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Evaluation of Breakup Initiation Time by Visualized Image of Liquid Drop Breakup
in High Velocity Gas Flow
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We clarified behavior of liquid drop breakup and proposed a simple measuring method of initiation time of liquid drop
breakup for various Weber number. Using a laser rupture method which is high precision shock wave generation timing,
a liquid drop breakup can be visualized with high resolution owing to narrow angle of view. An upstream interface of
the liquid drop is corrugated for high Weber number, subsequently, relatively large fragments are generated because
the liquid drop is divided by developing the corrugation. We introduced new simple measuring methods of an initiation
time of liquid drop breakup. The initiation time of liquid drop breakup obtained from new methods almost coincided
with a time of fragments formation. A displacement of the transition deformation and breakup liquid drop is faster than
a predicted displacement of liquid drop that does not deform.
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Fig. 1 Liquid jet in cross high-speed gas flow.
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drop in high speed gas flow using the shock tube operated by the
laser rupture method.
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Table 1 Experimental conditions.
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Fig. 3 Snapshot by image data processing. (a) Original image, (b) image applied by difference filter processing, (c) image applied by binarization

processing, and (d) image applied by grouping processing.
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Fig. 4 Time series of liquid drop breakup at We = 1.7x102. The cross point indicates the center of mass evaluated from snapshot.
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Fig. 5 Time series of liquid drop breakup at We = 1.2x10%. The cross point indicates the center of mass evaluated from snapshot.
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Fig. 9 Comparison of the liquid drop breakup behavior with different Weber numbers. The snapshots surrounded by the blacken line indicate
deformation phase, and the snapshots surrounded by the solid line indicate atomization phase.
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Fig. 10 Cumulating image of liquid drop breakup.
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Fig. 11 Initiation time of breakup are normalized by

characteristic time s as a function of Weber number.
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Fig. 12 Initiation time of breakup are normalized by

characteristic time s or f¢ as a function of Weber number.
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