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A Study on the Thermal Analysis of the Membrane Type LNG Carrier

J. H. Lee*- Y. S. Young - S. G. Kim** - K. K. Kim**

Abstract

This study is about the thermal design program that calculates temperature distributions of
hull and insulation and analyzes the Boil-off ratio on the membrane type LNG carrier in the
laden voyage. The calculation model is 1/4 of cargo tank and cofferdam on the No.3 parts of
LNG carrier. The mesh number is selected 77,890 mesh for the degree of accuracy and time on
the calculation. The lowest air temperature in compartments is calculated as -21.81°C under the
USCG condition(T.u=-18°C, Tw=0°C) and the highest temperature in compartment is 38.02°C
under the IMO IGC condition(Ta=45°C, Tsw=32°C) of the maximum boil-off condition. At now
BOR value is 0.1006%/day and it is the lower value than 0.15%/ day required by KOGAS.

Key Words : LNG carrier(§3}4 724 24HA), Cargo tank(3}1E83), Cofferdam(Z ), Com-
partment(d 3| F71), Temperature distribution(2 % ¥ ¥), Boil-off ratio(Z¢&)
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Fig. 1 General arrangement of cargo tank and
cofferdam

Fig. 2 The calculation model
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Fig. 3 The arrangement of symbols
for dimension

Table 1. BOR deviation according to mesh
numbers (Tair=45°C, Tsw=32°C)

Mesh BOR |Deviation |Cal.time

Num. | (%/day) | (%/day) | (hr)
Case 1| 12,248 | 0.144423 | +0.0064 2
Case 2| 36,546 | 0.138585 | +0.0005 6
Case 3| 77,890 | 0.135928 | -0.0021 10
Case 4 (142,490 0.138681 | +0.0006 24
Case 5(199,932| 0.138052 0.0 36
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Fig. 7 The mean air temperatures in compart-
ments at real condition
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Table 2. Total heat duty, BOG and BOR in each
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Fig. 8 Temperature distribution of steel plate
under USCG condition
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Fig. 9 Temperature gradient at the hull side of
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condition
Heat duty BOG
Condit} (Fora‘(AW)tank) (Fogk g/‘{htlznk) (%%I:Y)
IMO IGC|  29.297 172.838 0.1006
Real Voy.| 27.893 166.058 0.0966
USCG 23.845 144.431 0.0840
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Fig. 10 Comparison of the present tempera-
ture results with the GTT's in USCG
condition
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