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Euler-Lagrange Simulations of Shock Wave-Particle Cloud
Interaction1 RAHUL KONERU, University of Florida, BERTRAND ROLLIN,
Embry-Riddle Aeronautical University, FREDERICK OUELLET, CHANYOUNG
PARK, S. BALACHANDAR, University of Florida — Numerical experiments of
shock interacting with an evolving and fixed cloud of particles are performed. In
these simulations we use Eulerian-Lagrangian approach along with state-of-the-art
point-particle force and heat transfer models. As validation, we use Sandia Mul-
tiphase Shock Tube experiments and particle-resolved simulations. The particle
curtain upon interaction with the shock wave is expected to experience Kelvin-
Helmholtz (KH) and Richtmyer-Meshkov (RM) instabilities. In the simulations
evolving the particle cloud, the initial volume fraction profile matches with that of
Sandia Multiphase Shock Tube experiments, and the shock Mach number is lim-
ited to M=1.66. Measurements of particle dispersion are made at different initial
volume fractions. A detailed analysis of the influence of initial conditions on the
evolution of the particle cloudis presented. The early time behavior of the models
is studied in the fixed bed simulations at varying volume fractions and shock Mach
numbers.The mean gas quantities are measured in the context of 1-way and 2-way
coupled simulations.
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