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Numerical Simulation Research on Two-Dimensional Ablative Thermal
Protection with Pyrolysis Gas Flow
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Abstract ; Both numerical simulation model and computational method of internal thermal response of carbonized
composite material with pyrolysis reaction are researched deeply. At first, the method of ablative rate computation is
researched. A charring layer-pyrolysis surface-original material layer model is applied and convection heat transfer between
pyrolysis gas and charring layer is treated as heat source. The mass flux distribution of pyrolysis gas is obtained by
computing flow and heat transfer process of pyrolysis gas inside charring layer and provides boundary conditions for
temperature computation of ablative material. It is demonstrated by computational results that the mass flux of pyrolysis gas
is two-dimensional distribution and it has big difference in different position; the pyrolysis gas has important effect on
temperature of charring layer and ablative rate; internal thermal response computation needs to consider the flow and heat
transfer process of pyrolysis gas inside the charring layer.
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