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A performance analysis on supersonic nozzle
by ablated shape of thermal protectors

Jihyung Lee* - Heecheol Ham*

ABSTRACT

Pan and rayon materials, two types of carbon fabric/phenolics composites, are using as thermal
protectors for SRM’s nozzle. After burning tests, It was required to analyze the performance of
nozzles by ablated shape because ablative patterns were different from each other.

For studying of performance on supersonic nozzles that have ablated shape, 1-dimensional
analysis and numerical analysis were performed and results were presented in this paper. As the
results of this study, in case of the thrust loss, rayon was predicted about 0.53% higher than pan

and in case of total impulse loss, rayon was predicted about 0.4% higher than pan.
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Fig. 1 Contours of Ablation and Char
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Fig. 5 Thrust Difference (1-D Analysis)
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Fig. 10 Pressure Distribution on Nozzle Wall
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Fig. 12 Thrust Prediction (ref. Rayon Test)
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