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Is It Possible to Construct a Thermally Correct BGK Model of Lattice Boltzmann Method?
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Multi-speed thermal models of the lattice Boltzmann method (LBM) that have a single relaxation (BGK) scheme have been
proposed by several authors. While these models are intended to correctly represent heat characteristics and compressibility,
existing models do not provide satisfactory accuracy. This paper discusses the possibility of a correct model and how to construct it.
It is concluded that it is possible to construct a thermally correct two-dimensional muiti-speed LBM BGK model. However, a
correct three-dimensional multi-speed LBM BGK thermal model is theoretically impossible.
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Fig.4 Fluid parameter
variation in normal shock

Fig.3 Internal energy
distribution in Couette flow
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