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Fragmentation Model for Jetting Free-Surface Flows
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In this paper, a fragmentation model of jets with free~surfaces, describing evolution of the size spectra of sprays during
the fragmentation process is developed. A 3-D large eddy simulation reproduces amplification of free-surface
disturbances of the jets induced by the counter-rotating vortices and the resulting jetting flows splitting into fingers
and sprays. It is found that a probability density of the finger or spray size can be described by a log-normal
distribution, and its evolution depends on Weber number. The present fragmentation model is capable of predicting the
volume fraction of the jets at arbitrary time after the inception of fragmentation.
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1 1.0 0.073 1.01 1370 7
2 1.0 0.025 1.01 4000 6.7
3 1.0 0.051 1.01 2000 6.7
4 1.0 0.073 1.01 1370 5.0
5 1.0 0.073 1.01 1370 4.0
6 1.0 0.073 1.01 1370 2.0
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E-8 Vv ;SR LE7 14T —1%dOHREES
B OEEEZAL. (@) RUN2 : We=4000, () RUN3
I We=2000, (¢) RUN1 : We=1370, Ax=6.7mm.
(d) RUNS5 : We=1370, Ax=40mm.
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RUN 2 : We=4000, Ax=6.7mm, ()RUNI1:
We=1370, Ax=6.7mm, (c) RUNS5 : We=1370,
Ax=4.0mm.
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DEEZ{L. () RUN1 : We=1370, Ax=67mm,
() RUN 2 : We=4000, Ax=67mm, (M) RUN5 :
We=1370, A x=4.0mm, (4) RUN6 : We=1370,

Ax=20mm.
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