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Thermal Analysis for the GT-96 Membrane Type LNGC
during the Cool-down Period
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Abstract

This study is concerned with the thermal analysis during the cool-down period of 135,000 m’ class GT-96
membrane type LNG carrier under IMO design condition. The cool-down is performed to cool the insulation
wall and the natural gas in cargo tank for six hours to avoid the thermal shock at the start of loading of
-163C LNG. During the cool-down period, the spraying rate for the NG cooling decreases as the
temperature of NG falls down from -40°C to -130C and the spraying rate for the insulation wall cooling
increases as the temperature gradient of the insulation wall is large. It was confirmed that there existed the
largest temperature decrease at the Ist barrier and Ist insulation, which are among the insulation wall,
especially in the top side of the insulation wall. By the 3-D numerical calculation about the cargo tank and

the cofferdam during the cool-down period, the temperature variation in hulls and insulations is precisely

predicted.
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Fig. 1 Midship section of cargo tank
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Fig. 2 Cargo tank arrangement in LNGC
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Table 1 Thermal properties of wall and insulation materials

Material Thickness Densitv1 Specific heat | Thermal conductivity

th (mm) | p (kg/m’)| ¢ (I/kgK) k (W/mK)
Primary barrier Invar 0.7 8,120.0 385.0 11.395
Top plywood Plywood 12.0 707.0 1,255.0 0.085
Primary insulation Perlite 209.0 60.0 837.0 -
Bottom Plywood Plywood 9.0 707.0 1,255.0 0.085
Secondary barrier Invar 0.7 8,120.0 385.0 11.395
Top Plywood Plywood 12.0 707.0 1,255.0 0.085
Secondary insulation Perlite 281.5 60.0 837.0 -
Bottom Plywood Plywood 6.5 707.0 1,255.0 0.085
Inner hull Steel 18.0 7,900.0 400.0 45.3
Outer hull Steel 18.0 7,900.0 400.0 453
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