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A Study on the Characteristics of Liquid Jet in
Crossflows Using Elliptical Nozzles

Yoonho Song* -+ Donghyun Hwang* - Kyubok Ahn*'

ABSTRACT

Effect of elliptical orifice on the spray characteristics of liquid jet ejecting into subsonic crossflows
were experimentally studied. Circular/elliptical plain-orifice injectors, which had different ratios of the
orifice length to diameter and major axis to minor axis, were used for transverse injection. Compared
with the previous research, breakup lengths of elliptical nozzles are shorter than circular nozzles at all
experimental condition. Cavitation/hydraulic flip are considered as a reduction in the breakup length
at all circular/elliptical nozzle. In the case of liquid column trajectories, major axis which was placed
to the crossflows, increases the frontal area of the liquid column exposed to the crossflows. Hence, the

aerodynamic force exerted on the jet is increased and the penetration depth is reduced.
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Fig. 1 Schematic of experimental apparatus : test
section

Table 1. Experimental conditions

. C-1-10 | E-2-20 | E-3-30
Injector No.
C-1-05 | E-2-05 | E-3-05
Orifice diameter(d),
0.5 mm

minor axis(b)

Major axis(a) 0.5 mm|1.0 mm |15 mm

Aspect ratio 1 2 3

Injection pressure

1,2 3,45 6
differentials [bar]
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Fig. 2 Liguid column trajectories normalized by the
each orifice diameter for the injectors with
circular/elliptical nozzles
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Fig. 3 Liquid column trajectories normalized by the
equivalent diameter for the injectors with
elliptical nozzles
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Fig. 4 Liquid column breakup length for the circular
nozzle
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Fig. 5 Liquid column breakup length for the elliptical
nozzle with aspect ratio value of 3
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