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Investigation of the Streamwise Heat Conduction Effect on the
Transient Aerodynamic Heating of Thin-skinned Bodies hy
the Resistance Network Analog Method

By Koichi QGAWA

Tt is well-known that coeflicient of the aerodynamic heating in high speed flights varies
according to 1/+/z for the laminar houndary layer and to 1/(x) %5 for the turbulent houndary
layer, where x is the distance along the body surface measuring from the stagnation peint of
the nose or of the fin in stream direction. However, the effects of the streamwise heat con-
duction on temperature distributions on the surface of the vehicles caused by the transiont
aerodynamic heating are not fully understood yet.

Therefore, it is the purpose of this paper to study and describe in detail,

1) computations of the skin temperature and its distributions, considering the streamwise
heat conduction (NAL-16 rocket flight data being used).

2) computations of the skin temperature and distributions neglecting the streamwise heat
conduction.

3) proposition of a resistance network analog method for solving the skin temperature and
its distributions in the transient aerodynamic heating of thin-skinned bodies,

It is found that the temperature of thin-skinned bodies for the case (2) is higher than
that for the case (1). However, the difference is minor and less than five percent for the
laminar boundary and less than ten percent for the turbulent boundary layer.

The resistance network analog method for solving the temperatuze of thin-skinned bodies
due to the transient aerodynamic heating are found to be very effective in obtaining the skin
temperature distributions or vehicles in high speed flights,
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