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ABSTRACT:
Due to the difficulty in conducting hypersonic boundary layer 
transition experiments and the complexity of hypersonic flow involving 
various instability mechanisms, fundamental studies of hypersonic 
boundary layer transition are increasingly relying on the use of 
numerical simulation as a research tool. In this talk, I will first present our 
research in numerical-simulation and theoretical analysis of physical 
mechanisms of hypersonic boundary-layer receptivity, instability, and 
transition. Such studies can lead to a better Amplitude Method for the 
prediction of boundary-layer transition. Subsequently, I will present our 
computational and theoretical studies of the effects of surface roughness on 
the stability and transition of hypersonic boundary layers, the results of 
which are the basis of our passive transition control methodology by 
means of judiciously placed surface roughness elements. The potential 
practical applications of the new technique to the development of 
hypersonic vehicles will be discussed.
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