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Thrust Loss of Propulsion System with Scarfed Nozzle

Jeongsub Lee*' - Jaebum Park* - Sangyon Lee*

ABSTRACT

The nozzle exit shape is scarfed according to the external shape of missile when the nozzle axis
should be canted from missile axis due to missile system application. There is inevitable thrust loss
for the scarfed nozzle comparing to non-scarfed nozzle. The numerical analysis is necessary to
calculate the thrust loss in design process, and ground tests of rocket motor were performed to verify
the calculation results. From the comparison of non-scarfed nozzle and scarfed nozzle experiment

results, the thrust loss from calculation was about 16.6% and that from experiments was about 15.0%.
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Fig. 1 Scarfed nozzle configuration
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Fig. 2 Pressure results of numerical

analysis of scarfed nozzle
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Fig. 3 Temperature results of numerical

analysis of scarfed nozzle
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Fig. 4 Ground test normalized pressure
results of non-scarfed nozzle and

scarfed nozzle
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Fig. 5 Ground test normalized thrust
results of non-scarfed nozzle and

scarfed nozzle
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