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Hypersonic launch of a projectile in the low earth atmosphere presents several engineering obstacles.  Structural survivability due to acceleration and thermal load management are significant difficulties. An extreme thermal environment on a relatively small object increases the complexity of the thermal protection system design.  A baseline thermal model can assist with early designs and trade studies.  This paper describes an initial thermal model created with the use of a semi-empirical aerodynamics code and finite element analysis (FEA).  The thermal loads were determined from the semi-empirical aerodynamics code using standard heat transfer correlations as a function of the velocity and altitude as well as the physical design of the object.  The heat loads are then applied as transient boundary conditions to a finite element model in order to capture the thermal time-history of the object.
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