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Abstract

Arc heated wind tunnels are often used to simulate aecrodynamic heating of re-entry flights. However, the plasma flow

generated by an arc-heated wind tunnel is difficult to characterize, as it is in thermal and chemical non-equilibrium states. In

particular, the airflow with thermochemical reactions in the vicinity of a specimen has not been measured and analyzed much.

The purpose of this research is to investigate characteristics of arc heated air plasma flow around carbon-based materials in the

ISAS/JAXA 1MW arc-heated wind tunnel. To do this, axial spatial distribution and time variation of radiations in front of the

specimen surface are measured using a multipoint spectroscopic measurement system. As a result, spectroscopic data from the

shock wave to the boundary layer of the specimen's surface were obtained. From the results, the reaction process between the

airflow and the material was discussed and the vibrational temperature (Tv) and rotational temperature (Tr) of the chemical

species in the airflow were determined.
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Fig.1 IMW arc-heated wind tunnel (ISAS/JAXA)

Table 1. Experimental condition

Working gas Air
Arc current [A] 450
Arc heater voltage [V] 1470
Air flow rate [L/min] 840
Chamber pressure [Pa] 141.0
Bulk enthalpy [MJ/kg] 13.7
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Fig.2 Specimens
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Table 2. Measurement condition
Center wavelength [nm] 420 700 380
Grating [line/mm] 150 150 1200

Accumulate cycle time [s] 0.50 0.50 0.50
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Table 3. Analysis condition

364-398 608-775

CN, No* Nz, No*
Temperature range[K] 2000 — 16000 | 2000 — 16000
Temperature interval[K] | 500 500

Fitting point 1022 557

Wavelength[nm]

Chemical species
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Fig.5 Photographs of each specimen at experiment.
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Fig.8 Spatial distribution of flow direction spectra 364 —
398 nm
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