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Abstract: Shock waves arise in supersonic and energetic flows, but are especially 
prevalent in high-speed aerospace applications. They are characterized by a nearly 
discontinuous jump in kinetic and thermodynamic properties. Yet, from a gas dynamics 
perspective, shocks do have a finite width due to the mass and thermal diffusion properties 
of the fluid.  The understanding of shock waves and the interaction with their 
surroundings—particularly with turbulences— are of critical importance to the predictive 
modeling efforts in applied aerospace applications. This talk will focus on two relevant 
topics related to shock waves: (1) turbulence/shock wave interaction and (2) analytical 
solutions of shock and expansion waves under non-ideal thermodynamic conditions.  First, 
we develop a semi-empirical model to characterize the time-averaged thickness of a shock 
imbedded within a turbulent, vortical flow. We propose that the average shock thickness 
can provide a characteristic scale of the interaction which can be used to predict the 
turbulent kinetic energy jump through the shock. In the second part of the talk, we derive 
an analytical solution to a laminar shock and expansion wave under non-ideal 
thermodynamic conditions which arise in high-pressure conditions. Both parts of the work 
provide insight into the underlying physics of the shock wave and contribute to improving 
predictive modeling in high-speed aerospace applications. 
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