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Abstract: In this study, the effect of the shape of a pintle(obstacle) on thrust-modulation performance and drag in a pintle
rocket was investigated by a cold flow test and by computational fluid dynamics. Pintle movement caused a monotonic
increase in the chamber pressure. Thrust generated by the pressure distribution on the pintle body was linearly changed to
the chamber pressure, and this thrust was greater than that generated by the nozzle-wall pressure distribution. Because the
shock pattern in the nozzle changes with the shape of the pintle body and pressure ratio, the thrust generated by the
nozzle-wall pressure is not directly affected by chamber pressure. The drag due to the pintle(obstacle) can be minimized
for a fully linear pintle shape, regardless of chamber pressure.
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Fig. 3 Pintle tip shape model

Fig. 2 Flow field structure in pintle nozzle
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Fig. 6 Pintle nozzle grid for CFD
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Pintle Body

Fig. 15 Parametric model of pintle shape
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