KIGAS Vol. 23, No. 3, pp 46~50 2019 https://doi.org/10.7842/kigas.2019.23.3.46
[ (Journal of the Korean Institute of Gas)

HHl A 0| X[ HEES AMX|SI LPG O|L|E 39|
ZEQHNM Mo 2hsh s{A A oA

287
FdeR o A7 unsle a4
(20181 8¢ 169 A, 20199 6€Y 24Y 54, 20199 6¥ 259 A e)

Analytical Study on Strength Safety of LPG Mini Tank with
Column for Level Gauge

*Chung Kyun Kim
Research Center for Tribology, Mechatronics and Energy Technology
Hongik University, Seoul 121-791, Korea
(Received August 16, 2018; Revised June 24, 2019; Accepted June 25, 2019)

2 o

Aol A= 250kg A =2 A& 2= LPG PIYE ol g A =9 A& FEM O 2 34519t} FEM
BH**éJJroﬂ 9], 250kg 2] A -E3F-S 2= LPG MY B 2.2] T ¥hE & 175~205mmE A A 5= A o] ulE=]
A SR eI YA 0 8 7t x g T o] At R E A Aste AR ZU A S A HAGTE AR
AL FolA AN B A9 W &-F o] 2o E7] W&ol HA ] 2 HolH & =&3h= Aol Fadtth =8, 7}
2B A9 & bAsHA A Al 'l 2] FAE FAA AA S AL AR FA & S AHESE &4
H] &} LR 7} 53t B2 3 o] H A FAE 4.5~5.5mmol A A sk= Aol HW?‘ ohﬂr, LPG 7}2=e) 9] A&
ix*‘?s}ﬂ A8l AHg-shE iAo A E B Ao S A TS Folx] 2HEHE 7]1E9 HP*‘EE} 7B A F
Zol 28-S AR5 HhA A 1Y & A 22 HAASh= Ao 209 FEAAAN & o F= a7} ATk

Abstract - In this study, the strength stability of an LPG mini tank with a storage capacity of about
250 kg was analyzed by FEM. According to the results of the FEM analysis, it is preferable that the
corner radius of the LPG mini tank having a storage capacity of 250 kg is designed to be 175 to 205
mm. Generally, the larger the corner radius of the end plate of the gas storage tank, the higher the
safety of the strength, but the volume or capacity of the tank is reduced. Therefore, it is important to
derive the optimum design data. Further, in order to securely design the strength of the gas tank, the
thickness of the tank is designed to be thick. However, when the thick steel sheet is used, the material
and the transportation costs are increased. The result shows that it is preferable to select the opti-
mum thickness of the steel sheet from 4.5 to 5.5 mm. Using the level gauge type of column on the cen-
tral axis of the gas tank, the safety strength of the LPG tank can be enhanced as much as twice, com-
pared with the tank of the existing level gauge to measure the liquid level by piercing the side wall
of the tank.
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Fig. 1. LPG mini tank design models.
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Table 1. Mechanical properties of SG 365[1]

Properties Values @25C
Elastic modulus, GPa 196
Tensile stress, MPa 560
Yield stress, MPa 386
Poisson’s ratio 0.3

S 47 - =17k~ 8r 3] %] A3 A13% 20199 62



7&

z19) Aol AHEEIE HTHE & 23MPaolth
51 whebd B QoA Pae) Fmeri o] B
SUYEE AN A3 AT hree
A W2 0.5MPaof| 4 #11¢te 3.5MPa7tA] 1le
sct

—

oL Nt

Iv.

sisiZm o D&

Fig. 104 HojE 250kge] AFEHFS 2=
LPG v =e] 1A= moj4] g Ao x o] A
A efo] ute} Geba Ao oAEE spAga)
BEQLANS 7 W ZRAUS 05MPattE
2 Fago| st HHsHA Aol sl Hmol
7h2gto] 35MPadd wi7kA] &4 )4 skt

Fig. 2014 7hAda0] F4l%] 2ge 4%
3t Fig, 1b)9} & AARDS |48 Aol o
s, e Ue B FAL o BA0) AT A
oA WASE AoE vhetich Badd Hds
o] YAEL HHe spamI0] AT} ol A
dHel ue, B FAe @ Awel 3y uat o
20) o] uke} eebaick. whebd ks ok
T AL W] A4k AF o] BAEA o
2 BAA7E HHAA olE S Btojof Fth

Fig. 3(a)ol 4= 250kg] AA-EHS 2= LPG
musae] £S dmm Astw, B30 F4
Zo| 2 MAF Fig 1(b)o} 2 AAmdo]

| i | W

4 2 E =
e 2§ 4

Minimum von
Mises Stress
0.26MPa

Links = Wimm e~ XMPy)

Fig. 2. Stress distribution of LPG mini tank with
level gauge column for applied gas press-
ure of 2.3MPa and tank thickness of Smm.
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Fig. 4. Maximum von Mises stress of LPG mini
tank with level gauge column for applied
gas pressures, 0.5MPa~3.5MPa.

sh=27} A8k 8] %] A237P A|3E 20199 62



oy

=+=No Column With Calumn

1000

800

600 /
400 / —
200 " —
. =T |

0.5 1 15 2 23 3.04 35

Maximum von Mises Stress, MPa

Gas Pressure, MPa

Fig. 5. Maximum von Mises stress of LPG mini
tank without and with level gauge column
for applied gas pressures, 0.5MPa~3.5MPa.

Fig. Sl =4 diAelg Bae) ww
of T ol AA Fig. 1@)2h AP A
Aol S Thagze] Fa%e] U3t Fig. 1(b)ok
Ze % X0 gande] b AEetad 84
AnE HolF: gtk AR Hgae shx
gtol 05MPaz W 599 eURE Holt= 7
o glou, 9] et Aaggel FrhEss
2 polE el 3 gtk LPG ] w=te] 24§35
£ 7hAUg 23MPac] A 7hAgA0] FAlEe
A9e A5 9 Fig 1@)oh 22 7129) 92
=e Age YA Fig 1b)o} 2 4 mdo]
u]3} von Mises 2|thg-2o] L9u|L} 7] rebtet.
ESH 7FAYYS 35MPa® 23S = 2182
Sl o ol SN ATHE HelFm qrt.

wkebd] Fig. 14 A A% 7hx 9] sa e
7lwko.w FEM Z=ebd 8443 A4 Fig 5
o] glojge] ©jstw, LPG 7hxszie] Ax|she o
WAl A S 0] wre] FHE Fold T
ZECE RPN ERENEC EECER
WA AE PO A ste] Fpxgae B
wols YFoR A sk Aol kg

B oo A 250kg A= AREHS =
LPG vjygi o] tigt F=ehdde FEMOZ 3
A8} )

LPG mlU=ize] ASleiis gashs Aol
Y WA 2A AARSE Gt Sl
R = L e A ET R

KIGAS Vol. 23, No. 3, June, 2019

(

-

Oz

T

Zol57] yro] Ao 44 dolgE Easi:
Aol Fasiey. FEM i dwto] ofsi, 250kge]
g ZHe LPG uysas] my whge
175-205mm= A AsH o] wigrAs Ao
e,

3, sfasae] GrEdkds EEe| gHal]
Qe Bze] SAE FuA AAsE Aol £
A FAE AW ALgSE Aol BRuE
o] A5stEE ko] £/E 45~55mmo] A 414
sk Aol uhgrAsiet.

LPG 7h2sizie] 9|8 24sl w0l A e
gz Zuwo] 1Y
TR P ET e
o] A] EHele AR PO

5014
F4%0] 23

e
AL 20 o4 ol mAHE 7iE 4 grt.

% 7|
o] =52 20183hA % Fo|tstm Bt ATHE
ulol] ofsto] X ¥ glrUTh

REFERENCES

[1] Man-Bae Lim, "Analysis on the Fatigue
Fracture Surface of Gas Piping Material us-
ing the X-Ray Fractography”, J. of the KIIS,
Vol. 17, No. 1, pp.18~24, (2002)

[2] CK. Kim and S.C, Kim, “Numerical Study
on the Strength Safety of High Pressure Gas
Cylinder”, ]. of the KIGAS, Vol 14, No. 12,
pp-1~6, (2010)

[3] C.K. Kim, “Effect of Corner Radius on the
Stress Strength Safety of LPG Steel Cylin-
der”, J. of the KIGAS, Vol 18, No. 12, pp.27~31,
(2014)

[4] kswb4@newsis.com, “Jecheon Fire and Disaster
Joint Investigation Commission Announces
Expected Damage Within 72m”, Newsis
(Jan. 11, 2018)

[5] CK. Kim, “Risk and Safety Plan of LPG
Tank Projected in Jecheon Fire Accident”,
Green Energy and Environment Times,
(May 10, 2018)

[6] LPG Brochure for LPG Cylinder and LPG
Tank by Wintech Co, (2017)

- 50 -



