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Abstract

A modified multiple-relaxation-time discrete Boltzmann model is proposed to simulate detona-
tion. Compared with our previous model [A. Xu, C. Lin, G. Zhang, Y. Li, Phys. Rev. E 91 (2015)
043306] adopting 24 discrete velocities, this model employs only 16 ones and consequently has
smaller computational cost of simulating reactive or nonreactive fluid flows. Additionally, this
model has a better stability than the previous one in our numerical tests. Using this model, we
simulate the Richtmyer-Meshkov instability induced by detonation wave in four cases. It is in-
teresting to find that, when a detonation wave travels from the chemical reactant to a lighter
nonreactive medium, since the chemical energy does not release any more, the temperature re-
duces suddenly, and consequently a region with higher density exists around the material in-
terface.
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Figure 1. Schematic of the discrete
velocity model
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Figure 2. The pressure versus x in the evolution of a steady detonation: (a)
the DBM results at various instants t = 0.07, 0.08, and 0.09; (b) the DBM,
CJ and ZND results at time t = 0.09
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Figure 3. Snapshots of RM instability in the
first case. Panels (a)-(d) show the density
fields at the times, t = 0.00, 0.01, 0.03, and
0.13, respectively
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Figure 7. Snapshots of RM instability in the fourth case. Panels (a)-(f) show the density
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