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Research of liquid sloshing in tanks under coupled excitations based
on MPS method
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Abstract: In this paper, liquid sloshing in rectangular tanks is simulated with MPS solver
MLParticle-SJTU. The numerical results and experiment results are compared to validate
MLParticle-SJTU, and the results of sloshing in rectangular tanks under coupled excitations is
analyzed. Results show that when the oscillation frequency is equal to the natural frequency, a
large impact pressure on the side wall of the tank is observed and two peaks of impact pressure
are observed in one period. For tanks which has large dimension in the sway direction than in the
surge direction, the peak value of pressure on the side walls in the sway direction is larger than
that in the surge direction. For sway-and-surge coupled excitation with phase differences, the
pressure in sway direction varies little while the pressure in surge direction is much different.

Key words: sloshing, MLParticle-SJTU, sway excitation, surge excitation, coupling
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