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An Experimental Study Comparing Droplet Production by a
Strong Plunging and a Weak Spilling Breaking Water Waves1 MARTIN
ERININ, DAN WANG, DAVID TOWLE, XINAN LIU, JAMES DUNCAN, Univer-
sity of Maryland — In this study, the production of droplets by two mechanically
generated breaking water waves is investigated in a wave tank. A strong plunging
breaker and weak spilling breaker are generated repeatedly with a programmable
wave maker by using two dispersively focused wave packets with the same wave
maker motion profile shape (average frequency 1.15 Hz) and two overall amplitude
factors. The profile histories of the breaking wave crests along the center plane of
the tank are measured using cinematic laser-induced fluorescence. The droplets are
measured using a high speed (650 Hz) cinematic digital in-line holographic system
positioned at various locations along a horizontal plane that is 1 cm above the max-
imum wave crest height. The measurement plane covers the entire region in the
tank where the wave breaks. The holographic system is used to obtain the droplet
diameters (d, for d >100 microns) and the three components of the droplet veloci-
ties. From these measurements and counting only the droplets that are moving up,
the spatio-temporal distribution of droplet generation by the two breaking waves
is obtained. The main features of the droplet generation are correlated with the
features and phases of the breaking process.
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