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Japan’s experience of the stranded troubles in Fukushima nuclear plants and their inundated damages
begun on March 11th, 2011, have made many people in the world need renewable energy sources for
electricity as consequences. Obatake strait is well known as one of the strongest tidal current areas in
western Japan, that rushes up to around 8 knots, and considered to have high potential as an energy
source. It is a narrow channel about one kilometer wide in the Seto Inland Sea, which is a restricted sea
area surrounded by the Japanese main island, Shikoku Island, and Kyushu Island. The sea area has very
complicated geometries, for examples, plenty of islands, shallow water areas, and fast-flowing straits. So,
you can find easily an Obatake strait in the area.

To harness the strong tidal stream power in an Obatake strait, experiments of tidal stream generation
with a Darrieus type water turbine have been carried out in an even flow of a circular water tank.
Prototypes of a tidal stream electricity generator are fabricated referring former references. Their test
results imply that the prototypes will generate stable electricity at an Obatake strait, as shown in a
reference listed below, and the Darrieus type vertical axis water turbine in a cylindrical shape, consisting of
some straight blades, is simple, efficient, easy to install a generator upward, and keeping a certain direction
of rotation in spite of tide change, as good features, but unfortunately difficult to start revolution. Actually
as shown in the reference, stopping revolution flow rates of the prototypes are about 20 % lower comparing
lowest flow rates to get them rotating (starting).

In order to improve an operating efficiency of the prototypes, it is necessary to get somehow them rotating
whenever the tide reaches above the stopping revolution flow rates. First of all, the authors investigate why
these types of turbines are so difficult to get starting, using the famous original experimental data of lift
coefficient Cl and drag coefficient Cd for straight blades of NACA63 3-018 cross section. During the
investigation, the authors also think of a better number of blades for starting. And then, as another
possibility to improve the efficiency, the authors try to assist to get the prototypes starting rotation by an
additional motor’s help driven triggered by a sign, vibration or something, of that the tide reaches above the
stopping revolution flow rates.

Shimizu, S., Okikawa, M., Koga, E., Sasa, K., and Fuyjii, M., 2012, "Fundamental Study of Tidal Stream
Electricity Generation for Obatake Strait," Proceedings of The International Conference on Electrical
Engineering 2012, July 8-12, 2012, Kanazawa, Ishikawa, Japan, pp. 508- 511.

Available Facilities and Equipment

Autonomously  deployable data logger for 2-D | Autonomously deployable data logger for temperature and
electro-magnetic current meter, INFINITY-EM AEM-USB | depth measurements, COMPACT-TD ATD-HR (JFE
(JFE Advantech Co., Litd.) Advantech Co., Ltd.)

Built-in Amplifier Torque Transducers, TPS-A (KYOWA
ELECTRONIC INSTRUMENTS CO., LTD.)
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