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Effects of Orifice Internal Flow on Transverse Injection
into Subsonic Crossflows

Junghoon Kim* - Kyubok Ahn* - Youngbin Yoon*

ABSTRACT

Effects of the orifice internal flow such as cavitation and hydraulic flip on transverse injection into
subsonic crossflows have been studied. The liquid column breakup length and the liquid column
trajectory were measured by changing the orifice diameter (d), the orifice length/orifice diameter (L/d),
the injection pressure and the shapes (sharp and round) of orifice entrance, and were compared with
previous results. It is found that cavitation bubbles, which occur inside the sharp-edged orifice, make
the liquid jet very turbulent and especially in the orifices with L/d = 5 hydraulic flip appear as
cavitation bubbles are emitted from the orifice. The breakup length is shorter as cavitation bubbles
grows and hydraulic flip appears. However, the liquid column trajectories normalized by the effective
d}ameter and the effective momentum ratio have a similar tendency irrespective of cavitation and
hydraulic flip.
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Table 1 Experimental condition

Alr velocity 60 m/s
Alir Temperature 300K
COrifice Diameter 0.5 mm 1.0 mm

Sham Shem Sham Sham

Round Round
Orifice shape edged edged | edged edged | edged
* (L/d=20) | (L/a=5) edoed | (1 /6-20) | (L/o=5)

AP{oar) 1.2,53,4, 1,;.2,4, 1,42,&3, 1,%3, 1,2.53.4. 1.2,3,4
Test Uquid Water
Test Section 50 mm x 50 mm x 330 mm

Blower 20 hp

Camera Canon D30 (2160 x1440)
Spark Source Digital Stroboscope(expesure time < 10 ns)
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