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Experimental study of negative drift force acts on a
"Backward Bent Duct Buoy"

Yasutaka IMAI, Kazutaka TOYOTA, Syuichi NAGATA, Toshiaki Setoguchi,
Junko ODA Narimasa MATSUNAGA and Kenji SHIRAISHI

Institute of Ocean Energy, Saga University
Kubara 1-48, Imari, Saga, 8494256, JAPAN

Experiments under a various wave periods are carried out in order to clarify characteristics and
cause of generation of reverse wave drift force acts on BBDB(Backward Bent Duct Buoy) in regular
waves with two-dimensional wave tank. To measure the wave drift force, the model is moored with
horizontal wire. The motion of the BBDB is measured by remotely using image processing. Motion
of BBDB without mooring is also carried out to measure the horizontal velocity of BBDB in waves.

The feature of the negative drift force discovered in the last experiment is; (1) The flow velocity
at the duct is large at a negative drift. the negative drift force is not detected at the duct velocity is
small, (2) pitch and heave are large at negative drift. The center of rotation pitch is located at the air
chamber, and its rotation amplitude was 5 degree.

These conditions are required to generate the negative drift force. To verify these conditions, three
experiments are performed. The mechanism of the negative drift force is discussed using the results

of three experiments.
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Fig.1 Concept of BBDB wave energy converter
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Fig2 Layout of BBDB in wave tank and measuring systems
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Fig7 Inner pressure in the air chamber
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Fig.10 Arrangement of fixed BBDB
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Fig.11 Arrangement of fixed BBDB
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Fig.12 Amrangement of fixed pitch and heave
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Fig.13 Dirift force acts on BBDB (pitch and heave fixed)
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Fig.14 Forced pitch which center is located at air chamber
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Fig.15 Stationary force act on forced-pitch BBDB
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Fig.16 Thrust force induced by pitching motion
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