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Parallel One dimensional Model for Transient Thermal
Analysis of Metallic Thermal Protection System

LI Dae-kui, DUAN Jing-bo, LEI Yong jun
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, Chima)

Abstract: A parallel one-dimensional model for transient themmal analysis of the metallic thermal protection system ( MTPS) for
reusable launch vehicle ( RLV) is established. Firstly, several heat roads are defined according the structure of the MTPS. The mplicit
differential formulation of single heat road is given after the discretization of heat wads. Then, the local control equations for series-
wound and parallel public nodes are given with the heat equilibrium method. Furthemmore, the unform formulas of the usual boundary
conditions are presented. Finally, the global contiol equation is gained. The transient temperature field & obtained with numerical
calculation. The results show that the heat transfer process can be predicted more credibly and accurately by the adoption of the parallel
one- dimensional model, which can aso provide a more valuable reference for the optimizaton design of MTPS.
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Fig. 1 The structure of TPS and the parallel one- dimensional model
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Fig. 3 The history of temperature for
the inner side of TPS
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Fig.4  The temperature response for TPS
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