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Sloshing Characteristics of Anti-Sloshing Baffled Liquid Tanks
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Abstract: [Purpose] To ensure ship safety, it is necessary to carry out sloshing analysis and anti-sloshing
design. [Method] It establishes a two-dimensional numerical model of a liquid tank to analyze the effects of
baffled tanks on liquid sloshing under harmonic excitation. Free surface decay simulations are conducted
for tanks with baffles of varying heights and configurations, with particular focus on the antisloshing
performance of baffled tanks under resonance conditions. [Result] The results indicate that the introduction
of baffles suppresses sloshing in the tank, and increasing the baffle height effectively mitigates the
nonlinear effects of sloshing motion. Among the three proposed baffle configurations, the double sided
curved baffle guides fluid motion through its curved structure, creating larger vortex zones on both sides of
the flow field. This promotes the dissipation of sloshing energy and yields the most effective suppression of
liquid sloshing. [Conclusion] The research results provide valuable reference for suppressing tank sloshing
to ensure the safe navigation of ships.
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Tab. 1 Numerical Simulation Parameter Setting
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Fig. 1 Sloshing Tank Schematic and Sensor
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Fig. 2 Time History Curves of Sloshing Load at Measurement Point on Free Surface Under Different Meshing Schemes
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Tab. 2 First-Order Natural Frequency and Damping Ratio
of Liquid Tank with Three Baffle Types
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Tab. 3 1st-Order Natural Frequency and Damping Ratio of

Liquid Tank with Different Baffle Types
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