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surface was reported on several Apollo missions. Plume-driven debris impacts on vehicle and
nearby assets as well as landing instabilities due to crater formation are also potential risks
associated with plume/surface interactions. The importance of studying these plume/surface
interactions has been elevated due to NASA’s mission to land humans on the Moon by 2024.
Existing and under-development predictive simulation tools are currently being brought to
application readiness under a project awarded by the NASA Space Technology Mission
Directorate (STMD) Game Changing Development (GCD) program. This tool development is
divided into four tasks: (1) simulating plume structure in low-pressure environments, (2)
simulating crater development and ejecta, (3) regolith particle phase modeling, and (4)
gas-particle interaction modeling. Recent efforts under task 1 include demonstrating existing
computational fluid dynamics (CFD) tools for simulating plume structure in low pressure
environments similar to those found on Mars. The results of these demonstrative simulations are
compared to available experimental data. Emerging capability being developed under task 2 is
also presented, demonstrating simulations of crater formation in Lunar conditions.
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