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Abstract:

LNG receiving terminals receive and store LNG at different densities from various
producing areas. When LNG at different densities is stored in an LNG tank, a phenomenon
called rollover occurs under certain conditions. A large amount of LNG is rapidly vaporized
during the rollover of LNG, which may lead to a major accident since the pressure in the
LNG tank suddenly increases. In order to avoid this problem, CFD is used to simulate the

rollover phenomenon.
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Fig.1 Schema of one layer flow Fig.2 Schema of two layer flow
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Fig.3 Schema of receiving LNG Fig.4 Contours of density after 4 hours
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Fig.5 LNG density profile in tank
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Table 2 Initial LNG condition

Composition Heavy Light Spec. Heavy Light
[mol %] LNG LNG LNG LNG
CH. 90.67 93.06 Temp. -157 -161
C:2Hs 4.46 3.52 ['C]
CsHs 3.24 2.27 Density 457 451
Cs+H1o 1.54 1.09 [kg/m3]
CsH1z 0.03 0.02 Height 4.007 7.111
N 0.06 0.04 [m]

Fig.6 (2. LNG OB E~Y bVoAR, IREAR, A ORERF L2 R4, LNG % AR

DD 10 REM IR, B 2 IR/ OmA RN, E 0.1 m/s FREDFEN 72 ik X
DIMTAEGICBEI LN D, IMOAEREHEEZ#REVIE L, FEIZlXTEEORMNRKE W
Wiz, FENRTEZEAETZ2EHICRALT, EFTEOERAROMEELZ FIFCWhotz, ZDOH
GUIFEBRCH B ST, 130 FFH#%. LNG IHBA L TH— Lo Tr— L — =24k
L7,

Copyright(C) 2014 JGC All rights reserved.




H¥EH M+ —F /L Vol.3 No.1 (2014)

Velocity Vector Temperature Density

didbedddid
vy

Fig.6 Rollover simulation results by velocity vector, temperature and density
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Fig.7 Comparison of temperature and density in two different layers with time
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Fig.8 BOG generation rate with time
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