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Surface vortex and stream-lines
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Thc pholograph in Fig. 2 shows a surface vortcx fonncd
in lhe vicinity 01' lhe inlakc of a hulh-type Kaplan turbinc,
equiped wilh a 5.35 111dial11eler propeller and a 111 MW gen-
crator. rotaling al 93.75 rpm, discharging 275 m:l/s, in lhe
tidal powcr planl al La Rance. Frnllcc.

Vortex 01' lhe magniLudc of lhe olle appearing on lhe pho-
tograph, are dirticull lo find in nature, nor cvcn in lhe vicinity
01' conventional hydroclcclric plant intakes, sincc its fOfl11a-
(ion implics air inclusion in lhe rolating water column. \vhich
can cvcntually produce dcvastating crfccls on lhe turbine pro-
peller hlades.

The photograph al so sho\Vs the incredible c1ear natural
fonnation uf stream-lines, following very similar paths as
those defincd hy the hydrodynamic theory. which simulalcs
this type 01' vortex by supcrimposing a vorlex and a sink. Such
a spiral vortcx is represented with potcntial and stream-linc

funclions as fullows:
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whcre;f ami y are calcsian coordinatcs, q is the sink intensity
as unilary dischargc ano r is thc \'ortcx circulation givcn by
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l' amI fJ are respeclivelly, the radius amI the anglc in polar
coordinatcs, v() is the angular vclocity amI k is the vortcx in-
Icnsity.

FI(;URE 2. Surface \'ortex formed in the vicinity of lhe inl;Jke 01' a hulh-typc Kaplan lUrhinc ami {he s[ream-Iincs defined hy {he hydrodynamic

lheory.
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