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A Study on the Ball Screw-Type Wave Power Generator
System Using a Caisson and a Floating Body
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Manabu KIMURA Kenichiro OHMATA

Abstract

To obtain electric power from wave energy, the authors propose the ball screw -type wave
power generator system using a caisson and a floating body. This system is composed of a
caisson, a floating body, a ball screw, one-way clutches, flywheels and generators. A
vertical wave force acting on the floating body in the caisson is converted into the fairly
smooth one - way rotations of the flywheels and the generators. A small -scale model using two
6V -3.2W generators and rectangular prismatic floating body of 0.5m wide and 0.81m long was
made, and the tank test was carried out using a wave tank of 8.3m long, 0.8m wide and 1.6m
deep. The experimental results were compared with the calculated ones. The output of the
assumed 50kW plant when it was subject to a sinusoidal wave and a measured wave was also
calculated using a continuous system simulation language. The experimental and calculated
results showed the validity of the system.
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1.0ne-way clutch 2.Flywheel 1 2’.Flywheel 2
3.Generator 1 3’.Generator 2 4.Ball bushing
5.Thrust bearing 6.Bracket 7.Ball nut
8.Ball screw 9.Float 10.Caisson
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Width B 2800 mm
Floating Length L 2500 mm
body Thickness D 1500 mm
Mass m 3500 kg
Ball screw Lead L, 32 mm
Diameter dg 250 mm
Gear Gear ratio r 5
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B 0.19 20 497 | -498 | 3669 | 1388 | 26.71 | 24.62 | 90.2
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Width B 500 mm
Floating Length L 810 mm
body Thickness D 250 mm
Mass m 23.9 kg
Lead L, 10 mm
Ball screw Friction M, 2404 N
Stroke 400 mm
D1.333 x 10~%kg - m?
Flywheel Moment of inertia ®2.531 x 10~%kg - m?
J1, J2 ®@4.426 x 10%kg - m?
Generator 1 Braking coefficient A; 1.906 x 107N - m - s/rad
Frictional loss B; 1.698 x 102N - m
Generator 2 Braking coefficient A, 1.669 x 107*N - m - s/rad
Frictional loss B, 1.415 x 102N - m
Gear Gear ratio r 5
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