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Extension of Lattice Boltzmann Method to Generalized Coordinates
and its Verification
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Abstract

In this paper, a generalized interpolation-based lattice Boltzmann method (GILBM) is introduced. The standard lattice
Boltzmann equation is transformed into generalized coordinates using metrics. The advection term of the transformed
equation is discretized with sufficient spatial accuracy to suppress the numerical dissipation. Additionally, a wall
boundary condition suitable for body-fitted grids and a non-reflecting outer boundary condition are introduced. With the
present method, the flow around a complex geometry can be solved using structured grids. The three examples of, the
cavity flow, the flow around a circular cylinder, and the flow around an airfoil are shown as validation of the method to a

wide range of Reynolds number. The present results show good quantitative and qualitative agreement with other

computational studies.
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