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A study on internal flow field of supersonic nozzle by
needle type pintle position

Jihyung Lee* - Jungkeun Kim* Hongbeen Chang*

ABSTRACT

Internal flow field of supersonic nozzle with pintle, which control thrust of solid rocket motor,
is very complicated by pintle tip shape and contour of nozzle. For studying of pintle nozzle
performance by effects of internal flow field variation with pintle position, 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, three types of internal shocks exists in the pintle nozzle

and oblique shock is oscillated by pintle position
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Table. 1 Test Matrix by pintle position Turbulence Standard k-e
Pintle position Area ratio (Ae/A¥) model Standard wall function
Omm?*, 10mm 3.987 Working Fluid Const. transport properties,
20mm 4.359 perfect gas
22mm 4.624 . Measured chamber Press.
Inlet Condition
24mm 4.987 300K
26mm 5.485 Thermal B.C. Adibatic
28mm 6.183 Far-field distance X/D*=100, Y/
30mm 7.202 No. of Node about 110,000
32mm 8.710
34mm 10.556
36mm 12.649
38mm 14.776
40mm 16.552
42mm 17.487
44mm~60mm 17.541
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Air Supply

Load Cell #1 : to measure thrust
Load Cell #2 : to calibrate Load Cell #1

Fig. 5 Test Facility for Thrust Calibration
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Fig. 6 Results of Thrust Calibration
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Fig. 7 Thrust Variation by Pintle Position
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Fig. 9 Shock Movements by Pintle Position
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