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Comparative Experimental Study on Sloshing Impact Loads of LNG
Cargoes in Membrane Containment System of 160K LNGC
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A new state—of—the—art sloshing research equipment has developed to perform the model test of LNG tanks for the safer
design of LNG cargo containment system in violent sloshing phenomena, This sloshing test system has developed by the
Samsung Ship Model Basin (SSMB) and thoroughly verified, The accuracy of the motion of hexapods equipment for the excitation
of a model tank has been verified, The maximum displacement in six degrees of freedom, harmonic motions of various frequencies,
and irregular motions in wave conditions are measured and compared with input signals, In order to confirm the reliability
of the post—processing program for measured impact pressure, the post—processed results were compared with those of
the reference institute, A benchmarking sloshing test using 1/50 scale model of 160K LNGC tank was conducted for the verification
of the whole testing system, The partial filing levels were considered, As a result of the experiment, it is confirmed that the
results are in good agreement with those of the reference institute,
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Fig. 3 Input and measured signal for complex motion
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Table 2 Accuracy of motion platform

unit Input Measure Error
Surge mm 800 803 0.375%
Sway mm 800 803 0.375%
Heave mm 610 610 0.000%
Roll deg 40.0 40.0 0.000%
Pitch deg 40.0 40.0 0.000%
Yaw deg 55.0 55.5 0.909%
g
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Fig. 4 Input and measured signal for irregular motion
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Table 3 Comparison of statistical analysis results

Table 4 Tank model size

Reference | Present Present
/Reference
Scale 3.4704 3.5518 102.3%
Shape 0.4918 0.4932 100.3%
Location 3.5382 3.5422 100.1%
3hr MPM (kPa) 144.20 143.62 99.6%
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Fig. 6 Comparison of probability of exceedance plot
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Fig. 10 Tank model and pressure sensors

Table 6 Kistler piezo-electric type 601 CBA sencor

unit value

Max pressure bar 250

Sensing diameter mm 5.55

Natural frequency kHz > 215
Rise time sec < 1.4 micro second
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