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Abstract:
Shock-particle interaction is fundamental to explosive dispersal of particles, as it occurs in 
many natural and human-made systems. Euler-Lagrange point-particle (EL-PP) technique has 
been increasingly employed for solving such complex flows. Since flow around the individual 
particles is not resolved, the accuracy of the technique depends on the fidelity of the force law 
used for representing the fluid-particle momentum exchange that occurs at the microscale. The 
talk will take a reductionist approach and address the following sequence of increasingly more 
complex problems: (i) We will first discuss the generalized Faxen form of the force law, which 
allows accurate accounting of the coupling between the flow and an isolated particle even under 
complex conditions, where the length and time scales of the flow are comparable to those of the 
particle (such as during shock-particle interaction). (ii) We will then consider shock interaction 
over a structured and random array of particles. Here we will focus on the effects of particle-
particle interaction. (iii) Finally, we will address the physics of explosive dispersal of particles.
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Bala received the Francois Naftali Frenkiel Award from the American Physical Society (APS) 
Division of Fluid Dynamics (DFD) in 1996 and the Arnold O. Beckman Award and the University 
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Florida. He is currently the editor-in-chief of the International Journal of Multiphase Flow and 
an associate editor of the Theoretical and Computational Fluid Dynamics.
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