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Atomization Effect of Supersonic Liquid Jet by
a Nozzle L/d of Subscale High-Pressure Injection System

Jeunghwan Shin* - Inchul Lee* - Heuydong Kim** - Jaye Koo***¥

ABSTRACT

Subscale high-pressure injection system which use two-stage light gas gun composed with high-pressure
tube, pump tube and launch tube can make supersonic liquid jet. The supersonic liquid jet enhances
droplet atomization by shockwave in front of the jet. In this study, the experiments was executed to
identify the atomization characteristics of the supersonic liquid jet using straight cone nozzle. SMD which
presents the atomization characteristics was decreased from 151.2 pm to 52.25 um by increasing of L/d.
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Fig. 1 Schematics and Images of High-Speed Liquid
Jet after Leaving Nozzle at Early Stagel3]
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Fig. 2 Schematics and Images of High-Speed Liquid
Jet after Leaving Nozzle at Later Stagel3]
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Table 1 Injection Nozzle Geometries used in Experiment

Nozzle D a L d L/d
case | (mm) | (°) | (mm) | (mm)
1 52 45 3.0 1.0 3.0
2 5.2 45 9.9 1.0 9.9
3 52 45 11.9 1.0 11.9
4 5.2 45 11.9 0.5 23.8
5 52 45 11.9 0.3 39.6
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Fig. 5 Supersonic Spray images (L/d=11.9, M= 32)
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