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Abstract: Used gas to the vehicle fuel are the problems of the 'survival' beyond the 'quality of life' improvements and
revive a new paradigm of 'sustainable development' which pursues economic development in harmony with environmental
conservation. However, the fatalities caused by explosions and fires increases every year with the increase in the use of
LPG; gas accidents in large-scale storage facilities also cause severe damage to property. In this study, a suitable storage
tank is designed in which the surface area of the fuel exposed to flames is minimized in order to prevent explosions;
thus, the occurrences of explosions in underground storage tanks can be minimized. According to the optimum design of
storage tank obtained in this study, underground containment space was minimized; the minimized diameter and length of
a 20-ton storage tank was 3 m and 4.83 m, respectively. Thus, safety was ensured since surface area exposed to flames
decreased by 89.4%, which is less than the exposed surface area in the currently used storage tanks.

-7

fol
>

- Vspace . F/gﬂxﬂﬂ Zﬂ'glg_.z_]__(mz)
Wiiuia = #1788 Z(ton)

. A (mt

A iﬁ%iﬁ a‘j 4 (') Wene A7 ® = 7 (ton)

> {7 4<>] A% (m) d : A (ton/m’ or kg/ )

E . S a8 t R el ?”ﬂ(mlﬂ)

L : BHRIE gkel7bA] 9] 4 o(m) P : 4] T (mm)

P AEI URerEgm) o

s Ay de oo L ME

Vv c AR A WE FI ()

Veonainmen: © B EF A3 7H(m) WA S 23k oA Yo 24 LPG(Liquefied
Vousidee : A& &)H F3I)(m) Petroleum Gas)v A&k A5 =2 AREstHA OE

Aol ti71Ed S sl HE85a e

+ Corresponding Author, leemsahwan@kut.ac.kr 7] LAEBAS A 7A7]=d aFel Aoer




898

QAL - 4 - &4

3 A7)

o)

Table 1 The state of LPG Consumption

units : 1000ton
Section 2004 2005 2006 2007 2008 Rate of increase(%)
Business 2,065 2,184 2,081 1,911 1,679 A54
City gas 75 96 69 62 178 2.8
Industrial 481 509 504 637 650 4.2
Fuel 1,226 1,236 1,445 1,516 2,045 13.6
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Table 2 The state of LPG filling system(Locating type)

units : ea
The storage tank(Locating type)
Section Underground
Above ground - - Total
Burial Containment
Total 173 1,703 110 1,986
Vessel 29 38 3 70
Vehicle 33 1,219 36 1,288
Vessel and Vehicle 70 420 70 560
Other 41 26 1 68
- A9 6sNAEIE A Sk 2AH ] 3
Ty &% HAY 5 AO =@ grRe] Ashig
o AAsol Qo] Ay THH AR
AR AR olele Ageln.

Fig. 1 Underground containment storage tank
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Fig. 2 Event Tree Analysis of LP Gas Filling
System

N

b FE5 s s7lek Esste] F24
=71 & (Vapor Cloud)S FA3star oju] 23}of
ste] Flste 2l ek

Lo

22 HSHHBHS

7| ZYHBLEVE)

BLEVE(Boiling liquid expanding vapor explosion
L UMM I IR AR R 8710 YA
QI AmEA A Z el A5t v
o] Edo] EAow WwEHUA 24 I35 T
AAZIA H=dl, &7 32A S7IH v =
ol Fxow Ftsto] AetS FAdstal o
o] n|xkaA

23 NI HA

A Ao s Aol gk FA A
ASME Sec. VIl Div. 19] 4887 Z=d] 2954
o3k 2

___PD
L= (SE-0.6P) M
___PD
t2= 2SE—0.2P @

o] 714, Shell¥} Head®] EZt2 1.02.% 3},

24 48X A EHA

1 Al
ARG A AL A

A=

()= AAtst

I~

a1, AREEe A @2 AN S ot 213,

AR gHAL 2 (52 AR 5= )
1 D? D3

V= 1 xL+ oA x2 (3)

S|

o]
5

- QA7) - o] F
W=0.9xdxV 4)
A= (nxDxL)+(0.69 xnxD?) ()

AGBAE
1o Al HZo]
Z-1 Oi o—l‘jvg_ =y
FRA A, 5, F, 5 450n
%ﬁ]ﬁﬁoﬂ Ao}d 300mm=
600mmE ©]A3ste] AlFh}

A] o}ﬁ”*ﬂ" XV“%ELOH oA

CEEMIE
QHH %] 2
g%l—

A S B Fig
stol A7t A%
5 A A
31 53
o123k,

o

Eis
9
s 9

-l> it 4o
H

=1
A =
=

E

L

R

skl
Ak 2 (5)F °l
Table 3 A e 9]
3), 4, 5°1 st
olth. Ed A8 Al
27} AAFA ol o i
AFgE Aol
710 Aol = 946719 20ton A A EA
AE 25molH, HAx3d 3 ALHAE
12 3.0moA] oFAF7lo] 71 HL Hoz A

Rk AT
V%

ofo
ol
el
£
X
2
w0,

> N

o] QAL AFolM 71 wol A3}
SPPV 490< 2-&3lo] A|4talglT).

Kl

3.1 MEHT FA

A& 20tonoll Wk HA o AFWA AF
3.0mel| th3dle] ASME codeol] &]3}o] ZA#y =
+& AAEHE v 2T

1.8x3
2(195x1—0.6x1.8)

L = = 13.92mn



ZulzE 123 LPG AZH= H A 901

Table 3 Optimal design data for 20ton LPG storage tank

D L \'% Wliquid P S t t A Voutside Wtank Vcontainment VSpace L/D
2.0 | 12.44 | 41.18 | 20.01 | 1.8 | 195 | 9.28 | 924 | 8772 | 41.96 | 6.210 122.23 80.26 | 6.22
2.1 | 11.19 | 41.18 | 20.01 | 1.8 | 195 | 9.75 | 9.70 | 8425 | 4197 | 6.225 119.89 77.92 | 533
2.2 | 10.1 | 41.18 | 20.01 | 1.8 | 195 | 10.21 | 10.16 | 81.14 | 41.97 | 6.252 117.92 75.94 | 4.59
23] 9.14 | 41.16 | 20.00 | 1.8 | 195 | 10.67 | 10.63 | 7834 | 41.96 | 6.278 116.23 74.27 | 3.97
24| 83 [41.17] 20.00 | 1.8 | 195 | 11.14 | 11.09 | 75.88 | 41.97 | 6.312 114.91 72.94 | 3.46

25] 755 | 4115 ] 2000 | 1.8 [ 195 | 11.60 | 11.55] 7365 | 41.96 | 6345 | 11380 | 7185 | 3.02
2.6 | 6.89 | 41.18 | 20.01 | 1.8 | 195 | 12.07 | 12.01 | 71.73 | 42.00 | 6.387 113.04 71.05 | 2.65
2.7 629 |41.17 | 20.01 | 1.8 | 195 | 12.53 | 12.47 | 69.95 | 41.98 | 6.426 112.39 7041 | 2.33
2.8 575 | 41.15| 20.00 | 1.8 | 195 | 12.99 | 12.94 | 68.36 | 41.97 | 6.468 111.94 69.96 | 2.05
29 | 527 [ 41.19] 20.02 | 1.8 | 195 | 13.46 | 13.39 | 67.03 | 42.02 | 6.522 111.79 69.77 | 1.82

3.0 | 483 | 41.21 | 20.03 | 1.8 | 195 | 13.92 | 13.86 | 65.82 | 42.05 | 6.575 111.76 69.71 | 1.61
3.1 | 442 | 41.16 | 20.00 | 1.8 | 195 | 14.39 | 14.32 | 64.67 | 42.00 | 6.622 111.74 69.74 | 1.43
32| 405 | 41.15| 20.00 | 1.8 | 195 | 14.85 | 14.78 | 63.70 | 42.00 | 6.678 111.96 69.96 | 1.27
33| 3.72 | 41.23 | 20.04 | 1.8 | 195 | 15.32 | 15.24 | 6297 | 42.08 | 6.751 112.49 70.41 | 1.13
34| 34 |41.16 | 20.00 | 1.8 | 195 | 15.78 | 15.71 | 62.18 | 42.02 | 6.807 112.87 70.85 | 1.00
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