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An experimental study of hydrodynamic forces acting on a submerged
fin and induced velocity field.
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To operate a floating structure under heavy environmental condition in sea safely, motions of the
floating body and the mooring forces acting the floating body have to be reduced. To reduce these
motions and mooing forces, a fin attached structure has been proposed.

In this paper, three plates and a NACA0015 wing were used as a fin. As a first step, the
hydrodynamic force coefficients of the fin are measured in two-dimensional tank experimentally. The
influences by vortices in experimental coefficients were investigated as compared with the calculated
result based on potential theory. And flow around an oscillating fin is visualized to investigate the
vortex shedding in a tank. The flow field induced by the vortex is visualized and analyzed by particle
image velocimetry (PIV). From PIV visualization of flow field, especially for the wing, a high-speed flow
occurs along the beneath of a trailing edge when downward movement starts. And the tip vortex is not
only conveyed in the lateral direction due to the image vortex but also away from due to the secondary
vortex generated through a vortex-surface interaction. Finally, the relation between the hydrodynamic

force acting on a fin and the flow velocity field became clear.
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Fig.1 Floating body with fin
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Table.1 Experimental condition
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Fig.2 Schematic illustration of a experimental setup
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Fig.3  Effect of plate’s width on hydrodynamic force coefficient( Submerged depth:200mm)
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Fig.6  Comparison of BEM calculation and experiment (plate’s width: 200mm, submerged depth: 200mm)
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Fig.12 Vertical displacement of foil and reaction
force acting on foil
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Fig.10  Velocity vectors around the plate forced vertically (plate’s width: 200mm, submerged depth: 200mm)
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Fig.11 Streamline around the plate (T=1.5sec, plate’s width: 200mm, submerged depth: 200mm)
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Fig.13 Velocity vectors around the foil forced vertically ( Chord length: 200mm,Submerged depth:200mm)
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Fig. 14 Streamline around the NACAO0015 foil (T=1.5sec, plate’s width: 200mm, submerged depth: 200mm)
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