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(a) Experimental results at 0.17, 0.2T, 0.3T, 0.47 [17]
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(b) 0.17, 0.27, 0.3T, 0.4T i Z| Yy SPH &5
(b) SPH results at 0.17, 0.27, 0.3T, 0.4T
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Fig. 1 Comparison between SPH and experimental results
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Fig. 2 Comparison of pressure changes between the experimental method and the SPH method
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Fig. 3 The model diagram for a tank truck without baffles
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Fig. 4 Pressure nephograms at 2.46, 2.76, 3.06, 3.36 s without baffles
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Fig. 5 Pressure nephograms at 2.46, 2.76, 3.06, 3.36 s with a vertical baffle
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Fig. 6 Pressure nephograms at 2.46, 2.76, 3.06, 3.36 s with 2 horizontal baffles
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Fig. 7 Variations of the wall impact pressure
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Fig. 9 Variations of the wall impact pressure
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Numerical Simulation of Sloshing-Mitigating
Structures in Tank Trucks With
the SPH Method

HUANG Zhitao, YANG Yu, SHAO Jiaru, ZHANG Yueyue
(College of Mechanical Engineering, Chongqing University of Technology,
Chongqing 400054, P.R.China)

Abstract. Based on the smooth particle hydrodynamics ( SPH) method, the stability of the
tank truck and the mitigating effects of different baffles were studied. Firstly, the liquid sloshing
pressure in a rectangular container was simulated with results in agreement with experimental
ones, to validate the effectiveness and accuracy of the SPH model. Secondly, a 2D elliptic tank
truck model was established, which was filled with 93# gasoline. The impact pressure on the
tank wall and the trajectory of the liquid barycenter were analyzed under different horizontal si-
nusoidal excitations and roll excitations. The results show that, the liquid sloshing is violent
with no mitigating baffle, and the mitigating effects of the baffle will be influenced by the forms
of external excitations. When the angle between the normal direction of the mitigating baffle and

the inflow is small, the stability of the tank truck will be improved.

Key words: tank truck; liquid sloshing; SPH; stability; external excitation
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