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Control of Aerodynamic Heating in Hypersonic Plasma Flow by Magnetic Field
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In hypersonic flight, is theoretically pointed out a possibility to control the flow by applying a magnetic field under
the condition that the air is sufficiently ionized due to the high temperature associated with a strong shock wave. It is
also pointed out that an aerodynamic heating can be reduced as a result of the control. Before the experiment using an
argon plasma flow generated by means of an arc jet wind tunnel, we examined the phenomena numerically. In this
study, we solved MGD (Magneto Gas Dynamics) equations for the plasma flow, and we employed the low magnetic
Reynolds number model in which the induced magnetic field in the MGD equations is neglected. Through this study,
we confirmed the possibility of magnetic control of the flow. Based on these confirmations, we will start our
experiment.
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Fig.1 Concept of magnetic control
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Fig.2 Calculation grid Fig.3 Magnetic field
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Fig. 4 Temperature distribution
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Fig.5 Shock stand-off distance
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Fig.6 Heat flux distribution on body
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Fig.8 Magnetic field

Fig.7 Calculation grid
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Fig.9 Temperature distribution
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Fig. 10 Shock stand-off distance
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Fig.11 Heat flux distribution on body surface
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