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Analytical Study on the Temperature and Pressure Changes in DME FPSO

Storage Tank with Liquid Filling level
Sangkook Yun*
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Abstract: As DME (Dimethyl ether) is the one of the future possible massive energy sources synthesized
from natural gas, KOGAS has been doing to obtain overseas resources to meet the domestic needs. and
tried to build new DME FPSO ship. This paper presents that it can help for the DME storage tank
designers and storage management engineers doing proper work by understood the evaporation phenomena
and pressure change of DME by thermal intake in storage tank. The experimental result shows that the
evaporation rate and pressure are increased with higher liquid filling level. The proper DME liquid filling
level in tank is obtained as lower than full 98% volume of tank in case of storing longer than a day,
because the pressure is increased rapidly with full 98% filled level of storage tank.

Key words: DME (Dimethyl ether), FPSO, Evaporation, Liquid filling quantity, Temperature distribution,
Pressure change
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Figure 2: Thermal equilibrium in DME storage tank
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Table 1: Boundary conditions for CFD analysis
Value
11W/m®
-25C
-19C

Item

Heat intake rate

Initial DME temperature(vap/liq)

Wall temperature

N

A
o
™

2.492e+002
2.489e+002
2.486e+002
2.483e+002
2.480e+002
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Figure 4: Temperature distribution and convection of
98% DME liquid
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(a) Inside tank

(b) Vapor liquid interface
Figure 5: Evaporation velocity at the interface of
98% DME Liquid

Figure 6: Pressure distribution of 98% DME fill
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Figure 8: Temperature distribution and convection of
70% DME liquid
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(b) Vapor liquid interface
Figure 9: Evaporation velocity at the interface of
70% DME Liquid

Figure 9: Pressure distribution of 98% Liquid fill

olt}. Figure 7= ®3 W 70% 45 EdolH,
Figure 8 53 W oo &% Zx o JF *PEH
E vEhdth oF dfYe=R Egﬂ Wl 5
P2 2H %—%‘%‘—i &
o] WA, 7|AF-e] 3
DME7} B Aol A =7}k
&Fo] WA gtk g e
A& Yot tfFr &
250K7HA] 758kl °‘E} At
B3 FYFAME 5
AeA =H, Z% Fo A
o 9% FWEEARY FHEET0l A
a2 ok

Figure 10 =3 o] tHEEXZE g3 8¢
£t DME HA 31502 Hydraulic ¢3o] I 2
ok AR A = AA g 71A ] tFo] FAsA F
Al Z1A19] b R dfYel o tiF
T Esty F9e obESs vER Y Utk

[e]

My
rlet
"
fr
4 -
ot

e

c@
1o ofy rlo
ol
2 00
o
Jn 2

ol

}mie’é
N,

[ol
il

2
)
ol
S
rir
N
N

M o

m

flr

[\)

S~

o0

ttlo ~

= |t

o 1
o (2ol do e o o2 1

€
o

b

gats 1 A36A A&, 2012. 11 / 1027



78 & A
24 A2l 10%e] R ¢ AHEZ

DME & =o]7} 10% == A& W d4F4Y
o 93 oo Zu gy olo] wE tH o] W3l
o]t} Figure 11 B3 W 10% N&27 Edoln,
Figure 129} 132> ®3 W 9 2% X oiF
2 &S vt 83 O JuHeE mg-
A AA = o2 RE Ax el 9st
Soo] g FweA =H, & JA ¥
shge] Ty FHe] IdRYe R st &7
Ak o7 A dFI7F FHEY 25 A
992 FE 719 AW HAd FAHEL ATt
71 Aol SHRE et 7A FEsh
TYR S-S FHsA "k

2.492e+002
2.489e+002
2.486e+002
2.483e+002
2.480e+002

Figure 12: Temperature distribution and convection
of 10% DME liquid
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(a) Inside tank

(b) Interface
Figure 13: Evaporation velocity at the interface of
10% DME Liquid filled

Figure 14: Pressure distribution of 10% DME fill
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liquid filled
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Figure 16: Pressure change of vapor space in 70%
liquid filled
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Figure 17: Pressure change of vapor space in 10%
liquid filled
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