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Fig.4 Velocity vector field due to a point vortex close to a
fixed boundary.
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Fig.6 Water surface deformation due to a point vortex for
several values of £,.

(' — Uo’)g—},=w’

roo~ra X rinan m — US
7 ‘Qe +—2~[(u Uo') +w ]_T ................. (41)

LiehoT, EROELS, 2 THEELTWHWAIRE
THE—DBRTTIT A —F — QI k> THREZhTY
B ENDNPS.

WL, EBIBIFEZT> HERICODVTRR S,
Fig.6 &, W< 20D Q, DI L TIT- 1251 EER
RIERTGEE 7 OETRELTELIZLDOTHB. o
Nk, KEEE/ Y — v OBENFIEEICFEL
IZE->TWNB &R, 7 OEM L NIH Q, OIS
LTEIFEFHIEINL TR I EFbrb, X5,
Q. DEMEXLTH o OTEOBKEABENLUBESH
FOBLTVWENWZ Eh s, BIZHE) ZREEOKFE
AT =Wl il k> TEBEHREXINSE L L LD
ELERIRIUEBSZE08hbh 5
(2) AOBE

WIZ, BU/KEICK LT RA»SREDELVLENVIC
WEEOWEEYS T EEOHBEROZIEE % BT L7
RERIZOVTHERAS, ZOBAICIENRLH S HIER
BEELUTORYFENSREIZL S,

Fig.7i%, @o#ghx tEFH s CEREMOE(LE
RRLIzSDTHSD. COBEOETELME, FHEEE
DIEE 1150X100 cm, RO E | £2513 cm?/s, #)
RIS RS 10 cm, YIHHENALE © 2=0cm, z=—30
cm, THAH. IhEHZE, BRPBEFEBEVOHR
BECERL, AEEEIGEO SABEES LR LT

Y, KEEVPBOHBEEE LM< ZFIEDHS, WhHiL
“Y 7 b7s boundary” & UTHERL TS Z &b H
3. ZORBRELTCHOBBNIEERORE L I13EST
EWo L BSTWVD, Z0%, KEMOKETEEDS
I, BIEENICES L IOKREORE 2HWVEGICS
NTHATNSEN, F0O&EOKEEERE L, ATETH
NIZBERIORT S ERRETCOWEISES VTS T
VB EHbhb

Fig.8 1%, ®RIFEDHEERICB TS t=1.0s TDH
BRI NWVERLELDTH B. EH 5, grad @,
grad @,, U TERFEE grad (0, + D) ZRL 72D
OTHDH. ThEHBE, RERIBOEFICHELLT

L

72



T ARZEERE No. 434, 11-16, pp.67~76, 1991.8

o e ao00°
® 0060066

eeaee&
eeoae%

aeeaeg
eeeea%

0000
® 00600

eaoeosag
eaesaoa%

Fig.7 Evolution of vortex trajectories and water surface
elevation.
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(1990.10. 23 544)

DEVELOPMENT AND APPLICATIONS OF A NUMERICAL METHOD FOR
THE ANALYSIS OF WAVE-EDDIES COEXISTING FIELD BASED ON

BEM AND DISCRETE-VORTEX METHOD

Kazuo NADAOKA, ~Mikio MASUDA and Toru SUZUKI

A new computational method has been developed in the present study to analyse the
interaction process between ‘waves’ and ‘eddies’. With the water surface boundary con-
dition derived for the wave-eddy coexisting field, Boundary Element Method (BEM)
and Discrete Vortex Method are well organized to construct the present method. As
examples the method has been applied to the some fundamental cases of the wave-
eddy coexisting system ; i.c., a steady problem in which a point vortex translates be-
neath the water surface with its deformation, and the behaviour of a vortex pair
approaching the water surface and their subsequent interactive evolution. Finally the
present method has been applied to simulate turbulent bore in the surf zone, and the
results reveal that in addition to nonlinearity and dispersivity effects inherent to pure
wave motion the existence of vortical fluid motion may appreciably affect the evolution

dynamics of the water surface profile.
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