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Density Discontinuity Interaction with a Structured Array of Par-
ticles BRANDON E. OSBORNE, University of Florida, T.L. JACKSON, Univer-
sity of Florids, S. BALACHANDAR, University of Florida — Discontinuities in den-
sity and temperature, or contact discontinuities, arise in a multitude of situations.
Explosive detonation and volcanic eruption may both contain contact discontinuities.
A shock and contact form when the diaphragm of a shock tube ruptures. Shock in-
teraction with particles has been studied extensively; however, little is known about
the effects a contact has on particle force history and the flow field. To better under-
stand the phenomena occurring in this interaction, a series of inviscid, fully-resolved
direct numerical simulations were performed. The simulations consisted of a bed of
particles arranged in a simple cubic array and a shock and contact initialized near
the first particle. Two initial conditions were used, close and intermediate, to high-
light combined and more isolated effects of the shock and contact. Close denotes
the shock and contact have a small initial separation, such as when a particle bed is
close to the diaphragm of a shock tube when it ruptures. Intermediate denotes there
is a larger initial separation between the shock and contact, such as when a particle
bed is far from the diaphragm. The focus of this talk is to present the simulation
results and highlight various phenomena at play during contact-particle interaction.
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