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Application of the Baer-Nunziato type two-phase flow model for understanding the blast wave
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We studied the mitigation effect of a particle layer encircling a spherical pentolite on the blast wave, and the Baer-
Nunziato type two-phase flow model proposed by Saurel et al. (Phys. Fluids 26, 123304 (2014)) with the drag and heat
transfer between the particle layer and fluid was adapted. Detonation products of a pentolite and air were modeled by
the ideal gas equation of state, whereas the particle layer was modeled by Mie-Griineisen and Murnaghan equations of
state which were switched by a density of a particle layer. The parameter in the present study was the depth of a particle
layer encircling a spherical pentolite. Deeper particle layer has further mitigated the blast wave. To quantitatively
understand the mitigation effect, we measured the total energy transfer between a particle layer and air and showed that
the blast-wave strength was strongly correlated with the amount of the energy transferred between them.
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Fig. 3 Comparison between the present numerical data and previous
experimental one by Rogue et al. Time histories of (a) pressure and (b)
upper and lower front
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Fig. 8 Normalized peak overpressure distribution.
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Fig. 10 Schematics of the shock wave generated by the particle layer in the
case that the particle velocity u; is larger than the speed of sound for air.
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