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Design of a 50kW Class Rotating Body Type
Highly Efficient Wave Energy Converter

BYUNGHAK CHO-', DONGSOON YANG-, SHINYEOL PARK:, KYUNGSHIK CHOIl-, BYUNGCHUL PARK-

#Green Growth Laboratory, KEPCO Research Institute, 65 Munjiro,
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ABSTRACT

A 50 kW class rotating body type wave energy converter consisted of two floating bodies and a PTO
(Power Takeoff) unit is studied. As an wave energy extractor, the body is designed to have a VLCO (Variable
Liquid-Column Oscillator) having a liquid filled U-tube with air chambers. Owing to the oscillation of the
liquid in the U-tube caused by the air spring effect of the air chambers, the amplitude of response of the
VLCO becomes significantly amplified for a target wave period. The PTO converts the rotational moment
introduced from the relative motion of the hinged bodies to an hydraulic power by means of a cylinder.
A high pressure accumulator, hydraulic motor and a generator are equipped in the PTO to convert the
hydraulic power to electric power. A control law for adjusting the oscillation period of the VLCO is proposed
for the efficient operation of the VLCO with various wave conditions. It is found that the effect of the air
spring has an important role to play in making the oscillation of the VLCO match with the ocean wave.
In this way, the wave energy converter equipped with the VLCO provides the most effective mode for
extracting energy from the ocean wave.

KEY WORDS : Ocean wave(3}3), Highly efficient( 1. & €), Rotating body(7}'5& ), Wave energy converter
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50kW= Jts=2He UsSE
Table 1 Dimension of 50kW class VLCO unit

Design parameters Dimension
VLCO length (Z,) 18.0 m
VLCO height (H,) 24 m
VLCO width (1) 24 m
Vertical tube area (A,) 7.68 m’
Vertical tube length (L) 1.2 m
Horizontal tube area (A,) 1152 m’
Horizontal tube length (Z;,) 14.8 m
U-tube friction factor (¢) 2.5 N-sec/m
Air chamber volume (V) 27.648 m’
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Fig. 5 Block diagram of PTO hydraulic circuit
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Table 2 Specification of 50kW class PTO unit

Design parameters Specification

Generator S50kW (1,800rpm)

Hydraulic Motor 125cc/rev (A2FM12)

) Stroke 455.2mm (@+8deg
Cylinder - 3
Effective Area 0.0261538m
Capacity 32,000cc
Accumulator
Precharged Pr. 75bar
Relief Valve Setting 210bar
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