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cients. In another scheme, we inverse-designed the equilibrium
moments for correct Navier-Stokes equations. Furthermore, we
show that the latter can be accomplished on a rectangular grid,
even with the BGK collision. In 3D, we have designed an LBM-
MRT model using a cuboid lattice, namely, a grid with differ-
ent grid lengths in different spatial directions. By using the
Chapman-Enskog expansion and the same transformation ma-
trix as the cubic LBM-MRT model, we construct a proper model
for the Navier-Stokes equations by modifying the equilibrium
moments to include proper elements of the viscous stress, in or-
der to restore viscosity isotropy. The form and the coefficients
in the modified equilibrium moments are determined through an
inverse design process. Another function of the modified equi-
librium moments is to offer the possibility of adjusting the fluid
viscosity after the relaxation parameters are prescribed.
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