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Rogue Wave Simulation in Numerical Wave Tank

Using Open Source Libraries

Jeon, Wooyoung

Department of Ocean Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

The rogue wave is huge wave that its wave height is higher than two times
of a significant wave height and it is unpredictable. It can cause serious damage

to a ship and an offshore structure. To consider effect of rogue wave to design
of ships and offshore structures, the studies for ships and offshore structures’

dynamic characteristic in rogue wave are required. The rogue wave can be
generated by focusing of wave energy. Multi-directional waves, multi-frequency
waves, wave-wind interactions and wave-current interactions can be cause of
wave energy focusing. In this study, the rogue waves were simulated by multi-
directional waves. The open source CFD libraries, OpenFOAM, were used to
simulate the rogue wave. For accurate and efficient simulation, shape of grid

system, time step for simulation, etc. were chosen as parameters. The rogue
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wave's maximum elevation was 4.8 times of wave amplitude at wave maker.
The rogue wave's height, defined with distance from rogue wave's crest to

rogue wave's trough, showed good agreement with experimental result. Heave

and pitch motion of box-shaped body in rogue wave condition were calculated.
The motions in rogue wave condition were greater than the motions in regular

wave condition.

KEY WORDS: Computational fluid dynamics A4+ <8}, Rogue wave =13},

Numerical wave tank %]z, OpenFOAM 2 Z3&
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dojuefe] OpenFOAMol AHEE AT H& AUEE PN 5EHQ
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Fig. 1 Rogue wave event measured at the Draupner Jacket
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(a) Initial damage by rogue wave on the Prestige

(b) Sinking of the Prestige

Fig. 2 The Prestige sunk by rogue wave
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Fig. 3 Photos of damage caused by rogue waves
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Wave fronts

Focal points

Fig. 4 Rogue waves made by direction focusing
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Fig. 5 Rogue waves made by frequency focusing
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Fig. 6 Relaxation zones and weighting functions
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(v1,v2) = (w,v,w,p,q,7) (15)

ATNNA, x, v, 2, ¢, 6, = ATLA FHEA 2 Wl A wEEB
AW U, v, w, p, g rE AATA HEANAL HaAe] £Eo EE
HE)E o] g},

Aol et 1" HAAA S Ave fAle] A4S bR E HA 2
WH (Eulerian method)2 2 &3t A7 A FFA O ek AA A =xA 9
ddEEE A (16 ), AAA HEA g A7FA FHEA o Fuisk
2117 )3} o] FAHAT

v=J1t A, v = A, (16)

X, =J1 vy, Xy =], (17)

A71NA, & J,= AATA F
AF174 HIEAY AEE HE ZA&EE HE
gHoltt J= 2] (18), A (19)¢}

1 sin¢gtanfd cosg¢tané
- )

cos ¢ —sinf (18)
0 sin¢g/cosf cos¢ /cosb
1 0 sin@
J 1= (0 cos ¢ sin(j)cosG) (19)
0 —sin¢g cos¢cosb

oJ7]el A,  =490°049 jo e Heo= Z
ZFH Q) 7F 490°7)F He A+ vt /AT ¢ Joernz FAT §
Ay FHEANA Adlo] o] F3t=
WE P j= 2 (20 )F o] AL

- 15 -

Collection @ kmou



—sinycos@ +singpsinfcosyy cosypcosf +singsinfsinyg  sin¢cosh
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Fig. 14 Time history of motion of body in rogue or regular wave
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