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Numerical Study on Dynamic Characteristics of Pintle
Nozzle for Variant Thrust: Part 2

Jun-Young Heo* - Ki-Wan Kim* - Hong-Gye Sung*’;r + June-Seo Yang***

ABSTRACT

According to the sequence of pintle operation, the performance characteristics of pintle nozzles
are analyzed. The pintle movement was simulated using unsteady numerical techniques, the
response lag and sensitivity at the chamber and nozzle are estimated for movable pintle. Three
operation sequences of the pintle are considered for evaluating whether the rate of the chamber
pressure increase and the operation sequence will have any significant impact towards the rocket
performance. Three operation sequencies are as following; the pintle moves toward the nozzle
throat, it turns instantly (case 1), stops at the nozzle throat for some time(0.5sec) (case 2), and
stops at the nozzle throat (case 3). As a result, the dynamic characteristics according to the

operation sequence and pintle shape were analyzed to take account the rocket performance.
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Fig. 1 Computational domain of pintle nozzle

22

Model 1 Model 2 Model 3

Fig. 2 Pintle shapes concemed in this study
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Fig. 3 Velocity profile of a pintle for case 1

- 124 -



Case 2

0.0

01k

Velocity Profile (m/s)

0o 0.5 1.0 1.5 .0 15
Time (sec)

Fig. 4 Velocity profile of a pintle for case 2
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Fig. 5 Temporal evolution of pressure and Mach
number field over a cycle of a pintle
sequence; model 3 (case 1)
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Fig. 6 Probe location for chamber pressure
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Fig. 9 Comparison of the thrust of model 1, 2,
3 for case 1, 2
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