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Development of Arc Flow Enthalpy Measurement Method using Magnetohydrodynamic
Shock Layer Enlargement Effect

Katsurayama, Hiroshi
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To establish the enthalpy measurement method using the emission spectroscogy
with the aid of the magnetohydrodynamic shock layer enlargement effect, a magnetohydrodynamic probe
was heated in the JAXA 750 kW arc wind tunnel. The probe was newly designed, and it has a

water-cooling system for resisting the heating of 3.75 MW/m2. As a result of the heating test, the

probe has no damage, and the on-board magnet was free from the thermal demagnetization. In the
emission spectroscopy, no significant difference was found in the spectrum iIn the measurements with
and without the magnetic field. This cause will be attributable to the weak ionization degree of the
flow and the resulting small magnetohydrodynamic force. On the other hand, the spectral analysis
revealed that the area near the stagnation point was close to thermal equilibrium, and the derived
enthalpy showed a reasonable value. Consequently, we confirmed the effectiveness of the present
method for the enthalpy measurement.
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