CHBHE S Sl =2 %l
Journal of the Society of Naval Architects of Korea

pISSN:1225—1143, Vol, 52, No. 3, pp. 198205, June 2015
eISSN:2287-7355, http://dx.doi.org/10.3744/SNAK 2015.52.3.198

e

MAHABIS 0[St ZE(O|L MAZITH Mkl
x5l SHIE M

PSER=I=N

Numerical Computations of Impact Forces Acting on Breakwater Plate
of Bow Deck of Container Carrier

Seohyun Lee-Jaemoon Lew'
Department of Naval Architecture and Ocean Engineering, Chungnam National University

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

In this study, numerical studies using a Computational Fluid Dynamics(CFD) method were carried out to estimate the green water load
acting on the breakwater plate of bow deck of container carrier, KCS, For the green load water load analysis, a full load condition was
considered, The relative motions at bow deck were calculated from the seakeepig analysis, Statistical analysis were carried out to
estimate the long term response of the relative motions with the North Atlantic wave scatter diagram, The equivalent design wave was
determined from the RAO of the relative motions at bow and the long term responses, CFD geometry modeling with three different
locations and simulations for the green water loads were carried out in the equivalent design waves, A commercial CFD program,
STAR-CCM+ Ver, 804, was used and the green water pressures on the breakwater plate were calculated successfully, The CFD
analysis for green water loads can be used as a useful design tool for the evaluation of the breakwater plate of the container vessel,
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Table 1 Time-step test for maximum pressures on
breakwater plate

Time—step Maximum pressure (kPa)
T1 T/100 70.0953
T2 T/250 82.1857
T3 T/500 82.2154
Table 10f A|ZH ZHHol 2 =|cf 4 2 2Xct A

L 23 T2 T32 2o 2 4ol °F 0.03% %l0|E HO
2 lof 0% AHMIAE T/2508 7|ZCE $xlsHMS

JSNAK; Vol. 52, No. 3, June 2015

199



HLFH S stS 0|8t ZIH|0[L MZE Aol X185

k= B45ks ALt

3. a4 Y Y =

3.1 CHARM
2 AF0l|M= KRISO2| 371 M&l KCS(KRISO container
ship)2 ARSIt AM SO Z XM S $31I5HKCS2

SAol| sl Fig. 1, KCSe| AM Z=XHof| CHsh H|2l2 Table 2
ol LIERHACE.

Fig. 1 Geometry modeling of KCS for CFD analysis

Table 2 Principal dimensions of KCS

Dimension
LBP 230.0 m
Beam 32.2m
Depth 19.0m
Draft 10.8 m
Displacement 53,330 ton
KG 13.8 m
GM 2.0 m
Kyy 57.5 m
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Table 3 Dimensions of breakwater plate

Width(m) Height(m)
BWP 1 16.06 35
BWP 2 12.04 3.5
BWP 3 8.02 3.5

Fig. 2 Geometry modeling of BWP 1

Fig. 3 Geometry modeling of BWP 2

Fig. 4 Geometry modeling of BWP 3
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Fig. 6 Boundary conditions

Table 4 Boundary conditions and domains

Inlet Velocity inlet 1.0 LBP
Outlet Pressure outlet 3.0 LBP
Side Velocity inlet 1.51BP
Top Symmetry 1.0 LBP
Bottom Velocity inlet 2.0 LBP
Hull Wall (no—slip condition) -
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Fig. 7 Mesh generation of KCS

Fig. 8 Volume mesh of KCS
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Table 5 Ship speed and design wave condition

Ship speed 5knots

Wave height 17.134m

Wave period of encounter 12.57sec
Wave heading 180deg
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Fig. 11 Instantaneous snapshots of ship motion and
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