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The Estimation for Extracted Wave Power of an Ocean Wave Energy
Conversion Device of the Oscillating Water Column Type

Seoung Gun Kim, Myung-Kyu Park

Abstract

Due to the structural complexity and the mutual interference of “water columns”, the
estimations of absorption power for a large wave energy conversion devices of floating type in

ocean could not achieve the desired results.

Thus, in this paper the authors will propose a new methodology based on the three dimensional
source ditribution method. We distributed the source to the device and the thin & light plate in
“water column”, And from the behaviour of this plate, the power and the pressure in water
column are calculated. But, yet method should be proved to be valid by experiment.
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Table 1. Dim esion of UQ3 Type Wave Energy Conversion Device

Dimension Barg(id’)l‘ype UO(SCH’I“)ype Comp,
Lengh(L) 80.0 100.0
Breath (B) 12,0 45.0
Depth(D) 50 25.0
Draft(T) 2.0 15,0
Center V.C.G. 2.0 5.0
of L.C.G. 0.0 0.0
Gravity T.C.G, 0,0 0,0
Water Depth oo o
Design Wave Height 1.0 50
Design Wave Length 80.0 100, 0
Waterline Area Ay 240,0 32.75 M? & cm?
Air Total Num 1670 3070 U03=26
Chamber Va{m?) 96.0 1500, 0 1354.0 ]
Ac(m?) 48,0 150, 0 135, 4
B(Ao/Ac) 1/240 1/240 1/200
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Fig. 1  Extracted Ratios of Wave Power for I 7
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Table 2. Distribution of Pressure through out orifices
(1/L=0.7 Incident Wave Direction=90")
Tw=0, 66992E+00(sec) K=0,89760E+01

37

(10-* N/cm?)

(134) (142) (141) (139) (137) (137) (139) (141) (142) (134)
(204) (314) (376) (407) (420) (420) (407) (376) (314) (204)
(365) (365) (384) (401) (411) (411) (401) (384) (365) (365)
Table 3. Distribution of Pressure through out orifices
(A/L=1.0 Incident Wave Direction=0")

Tw=0,80071E4+00 K=0, 62832E+01 (107 N/cm?)
(299) (287) (293) (272) (193) ( 99) ( 58) (70) (128) (208)
(239) (228) (253) (269) (240) (155) ( 86) ( 70) (99 (186)
(299) (287) (293) (272) (193) ( 99) ( 58) (70 (128) (208)

Table 4. Distribution of Pressure through out orifices
{(1/L=1.5 Incident Wave Direction=0")

Tw=0,98067E+00 K=0, 4188E+01 (10 N/cm?)
(211) (165) (134) (102) (73) (47 ( 31) ( 32) ( 52) ( 96)
(183) (146) (130) (111) ( 84) ( 69) ( 43) (39 { 52) ( 88)
(211) (165) (134) (102) (73) ( 47) (3D ( 32) ( 52) ( 96)
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