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A Study on the Thermal Analysis of the MARK-II
Membrane Type LNG Carrier at Steady Laden State
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Abstract

This study is focused on the development of a computer program that calculates
three dimensional hull temperature distributions and analyzes the BOR which is
important for the thermal design of MARK I membrane type LNG carrier in
steady state of the laden vovage.

A quarter of a cargo tank and a cofferdam are considered for the calculation in
the present study. The thermal conductivity of the insulation material. R PUFE,
treated as a temperature-dependent propertv. And the temperature of LNG in a
cargo tank is assumed to be -~162T and the air temperature of a cofferdam to be
~5T.

The lowest air temperature in compartments is calculated as -21.8C under the
USCG condition(Ty= 18C, Tw=01T) and the lowest temperature in panels is 27,
0C. BOR value is 0.1006%/dav under the maximum boil off condition, IMO
condition(Tei=45C,  T.w=327), which satisfies the requircment, 0.15%/day by
KOGAS. The average temperature in panels of inner hull side is about 14~ I8¢
under the real vovage condition(T,=28C, Tw=29C) for Indonesia route. The

calculated average temperature of tank panels under USCG condition is at most 4%
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Table 2 Mean air temperature in compartment
Cal. cond.
Tair Tsw Ttl th Tt3 Tt4 Tt5 Tcl TCZ Tc3 Tc4 Tc5
(T (0

-142|-143
USCG | -18| 0 |-21.81{-20.74|-15.56| -4.17 | -4.81 1 0 -9.78|-1.47(-0.83
MO
1GC 45 | 32 13802 | 3801 | 34.59 | 2824 | 2561 | 33.60 | 34.49 | 30.64 | 26.30 | 22.09
V?;j;e 28 | 29 | 2155 | 2191 | 2143 | 2464 | 22.74 2059 | 21.26 | 20.42 | 23.38 | 19.93
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Fig. 12 Temperature gradient at the hull side of cargo tank

Table 3 Total heat duty, BOG and BOR in each condition

Heat duty(kW) BOG(kg/hr) BOR(%/day)
Condition (For 1/4 Tank) | (For 1/4 Tank)
IMO IGC 29.297 172.838 0.1006
Real voyage 27.893 166.058 0.0966
UsCG 23.845 144.431 0.0840
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