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This study is devoted to the coupling between shear generated vortices and the
dynamics of the free surface. Vortical flow generation and its reconnection with the
free surface has been a topic of interest for many decades, and has in addition to its
pure scientific aspect a strong coupling to practical applications such as vortex induced
vibrations which plays a significant role in e.g. the fluid/structure interaction between
the sea and oil platforms. Here a flat plate has been vertically submerged into a water
channel of dimensions (in mm) L = 4000, W = 600, H = 800. The plate cover the
full width of the channel and the insertion depth varies between 5 and 40 mm. With
three different velocities between 0.09 and 0.36 m/s, the Reynolds number based on
the insertion depth varies between 450 and 7200. The vortex formation and shear
layer dynamics, and the effect on the free surface is characterized by Particle Image
Velocimetry (PIV), leading to instantaneous measurements of the flow field, vorticity,
and streamlines. Of key interest is the vortex path, free surface flow, appearance of
free surface, free surface vorticity generation and evolution, vortex circulation, and
angle and path of shear layer. It is shown that the dynamics of the induced vortical
flow is directly dependent on the angle of the shear layer which in turn is characterized
by the Reynolds number. All of the features of the free surface vortex generation is
interpreted in terms of the points of interest presented above.
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