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Fig.1 Surface wave elevation history at x = 0. 95 m
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A study of 2D liquid sloshing in rectangle tanks based on SPH method
LI Da-ming®, CHEN Hai-zhou, ZHANG Jian-wei, Xu Yan-an

(School of Civil Engineering, Key Laboratory of Harbor and Ocean Engineering Ministry of Education,
Tianjin University, Tianjin 300072, China)
Abstracts: Liquid sloshing is a very complex liquid phenomenon and has strong non-linearity and rando-
micity because of the existance of free surface. Numerical study of sloshing under level force with differ-
ent swing in 2D rectangle tank is made by SPH. Sloshing under small swing force is calculated firstly,
and to validate the rationality of the numerical model, its result is compared with the results calculated
by linearity theory, VOF, and other SPH method. Next, sloshing under big swing force is simulated,
and some results, including the distributing of velocity, pressure and general momentum elevation histo-
ry. surface wave elevation history and its frequency charts, are analyzed carefully. Besides, the surface
wave elevation history is compared between big swing force and small swing force. Analysis results
show that, firstly, the peak value of surface waves elevation history under big swing force is more bigger
than that under small swing force, but both trough values have no outstanding difference, and the gen-
eral fluctuate swing under big swing force is bigger than that under small swing force; secondly, along
with the accretion of the swing, the values of surface wave elevation history, the pressure course, the
average of momentum fluctuate, and the energy of sloshing, all have a trend of evidently increase; third-
ly, the energy of sloshing is closing to the first frequency area along with the increase of the swing; last-
ly, SPH method has great superiority in dealing with the problem of big swing liquid sloshing with free

surface.

Key words: sloshing; SPH; 2D rectangle flume; external force with different swing; sloshing dynamics



