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Fig. 1 The schematic of the structure of the numerical wave tank
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Fig. 2 Computational model of a two-dimensional numerical wave tank
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Fig. 3 Comparison of the numerical results of wave elevation Fig. 4 Numerical results of the three-dimensional
with analytical solution (1=24 s) free surface of the linear wave
5 s
b
2 — i 2 —
—-—— HUNEs# " g LAEEGE
§ o §o
= =
] -1
2t 2
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
s s
(a) =4 m (b) x=7Tm
2} — Wb 2f — WA
K LEEAE M By LEIVERE L
5 0 E 0
g
=1 -1
2} 2
0 3 6 9 12 15 18 21 24 0 3 [0 9 2 1S 18 21 24
s s
(c)r=10m (d)x=12m
5 (z=4m,7m,10 m,12 m)

Fig. 5 The time histories of the wave elevation at different position(x=4 m,7 m,10 m,12 m)
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Three-Dimensional Numerical Wave Tank Based on
naoe-FOAM-SJTU Solver

CAO Hong-jian, WAN De-cheng
(State Key Laboratory of Ocean Engineering , School of Naval Architecture, Ocean and Civil Engineering ,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Three-dimensional numerical wave tank has been constructed based on the new developed solver naoe-
FOAM-SJTU, which is a hydrodynamic solver developed based on the open source code library OpenFOAM. The
Navier-Stokes equations are employed as the governing equations for the two-phase fluid and the volume-of-fluid
(VOF) method are used for the free surface capturing. The present numerical wave tank has complete systems for
wave generating, wave damping and virtue wave probes for collecting the wave elevations, and different types of
wave can be modeled in this tank. The theories applied for construction of the numerical wave tank are introduced
and the numerical simulation of the linear wave, the 2"-order Stokes wave, oblique wave and irregular wave are
carried out. The results are compared with corresponding analytical solution of wave theories. Good agreement
implies the accuracy of the numerical wave tank, which can provide efficient incident wave condition for studying
the hydrodynamic problems involved in ship and ocean engineering.

Keywords: three-dimensional numerical wave tank; naoe-FOAM-S]JTU solver; OpenFOAM
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Application of MPS Method for 2D Liquid Sloshing

ZHANG Yu-xin, WAN De-cheng
(State Key Laboratory of Ocean Engineering , School of Nawval Architecture, Ocean and Civil Engineering ,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: MPS(Moving Particle Semi-Implicit) method is applied to liquid sloshing in 2D rectangular tank and
LNG tank which are subject to various motions with various excitation periods. The impact pressure and wave in
the tank are analyzed., and numerical results are compared with experimental data to validate the reliability of
MPS. It shows that MPS method is reliable in prediction of impact behavior in sloshing flow, the pressure
evolutions predicted by MPS method are in good agreement with experimental and other numerical results. In
addition, some complicated flow phenomena, such as overturning free surface, breaking wave and splashing
water, are observed in simulation. The MPS method is robust and has a good flexibility in handling such violent
free surface flow.

Keywords: liquid sloshing; Moving Particle Semi-Implicit(MPS) ; impact pressure; {ree surface flow



