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Fig.1 Sketch of test scheme
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Fig. 2 Modular quartz lamp heater
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Fig.3 Supporting device for specimen
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Fig.5 Regenerated cooling structure
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Fig. 6 Temperature load curve for test
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Fig. 8 Temperature measuring point
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Fig. 7 Temperature measuring point

of hot surface(unit: mm) of cold surface(unit: mm)
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Fig. 9 Time history curve for temperature measuring point of transient heating test
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Fig. 10  Time history curve for temperature measuring point of transient heating test
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Thermal-insulation Performance Test Technology
for Regenerated Cooling Structure

ZHANG Jie, WANG Qi, ZHANG Jia-bin
(AVIC Aircraft Strength Research Institute, Xi'an 710065, China)

Abstract: Regenerative cooling structure is the main form of thermal protection of scramjet engine,
which has an important application prospect. According to thermal protection technology requirement
of Scramjet engine, a simulation experimental system of super high temperature heating for
regenerative cooling structure was established, which has solved the simulation problem in
regenerative cooling structure that is internal coolant flow is subjected to high temperature and heat
flux on single outside surface. A device which is collecting and separating water was developed in this
paper, which realizes accurate control the flux of each flow path in regenerative cooling structure.
Based on this experimental system, regenerative cooling 1500°C plate structure transient thermal
experiment was completed successfully. Experimental results show that this experimental system can
provide stable and reliable operation; the data obtained from plate structure can be used as evaluation
evidence for regenerative cooling.

Keywords: regenerative cooling; thermal protection performance; radiation heating; temperature;

flux; scramjet engine



