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Development of coupling simulation system between nonlinear sloshing/swirling
load and ship motion in waves
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A numerical model about sloshing in tank is proposed and enhanced based on
the particle method. The prediction accuracy of the numerical model is proved by comparing with the
sloshing model test. Moreover, the two-way hybrid coupling model based on particle method and linear

3D panel method is developed to simulate the interactive behavior between sloshing load in tank and

6DOF ship motion in waves. The nonlinear influence of sloshing and swirling load on ship motion is
discussed. Both hybrid and linear models are validated against the experimental data of the LNG
scale ship model test. The characteristic of both hybrid model and linear model is demonstrated.
Based on the simulation results of hybrid model, the sloshing decay parameters is obtained, which
can be utilized to improve the performance of the linear model.
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