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Abstract

In this work, a novel lattice Boltzmann method (LBM) with Beam-Warming (B-W)
scheme is proposed to solve coupled chemotaxis-fluid model. Through
Chapman-Enskog analysis, the proposed LBM can correctly recover to the
chemotaxis-fluid model. The stability of the proposed LBM is enhanced by the B-W
scheme. In the numerical experiments, several different sets of Keller-Segel
equations, which are all amenable to exact solutions with/without coupling with the
incompressible Navier-Stokes (N-S) equations, are solved to numerically verify the
proposed LBM. Furthermore, we investigate numerically falling bacterial plumes
caused by bioconvetion by solving the chemotaxis-fluid coupled system.
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