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Introduction

Ablative heat shields are commonly used on re-entry vehicles to prevent failure. Oxidation is a key physical mechanism that dictates not
just the heat flux to the surface, but also the recession of the heat shield material. Therefore, understanding the underlying mechanisms
and capturing the oxidation processes in computational fluid dynamics / material response solvers is important for TPS sizing. New finite-
rate oxidation models have been developed from fundamental physical insights [1] that has shown to capture surface oxidation accurately
under non-equilibrium conditions [2]. It has been observed that oxidation occurs over specific reactive sites on the material and
consequently, the oxidation model relies on the density of reaction sites available on the surface to compute the production of oxidized
species. However, it is not trivial, if not impossible, to obtain the density of reactive sites for a given material. Instead of attempting to
obtain the site density, this study focuses on a sensitivity analysis to analyze the effect of reaction site density on the production rates of
oxidized species and heat flux on the surface.
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Figure 1: Mach profile for flow over nose cone
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