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We propose a two-dimensional lattice Boltzmann model for compressible Euler equation.

Ten weight functions are needed to satisfy ten conditions for the derivation of the mass,

momentum, and energy conservation equations with arbitrary specific heat ratio. Some of

the conditions are needed to introduce the energy level that is the difference between the

total energy and the internal energy. We add ten different groups of the discrete velocities

corresponding to the ten weight functions. This LB model is able to ensure the numerical

stability for the calculation of the shock wave problem at Mach number less than 0.92.

Numerical simulations agree well with exact solutions for adiabatic sound propagation

with a wide range of specific heat ratio. The numerical examples show that the model

can be used to simulate Sod’s and Roe’s shock tube problems with arbitrary specific heat

ratio.

Key Words: Computational Fluid Dynamics, Lattice Boltzmann Method, Compressible

Flow
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Fig.2 Numerical simulaitons of adiabatic sound speed as a

function of internal energy.
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