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Numerical Simulation for Dynamic Analysis of a Moving Truck with
Partially Filled Liquid Tank

LIU Xiaomin, XU Yunbin
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Liquid sloshing in moving tank was simulated numerically with an Eulerian-Eulerian multi-
phase model for the tank truck of braking and turning. Improving the imposed method of the transverse
centrifugal force to the tank truck, the effects of different filling ratio, braking speed, and turning radius
on the liquid sloshing behavior were described more accurately, and a corresponding calculating method
for the critical turning radius of the moving truck was proposed. The numerical results show that during
braking of the tank truck, the maximum force on the tank wall along the advancing direction increases
nonlinearly with increasing filling ratio and increases linearly with increasing braking deceleration, while
during turning of the truck tank, the transverse torque increases linearly with filling ratio increasing. A
critical turning radius exists.
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