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Abstract

In this paper, we present a lattice Boltzmann model for simulating the binary components detona-
tion phenomena. For modeling the flow behavior in the detonation process, we employ two dis-
tribution functions for the density, momentum and energy of reactant and product, respectively.
The Lee-Tarver model is selected to describe the chemical reaction kinetics. The reaction heat is
naturally coupled with the flow behavior. The numerical examples show that the scheme can be
used to simulate the detonation phenomena.
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Figure 1. Physical quantity profiles for the piston problem including effects of viscosity and heat conduction at times 0, 0.05,
0.1, 0.15, 0.2, 0.25 and 0.3: (a) density p ; (b) pressure P ; (c) x-component of velocity u ; (d) temperature T
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Figure 2. Sketch of regular and Mach reflections of detonation wave
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Figure 3. The transition process from regular reflection to Mach reflection: (a) Ignition arises and detonation waves generate;
(b) The regular reflection of detonation wave; (c) Conversion from the regular reflection to Mach reflection; (d) The Mach
reflection of detonation wave
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