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Abstract

Comprehensive researches on high-enthalpy
flows and associated thermal protection tech-
nologies have been conducted in Aerodynamic
Research Group, IAT, in cooperation with other
research groups in JAXA. In this article, an over-
view and the current status of two major research
programs, improvement of assessment technolo-
gies of the planetary entry environments, and
development of advanced prediction techniques
of thermal protection system performance, are
presented.
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Fig.1 : Distribution of a) temperatures and b)

chemical

compositions

along stagnation-

point streamline for Venusian entry at peak-
heating point (V =10.6 km/s, Alt. = 89.4 km).
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Fig.2 : Radiative energy spectrum transferred
to stagnation point at peak-heating point (ra-
diation coupled).
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Table 1 : Convective and radiative heat transfer
rates (gc and gr, respectively) at stagnation point
at peak-heating point (in MW/m?).

uncoupled
gc | gr gc gr
Nominalcase | 4.6 | 11.2 | 54 8.1

CO dlssOFlatloﬁ 46 17.5 6.0 12.0
rate +4

coupled
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Fig.3 Distribution of temperature and

chemical compositions along stagnation-point
streamline for Jovian entry at peak-heating
point (Galileo probe).
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Fig.4 : Radiative energy spectrum transferred
to stagnation point at peak-heating point.
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Fig.5 : Equi-temperature (above) and -density
contours (below) computed at 30 sec. after
exposure to arc-heater flow.
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Fig.6 : Comparison between initial and final
shape of ablator after 30 sec. exposure.
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