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Study on Sloshing Behaviors in Liquid Storage Tank with Rectangular Cross Section

S.H. Yoon(School of Mech. Eng., Kumoh Nat. Inst. of Tech.), E. D. Lee(School of Mech. Eng., Kumoh
Nat. Inst. of Tech.), and K. J. Park(Korea Railroad Research Inst.)

ABSTRACT

In this study, experimental procedures were suggested to investigate the sloshing behavior of a liquid storage tank
subjected to inevitably external vibrating conditions. For this purpose, liquid storage tank with rectangular cross
section was made of an acrylic resin for the visualization of liquid fluctuation. A specially designed vibrator was used
to provide a specified vibrating condition to the liquid storage tank. Extrapolation technique was applied to determine
sloshing natural frequency by using various sloshing frequencies at each vibrating displacement and liquid contents at
a fixed vibrating frequency. Sloshing mode was also determined from continuous images of liquid fluctuation
captured from a video camera. In addition, change in the height of the liquid free surface was measured by using a
floating target and a laser displacement sensor. It is found that the suggested method can be applicable to identify the
sloshing behavior of liquid storage tank with rectangular cross section.
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(a} Experimental test set-up for measuring free surface height
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