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Abstract
When controlling electromagnetic flow around atmospheric re-entry vehicles, a new method has been proposed in
which the flow field and electromagnetic field are changed by arbitrarily conducting electrodes installed on the wall
surface of the vehicle. In this study, we performed a three-dimensional magnetohydrodynamic fluid analysis calculating
for the case where part of the insulating wall is a conductive wall of the re-entry capsule, and investigated the effect on
the electromagnetic fluid control. It was found that the flow field and total drag force could change depending on the

arrangement and size of the conductive wall.
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Fig. 1  Schematic of new approach for the
electrodynamic  flow control using exposed
flush-mounted electrodes.
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Tablel Computational condition.

Altitude 69 [km]
Velocity 6500 [m/s]
Angle of Attack 0 [deg.]
Mach number 21.8 [-]
Reynolds number 427 x 10* [
Density 953 x 1075  [kg/m?]
Static pressure 6.07 [Pa]
Temperature 222 K]
Gas constant 287 [I/(kg-K)]
Specific heat ratio 14 [-]
Wall temperature 2000 K]
Hall parameter 10 [T™1]
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Fig. 2 Computational model.
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Fig. 3  Applied magnetic field around the capsule.
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Fig.7  Effect of circumferential conductive wall
location on the drag force coefficient.
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Fig. 8 Effect of circumferential conductive wall
location on the wall pressure distribution.
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Fig. 10 Effect of circumferential conductive wall
location on the electric current distribution.
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