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Advances and prospects in hypersonic aerodynamics

YE YouDa'?

! State Key Laboratory of Aerodynamics, China Aerodynamic Research and Development Center, Mianyang 621000, China;
% National Laboratory for Computational Fluid Dynamics, Beijing 100191, China

Hypersonic aerodynamics is the most active frontier in the field of fluid mechanics. Its development is closely allied to the
development of modern hypersonic flight vehicles. The future development of hypersonic aerodynamics can be expected to include:
establishing predictive models within abound physical framework; developing high-performance computing and managing capabilities
to handle vast amounts of data generated by current and future large-scale simulations; studying coupled motion of unsteady flows and
hypersonic flight vehicles with flight control; developing multidisciplinary design and optimization, and cultivating interdisciplinary
principles among the different scientific branches. In the near future, the emphasis should be directed toward: developing
physics-based models for non-equilibrium chemistry, surface catalytic effects, turbulence, transition and radiation; simulating complex,
multi-region, non-equilibrium flow around near space flight vehicles; analyzing the stability and control of hypersonic flight vehicles;
advancing effective and high-performance computing and information extraction from large databases generated by simulations;
managing errors and uncertainties from all possible sources and multi-objective optimizations; developing numerical algorithms for the
simulations of multi-scale problems crossing multi-physical fields.

hypersonic, aerodynamics, disciplined development trends
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