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Two-dimensional Thermal Analysis for Carbonacious Thermal
Liner of Rocket Nozzle with Ablation and In-depth Pyrolysis

" K. Y. Hwang” * Y. G. Kang’

ABSTRACT

This paper describes the thermal analysis which can calculate the ablation depth and
temperature distribution of the rocket nozzle liner allowing geometry change caused by the
ablation of nozzle liner. In this analysis, Zvyagin’s model is used for surface ablation and
Yaroslavtseva’'s model for in-depth pyrolysis. A deforming finite-element grid is used to
account for external-boundary movement due to the erosion of thermal liner. The accuracy
of the present numerical method is evaluated with a rocket nozzle liner and the numerical
solutions are favorably agreed with experimental data. The temporal variations of
temperature and ablation depth at the thermal liner of another rocket nozzle are numerically
simulated and the results are discussed. Special emphasis is given to the effects of kinetic
constants for carbon-carbon and carbon-phenclic composites on the ablation depth of
thermal liner.
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