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The design of materials for the thermo-structural protection of fully reus-
able hypersonic vehicles (Mach > 6) presents enormous challenges. In 
different locations on the vehicle, the severe combination of intense and 
maintained heat fluxes and pressure loads defies conventional solu-
tions. In this talk, I will discuss a novel materials/geometry selection 
methodology applicable to lightweight actively-cooled panels, particu-
larly suitable for the most demanding aerospace applications. The key 
ingredient is the development of a protocol that can be used to establish 
the capabilities and deficiencies of existing panel designs and direct the 
development of advanced materials. An illustration will be provided for a 
fuel-cooled combustor liner of a Mach 7 vehicle, optimized for minimum 
weight under realistic constraints on stress, temperatures and pressure 
drop. 

In closing, the talk will briefly introduce some additional areas of re-
search that Dr. Valdevit’s group at UCI is currently pursuing. 
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