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Fig.3 The tank model with different numbers of longitudinal baffle plates
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Fig.4 Pressure on the tank fora, = 0.8g, k = 0.8 with different numbers of longitudinal baffle plates
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Fig.5 Pressure contour on the tank fora, = 0.8¢, k = 0.8att = 2.2
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Fig.6 The gas-liquid 2-phase volume distribution in the tank at¢ = 2.2's fora, = 0.8g, k = 0.8
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Fig.8 Pressure on the tank with different longitudinal baffle plate heights fora, = 0.8g, k = 0.8
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Fig.9 Pressure contour on the tank with different longitudinal baffle plate heights at¢ = 0.25 s
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Fig.10 The gas-liquid 2-phase volume distribution in the tank with different baffle plate heights at¢ = 0.25 s
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Fig.11  Pressure on the tank with different filling ratios fora, = 0.8¢
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Fig.12 The gas-liquid 2-phase volume distribution in the tank with different filling ratios at¢ = 0.3 s
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Fig.13  The pressure on tank with different lateral acceleration when ratio of filling is 0.8
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Fig.14  Pressure contour on the tank under different lateral accelerations at¢ = 0.3 s
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Dynamic Simulation of Liquid Sloshing Characteristics
for Tank Trucks in Lateral Movement

ZHAO Shu-en, ZHAO Ling-he
(School of Electromechanics and Automobile Engineering, Chongqing Jiaotong University,
Chongqing 400074, P.R.China)

Abstract: Aimed at the problem of lateral liquid sloshing in tank trucks partially filled with liq-
uid, based on the multiphase flow model and the VOF method, the liquid sloshing dynamics
was simulated for tank trucks in the cases of high-speed turning or emergency avoidance. The
effects of the number of baffle plates, baffle configuration, liquid filling ratio and lateral accel-
eration on the dynamic characteristics of liquid sloshing were studied. The numerical results
show that the longitudinal baffle plates reduce the lateral liquid impact force on the tank wall
significantly and the larger-area baffle plates achieve the better reduction effect. The lateral
sloshing falls quickly with the liquid filling ratio, while the liquid sloshing increases and the

truck lateral stability goes down with the lateral acceleration.

Key words: tank truck; liquid sloshing; baffle plate; liquid filling ratio; numerical simulation
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