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In this study, sloshing effects on the heat transfer coefficient of the vertical walls in a membrane type LNG cargo containment
system (CCS) were analyzed. To develop correlations of the heat transfer coefficient incorporating sloshing effects, experiments
were conducted to measure the heat transfer coefficient of an oscillating vertical plate, Based on experiments, two different
correlations were developed which are each applicable to vertical and horizontal oscillations, Using the developed correlations, the
heat flow rate penetrated into the vertical walls in KC—~1 CCS was investigated under sloshing conditions, The results showed that
the penetrated heat flow rate increases with the sloshing speed, which is defined as the product of the sloshing amplitude and the
frequency, The maximum increase ratio of the heat flow rate was found to be about 7.5% at the sloshing speed of 10m/s, Also,
it was found that the penetrated heat flow rate more increases when the CCS oscillates in the perpendicular direction to the
vertical walls, than the parallel direction to the vertical walls, This study suggests that the increase in wall heat transfer
coefficients has to be considered when evaluating the boil—off rate of CCSs that are shaking due to sloshing,

Keywords : LNG cargo containment system(lst MH7IA SIE3) Boil-off rate(XtH 7|2k8), Sloshing effect(&2A &1f), Heat
penetration(& 1)), Mixed convection(2EILHF)
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Fig. 2 Experimental setup
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Fig. 8 Thermal resistance network model for vertical walls
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Fig. 9 Dimension of insulation layers in KC-1 CCS

Table 1 Thermal conductivity of materials (Unit: W/m-K)
T[oC] | Membrane | Plywood | Mastic/Air | Hull |T[oC]| PUF

-163 | 2.1603 | 0.062 | 0.1808 -160 |0.01517
—-133 | 2.4185 | 0.074 | 0.2082 -120 |0.01679
—72 | 2.8282 | 0.095 | 0.2662 —-80 |0.01846
-30 | 3.0827 | 0.108 | 0.3082 -40 |0.01917

-10 | 3.3232 | 0.118
20 3.3822 -

0.3494 |53.67| —20 |0.01986
0.3598 |53.33| 20 | 0.0233
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Fig. 10 Heat transfer coefficients of (a) inner and (b) outer
vertical walls in KC—1 varying with sloshing speed
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