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An experimental study of a total efficiency of a floating-type wave energy converter "Backward
Bent Duct Buoy"

Shuichi Nagata*l, Kazutaka Toyota, Yasutaka Imai, Toshiaki Setoguchi and Manabu Takao

"1 Saga University, Institute of Ocean Energy
Honjo-Machi 1, Saga, 840-8502 Japan

The characteristics of electric conversion efficiency of a floating-type wave energy converter “Backward Bent
Duct Buoy” (BBDB) were measured in tank experiment. The optimal body shape was decided by the preliminary
experiment. The effect of duct extension on the primary conversion efficiency is investigated by attaching 15c¢m and
47cm ducts to the normal model. The experimental result shows that the duct extensions reduce the primary conversion
efficiency because they reduce the heaving motion of the buoy. Based on the optimal shape, a new model that installed
an impulse turbine and generator was made. The maximum primary conversion efficiency was around 0.8 in regular

wave, and a total efficiency was 0.49.
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Fig.3 BBDB dimension (Normal type, Left: Top View, Right: Side View)
Table 1 BBDB dimension (Normal type)
Ttem Symbol Unit
Length L m 0. 85
Breadth B m 0.78
Buoyancy module draft IT m 0. 15
Draft D m 0. 35
Displacement AN m’ 0.076
Longitudinal center of gravity | LCG m 0. 505
Center of Gravity (C.0.G) KGT m 0.271
Radius of gyration (Pitch) Kyy m 0.25
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Fig.4 Amplitude of inner wave height Fig.5 Amplitude of inner pressure
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Fig.6 Primary conversion efficiency Fig.7 Amplitude of surge motion
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Fig.8 Amplitude of heave motion Fig.9 Amplitude of pitch motion
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Table 2 Specification of Type-B Table 3 Specification of Type-C

(15cm-Extended BBDB) (47cm-Extended BBDB)
Item Symbol Unit Item Symbol Unit
Length L m 1.00 Length L m 1.32
Breadth B m 0.78 Breadth B m 0.78
Buoyancy IT m 0.15 Buoyancy IT m 0.15
module draft module draft
Draft T m 0.35 Draft T m 0.35
Displacement A m’ 0.076 Displacement A m’ 0.076
Longitudinal LCG m 0.499 Longitudinal LCG m 0.557
center of gravity center of gravity
Center of KGT m 0.259 Center of KGT m 0.272
Gravity Gravity
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Fig.11 Amplitude of inner wave height Fig.12 Amplitude of inner pressure
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Fig.13 primary conversion efficiency Fig.14 Amplitude of surge motion
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Table 4 Specification of turbine attached BBDB
Item Symbol Unit
Length L m 2.5
Breadth B m 23
Buoyancy module draft IT m 0.55
Draft T m 1.05
Displacement A m’ 24
Longitudinal center of gravity LCG m -0.012
Center of Gravity KGT m 0.30
Radius of gyration (Pitch) Kyy m 0.663
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Fig.19 Turbine attached BBDB Fig.20 Impulse turbine
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Fig.22 Amplitude of inner pressure
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Fig.24 Amplitude of inner wave height Fig.25 Amplitude of pressure
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