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Analysis on Thermal Structural Characteristics of
Thermal Protection System Panel for a High-speed Vehicle

Heesoo Lee* - Yongha Kim* - Jungsun Park**' - Namseo Goo*** - Jaeyoung Kim****

ABSTRACT

High-speed vehicles are subjected to complex loads, such as acoustic pressure from the engine at
launch and aerodynamic heating and aerodynamic pressure during flight. A thermal protection system
panel is required to protect internal systems such as the fuel tank of the vehicle from the external
environment. This study defines analytical models for heat transfer and thermal structure
characteristics of the thermal protection system panel. Furthermore, the study performed

parameters analysis to achieve the thermal structural integrity and to make it lighter.
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Fig. 1 Configuration and boundary condition of TPS
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Fig. 2 Schematic diagram of finite—difference model of
the TPS panel
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Table 1. Result of Parametric Analysis

Value Unit
Inconel Thickness 1 mm
Titanium Thickness 1 mm
Insulation Thickness 17 mm
Maximum Deflection 1.7275 mm
Weight 419 g
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