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Study on Combined Radiation and Conduction Heat Transfer
Analysis in Ceramic Tile Insulation*

Toshiya NAKAMURA*!, Takashi KAT*!

Abstract

Highly porous materials are used for the thermal protection system (TPS) of reentry vehicles due to their excellent thermal
insulation properties. Radiation is therefore a dominant factor of heat transfer through the TPS at high temperature. A simple heat
conductive analysis of such insulation has been known to result in a serious discrepancy between the estimated and the measured
result when a static method such as the guarded hot plate (GHP) is applied to measure the thermal conductivity. The authors have
therefore developed a finite element code for coupling the radiation with the conduction to achieve reliable heat transfer analysis of

the TPS. A series of experiments with ceramic tile insulators was also conducted to examine the validity of the FE code developed.

Keywords: Reentry Vehicle, Thermal Protection System, Insulation, Ceramic Tile, Radiative Heat Transfer, Conductive Heat
Transfer, FEM
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