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Abstract. Ocean energy is one of the renewable energies and the importance of utilizing it has
been increasing year by year. Major four ocean energy sources are tidal, wave, temperature gradient,
and salinity gradient, respectively. Among these ocean energy sources, tidal energy is comparably stable
energy source since it is produced regularly by an attraction on the moon and the sun, so frequency is
almost constant and the maximum speed of the flow can be long-term predictable. In addition, tide is
not influenced by weather. Tidal energy appears in two forms, that is, one is tidal potential energy and
the other is tidal current energy.

Recently, many research and developments on the tidal current power conversion are performed, in
which a turbine system is most of the time adopted as a basic power conversion structure. Two types of
turbine rotor, that is, a horizontal axis type and a vertical axis type are typical types of turbine. Vertical
axis turbines such as Darrieus always rotate in one direction without additional equipment irrespective
of the flow direction. However, it is desired to improve the self-starting characteristics because all
blades of vertical axis turbine can not produce positive torque simultaneously. Horizontal axis turbine
has so comparably high power coefficient that many researches for tidal and marine current turbines
are made.

Similar to wind turbine, it is possible for a tidal turbine to increase turbine power output by installing
a cover around the turbine rotor, which is referred as diffuser, shroud or duct. One of major
characteristics of tidal current is bidirectional flow with a period of several hours, therefore, some
structure are requires for horizontal axis tidal turbine. In a fixed installation mainly on the seabed, the
entire turbine is rotated to follow the direction of the tidal current, or the pitch of the rotor blade is
changed variably to fit the tidal flow orientation. On the other hand, floating turbines can be self-
directed with bidirectional tidal currents, even though the installation area becomes larger. Horizontal
axis tidal current turbine with bidirectional duct is one possibility to have both the increase of turbine
power output by the duct and the advantage that the turbine system does not need an orientation change.

In this presentation, a combination system of a bidirectional duct and a bidirectional turbine is
examined by a theoretical analysis and an experiment. The features of the proposed system are as
follows. Firstly, both the duct and the turbine can work in the situation of bidirectional flow according
to the tidal current, which leads the decrease of moving parts and the increase of durability. Secondly,
the turbine power output can be increased by the increase of the projected area of the bidirectional duct
instead of increasing the diameter of the turbine, which usually costs more. Thirdly, the turbine blade
can be designed by the knowledge of turbomachinery which is useful and reliable.
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