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ABSTRACT With many countries implementing carbon dioxide reducing policy recently, the demand of green energy has been
increased. Tidal current power, one of the ocean energy resources, has great potential worldwide due to its high energy density. Since
the kinetic energy of the flow at the upstream is proportional to the cube of the velocity, the flow speed is the most critical factor for
power generation affecting on the performance of the system. A duct system can accelerate the flow velocity, which could expand the
applicable area of TCP systems to relatively lower velocity sites. The shapes of the inlet and outlet could affect the flow rate inside the
duct. To investigate the performance of the duct, variable ducts were preliminary designed and a series of simulations were carried out
using ANSYS-CFX v13.0 CFD software. This study introduces a ducted turbine system that can be moored to a seabed. A
performance estimation and comparison of results with conventional tidal converters were summarized in this paper.
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Nomenclature ¢, : duct diffuser angle, °
D : duct diameter, m .
subscrip
D, : duct inner diameter, m
D, : duct outer diameter, m CFD : computational fluid dynamics
L : duct length, m SST : sheer stress transport
¢ : duct shape angle, °
¢, : duct nozzle angle, °
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Table 2. CFD 3l =

Description Analysis Condition

Water

Working fluid
orkihg (isothermal, 26°C)

Normal speed

Inlet
e (0.2~1.2m/s)
Wall Statlonar'y wall
(no slip)
Outlet Opening

(Entrainment = OPa)

Shear Stress Transport model

Turbul del
ence mode (SST model)
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