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Analysis of Resonance Efficiency According to Length and Entrance Depth
of Channel Resonance Part of Multi-Resonance Wave Energy Converter
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Abstract : Multi-resonance wave energy converter can generate efficient power generation by complexly uti-
lizing the resonance phenomenon of waves even when waves propagate normally. As the wave is amplified by
resonance, the power generation efficiency of the multi-resonance wave energy converter increases, and the shape
of the resonance part needs to be optimized to maximize power generation efficiency. The multi-resonance wave
energy converter amplifies waves in the seiche resonance part and the channel resonance part. In this study, CFD
numerical experiments were performed under various conditions such as the length and location of the channel
resonance part to analyze the sensitivity for each condition and derve the optimal shape of the channel resonance

part.
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Table 1. Frequency of measured wave height - wave period data near Donghae New Port
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Period Wave height (m) Frequency
Total o
(s) 0.0~05 05~06 06~08 08~1.0 10~1.5 1520 2.0~25 2.5~ (%)
0~3 1,968 1,326 154 - 41 273 427 967 22,656 6.0
3~4 45,290 11,649 13,810 4,576 1,060 - - - 76,385 20.3
4~5 29,818 14,826 20,073 13,797 14,006 1,018 15 - 93,553 24.8
5~6 4,935 8,451 21,200 14,505 23,964 8,724 1,072 60 82,911 22.0
6~7 262 912 6,671 10,398 18,674 12,510 5,889 1,291 56,607 15.0
7~8 43 87 789 2,656 10,509 6,634 4,338 3,135 28,191 75
8~9 5 4 71 295 3,016 3,647 2,417 2,454 11,909 32
9~10 - - 6 36 446 1,401 1,174 1,660 4,723 1.3
Total 99,821 37,255 62,774 46,263 71,716 34,207 15,332 9,567 376,935 100
Frequency (%) 26.5 9.9 16.7 123 19.0 9.1 4.1 2.5 100 -
Table 2. Frequency of measured wave height - wave direction data near Donghae New Port
Wave height (m
Direction ght (m) Total Freq[? eney
0.0~0.5 05~06 0.6~08 08~1.0 1.0~1.5 1520 2.0-25 2.5~ (%)
N 7,371 3,299 6,523 5,827 10,542 6,218 2,802 1,449 44,031 11.7
NNE 7,031 3,862 8,263 7,777 14,751 7,755 3,780 2,941 56,160 149
NE 9,065 5,100 10,954 9,497 14,673 6,505 3,067 2,412 61,273 16.3
ENE 12,104 5,463 9,388 5,679 6,518 2,108 956 537 42,753 11.3
E 13,680 4,733 6,062 3,530 3,188 842 235 164 32,434 8.6
ESE 16,804 4,407 5,438 2,462 2,128 532 144 106 32,021 8.5
SE 19,278 5,094 6,787 3,554 3418 739 250 174 39,294 10.4
SSE 3,037 662 648 249 186 33 16 - 4,831 1.3
S 882 179 212 83 89 19 5 2 1,471 04
SSW 576 147 169 89 79 18 5 1 1,084 0.3
SW 515 120 199 107 107 43 4 3 1,098 0.3
WSW 735 221 369 223 234 63 26 10 1,881 0.5
W 1,257 558 882 678 937 275 76 7 4,670 1.2
WNW 1,395 642 1,038 776 1,400 532 136 61 5,980 1.6
NW 1,832 773 1,597 1,312 2,539 1,184 565 354 10,156 2.7
NNW 4,259 1,995 4,245 4,420 10,927 7,341 3,265 1,346 37,798 10.0
Total 99,821 37,255 62,774 46,263 71,716 34,207 15,332 9,567 376,935 100
Frequency (%) 26.5 9.9 16.7 123 19.0 9.1 4.1 2.5 100 -
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Fig. 2. Schematic diagram of seiching.

2} FZo] Wyshe

=

o

(e}
“rtx

Ige] 14 v FHef = Fxlo]



3
of
=
1=
L)
e
)
N
s
4
i
ol

Fig. 3. Schematic diagram of breakwater cross-section.
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Fig. 7. Concept of multi-resonance wave energy converter.
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Fig. 10. Spatial distribution of water surface and air (channel length = 6.21 m, channel entrance water depth = 0.5 m).
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(a) time = 80 s (b) time = 81 s
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Fig. 11. Spatial distribution of water surface and air (channel length = 6.21 m, channel entrance water depth = 2.5 m).
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Time: 80.0sec Time: 81.0sec

(c) time = 82 s (d) time = 83 s
Time: 82.0sec Time: 83.0sec

Fig. 12. Spatial distribution of water surface and air (channel length = 6.21 m, channel entrance water depth = 3.6 m).

o] P49 o S A7 AR} o] A9 BUSFg o] 2 A0 HolAR 53 figo] SR 5
) 32, $2 9T7H 6 22 AUk £2 0 TR 9010 WAy $3 Aol /g 2 Aoz wekenh
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Table 3. Variation of flow rate with channel length and channel entrance water depth (unit: m’/s)
Channel Channel entrance water depth (m)
length (m) 0.50 1.00 1.50 2.00 225 2.50 2.83 2.54 3.61 4.39 4.95 5.66
4.00 0.46 0.50 0.55 0.58
5.00 0.60 0.56 0.61 0.65 0.36
6.21 0.48 0.55 0.58 0.63 0.62 0.67 0.65 0.52 0.24
7.00 0.59 0.56 0.55 0.54 0.15
8.00 0.39 0.10
46 XM L2 HM EE A W5 TAZE s bt Bl A WakA el ok
U gk A|e] s 3 HA ol 9l 94 4 T FHEAA HA S 7Pgste] A AldS T8t
e 5 A5 APoR wday] ok 1 Ao Ao, 712AFE Sl Aol FAvF e W A E AL
dol 8 E3 e A B4 Aol x99 1 g WA A fo] WS Zle FRlepgin) i
A Aks FHeto] = 35 Dol gl Y- 2o)7t ek 37 o) o) Bl 914 E R ekt £AAE S a8
A 23E= AEE sl = Ao7H L, = 4T m, T RO Aoz o] 2 A}l 3 1/4 Aol gk FAFE ),
T2 ST Zo7h A, = 2.0~2.5 m WM Hel| 5ol TE YT 2o 1“ YARIEILE] 2~3u) o}l f1A]of Sl= A
vebd Zlow 7idiE = A xS Aste] F3seith G BRG] frEo] i) B Ale EARlsinh FF
Table 3o &% =2 Zo] 9 =2 Q17+ o] W 55 b 2 4ol 4l w"rl ‘l% AlZsket Aol Aad Jlor A7ty
g ArFE AINSISITE Table 39] o] AA 4] o= 574 o, PR FRF G G A H QA FE R 2 E
& o F3olM 2 do) Bl ]l dojel whE Aol B+t = skl AaA e v SHEdA sge] 7t
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