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Abstract: In the article a thermodynamically consistent diffuse interface model is proposed in order to numerically simulate
the interaction between solid explosive detonation and compressible inert media. The chemical reaction of detonation course in
solid explosive is simplified as the solid-phase reactant changing into the gas-phase product, thus the mixture within a control
volume is regarded to be composed by three kinds of components: solid-phase reactant, gas-phase product and inert media, and
all components are thought to be in mechanical equilibrium and thermal nonequilibrium because of their having distinct
thermodynamic properties or equations of state. The starting point based on the energy conservation of the mixture and
pressure equivalence among components within the control volume is adopted to derive the evolution equation for volume
fraction of every component, in which the equation for energy conservation of the mixture is decomposed into a family of
equations for energy conservation of the all components with the heat exchange resulting from thermal nonequilibrium. Thus,
the governing equations of proposed diffuse interface model include: the conservation equation for mass of every component
and the conservation equations for momentum and total energy of the mixture, and the evolution equations for volume fraction

of every component and for pressure of the mixture. The important character of the present model is that the mass transfer due
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to chemical reaction and the heat exchange due to thermal nonequilibrium are involved. In this model, pressure is solved
directly from the governing equations instead of computed next from the obtained conservative variables. The present model
may apply to arbitrary expression of equation of state and allow for any number of inert media. The partially differential
governing equations of the diffuse interface model are numerically solved by a temporal-spatial second-order Godunov-type
finite volume scheme with wave propagation algorithm. From numerical examples, the proposed diffuse interface model can
eliminate the unphysical oscillations near the material interfaces, and obtain the agreeable results with the physical mechanism.
Keywords: diffuse interface model; solid explosive detonation; multimaterial flow; thermal nonequilibrium; multiphase flow
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