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The stability analysis of three-dimensional Rayleigh—Taylor instability using LBM method
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In the present work, we carry out two-dimensional and three-dimensional numerical simulations for the Rayleigh—
Taylor instability to compare with linear and weakly nonlinear stability theories. The lattice Boltzmann method
(LBM) for two-phase fluid flows is applied to compute various initial modes, i.e., two-dimensional disturbance, roll,
square and hexagonal cells. It is found that small amplitude instabilities of the three cell types equally grow, then
the amplitude reaches a certain value, and after that the growth rates depend on the cell type. The hexagonal type
has larger growth rate than that of the other two types except for a case that the surface tension is predominant in the
simulation results. These computational results are in qualitative agreement with the theoretical predictions.
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Fig.2 Comparison between weakly nonlinear theory and
simulation results for Casel.
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