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Preliminary Results of Experimental and Computational
Study of Steady-state Pintle Driven Nozzle Throat Flow

Hwanil Huh*"

Sunkyoung Lee*

ABSTRACT

Experimental and computational study for steady-state pintle driven nozzle throat flow are

carried out by changing four pintle shape. Results show that thruster performance is influenced

by pintle shape greatly. This attributes to the distorted throat area and chamber pressure change

as the pintle shape and its penetration.
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Fig. 1 Pintle shape
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Fig. 2 Theoretical Nozzle throat for each pintle
thruster with different pintle positions
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Fig. 7 Uncertainty analysis of Pintle test results
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Table 3. Fluent computing condition
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Table 2. S Holefo| ojst 255 He|
Pintle 1 | 5 4., | 3FEST
o5 g | T o 23E e
[mm] [N] % | IN]
0 1418 | 1.61 | 0.23 | 1395 < F < 1441
2 14.69 | 1.36 | 0.20 | 1449 < F < 14.89
4 1596 | 1.23 | 0.20 | 15.76 < F < 16.16
6 16.78 | 232 | 0.39 | 16.39 < F < 17.17
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[mm] INL | % | IN]
0 14.41 151 | 0.22 | 1419 < F < 14.63
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4 1736 | 234 | 041 | 1695 < F < 17.77
5 19.00 | 1.96 | 0.37 | 18.63 < F < 19.37
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3 1830 | 1.19 | 0.22 | 18.08 < F < 18.52
4 19.26 | 1.62 | 0.31 | 1895 < F < 19.57
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0 1415 | 145 | 0.20 | 1395 < F < 14.35
2 1453 | 1.79 | 0.26 | 1427 < F < 14.79
4 1542 | 1.44 | 0.22 | 15.20 < F < 15.64
6 18.82 | 1.27 | 0.24 | 1858 < F < 19.06

Figure 112 |24 =&537} oA ek
o

4 =55 X zolE B Fof dRHo =
EE5Fo] AXAA 0, 4 mm EF o|EFH =&
ERT $RAA AU, HES FHAA
Ao A st o84 =&F4 7t
go] FEo] HA X3t frEo] HFSE 4Y
frsd2lo] He Aotk

Fig. 8 3D mesh of Pintle 2
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Fig.. 10 Velocity distribution of Pintle 2 nozzle
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Fig. 11 Nozzle throat choking Area comparison
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