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Design of slosh baffle in large cryogenic tank under

harmonic excitation

JIN Yong-hua', LI Yan-zhong'*, WANG Lei',
LIU Zhan', LI Cui'

(1. School of Energy and Power, Xi'an Jiaotong University, Xi’an 710049, China;
2. State Key Laboratory of Technologies in Space Cryogenic Propellants,
General Armament Department, Chinese People’s Liberation Army, Beijing 100028, China)

Abstract: A fixed construction slosh baffle arranged in the whole tank was designed for
the large cryogenic tank based on the horizontal ring slosh baffle and vertical slosh baffle.
The effects of this construction at different fill levels were simulated numerically, using CFD
software Flow-3D under a harmonic excitation. Comparisons with a horizontal ring slosh baf-
fle at the liquid surface show that the effects of these two baffles are similar, both of them
can significantly reduce the vibrations of the center of liquid mass at different fill levels. The
vibration can even be decreased by 64 % when the fill level was 50%. During the slosh, the
pressure imposed on the single board of the fixed construction baffle is smaller than that of a
horizontal ring slosh baffle at the liquid surface, while the tank wall of the former undergoes
higher pressure. The effect of a horizontal ring slosh baffle at the liquid surface is more obvi-
ous than the vertical slosh baffle when they have the same board areas. The vibration of the

center of liquid mass in the tank decreases as the fill level increases.

Key words: slosh; cryogenic tank; harmonic excitation; horizontal ring slosh baffle;

vertical slosh baffle
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