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A Study on Steady State Performance of Variable Thrust
Nozzle by Cold-Flow Test

Joungkeun Kim* - Jihyung Lee* - Jongyun Oh* - Hongbeen Chang*

ABSTRACT

Solid Rocket Motor(SRM) has advantages such as - high specific impulse, operational safety
and simplicity in design and manufacturing process but thrust magnitude can’t be controlled. For
studying of pintle nozzle that can control the thrust magnitude of SRM, cold flow test and
numerical analysis about needle type pintle shape were performed and results were presented in
this paper. As the results of this study, pintle tip’s shape and nozzle contour were important
design parameters because thrust performance and variable thrust range of pintle nozzle depend
on them. Especially, the thrust of needle typed pintle nozzle adopted in this test was predicted
13% higher than normal nozzle without pintle.
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Fig. 3 Cold Air Test Setup
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Fig. 4 Schematic Diagram of Chamber and Nozzle
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Fig. 7 Nozzle Wall pressure variation by pinlte position
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Fig. 9 Chamber pressure variation by pinite position
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Fig. 10 Mass flow variation by pinlte position
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Fig. 11 Thrust variation by pinlte position
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Fig. 13 Chamber pressure variation by pintle position
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Fig. 14 Thrust variation by pintle position
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Fig. 16 The corrected thrust variation
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