AR AR BB EEAR D B XD R I B 4 B EERI T F

¥R OE —-f B I

An Experimental Study on Heat-Shield Effectiveness of
Heat Protection Umbrellas
By
Keiichi KARASHIMA and Kiyoshi SATO

Abstract: This paper concerns with an experimental study on heat-shield
effectiveness of heat protection umbrellas mounted on a blunt-nosed
axisymmetric body. The experiment is conducted in a hypersonic wind
tunnel with free stream Mach number of 8, and the effect of various
parameters such as area, detachment distance and shape of the umbrellas
on temperature and heating characteristics over the body surface is exa-
mined in detail. '

It is shown that the umbrella has sufficient heat-shielding effect over the
shaded area of the body surface, whereas it has little additional effect
over the exposed surface downstream. From the viewpoint of the overall
heat-shield effectiveness of the umbrella, it is pointed out that there
exist an optimum detachment distance as well as an optimum area obtain-
able in the sense of the maximum area efficiency.

Detailed examination reveals that the optimum detachment distance is
nearly 40 percent of the nose radius of curvature of the body and is
roughly insensitive to the area and shape of the umbrella.
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