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Experimental Study on the Heat Insulation Performance of Thermal

Protection Materials Used for the Composite Materials Gas Cylinder

DENG Wan' ZHU Shanglong' ZHOU Wenyong' ZHANG Hongho

(1 Beijing Institute of Aerospace Systems Engineering , Beijing  100076)
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

Abstract To determine the heat insulation performance of the thermal protection materials cladding the gas
cylinders, a thermal vacuum test is implemented on two species thermal protection sets, with a radiant heat source
simulated by a quartz lamp heater, and the atmospheric environment simulated by a vacuum tank. Results indicate that
two species thermal protection schemes are both satisfied within the upper limit of the temperature, and the heat
insulation property of the combination thermal protection structure “flexible insulation+ middling temperature MLI ”
has better insulation performance. The indeterminacy of the thermal analysis method is evaluated by comparison with
the result of the thermal test. The test data may server as a reference for future thermal protection design of spacecrafts.
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Fig. 1 Schematic diagram of test facilities
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Fig. 2 Status of gas cylinder with heat—proof materials cladding
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Fig. 3 Placement of test apparatus
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Fig. 4  Point setting for the temperature measurement
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Fig. 5 Temperature variations of two species thermal protection sets
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Fig. 6 Temperature variations of MLI
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Fig. 7 Comparison between analytical and experimental results
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