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Abstract

In this study, a Chebyshev collocation spectral lattice Boltzmann method (CCSLBM) is developed and assessed for
the computation of 2D low speed flows. The lattice Boltzmann (LB) equation based on the pressure distribution
function is considered and the D2Q9 discrete Boltzmann model is used. Unlike other numerical methods, the
Chebyshev collocation spectral method does not need any numerical dissipation or filtering for the solution to be
stable and due to the exponential decay of the error it leads to highly accurate solutions. Herein, the space
discretization in the LB equation is performed by the Chebyshev collocation spectral method. To provide accurate
unsteady solutions, the time integration of the temporal term in the LB equation is made by the fourth-order Runge-
Kutta scheme. Two 2D test cases are simulated herein that are the steady flow over a backward facing step and the
unsteady Couette flow. Indications are that the CCSLBM developed and applied herein can be used as a highly 2D
low speed flow solver.

Key Words: Lattice Boltzmann equation, Chebyshev collocation spectral method, Low speed flows.
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