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The Dynamics of the Problem Modeling and Numerical Simulation
of Liquid Sloshing in Liquid Storage Container

JIA Shan-po, ZHAO You-qing, XU Cheng-xiang

(School of Urban Construction, Yangtze University, Jingzhou 434023, China)

Abstract. Based on acoustic models, the fluid can be modeled as an acoustic medium, discretized with acous-
tic elements, and the free surface of the fluid must be ‘skinned’ with membrane elements,and a grounded
spring is attached to each node on the free surface of the fluid. Using the finite element package ABAQUS,
weestablished the finite element model of 3D liquid sloshing in rectangular tank, analysed the eigenfrequencies
and the modals of liquid sloshing, and the numerical results were compared with analytical solution. The re-
sults show that, by ABAQUS numerical simulation with high precision, this work illuminates the availability
and reliability of the proposed method, which provides a new analysis method for the study of dynamic analysis
of 3D liquid sloshing. Finally, the author analyzed the shaking frequency and liquid depth, width of the rela-
tionship of such systems with different liquid height to width ratios considered.

Key words: liquid sloshing; numerical model; liquid-filled container; dynamic characteristics; mode
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Numerical Study of Mixing Characteristics in Stirred Tanks with
Different Impeller Combinations

DANG Lin-gui', GUO Shu-xue’, WANG Ding-biao®, ZHANG Shuo-guo’, CAO Hai-liang’

(1. Henan Province Institute of Boiler and Pressure Vessel Safety Testing, Zhengzhou 450016, China; 2. Henan Association for
Science and Technology, Zhengzhou 450008, China; 3. School of Chemical Engineering and Energy, Zhengzhou University,
Zhengzhou 450001, China)

Abstract: In this paper,the multi-reference frame ( MRF) and standard & - & turbulent model were used to
simulate the flow paitern and mixing characteristics in the stirred tanks with double layer straight impeller,
double 45° inclined impeller and double layer straight and inclined combined impeller. The results showed
that double layer combined impeller can enhance the turbulence and mixing of the upper fluid and lower one in
the stirred tank. Moreover, compared with the double layer straight impeller, double layer combined impeller
can save 37.91% of stirring power and reduce 50.48% of mixing time. Furthermore, compared with the feed-
ing patterns from the fluid surface and the lower blade, the feeding pattern from the upper blade can obviously
save the mixing time and improve the efficiency of mixing.

Key words: stirred tank; impeller combination; mixing characteristics; numerical study; flow field



