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Applicability and  limitations of one-dimensional models, shock-reflection and shock polars, 
Analysis of detached shocks and their impact on the flow field, applications of detached 
shock analysis; Shock-shock interaction and shock-boundary layer interaction, shock-induced 
separation 
 
Shock-expansion methods for airfoils; design and functioning of supersonic wind tunnel; 
Incomplete expansion, shock structures in under-expanded and over-expanded jets; 
Axisymmetric  nozzle design using method of characteristics; Heat transfer in high speed 
flows, Introduction to methods of analysis in conduction, convection and radiation  applied to 
high speed flows       
 
Shock-induced heating, thermal shielding; Introduction to hypersonic aerodynamics, 
equilibrium and non-equilibrium flows, Variation of transport properties of gases, Viscous 
interactions, aerothermodynamics of hypersonic re-entry vehicles 
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