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Abstract: Hypersonic flight vehicles are among the most sophisticated devices ever envisioned. An important

aspect during the design process of hypersonic flight vehicles is the accurate prediction of the state of the
boundary-layer (i.e. laminar, transitional or turbulent), which strongly affects skin friction and heat transfer
coefficients, as well as lift and moment coefficients and therefore the stability of the vehicle. For hypersonic
atmospheric flight, a crucial design aspect is the prediction of heat transfer rates on the surface of the vehicle,
which may vary dramatically depending on whether the state of the boundary-layer is laminar, transitional or
turbulent. Hence, a reliable stability and transition analysis is paramount for reducing the uncertainty in the
prediction of vehicle performance. Currently available hypersonic transition prediction tools are limited to simple
canonical geometries (cones, plates, wedges, etc.) and moderate angles of attack. This seminar will present a
novel method, namely: Adaptive Mesh Refinement Wave Packet Tracking (AMR-WPT) method, for hypersonic
transition prediction. This method can be applied to complex geometries, is very efficient in terms of
computational cost, and overcomes some of the drawbacks of current transition prediction tools. This
presentation will introduce the numerical schemes and provide some validation cases relevant to hypersonic
transition.
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