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Seady heat trander analysis'of -multilayer ther mal
insulations for metallic ther mal protection system

YAN Chang hai-, M EN-G Song-he, CHEN Gui-qging,
QU We ,;LIU Guo-gan

(Research-Center of Composite Materials,
Harbin Institute of Technology ,Harbin 150080 ,China)

Abstract : Combined energy equilibrium equation and two thermal flux approximation
methods were-used to establish the steady heat trander mathematic model of the multi-layer
thermal insulationsin the metallic protection system. Radiation attenuation index of fibrous
thermal insulations and emissivity of heat insulation screen were optimized by genetic al go-
rithm and experiment that measured the eff ective conductivity of the multilayer thermal insu-
lation element. The experimentally measured effective conductivity data of the multi-layer
thermal insulations validate steady heat tranger model of the multi-layer thermal insulations,
which adopt optimized thermal physical parameters.
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Fig.4 Measuring value of effective conductivity
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Fig.5 Comparison between forecasting va ue and
measuring value of efective
conductivity
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