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Design of Heat Exchanger for Ultra Low Temperature of Natural Gas

# = 1 * 2 =k A3 A =|3
Z3Y, drdEFF, 4S8

*J. R. Cho(cjr@hhu.ac.kr)*, *W. J. Jeon?

RS A - AR,

> gEa gt Wekel ) AE s,

,Ch.S.Kim®, S. H. Park®
3 =3l ()

Key words :LNG(¥ 3} 91 7}2~), Heat exchanger(& 2.3} 71), Thermal stress(&€ -5-3)

1.ME

AA A o2 ING 2xH]7}F Foldel wep ZHE s)dko] X H 3|
Al g 7k, ZWE A 1Y) e A5 ©
ko] Mo F A7) E] s o] AfA ot

ING ZRES] XA 79l A7t AAe], Adlr)<%
9 EE 52 ) A N Akl Sl AAelH, 2 $H o)
agE FA20]7] wjitel] 714 Afare] AlzbAll = -2t
2AE W A9 A7t dasin

B =l E HAvks AstaAgel LA dnghy)
HNoR H AES A FHa

=4
A AR AN FrELaN

=
mE
ol
ol
rlr
o
o =
I

21 WE 4= tHaP TEekd 34
AR A7k B 4 Qe BAls AL 1gke] AE 874
@Emﬁﬂrﬁ¢?lﬂ—4ﬂq,Liﬁ4@ﬂ < 93
A 7} o] okl rFu|HES AFEE o 7N o] BEo] HAS

g% ol sk gt

==

FE 82 ANS B QA 2ES Hgsel 4 & A5
B Aol 2RHUE Fig 18] A4 2a FoA 2A 2
2 30 Fig2 o o] wHY & F 0y AARDE Folst
stt.

Fig.1 Schematic of full model

Fig.2 Part layer model Fig.3 Finite element model
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Table.1 Appllcatlon of pressure

Case High pressure Low pressure
Design 50bar Sbar
Hydro test 65bar 65bar
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Fig.4 1st layer model

Fig.5 Finite element model
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Table.2 Case of analysis
C<[)9C1/1[;1ignur£§e Process time [minute]
2 60
5 24
10 12
15 6
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A X E= ASME FZE=AFo] 4=

COHEZSEIOH Reference Fluid Coefficient
transfer temperature | LCmPer of thermal

coefficient ature expansion

100W/m* - K 20°C -140°C | 67 x 10°%/C

Table.3 Thermal property
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Table.4 Result of pressure analysis

von Mises ASME Code limit
Pressure stress[MPa] [MPa]
Design 23.3 36(1.5S5a)
Hydro test 43.1 46.8(0.9Sy)
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Fig.9 Max. von Mises stress
of 5C/minute

Fig.8 Max. von Mises stress
of 2°C/minute
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Fig.10 Stress history with cooling rate
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Table. 5 Result of Thermal-Structural analysis

Cooling rate . Max ASME Code
[TC/minute] Timels] stress[MPa] | limit [MPal]
2 2160 32.9
5 900 36
10 520 109 36(1.5Sa)
15 300 51.7
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4.Properties of aluminum alloys, J.Gilbert Kaufman,1999
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