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Surface vortex and stream-lines
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The photograph in Fig. 2 shows a surface vortex formed
in the vicinity of the intake of a bulb-type Kaplan turbine,
equiped with a 5.35 m diameter propeller and a 10 MW gen-
erator, rotating at 93.75 rpm, discharging 275 m?/s, in the
tidal power plant at La Rance, France.

Vortex of the magnitude of the one appearing on the pho-
tograph, are difficult to find in nature, nor even in the vicinity
of conventional hydroelectric plant intakes, since its forma-
tion implies air inclusion in the rotating water column, which
can eventually produce devastating effects on the turbine pro-
peller blades.

The photograph also shows the incredible clear natural
formation of stream-lines, following very similar paths as
those defined by the hydrodynamic theory, which simulates
this type of vortex by superimposing a vortex and a sink. Such
aspiral vortex is represented with potential and stream-line

FIGURE 2. Surface vortex formed in the vicinity of the intake of a bulb-type Kaplan tur
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where x and y are catesian coordinates, ¢ is the sink intensity
as unitary discharge and T is the vortex circulation given by
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r and @ are respectivelly, the radius and the angle in polar
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coordinates, vg is the angular velocity and £ is the vortex in-

tensity.

bine and the stream-lines defined by the hydrodynamic
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