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significantly limited by the unclear interactions between the thermal protection system surface and the

surrounding high enthalpy gas. Atomic number density is an important parameter because it is closely related

to reaction processes. However, due to limited diagnotic methods, it is hard to quantify atomic number density

in the high enthalpy flow. To address this, an optical diagnostic method based on optical emission spectroscopy

(OES) and laser absorption spectroscopy (LAS) is proposed to investigate coupling mechanisms of gas—surface

interactions. Experiments are conducted on a high power inductively coupled plasma wind tunnel. C/C

composite material is heated for 92 s with the enthalpy of 20 MJ/kg and the stagnation pressure of 1.8 kPa. The

self-consistent results show that it has the ability to diagnose the gas—surface interactions between high

enthalpy plasma and thermal protection materials.

Key words: high—enthalpy non—equilibrium flow; gas—surface interactions; inductively coupled plas-

ma wind tunnel ; carbon—based composite material ; laser absorption spectroscopy ; optical emission spectros-
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Table 1 Transition parameters of atomic oxygen at 777.19 nm
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