shaeha et a) R A0 A8ZE, pp. 649~655, 2006 (ISSN-1598-5725)
Journal of Korean Navigation and Port Research

951 SHEUA TR U5 S40) BG AP A7

Al
—_

of>

Tx» BT|Rxx

ror GFAFATE AP LATADTE HFALAISATFER APAT9

An Experimental Study of Wave Overtopping Characteristics on the Structure for
Wave Overtopping Power Generating System
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Abstract : Waves progressing into the coastal area can be amplified, swashed and overtopped by a wave overtopping control structure,
and it converts the kinetic energy of the waves to the potential energy with a hydraulic head above the mean sea level by conserving
the overflow in a reservoir. Then the potential energy in the form of hydraulic head can be converted to electric power utilizing extremely
low-head hydraulic turbine. This study aims to find the most optimal shape of wave overtopping structure which maximizes overtopping
volume rate of sea water. Laboratory experiments for the performance evaluation of wave overtopping control structures were carried out
in three dimensional wave tank, and the three dimensional structure models with planar wave concentration shapes(B/b) were
marufactured into five classes, which were optimized by cross sectional parameters of the structure, ie, length of ramp(l), gradient of
inclined ramp(cot¢ ) and freeboard height of the wave overtopping structure(h, ) proposed by Shin and Hong(2005). The wave

overtopping discharges were investigated with 20 incident wave conditions and wave directions of 0°, 15°, 30°.

Key wards @ Wave energy, Wave power generation, Wave overtopping, Wave overtopping control structure Three dimensional wave
overtopping experiment..
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Fig. 1 The plane and section view of the wave overtopping
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control structure.
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Fig. 2 A ground plan of Ocean engineering basin.

Froude At 1/169] 2AIYE HES S =58 & o
o o getnee FEZl(), AFH A AHcotg ),

o EAo) e ¥ AT
(h,)°1P(Fig. 1), =4 8mo) Hx 89S 448 A% 27
165m, 1/15, 3me] #FAAF2E dHE AAT 4 3o
£ Ao o] 22 gd Aw et E 7124 99
Faog 3o, FEA AFHE Q% J3F JFEE HEy)
d3 M TR A2 vE F2IB/A)E M A 5

ZATFE AL AZ1/15 Froude A H3ted Wdske
HESA

2.1 A4y

FRAlTEEY A FAL 9A old) vd 3
of f3 FEEL 742 Aol FFAL Ao} glow, of
A SRAY ARG2E, B Y Ao Fa 5
GuiEz Ag3ele et X 49e A AR
z5z7t Base o ARAFATL APAPAALD
T4 AFFGEEE oo Fig 28 F2AF A
83 APFYS2 NLE Yepdn,

3o

F2E= 29 M AAE vtel Zo] 56m(Length -
X direction) x 30m(Breath - Y direction) x 4.5m(Depth)2]

A1d g9Es A A AF A 59 =2HE 4%
5m(Diameter) x 12m(Depth)2] A&l pitE 72 gitt. 671€]

=

Y¥Ed2 49 2R/ g7le] Mog FAY v
WAGR 7L Qo le] #ao| A g9 BAsel xarh

5@ LAY HEE 2992 A o) 2HS 20L

a4l =

YA,

AT ¢ dve AulE ZEF3 vk

gtz HEFALS 02m~35mEA A 2 A
o 270 BT 3T F UEZ A ot E HA¥s
A= 4 8mE AT 48 053mE A A (Froude
A2} 1/15)3159

A3 3 FAFA]TFZEL Fig. 29 x 43 38m, y ¥
g 10me] Ao Fom, x "whak Zudel wdlE 4]
e E3as MXetn y W 2H o RE S T4
Al7lE R st iFig. 3.




= (},2m 02
Moddt 1 /m Model 3
14. 3
S =050m Lo0 " 1.23
0.2
H ] .
1= 1.f0m
Model 4 Model 5
1.47 1.74

Fig. 4 The dimensions of the ramp in the wave

overtopping control structure.

Table 1 Experimental conditions of shape parameters of the

three dimensional wave overtoppmg structures.

BACE 1/15) [Model 4 [Model 5

FZE Eom 073 ) 073 J 073 ] 073 | 073
F4(h), m 0.53 0.53 0.53 0.53 0.53
AEI ), m 020 | 020 J 020 | 020 | 02
F27el(/), m 110 | 110 | 110 | 110 | 110
F2E(p), m 020 ] 020 | 020 | o2 ] 02
F2EZ0(Hb) 204 1 500 | 613 | 735 | 870
FRA(), ° 100 | 200 ] 250 | 300 | 350
$2Z(B), m 059 | 100 | 123 | 147 | 174

Table 2 Incident wave conditions for three dimensional

wave overtopping experiments.

#aH ), m | F/UT) s | S2FL), m | AL | mfs | AL %
0.067 116 2.04 026 | 175 | 33%
0.067 142 278 o9 | 19 | 24%
0.067 155 312|017 | 200 | 21%
0.067 181 375 o | 207 | 1%
0.067 2.07 437 |oi2 | 211 | 15%
0.100 116 204 | 026 | 175 | 49%
0.100 142 278 | o019 | 19 | 36%
0.100 1.5 312 o | 200 | 32%
0.100 1.81 375 o | 207 | 27%
0.100 2.07 437 o1z ] 2u | 23%
0.133 116 204 | 026 | 175 | 65%
0.133 142 278 | o1 | 19 | 48%
0.133 1.55 312 o017 | 201 | 43%
0.133 181 375 | o1 | 207 | 36%
0.133 2,07 437 Joiz | 21 | 31%
0.167 116 204 | 026 | 175 | 82%
0.167 1.42 078 |o19| 19 | 60%
0167 | 155 312 | o7 | 200 | 54%
0.167 181 375 | o | 207 | 44%
0.167 2,07 437 Joi2 | 211 | 38%
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Fig. 5 The arrangement of the wave gauges.

Fig. 6 A photograph of the wave overtopping control
structure and overtopping.
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Fig. 7 Experimental results of Model 1(B/b = 2.94) in the

regular wave condition (H =0.1m, T =1.42s).
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angle = 0.0 deg.).

- 652 -



Azd - T71%

Incident wave angle = 15.0 deg.
0.16 v 0.16

O—0—@ = 6.7cm (h/H=2.98) T=1.42s
G—6—0 H=10.0cm (h/H =2.00)
0121 g w wH=B3m@pm=15) 0127
G—8—6 H=16.7cm (h/H=120)
0.08 - . 0.08
0.04 0.04 - e 3
e
0 0 T T T
2.0 10.0 2.0 4.0 6.0 8.0 10.0
0.16 0.16
T=155s 1 T=187s
0.12 0.12 +
0.08 EIR\E 0.08
L - 0.04
[P S w
0 * T 4 T T T 0 T - o ‘l/.'
2.0 4.0 6.0 8.0 10.0 2.0 4.0 6.0 8.0 10.0
0.16
T=2.07s

O/BQgH)'"]
< < <
L) o) —
ps oo [ )

1. 1. 1

0\*‘%—6

™ T T
2.0 4.0 6.0 8.0 10.0
Relative width(B/0)
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