature. Then, the best model in accuracy
and stability, i.e. multi-relaxation-time lattice Boltzmann method, is applied to simulate the micro channel flow in different
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Knudsen numbers. Results show that the proposed method on non-uniform meshes is capable of simulating micro flows problems

in the slip and the transition regimes.

Keywords: Taylor series expansion and least squares based lattice Boltzmann method, Knudsen number, microcavity, microchannel,

sudden expansion.
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1. micro-electro-mechanical systems
(MEMS)
2. lattice Boltzmann method (LBM)

(ELBM)

3. multi-relaxation-time lattice (DSBC)
Boltzmann method (MRTLBM) 7. bounce-back
4. single-relaxation-time lattice 8. specular

Boltzmann method (SRTLBM)

5. entropic lattice Boltzmann method

6. diffuse scattering boundary condition
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10. adaptive grid refinement technique
11. chapman-enskog expansion
12.stretch ratio

13. pressure ratio (PR)

14. aspect ratio

9. tangential momentum

accommodation coefficient (TMAC)
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