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Evolution of Horseshoe-Shaped Waves on a Falling Liquid Film
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NOSOKO, Takehiro, GIMA, Satoru and NAGATA, Takashi
Mech. Eng. Dept., Univ. of the Ryukyus, Okinawa 903-0213

Surface waves separated well from each other (solitary waves) were excited
on a water film falling down a vertical surface by introducing controlled
temporal disturbances of constant frequencies into the film entrance, and the
response of the waves to spatial disturbances generated by perturbations located
just below the film entrance is analyzed. The results show that the two-dimension
al waves of relatively large phase velocities are unstable to small wavelength
disturbances and their wave fronts bend to form several horseshoe-shapes on
each front. It is pointed out that these surface waves hold vortices occurring in a
shear layer bounded by a solid surface and a free liquid-gas interface, and the
horseshoe-shaped waves resemble both the /A -vortices and horseshoe-shaped

vortices observed in boundary layers on walls.

Key Words: Liquid Film, Surface Wave, Three-Dimensional Wave, Horseshoe-

Shaped Vorticity
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Fig. / Appara'tus for producing a water film and needles for generating

controlled spatial disturbances.
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Fig. 3 Shadowgrams of solitary waves, at various phase velocities, evolving

from controlled spatio-temporal disturbances of a 20 mm spanwise wavelength
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