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Measurements of Heat Transfer Reduction
by Ablation at Stagnation Region

By Shigeaki NOMURA

The heat transfer to ablating teflon surface was measured in a low density, high
enthalpy nitrogen flow; the impact pressure of 7X10-3 atm and the total stream enthalpy of
900 to 4,500 cal/g.

The concluding remarks of this experimental investigation are as follows;

(1) Ranging the blowing parameter B from 0.8 to 1.33, the value ¢, the ratio of the
heat transfer rates both to the ablating and the nonablating teflon surfaces, was
reduced approximately linearly with R as ¢,=1—0.52B.

(2) The experimental results were in good agreement with the shock layer. theory
throughout the experiments (B=0.8~1.33) and in fairly good agreement with the
laminar boundary layer theory within the limited region B<1.

{3) Comparison of the theories and the experiments conducted in a chemically
frozen flow shows that the surface of ablating teflon is noncatalytic for the surface
recombination of nitrogen atoms.

(4) From the measurements of the temperature distribution in the ablating teflon, it
was foud that the ablation theory considering the melting layer had to be applied to
teflon ablation instead of the usually applied sublimation theory.

(5) Concerning the ablation measurement, it was indicated that the effects upon ¢, of
the following phenomena cannot be neglected; the density decrease and the area
increase at the ablating surface caused by thermal expansion, and the surface tem-
perature change related to the ablation rate.
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