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Abstract

The MHD flow control in super orbital reentry flight is numerically analyzed with taking MHD parachute effect and radiative heating into
account. We conducted a coupled numerical simulation of MHD flow and flight trajectories of a reentry body, where the initial altitude and
velocity are set to 75 km and 12.4 km/s, respectively. The initial flight path angle is also set to 5 degree. In the simulation, the strength of
magnetic field is varied parametrically in a range of 0 to 1.0 T. The numerical results show that the MHD flow control in super orbital reentry
flight can mitigate the total heat flux, which is defined as the sum of the convective and radiative heat flux, owing to a decrease in flight
velocity by MHD parachute effect. In order to reduce a peak amount of the total heat flux at stagnation point, the use of weak magnetic fields
such as 0.25 T is desirable because an increase in radiative heat flux by MHD flow control at high altitudes can be suppressed. In order to
reduce a time integration of wall heat load from 75 km to 45 km, however, strong magnetic fields such as 1.0 T should be used because
convective and radiative wall heat load can be mitigated due to a decrease in flight velocity by strong MHD parachute effect.
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(a) Variation of convective heat flux at stagnation point by applying magnetic field
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(b) Variation of radiative heat flux at stagnation point by applying magnetic field
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(c) Variation of total heat flux at stagnation point by applying magnetic field
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