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Abstract

and simulated. And the difference between inner flow and the outer flow thermal environment was contrasted and ana-

The heat-flux measurement method of the inner flow thermal environment was experimentally studied

lyzed. The supersonic rectangle turbulent duct technique and arc heater were used to measure the cold-wall heat-flux
and test the material. The result indicates that in the same flow complexion, the cold-wall heat-flux of inner flow ther-
mal environment is 40% higher than that of outer flow, and the back-temperature of the same material in inner flow is
above 400°C lower than that of other side of the material in outer flow. The hot-wall heat-flux of inner flow , transformed
directly from the cold-wall heat-flux measurement,is 50% less than that of outer flow,and in the course of the scramjet
heat-protection design,the material test experimentation must be carried through, and the thermal environment of the
malterial must be considered. Or the influence on evaluating the ablation capability of the material may be unfavorable.

Key words Inner flow thermal environment, Outer flow thermal environment, Heat-flux simulation method,
Heat flux, Arc heater
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Fig. 1 Supersonic rectangle turbulent duct and

installation positions of models
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Fig.2  Cold-wall heat-flux curves under

two kinds of thermal environments
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and outer flow thermal environment
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Fig.4 Surface and rear temperature curves of models

under two kinds of thermal environments
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