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Numerical Simulations on Liquid Sloshing in the Moving Tank During
Braking of a Tank Truck by Fluid Structure Interaction Method

LIU Xiaomin, WANG Xing, XU Yunbin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; The study on the liquid sloshing in a moving tank with partially filled liquid is very
important to ensure the safety in the tank truck transport. A numerical simulation for the
interaction between the baffle and gas-fluid flow in the process of braking was performed by
building a simplified model of a moving tank with a piece of baffle. The effects of different baffle
materials and different filling ratios on the force which is exerted on the baffle and the tank wall
were analyzed. The time history of the baffle stress was obtained with the two-way fluid
structure interaction method. The results show that the force exerted on the end wall of the tank
increases with the filling ratio. When the filling ratio is 0. 8, the force exerted on the whole tank
has the maximum value. For the baffle with different materials, the smaller baffle deformation
will lead to slight influence on the force exerted on the end wall and the whole tank. In addition,
the maximum baffle shear stress decreases nonlinearly with an increase in the material shear mod-
ulus.
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