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Modification of High Temperature Heat Shield Thermal Analysis Model
Based on Altitude Simulated Test

ZHU Shanglong DENG Wan LI Defu WANG Jin ZHOU Wenyong
(Beijing Institute of Aerospace Systems Engineering, Beijing 100076)

Abstract The heat source distribution of engine in altitude simulated test is relatively similar to real flight case
compared to the normal pressure test case. In this article, the correctness of high temperature heat shield design is
validated through altitude simulated test. The heat transfer model is modified by considering the gas conduction and
contact conduction between each layer in high temperature heat shield. This thermal model has a relative high
precision to the data getting from the altitude simulated test. Thermal model of the main engine and high temperature
heat shield in altitude simulated test is made. Then, it is modified by considering the infrared radiation and the heat

conduction with the gas in vacuum chamber.
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Fig. 1 Schematic diagram of high temperature heat shield
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Fig.2 Schematic diagram of high temperature heat shield

in engine altitude simulated test
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Fig.3 Schematic diagram of distribution of temperature sensor
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Fig. 4 Curve of the temperature of high temperature heat shield

and the pressure of vacuum chamber
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Fig. 5 Comparison of the experimental results with calculated

results using different methods
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Fig. 6 Comparison of the experimental results with calculated

results using different methods
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