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Abstract

In this paper, a multi-energy-level lattice Boltzmann model for the steady state compressible flows
is proposed. Firstly, the Chapman-Enskog expansion and the multi-spatial scale expansion are
used to describe the higher-order moment of equilibrium distribution functions and a series of
partial differential equations in different spatial scales. Secondly, the modified partial differential
equation of the Euler equation with the higher-order truncation error is obtained. Thirdly, com-
parison between numerical results of the lattice Boltzmann models and exact solution is given.
The numerical results agree well with the classical one.
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Figure 1. Schematic of lattice. (a) type A, (b) type B
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Figure 2. Numerical result of 4 Mach number incoming flow around a circular cylinder. (a) is the density
contours, (b) is the pressure contours
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Table 1. The L, norm errors of the flows around a circular cylinder with 4 Mach number incoming at line x = 0.25
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Figure 3. Numerical result of 3 Mach number incoming flow around a rectangle. (a) is the density contours,
(b) is the pressure contours
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