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Numerical Analysis for the Optimum Design of Shroud Tidal
Stream Generation System
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Abstract : Numerical simulations were carried out to investigate the flow velocity changes in the flow field due to
the variation in the thickness of the upper part of the shroud tidal power generation system. In this study, it was
performed under constant flow velocity condition. In addition, performance analysis of shroud was performed under
the same conditions. As the height of the upper part increases, the flow velocity rate gradually increases, and it tends
to decrease at a certain height. As a result of analyzing the shape of the blade and the shape of the blade combined
with the shroud, the torque of the blade increased due to the increase of the flow rate by the shroud system. It is
expected that the shape of the structure obtained by this study and the analysis of the flow velocity distribution in
the flow field can provide the data necessary for the development of an efficient shroud tidal power generation
system.

Keywords : tidal power generation, shroud, structure thickness, CFD, torque, Flow-3D
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Fig. 1. Concrete shroud geometry (mm).
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Fig. 2. Concrete shroud geometry (mm).
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Fig. 3. Design of shroud for thickness.
Table 1. Shroud thickness (L1) variation
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Table 2. Modeling information

(c)2.0m (d)3.0m

25

Velocity ratio

Mesh Spacing 0.4m
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Fig. 4. Velocity change with mesh spacing.
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Fig. 5. Shroud 3 dimensional grid.

Fig. 6. Shroud boundary condition.
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Table 3. General design parameter
Parameter Turbine
Radius 250 mm
Blade number 4EA (20°)
Rotation speed 100 rpm
Meterial Aluminum
Fig. 7. Turbine blade.
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Shroud wall thickness 0.5 m
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Fig. 8. Velocity variation in the flow field.
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Fig. 9. Vector distribution in flow field (side view, m/s).
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Fig. 10. Vector distribution in flow field (top view, m/s).
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(a) Vector distribution

(b) Velocity distribution

Fig. 12. Vector and streamline distribution in flow field (shroud and blade).
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