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The Effect of Chemical Reactions of the Injected Gas
on the Aerodynamic Heating to the Blunt Bodies
By
Keiichi KARASHIMA and Kazuhiro NAKAHASHI

Abstract: This paper is concerned with the effects on aerodynamic
heating of chemical reactions of the gaseous materials injected into a shock
layer flow due to ablation. Presuming the ablation- of teflon and the
equilibrium chemical reactions, a hypersonic flow past blunt-nosed
axisymmetric bodies is solved numerically using VSL equations and
the results are compared with those for an equivalent inert gas.

In the case of small coolant injection, it is shown that a considerable
increase of surface heating rate occurs in the stagnation region for the
reason that the heating effect due to chemical reactions near the surface is
predominating.compared with the cooling effect due to the injection. With
the increase of coolant injection the cooling effect grows to be predomi-
nating in the stagnation region because of the shortage of diffusion of
oxygen, while a remarkable peak in heating rate arises at a distance -
downstream of the stagnation point, indicating that most of the chemical
reactions takes place there.

Finally, it is stressed that the existing approximate formula, proposed
for estimating the local heating rate with chemical reactions between the
injected and environmental gases from the data without injection, dose not
predict the real feature of the phenomenon accurately and this dis-
crepancy becomes significant as the injection rate grows.
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