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Energy Dissipation and Transfer among Wave Components
during Directional Breaking Processes
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ABSTRACT: Wave energy dissipation and energy transfer between wave components, during the directional wave breakings, are investigated.
Directional incipient and plunging breakers were generated by focusing the multi-frequency and multi-directional wave components at a designed
location, based on a constant wave amplitude and a constant wave steepness frequency spectrum. The time series of surface wave elevation was
measured at 9 different locations around the wave focusing point, using a wave gauge array. In order to examine the variation of the directional
spreading function, the horizontal velocity of fluid motion was also measured. By comparing energy spectrums, before and after the breaking, the
characteristics of energy dissipation and energy transfer, caused by wave breaking, are investigated. Their dependencies on directionality, as well as
frequency, are analyzed. The breakings significantly dissipate wave energy, through energy transfer, in the upper region of the peak-frequency band,

while enhancing wave energy in the low-frequency band.

1. M

i

Sure seln WAl gore Zeld ang AUl
Fo aazA, Al JIeks oy 84 329 5
7 Qs el sk 540 B gulE olair) a7
o Sgste) 8 B4 sl Adse sy A3
=43 e 452k 1] B 9% 87 AAge] 740 o
o Wakan, o] W Hw ixe] 27 S BADT. 59
Asiske) A% A5t Aol B o) &) Fa Wdew
Agatu, o WA BAAN T A A Fus
HRE Aolo] oA Lol WA WA AslolA 2}
o elgh ojuix 24t @ Ho] S A olslaie A 4
sivel ek 54 2 WalE el o) BaHolth

Aujol] o oluix &S slekvie] wae] dge vAE
AR oA 2@ a4 F shfoln, st 2y A
Ml weage ok 2o ot e wE WA o)
EEEES

A} F718 dA: B AA] 74T AE 171
042-868-7511 kyhong@kriso.re kr

OF G (CE)=Sy+Su+tSas 1

£
& vl 9% R dHI, 5, & 943
el 711k A2 Y& Faa AR duA] old&Es
VERTL, S, & R Aoz A Asfe] AL Auirh
F2 9Rlo] "ok Hde Ike] AR @idolr] d&d
A ol @AY o, o] wEol Hg HF 2dl
oA szhel] o3t lUA itk S FHo] oy o
Aot olof el A= o Y3 FHAE
A Aa4He T 98l AtEo] fhot 4 ke Xpolr}
A o 2dol o3k A3 el FHA AFEE FH
e 847 Hojsitk
ool gt oA A4 B Hol EANE AFHoR Y
st @, dtol 23dE AARESES AASL ARI AEES
QR S4E dFHolop gk AA Tt ARuie] 2HEH
B AE R L Prislin et al.(1997)¢]] 2j8f) Aj¢td =F glo



2 2718 - o2

v, old] 7iZ3lo] Fulde EfA e HE rlsd A
2do] dwrgul(Zhang et al., 1996) ¥ gl Zhang et al,
1999) ¢l thall AP Ak Meza et al.(2000)2 23 oA
e 2 FHea 2700 dE FFRFITHE o8t E9
Az 299 HuE AAdsha, du LA AFe] i A
< AZzsdey o5 e dis) du 2dg HE-sfo]
AHE B2 F 02X oux AHEYE Fila] M2
mEgo 2N, Fi TR FoARE Hd T A &
A EAL ARG ol B8l oivA &do] AYFI
Bty 155 oo welgoz HAs wHstgen, 3
A Fu 529 B AREe] M & duA dxE 7K
= BF3la Myt 7skE o]5 ARE duA S

A RS WA BW AW FAFEG AT Fde 3
% QEEL D79 G JEsAE] 4R ouHe ArE
A

=3 nlth oldd FREL v F1AW Ast By
Ui E4e BARIE 71Ee] BYANSTHE A Aolg B
olmz, st ~fEQe) A7A e Bt Fad
WY 4 glom, skt S4e) eute 24E AME 4
soll 7)9late oA &4 8 o] SHol B nh 4B
olal7t Bage neIFTh

Arie] ANARA 547 AA9 5o Tl 4B

i

Z5to 24, AsHte]
ozl A2k = oix] Ho(WEDET: Wave Energy
Dissipation and Energy Transfer) 54& %Rz} 3t3ct.
olg faiME WIHE e H9 Hgte] FIF AdH
AZo] a7 HTE B APoMe Fos AE S oA o
Wk wlE 7|%(Rapp and Melville, 1990; Kway et al,
1998)¢ A3 Fu 2 HF PR FHHEE 5
20022, 2002b) & A-8-3te] Thid Aoke B AT

e

Fig. 1 Measuring system of wave characteristics
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Table 1 Spectral conditions for directional wave focusing in

wave basin
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CWS (P2)
Incipient (12)| 0.6/145 | 03 | 45 (031 | 75
Common parameters :
N ;=32 N, =200, 8 = 0.05sec,
Assumed focusing point : (x , , ¥ ;)=(0.0m,15.0m),
Water depth : 2 = 34m
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Fig. 3 A series of plunging breaking processes
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