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Abstract

Quantifying the catalytic properties of reusable thermal protection system

materials is essential for the design of atmospheric entry vehicles. Their prop-

erties quantify the recombination of oxygen and nitrogen atoms into molecules,

and allow for accurate computation of the heat flux to the spacecraft. Their

rebuilding from ground test data, however, is not straightforward and subject

to uncertainties. We propose a fully Bayesian approach to reconstruct the

catalytic properties of ceramic matrix composites from sparse high-enthalpy

facility experimental data with uncertainty estimates. The results are com-

pared to those obtained by means of an alternative reconstruction procedure,

where the experimental measurements are also treated as random variables

but propagated through a deterministic solver. For the testing conditions

presented in this work, the contribution to the measured heat flux of the molec-

ular recombination is negligible. Therefore, the material catalytic property
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