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Abstract

Multi-scale problems are pervasive in many fields of science and engineering and are of
particular interest in aerospace engineering problems related to spacecraft contamination,
micro-propulsion, and design of heat-shield thermal protection materials. Multi-scale
problems exhibit a large variation in Knudsen numbers that span continuum through
transitional to rarefied flow regimes. Since the Navier-Stokes equations are only valid in
the continuum regime, particle-based approaches such as direct simulation Monte Carlo
(DSMC) and its associated near-equilibrium extensions are utilized. The seminar will
consider two example problems of a very diverse nature - cluster formation in supersonic
jet expansions and the modeling of thermal protection material degradation due to atomic
oxygen attack – both of which use the aforementioned particle-based techniques.
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An informal coffee & cookie reception will be held prior to the lecture at 2:30 p.m. in
the AAE/ARMS undergraduate lounge (directly in front of ARMS 3rd floor elevators)

