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Abstract

Lattice Boltzmann method is a method to simulate the macroscopic behavior of fluid from a me-
soscopic perspective, which is realized by using a completely discrete dynamic model in time and
space. Using Chapman-Enskog multi-scale expansion technology, we can restore the basic model to
the standard incompressible Navier-Stokes equation, and give the specific solution process. For
the boundary treatment of lattice Boltzmann equation, we use the non-equilibrium extrapolation
scheme and give a detailed derivation. For the problem of driving flow in the square cavity of the
top cover, we use this method to carry out numerical simulation, and analyze and discuss the si-
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mulation results. By comparing with the existing experimental and numerical results, the robust-
ness analysis is carried out to verify the correctness, accuracy and stability of using the lattice
Boltzmann method to simulate the driving flow in the square cavity of the top cover.
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Figure 1. Schematic diagram of top cover drive flow
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Figure 2. D2Q9 model
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Figure 3. Unbalanced extrapolation format
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Figure 4. Center line velocity u, u, of square cavity
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Figure 5. Comparison of centerline velocity results with Ghia
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