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Communication test for Reentry Blackout mitigation by the Effects of Air-film
in 1 MW Arc Heated Wind Tunnel

Takashi Miyashita, Hideto Takasawa, Yuji Sugihara, Yusuke Takahashi (Hokkaido University)
Hisashi Kihara (Kyushu University)

Abstract

The radio-frequency blackout, which is the communication cutoff between a reentry vehicle and ground
station during the atmospheric reentry, has been observed for many missions. Aerodynamic heating caused
by a strong shock wave in front of the reentry vehicle dissociates and ionizes the gas. This plasma can
block the propagation of electromagnetic waves emitted from the antenna on the vehicle. To mitigate the
communication blackout, it is significant to reduce the electron number density near the reentry vehicle.
We focused on a new mitigation scheme by film cooling approach. Cold gas injected from the vehicle’
s surface forms a thin heat-insulating air film layer where electromagnetic waves can propagate because
of the low degree of ionization. In this study, we investigated the effects of the air film for the blackout
mitigation using a communication test and computational fluid dynamics (CFD) approach for flow field in
the large-scale arc-heated wind tunnel. The communication test results and the computed results indicated
that gas the air film forms a propagation path of the electromagnetic waves.
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