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Studies of the Flow of Liquid on a Solid Plate

Two types of studies will be described. (1) The statics and dynamics of a liquid
drop on a solid substrate. Theoretical minimum static solutions for pendant drops
are shown to include an infinitely long one of finite volume, with an infinite
number of lobes. Possible static drop volumes and shapes on inclined plates are
discussed. It is shown from two-dimensional simulations that the fraction of roll
versus slide depends only on a non-dimensional shape factor. (2) At a Froude
number close to 1, a developing film on an inclined plate is shown numerically to
exhibit oscillations, while a hydraulic jump occurs at low inclinations. The
signature of these oscillations is evident from singularities predicted by the shallow
water theory. The main consequence is that the instability of a flowing film can be
very different from that usually predicted using a half-parabolic velocity profile.
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