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Analysis of influence of key parameters on ablative heat transfer of resin based
thermal protection material
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China; >Hypersonic Vehicle Research Center of Thermal Protection and Insulation, Beijing Institute of Space Long March Vehicle,
Beijing 100076, China)

Abstract: To analysis the key parameters of ablation heat transfer resin based thermal protection materials, a
charring layer-pyrolysis layer-original material layer one-dimensional model is applied, heat transfer process is
analyzed, and the uncertain parameters sensitivity of ablative heat response of thermal protection material is
obtained. The results show that the thermal conductivity is the greatest impact on the heat transfer characteristics of
resin based thermal protection material ablation, the density, specific heat capacity and material thickness are
secondary, and the influence of other parameters can be ignored. Meanwhile, the dimensionless correlation between
the temperature and the uncertain parameters is established, which provides a reference for the selection, design and
parameters correction of the thermal protection materials.
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Fig.1 Ablation schematic of thermal protection material
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Table 1 Value ranges of uncertain parameters

Parameter Material 1 Material 2 Distribution
py/kg-m 400—1200 1030—1830 uniform
feo/W-m™-K! 0.04—0.4 04—1.2 uniform
/I kg K 700—1300 560—1160 uniform
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I/mm 36—44 36—44 uniform
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Fig.2 Temperature comparison between computation and TACOT
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Table 2 Sensitivity analyses of uncertain parameters

Correlation coefficient of Correlation coefficient of

Parameter material 1 material 2
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