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A Study for Fixed Type Wave Energy Conversion
Device with Oscillating Water Column

Seoung-gun Kim* + Ro-sik Park** - In-gvu Park***
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Thermodynamics and Wave-Kinematic Method(€ ¥ 3%%), Sloped Front
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Abstract

The theory is based on two thermodynamic equations for the air mass in the air column
and hydrodynamic equation for the relation between the response of the air in the water
column and the incident wave. The numerical model is experimented in a two dimensional
water tank and the caisson model with sloped front wall is tested in the large towing tank.
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Table 1 Dimensions and Test Conditions for
Takahashi’s Model”

LENGTH (Ls) (08 M |yn
BREADTH (B) (078 M |:00Ll
HEIGHT (D) [18(14M | 002,
DRAFT (d) |10 ™ | 003
FRONT WALL
DEPTH (py | M %)‘1
WATER DEPTH( h) 110 M | {5
e 0.01~
ORIFICE RA’I‘IO( . DATA : Al
0.005
T 0.02~ OUTPUT
WAVE HEIGHT (H) 03 M | e=1/100
. . 20~ Czl/ 150
WAVE LENGTHQ\) 100 M | €=1/200
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Fig. 1 Configuration of Caisson Model (by
Takahashi)
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Fig. 3 Vernification of Calculated Results for
Caisson Model(in case of £=1/150)
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Table 2 Dimension and Condition of Numerical

Model
LENGTH (Lo (012 M | HA
BREADTH __ (B)[028 ™ | oo
HEIGHT (D) oz M| 003
DRAFT (d)l0o15 M
FRONT WALL 49
DEPTH (Do %05 M |75
WATER DEPTH(h) 015 M
ORIFICE RATIO 001~ DATA : Bl
() 0.005
WAVE HEIGHT 001~ TPUT
(H) oo3 M+ OLTHE
R 5~ 110
WAVE LENGTH( 1) s M | S
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Fig. 4 Configuration of Numerical Model
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Table 3 Dimension of Test Model in Towing
Tank

Design Wave Height = 0.05m
Design Wave Length = 2m

H/X) = 0025
A
Dimension of Model
Bl = 05m
L. = 05 m
D = 05 m
Dd = 004m
CH = 0.16m
£ = 1/100d Wl A0=0.0025m° (=74 do=0.0564 m)
e = 1/1509d @ A0=0.00167m° (37 do=0.0461 m)
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11, [1.667(0.3) [0.05 {0.03)| 0.0485] 0.0240] 0.014 !4.2~4,4 7.5
12 0,033 (0.02)| 0.0282] 0.0157| 0.008 |2.9°3.0]  4.75]
13, 0.0167(0.01){ 0.016 | 0.0088] 0.0019]1.871.9 2.65
+ ’\»
14 12,5 (0.2) [0.075 (0.03)| 0.0862| 0,0430| 0.032 16.5‘7.5 10,65 . "
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2. [1.667(0.3) {005 (0.03)| 0.0560| 0.0265| 0.033 |6.0~7.0] 12.1 ns!
2. 0,033 (0.02)} 0.0414| 0,0198] 0.0174]4.9°5.0 9.05
23, 0.0167(0,01}] 0.0175] 0.0094] 0.0020(2.12.3) 4.3 04
il .
2. (2.5 (0.2) [0.075 (0.03)| 0.0712] 0.0391] 0.050 |7.2°8.2) 1455 °
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2, 0.033 (0.02)| 0.0375] 0.0150] 0.02 [4.8°5.1| 9.1 . . :
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