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Spatial derivative of the distribution function follows the lattice Boltzmann equation,
because the convection term of the kinetic equation is linear in the lattice Boltzmann
method. Partial differentiation of the equilibrium distribution function gives the equilib-
rium distribution function for the spatial derivative in BGK collision operator. A simple
arithmetic calculation of the spatial derivative of the distribution function derives the
density derivatives and the fluid velocity ones. The standard lattice Boltzmann equaiton
is able to be employed to discretize the kinetic equation. We verify the approximation
accuracy of the present LB method with simulations of the Taylor vortex flow, of the
Poiseuille flow, of the unsteady Couette flow, and of the backstep flow.
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Fig.1 Schematic of lattice nodes.
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Fig.2 Taylor vortex flow.
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Fig.3 Poiseuille flow.
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Fig.4 Unsteady Couette flow.
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Fig.5 Backstep flow.



