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Spray Characteristics of Modulated Liquid Jet
Injected into a Subsonic Crossflow
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Abstract

These experiments are close examination of spray characteristics that are continuous liquid jet and modulated liquid jet.
The experiments were conducted using water, over a range of crossflow velocities from 42~136 m/s, with modulation fre-
quencies of 35.7~166.2 Hz. Between continuous crossflow jet and modulated cross-flow jet of penetration, breakup point,
spray angle and macro spray shape are experimentally investigated with image analysis. In cross-flow field, main parameter
of liquid jet for breakup was cross-flow stream rather than modulation effect. As oscillation of the periodic pressure that
could make liquid jet moved up and down, the mixing efficiency was increased. Also, a bulk of liquid jet puff was detected
at upper field of liquid surface. So, this phenomenon has a good advantage of mixing spray from concentration of center
area to outer area. Because of modulation frequency, SMD inclination of the structured layer was evanescent. Cross-sectional
characteristics of SMD at downstream area were non-structured distributions. Then cross-sectional characteristics of SMD size
were about same tendency over a range that is effect of spray mixing. The tendency of volume flux vahie for various mod-
ulation frequency was same distribution. And volume flux was decreased when the modulation frequency increase.
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Continuous Jet

Modulated Jet

Adr-assist Jet

Fig. 2 Photograph images of continuous, modulated and air-assist jet
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Fig. 3 Spray image of liquid jet in cross-flow for modulated
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Fig. 4 Spray trajectory of liquid jet in crossflow for mod-

ulated injection
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at various modulated frequency (X/d=0, Z/d=40)
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