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ABSTRACT
Current national interests in hypersonic flight provide motivation for accurate simulation of high-speed and
propulsive flows, where combined viscous and high temperature gas effects are leading scientific challenges that
limit system efficiencies and thermal management. The purpose of this presentation is to describe the elements of
our approach, which is aimed at providing new physical understanding, mathematical treatments, and experimental
discovery for high-speed viscous flows with non-equilibrium aerothermochemistry. First, an overview research
challenges associated with hypersonic viscous flow is provided. Second, mathematical treatments founded in
physics-based transport are presented. Third, test infrastructure development at Texas A&M University will also be
described, with a preview into future capabilities. Fourth, three example problems are described, which include (1)
Reynolds stress transport equation modeling and experimentation for hypersonic flows with pressure gradients, (2)
energy flux transport modeling and experimentation for hypersonic flows in thermal non-equilibrium, and (3)
modeling, control, and experimentation of supersonic jet interaction flows. The presentation is concluded with a
preview into the ongoing high enthalpy modeling and experimentation effort.  
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