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Numerical study on the internal mechanism of new type floating
baffle to suppress liquid tank sloshing

ZHANG Hui—dong, XIN Zhong—xu, SHI Hong—da
(Ocean University of China, Qingdao 266100, China)

Abstract: Liquid sloshing is prone to occur in liquid cargo ships under the action of wind and waves, and the
impact generated by the sloshing will damage the compartment structure, which is one of the important
factors inducing safety accidents. Therefore, it is crucial to understand the sloshing phenomenon and propose
an efficient anti-sloshing structure. In this study, a new type of floating baffle is proposed, which can provide
a better anti-sloshing effect under different filling rates compared with traditional fixed baffle. Sloshing under
high-risk filling rate is investigated by numerical simulation based on STAR-CCM+, focusing on floating
baffles with different sizes and angles, and the optimal structure of the baffle is selected by analyzing the
wave surface displacement, baffle velocity, wave profile, and fluid flow pattern with velocity vector
magnitude. The results show that floating baffle can effectively suppress the sloshing by coupling various
sloshing mechanisms, its web can cut the free liquid surface in time to suppress the sloshing, and the end of
its bottom flange can generate vortex to effectively dissipate the fluid energy, and the heave motion of the
baffle can change the trajectory of the fluid mass point under the free surface to reduce the impact on the
compartment wall, which further enhances the anti-sloshing effect.
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Fig.2 Comparison of wave displacements for different mesh sizes and gird model of liquid tank for mesh size M2
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Fig.3 Comparison of the wave displacement results obtained from different sources
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