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ABSTRACT

The objective of this research is to study on the characteristics of high-
speed liquid jet injected in condensed media (water) and ambient air. The high-speed
liquid jets were generated using “impact driven method” in a Horizontal Single Stage
Powder Gun (HSSPG). To produce the jets by this technique, the liquid contained

inside a nozzle is driven by the impact of a high-speed projectile. In this study, the

projectile velocity of 950 + 30 m/s and 30° conical nozzle having orifice diameter of
0.7 mm were used for jet generation. Characteristics of 6 liquid types (water, sea
water, diesel, kerosene, alcohol and gasoline) were described by visualization using a
high-speed digital video camera with and without shadowgraph technique in normal
and axial views. From shadowgraph images, the jet body of whole liquid jets was
quite similar. Jet-generated shock wave, change in shock angle, break-up, atomization
and vaporization of the jets were obviously observed. The maximum average jet
velocities in air of water, sea water, diesel, kerosene, alcohol and gasoline were
1,669.03 m/s, 1,514.17 m/s, 1,453.95 m/s, 1,264.68 m/s, 1,548.58 m/s and 1,634.62
m/s, respectively, while they in water were 374.24 m/s, 195.00 m/s, 576.41 m/s,
412.95 m/s, 292.51 m/s and 111.84 m/s, respectively. The maximum average velocity
of jets injected in water was slower than that in air because the hydrodynamic drag is
much higher than the aerodynamic drag. Moreover, water-vapor bubble, expansion
and contraction of the jet-induced bubble, shock wave in water, compressed wave
and rebound shock wave being generated by water bubble collapse could be
obviously observed. From the visualization without shadowgraph technique, the
bubble generation, expansion, contraction and collapse of the bubble were clearly
seen and easily interpreted, while the shock wave and rebound shock in water could

not be observed with this visualization. Besides, the generation, expansion and
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contraction of the bubble were clearly observed and easily interpreted using
visualization on the axial view, while the shock wave and rebound shock in water
could not be observed with this visualization as well. The maximum expansion rate
(V,, &) and contraction rate ( V, ) in x-axis of the bubble are 26.19 m/s and 13.48 m/s,
respectively, obtained by alcohol jet and kerosene jet, respectively. The maximum
expansion rate (V,, ¢) and contraction rate ( V), () in y-axis of the bubble are 23.34 m/s

and 13.66 m/s, respectively, obtained by alcohol jet and kerosene jet, respectively.
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