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Fig.1 The arrangement of pressure monitor point
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Tab.1 The motion performance parameters of 6-DOF

sloshing platform

A 7 B ik AR R S
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% 4210 mm +300 mm/s
E] +160 mm

YAE +25°

4% +25° +50°/s
4% +35°
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Fig. 2 The operating diagram of the sloshing

experimental system
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frequency under 0. 25D; filling level
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Tab. 3 The results of theoretical natural frequency
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- o 452
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Fig. 4 The transformation of free surface under 0. 25D;
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Fig. 9 The pressure time history curve of sloshing load

under theoretical natural frequency
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Experimental study of sloshing pattern on LNG independent C type tank

LIU Ge', LIN Yan''?, GUAN Guan', LI Bing

( 1. School of Naval Architecture & Ocean Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China )

Abstract: Being different from the LNG carrying ship, the tanks of LNG fuel bunker vessel are
always partially loaded, so the sloshing must be considered. Since independent C type tank is widely
used in LNG fuel bunker vessel at present, model experiments with this type of tank are carried out
for sloshing research. The test conditions cover different filling levels, excitation frequencies and
excitation amplitudes. The characteristic of free surface shape is discussed and analyzed.
Furthermore, in the intermediate depth, classification of wave shapes, which is influenced by tank
roof, is identified. With the statistical analysis of sloshing load, it is found that there is deviation
between the excitation frequency inducing maximum load and theoretical natural frequency. This
deviation will reduce as the filling level increases. In addition, on aspect of spatial distribution of
sloshing load, the free surface under 0. 6D;(D; is the diameter of the model tank) filling level strongly
breaks up and large impact pressure will be expected at upper part head; under 0. 8D; filling level the
roof impact pressure with the excitation frequency between 0. 8 f, ( f, is theoretical natural frequency)
and 1. 2 f, should be taken full account.

Key words: sloshing; independent C type tank; LNG fuel bunker vessel; experimental study



