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An Approach to Modify The Reaction Rates of Collisional-Radiative Model

for Improvement of Heating Prediction Accuracy
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Abstract
When a spacecraft enters into the Earth’s atmosphere at hypersonic speed, causing a high-temperature shock layer to form

at its front. As a result, the surface of the spacecraft undergoes intense aecrodynamic heating. To improve the accuracy of

heating rate prediction, it is necessary to perform simulations that consider thermochemical non-equilibrium flow, including

the distribution of excitation states. In this work, numerical spectra were calculated from fluid dynamics simulations that

reproduced shock tube experiments. By comparing these with the radiative spectra obtained from experiments, the reaction

rate constants were corrected to describe the internal states of flow field.
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