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The Influence of the Body Shape of Backward Bent Duct Buoy to the Primary Wave
Energy Conversion Characteristics

Shuichi Nagata, Kazutaka Toyota and Yasutaka Imai

Backward Bent Duct Buoy (BBDB) which has a bent center-pipe opened to the lee side of the
incident waves is a kind of moored floating OWC-type wave energy converter. In this paper, in order
to make clear the fundamental characteristics of BBDB, three-dimensional experiments in waves for
motions of five different BBDB models are carried out. Motions of 6 degrees of freedom of BBDB,
pressure and water levels in the air chamber, etc. are measured. From the experiments, fundamental
characteristics of BBDB such as the relationship between motions of BBDB and pressure in the air
chamber according to the changes of the body shape of BBDB are obtained.
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Fig. 1 Principle of BBDB
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Table. 1 Size and Characteristics of BBDB Test Model

Length 850(mm)
Width 600(mm)
Height 563(mm)
Diameter of

Buoyancy Chamber | 600(mm)

Area of Air Chamber| 1158¢nt)
27(mm)
43.7(kg)

Diameter of Orifice
Weight(no ballast)

Table 2 Types of BBDB

A-type
B-type
C-type
D-type
E-type

Buoyancy Chamber + Air Chamber
A-type + Spacer
A-type + Spacer + Lower Duct

A-type + Lower Duct

A-type + Extension Duct
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Table. 3 Components of waves

Component A-type B-type
order | wave amplitude(m)| wave amplitude(m)
Incident 0.27E-01 0.27E-01
Reflected 0.72E-02 0.72E-02
cos 0 0.14E-02 0.10E-02
sin 1 0.25E-03 0.18E-03
cos 1 0.60E-03 0.36E-03
sin 2 0.19E-02 0.23E-02
cos 2 0.42E-03 0.79E-03
sin 3 0.11E-03 0.70E-04
cos 3 0.98E-03 0.50E-03
sin 4 0.15E-03 0.37E-03
cos 4 0.68E-04 0.52E-04
sin 5 0.49E-04 0.90E-04
cos 5 0.57E-04 0.29E-04
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Fig. 8 Amplitudes of each Motion in Resonance (0.6Hz)
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