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Experimental Study of Liquid Sloshing in a Circular Tank

Yoichiro Hara, Hidetoshi Morita

Abstracts

The liquid sloshing is occurred by the severe vibration of the free surface of liquid in cargo

tanks, and there are some cases where fatigue cracks result from the impact of liquid on the upper

part of tank. On the first stage to design cargo ships, the sloshing is the important matter to

mnvestigate. To control the impact pressure due to the liquid sloshing, internal structures, such as

baffle plates and support rings, are fitted in the tank. But the effect of internal structures have been

unknown.

In this paper, to investigate the effect of internal structures, the experiments of a circular tank

model for some internal structures, water levels, forced vibration periods and angular amplitudes,

are performed, and the effects of their parameters are shown by some graphs and are discussed.
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(a) Experimental Apparatus
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(b) Angular Vibration Part
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Fig. 1 Experimental Apparatus
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Table 1  Experimental Conditions
Internal No Support | Support
Structures Internal Ring Ring +

Structure Water

Control

Plate

Forced Period 0.4~2.0sec, Interval=0.1sec

T{(sec)

Angular 35, 70, 105 deg
Amplitudefy(deg)
Water Level n(%) | 20, 40, 60, 80 %
3000
£ 1500
:
£ 0
400 600 1000 1200
1500 Time s

Fig.3.1 An Example of Experimental Pressure Result

Fig.3.2 Pattern of Recorded Wave
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Fig.3.3 No Internal Structure(7=1.7s, 6,=7.0deg. n1=60%)
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Fig.3.4.1 No Internal Structure 7 =80%
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Fig.3.5 Support Ring(7=1.7s, 6 =7deg. 1n=60%)
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