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Abstract:
The modeling of the dynamics of one or multiple particles or bodies moving within compressible or incompressible media is essential in addressing a wide range of fundamental and applied scientific problems. Notable high-speed scenarios are the transport of coal dust particles during the initial phases of coal dust explosions, the evaluation of hazards associated with debris ejected during accidental detonations, and the aerodynamic behavior of meteoroid fragments traversing the atmosphere. Relevant engineering applications range from supersonic separation technologies for carbon capture and storage to supersonic gas-powder mixing jets used, for instance, in steelmaking. Particle-resolved numerical simulation is a powerful tool for investigating unsteady aerodynamic effects in such high-speed gas-particle two-phase flows. Two problems will be addressed in the talk. The first one is the study of the motion dynamics of a square particle in a supersonic flow behind a strong shock wave. The second one is the lift-off of a single particle from both smooth and rough surfaces behind a shock wave. All the results are compared with experimental data available in the literature. In simulations, the inviscid Euler equations and an interface-tracking method were used. The numerical method is relatively simple to implement, avoids the “mixed-cell” problem, and can be used for real-life applications.
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