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Abstract

An applicability of the electrodynamic heat shield system to a super-orbital reeniry vehicle was investigated. In the case
of the super-orbital reentry flight, due to the strong ionization reactions inside the shock layer, the electrodynamic heat shield
system is expected to work well. In order to evaluate the ambiguity of the thermochemical model on the efficiecy of this heat
shield system we performed a CFD analysis including thermochemical non-equilibrium effect. The flight condition used for
the present study is that the velocity is 11.6 km/s at the altitude of 64 km. From our CFD result, we found that the ambiguity of

the thermochemical model on the electrodynamic heat shield system is negligible. Additionally, we found that the stagnation

point heat flux could be reduced by about 1.0 MW/m? when the magnetic field strength of 0.5 T is applied.
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Fig, 1: Schematic view of the interaction between plasma

flow and electromagnetic force

This document is provided by JAXA.



80
75
.
&
= 65
&
<
2 6o
=
< 55
50
45

0.25 ¢

0.2

T

0.05

Fig. 3: Distribution of magnetic field strength and mag-

(am e i Bt e e

BT EREY I 2 L— v a VEIRV VRS L 200 4BmNE

; T ; : 14
& —~&=- Hall Parameter
=g _stag [MW/m™2] {] 12
I 110
/| A 8
/@’XX i ]
E/ 4
o
n‘;?:’i/ | " 5
—— Altitude [kim] § \gfﬁ
g
5 8 7 8 9 10 111 12 13
Y Tkm/s]
ntry trajectory of MUSES-C, stagnatis

netic field lines

5.0
o T
T\i E
& o4 :
&
% \
T
b=t 3.0
& e
=
= .
f
= L &
5, :
(O]
o
£ )
Sl S O
f;,ogr ﬂi\w
0.00 8.05 0.10

Fig. 4: Temperature distribution along the stagnation line
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