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Flow Analysis around the Bang-o-jin Breakwater by
Numerical Simulation

S. H. Kwag*-M. K. Park**

Key Words : 7}k (Weighted residual method), ¥-3}4| (Breakwater), 4874 8 4 (quad-
rilateral element), A 2Hgrid), %3l (Explicit Method), -4 (Streamline), F.&)
2] 2#(Coriolis force), A< (Shallow water), £ Circulation), 33 (av-

eraging technique)

Abstract

The flow analysis around the Bang-o-jin breakwater was carried out by the
numerical simulation based on the package program NISA 0. The averaged Navier-
Stokes equations are changed to a weak formulation, which is an application of finite
element method. To get a better circulation of sea-water current, various types of
breakwater modification were numerically tried for the purpose of comparisons.

According to the numerical results, it proved to be very difficult to have the sea-
water circulate in every comner inside the breakwater. However, some cases give the
promising feasibility provided that the waste water disposal plant should be additionally made.
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Fig. 1 Arrangement of breakwater for 6 cases
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Fig. 3 Grid system for case 3

3. S EHR ¥ %

5 A4S A2 92 16 Y case

studyE §3le 33l Fig4, 5 62 71&
el o] whgbAlel] =9, +45° 0° -45° 9] KA
BHs 7o 2 Aot} FHEHoER

A
A AYEES FHWRT 45 o] Hhp o=
HellAd 71 A Aoz FZE59 uely
Fig 49} Fig.69] 532 2ile] Hiolch
d TS fisoms LY $xweE 2
Aoz Adus] F3 gk o714 SxwEe

@ hhu

U Poizl WAl 2919 452 A4

A7)19} W32 7} case studyol] W&t wrmbAl W)
Fo A F5F H3E Yy 3
g5 #IFE 5 gtk 71E waAe] §52
Fig42} Fig6ellA & & lXol 43| #5530
Al B IA] W59 sl ¥o] FA] o
e g ®e] F3 gt
Fig.7, 8, 9 = case 1 WA E A 43 7o)
o} case 1 & KFLZ R # 30" Wgos
AxslA FEFE BE Aol Fig73 Fig.
9% %4 2 45" W] fdxA) B3l #
3t A3l Figd, 69 712 WA Azts}
H|ZA] ABEEC 2 fAEFo] Bl $Us}A
o]FA& & 4 g}t frAd(streamline) B X
2o AAE 7|E usta o] Aol vy o
Z=7F A4 debded $9 Bk & 23
8] 3 9lcl.  Fig. 10, 11, 12+ case 2 ¥}g}#|
E A43 Aolt}h. case 2= Yoz By oF
50" WEeg FAsA FFEE BHE Aol
Fig.102 38k f-9lx7<ld Fig. 49 7]
& WA fErdes F3ERA|, Fig7e 2
o} vlars] Bu wuld] 3o f-Fo] A
Hez #BY AFE R4Fdh a3y
-45° ¥bske] fql=79l Figl29] A3= Fig. 9
o] At} vlLF FEIAL HF:T g}
Fig.13, 14% case 39 #A$E £Xd ol2t:
WAl S Ay AAZY Aol FPutg g
-45° wpgke] ]z AL R AR A
9l Fig.7, 99] case 13} v]aA] ‘Qi ymz] ok
< FEAE B Fm . olAL T &
AEEEES Bole A ¢ + 9\1‘4 -'131‘4' &
Zof ol2& WA S Y BREYS AL
ARIHEgEo] thds] AHX|A = o] iﬁ*ﬁl%i
Ae RAT 22 AR sekFeA +45° o &
JEFo] A 7hsAel ol WutAE A A%
3} FAlel sharp & E FE& A
A=tslA Felg AR A" o] Aol 4
2 AFE M F T gloy, 94 el Sk
T A "Fel g FEirt 08 oA s
Aol et =3 £XE FAoE olgdo] FA}
e ARdAE & Wsdo] F JM5Ae] &t

— 145



/1

Fig. 5 Inlet +45° flow condition with existing breakwater (velocity vectors and streamline contour)

Fig. 6 Inlet -45° flow condition with existing breakwater (velocity vectors and streamline contour)
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Fig. 9 Inlet -45° flow for case 1 (velocity vectors and streamline contour)
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Fig. 12 Inlet -45° flow condition for case 2 (velocity vectors and streamline contour)
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Fig. 13 Horizontal inlet flow condition for case 3 (velocity vectors and streamline contour)

Fig. 15 Horizontal inlet flow condition for case 4 (velocity vectors and streamline contour)
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Fig. 17 Horizontal inlet flow condition for case 5 (velocity vectors and streamline contour)
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Fig. 18 Horizontal inlet flow condition for case 6 (velocity vectors and streamline contour)
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Fig. 19 Inlet -45° flow condition for case 6 (velocity vectors and streamline contour)
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