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Vertical Convection Flow
around V-Shaped Structures in Uniform Current
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Abstract

In this paper, the flow around a V-shaped plate positioned against horizontal flow is

numerically simulated by using finite volume method and experimentally visualized in two
dimensional tank by dye injection method The upwelling flow artificially induced by V-shaped
plate mixes the stratified stagnant flow. It can be applied to mitigate the eutrophication and
stratification of sea in the vicinity of offshore structures.
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Flow properties of the rising height of vortex head and the strength of induced velocity
depend on the configuration of plate which is characterized by the dihedral angle( 8) and the
inclination angle between plate and bottom( ¢). The streamlines and the distributions of
velocity and vorticity are examined by varying angles, § and ¢, and Reynolds number. Also,
the relationships between parameters and the flow properties are described, and it is concluded
that the optimum configuration of structure to induce the vertical convection is obtained when
both dihedral angle and inclination angle are 90 degrees.
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Fig.1 A configuration of V-shaped plate
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Fig.3 Configuration of a cell
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Fig.4 Equipments for the experiment
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Table 1 Examined cases
parameters corn_putatioq[ experiment
Dihedral angle (8) 30°,60°,90°,150°,180°
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Fig.7 Periodical vortex shedding and
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Fig.10 Stream Line Pattern( § =150°. ¢ =90°)
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Fig.11 Velocity distributions
(6=30° ¢ =60

Fig.12 Velocity distributions
( 6=90°, ¢ =60°)

Fig.13 Velocity distributions
(8=150°, ¢ =60")
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