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Abstract

Green water load is an important parameter to be considered in designing a modern ship
or offshore structures like FPSO and FSRU. In this research, a numerical simulation method
for green water phenomenon is introduced. The Navier—Stokes equations and the continuity
eguation are used as governing equations. The equations are calculated using Finite
Difference Method(FDM) in rectangular staggered grid system. To increase the numerical
accuracy near the body, the Cartesian cut cell method is employed. The nonlinear
free—surface during green water incident is defined by Marker—density method. The green
waters on a box in regular waves are simulated. The simulation results are compared with
other experimental and computational results for verification. To check the applicability to
moving ship, the green water of the ship which is towed by uniform force in regular wave,
is simulated. The ship is set free to heave and to surge.

#Keywords: Green water(2-EH& 212), Non-linear wave(HI&d& WE), Marker—density method

(L =8t48), Cartesian cut cell(Z28 EAFZE 2AXHAH)
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Fig. 1 Schematic drawing of staggered
rectangular grid system
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body boundary cell
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Body Surface Velocity Profile
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Fig. 4 Velocity profile near body surface

4. s8I H=ZA
sl ?Xls Lee(m)o =S84
Al (5)2 HAGHH F2IGIALH LEE 2| =D
S 15COIN 22 219 LS ar,, 4 7, Ol
0, AiR=8He fXl= 20 SII1YEe| A=E7
2H(1)2 X |AXZ FBIACE VOF (Volume
Of Fluid)el B2 +=YUHANA 22 B3I 2
9| HIO ANms=HE Eaolk= AR 552t &8
HH =5 AHatok=0l E=otXICHHirt and Nichols
gHe IP%’#JOI J‘LIOHDF A&

D(1M)

=0 (5)
Agamol moEate 7 37|10 20F RAIGH
QUCL NARFHUA2 SHEH JHEAH2 A (6)
o 20, 2SEN ZAZHES A (7)1 2Ch
Al ()2 XR=TUIA DMl =2 HEel e
20| 2CH= NS 20lotl, &l (7)2 X3l
N SHUXS £E0t AetHol 252 2lte

22 QOIS
Duater = Dair on free—surface (6)
¥=0 on free-surface (7)

Journal of SNAK, Vol. 47, No. 2, April 2010

191

AUse=0o SHsHN FAEZAS BE=EAIDID]
I XtR==0 =21 2K LA A2 Fig. 52
t0l irregular leg length® 4t irregular star®S
0|=Z0tH HIAHGIRICE XR=HUHML L2 Al
b 20l =9 AKXt ARsHo JHelE
OFOl HIAGIACE Y-2ako| EHo+O15 ’E%
2 HAGIRLE AR+He 25
QEEAIZD| SIGHH AteaH A
>

EF'. }/A.'(Q)Oil LIEHH ,dﬂP’E*OI =9
'.

U ol

m

o e R
HFH oo [0 &2 )

& Free-Surface

48—

7% <

..\ﬁ\
-
/!
/

Fig. 5 Schematic drawing of irregular leg
length and star for pressure calculation near
free—surface
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Fig. 9 Wave profiles on the upper side of
box type model
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on the upper surface of box type model
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Table 1 Principal dimensions of subject ship

LWL 5.726 m

Breadth 0.726 m

Draft 0.248 m

Displacement volume 0.554 m®

Scale ratio 24.83
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Fig. 13 Computational domain for green
water simulation on the subject ship model
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