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Abstract

This paper shows the temperature distribution of double hull compartment and of cofferdam
in a large LNG Carrier. In ING Carrier, due to the lower cargo temperature(-1637C),
structures are forced to lose their strength if additional heat is not supplied. So it is very
important to estimate the temperature distribution and the heat flux needed to maintain the
structure properly. The temperature of each compartment is obtained using 2-dimensional
model analysis and compared with 3-dimensional results. And also this paper gives preliminary
estimation of pipe length to supply necessary heat flux in bare pipe and finned pipe.
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Fig. 3 Temperature of cofferdam
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Fig. 4 Schematic midship section of
130.000 m3 LNG carrier
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Table 1 Temperatures in each
compartment (unit: C)

method| Ty | Ty To | Ty | Tq | Te

GTI(11 {-23.0|-22.0|-14.0| -1.0 | 2.0 {-43.4

3D[2] {-22.2|-22.1{-16.8| -4.1 | -5.2 {-44.9

2D 1-23.3|-225]-155{-2.58|-3.29|-42.1

2D |-235|-219|-16.1|-1.76|-3.29|-42.2

(* w/o coupling, ** with coupling effect)
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3 Al dF AFE 2DY 3DRY BF AF2
& AR oulelA] AR wiiolt) of7]e)
Al AAE 18sA] & A32D")# Fig. 59
o] & WA AFo2HE YFozol dAgyt
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Fig. 5 Heat Transfer without coupling
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Fig. 6 Heat Transfer with coupling effect
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Table 2 Thermal calculation cases

Case | LNG. within | with coupling effect
primary

Case 1I barrier | Without coupling effect

Case Il | LNG within| wit coupling effect
secondary

Case IV barrier | Without coupling effect
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Fig. 7 Temperature distribution (case III)
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Table 3 Input data for calculation of
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Pipe ¢ 7 76.3 mm
Pipe W7 679 mm
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Glycoled water flux 7 m'h
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Table 4 Required pipe length (m)

Fin Fin Fin Length
Thickness | Pitch 10 mm | 22 mm
1 inch/570| 217 m | 129 m
1.2 mm
1inch/270} 491 m | 354 m
l inch/571| 205 m | 112 m
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1 inch/27}} 474 m | 322 m

Ag B9 fine) Hol9} pitchrt AHQ o
Ke)

& gt AES ¥ Uk aga fe AN
2
[}

i

Aol F3Ee] x| Zov} pitch7t #3L fin
9] Zol7} AW pipe2] A7 pipe2] Ho] b4
ol & 94%e 4 ke ok 3 fing
pitch7t #Ho® Fro ot dgs H2 gle-g
g = Atk 28y pitchst fine] Hol7t 2
Aozt & A$(10mmol vzl FA] ¢
FHAo] JH o A7 wjFo] FAe A
o] AHe g AA Yeht it

Finned pipe2! 74-$- bare pipeoll Hl8ld F&o]
Holue 2 piped] W 3 L ui#Adel w2
+ MHE 9 & U8 2oz oqAxY 58
o9l Zol  ApaiH]e] FAE HEZF dafEojof
3l B3] heating coil 2ol Zaol 2/3k wix)9]
ol# &} stringer, longitudinals +& A #%F
Al ZQlo] Basld 4 izt o] 7% bare pipe
oto) H-dgt 235 & HEH & + JATh

o % (B o

5. 88

Compartment?te] B4 @Hgg 18g ol
A M 2= EX AME #8%td GTH 3D
ZAxte} vwalot A oR 7E dEn o
A UeS A & AUYCh B AFN
Pt g 2 A3E goF Helshd o 2tk

1) AA )&l WEoge] &% Fujzh A




106

o] @& vlwsle wlg- xjujHolmg 2D
o] Al 3D At diAFHow YXE
Aoz d3g P, A4 Ax A3 gz
H&3lvhs 288 UE 4 Jdtk

2) A9 compartmentAtole] dAE uEd
A n#skA] gL HAIe a8 & Aols
FAE FA 53 ALt EHo] AMx¢]
2% 8% #4o] olz} heating coil®] AA
o dvhd A& 1A ¥a AMteE &
Ae ¢S Aoz JARAL

3) Heating coll¥AE % 712 AREA
cofferdamE 5CE {FXI87] 93 heat flux
o] && s

4) Heating coil®] Zeol& AHAsHn 7|&9
At Astel viwste 1 B34S P50

5 @A9 bare pipeE TA=°] UE heating
coil system®] thete 2 fing £33 pipe®
TAE systeme AABIEL I §88 oF
7Y A B tigted vtk

B de) A 2] @Fsjol s LNGA
9] heating coil system®] %7] AdAd] AHLE 4=
AE 71 A8 2 Ao AAA T fing BF
gt heating coil system2 AAZ O EM piped] W
=% % pipe APl 2 FFE 4 £
S Ao2 AAZ gy AA X BX &4
9] 7% cofferdamu stringer® heating coil®} )
A7 nEd FEHA GaMe] e Ao
BHol=dl o]F heating coil®] ¥ix|7} MA 2=
X 9 BORY FAHHoE 9% 9d 5 Q]
Eolct, A pipee] HolE AT yx ¢
T, T8, vk T8 nEd F o d4AY &
o] Yoy A2 AR heating coild]
A Zo] AT wjA] Alo]e] BAIE HEE|ojo}
& Ao|tt,

o ¥

855, olgy

o

n 8l

HO

(1] A¥Y, “LNGHS 33 AAl LEE¥o B
A T3 ekl Yried T4, 1995,

(2] F4z “LNGM 9 Cargo Tank®] Heat Balance
AT 5T A Ed T4, 1992

Bl 3AF3, #AF, ol9d, “LNGA 7|¢d=22H
2 7l TA & d$5EY Mutsidr)
EATA, 196,

(4] ol9g%, 35F& “138 K LNGM9 Heating Coil
£ 2 WX A& A% Cofferdam W 44
A" SEX2A71E, Vold2, pp.l19-27, 1996.

[5] Intemmational Maritime Organization, IGC
Code(International Code for the Construction
and Equipment of Ships Carrying Liquefied
gases in Bulk), IMO, London, 1993.

[6] Gaz Transport Report, “Thermal Calculation of
130,000 m3 LNG Carrier,” 1991.

(7] Frank P. Incropera and David P. DeWitt,
Introduction to Heat Transfer, John Wiley &
Sons, 1990.

8] 3F35, d&3, “dugdd INGH 23 &
S2X 4 ddtzAets] =83 Vol
Nod, pp.108-118, 1997.

(9] J. P. Holman, Heat Transfer, McGraw-Hill,
19%6.

[10] A3 71& 290938, 43w 7132, 24
THH3.

Journal of SNAK, Vol. 35 No. 1, February 1998



