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Abstract - This study was carried out for the purpose of safety evaluation about
the ventilation system (according to the structure of confined room, the position and
size of vent window, the amount of blowing air, e.t.c.), which is equipped in one of
KOGAS underground valve stations. Particularly, the effect of the fans placed in the
upper region was focused in detail. Numerical simulation was conducted in order to
predict the features of flow pattern and the diffusion of natural gas concentration. This
work examined the ventilation system and resulted in proposing an optimal design of
ventilation system.

Key words : Natural gas release, Underground valve station, Ventilation system,
Safety, Numerical simulation
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Fig. 1. Exterior geometry and mesh of
underground valve station.
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(b) Interior surface mesh

Fig. 2. Interior geometry and mesh of
underground valve station.
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Fig. 3. Case in upper fan not working.
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Table 1. Remaining natural gas amount in
space (under the 1 atm condition).

Upper Upper Change in
fan not fan upper
working | working |region geometry
Total
Mass 103.1 kg | 98.7 kg 805 kg

_78_



ol ZA#E F A 72 AFY &
itz AR FriHel 4¥€e 1 AA
@01 B £ slon, wgA B dFdAME
Fig. 83 %ol 3% ?}7]7"4 T2E w7l
cHAAE 7:.‘5:*17]1 dAe 8715 &S 5
ANE S le 72 Adsa ¥3E
¥ B FEY ALY FTE AR A
Foln d¥ 9}712 Ao HEY4E
AAAE T AT FERE FTHEDG

Roof
Upper fan
Fig. 8. Improved design and ventilation
path.
4.2 B

B Ao s wdHFTHaA HA7L
£ %E A, 3 FUAE L FASF e
YEsEe wamAEd a@dsdn. A%
TEEE A W 40 AR 71 F - Fo
2 8715840 Yo Mm BAFoRA AA
Ve EEagm oo YR dre BEE
[ig=g

D & FoAR sy Addolate, F5 #

7lW AFo] wE #ArEsEY FHE 0
g mH gtk 1 olEE AY @74 4
99 FEE AdHE ), 91713“°ﬂ/\1 it}
A Ve FAYREC BHUIW FAHAA
Ad& &3S dovin R I wALrlA
2an ggd Zddnn & £ ok,
2) &% A3 FEFTEL Zi"i/\]. et 2
e AR U FEE fAstnA FH
B Aol et "o‘-‘f’* g7+ x4
2 WA gadgE FolH FA9

_79_

5. Shapiro, Ascher, H,

BEA 8584 9%
75 &L A AHAEY F UL AL
2 #erdio
3) 59 F FAFFV7 AFH R o
e mAR EiE BEES Aoz
FEAEE Ftng a%KeA FhxT)
9 A$oE #$INE L) Y3 "olH
Aoz oAl webs Fhe Aol
u} 2} %—%7194 H4 AXE FAH &7
7 7 2 F AE F5¥UE ¢E
o] F= ao] Faste, Asgte 27|
9} ’WH 4 ek Pefoll WE FF719
3 QAR BE A7 TF Y
Fojeof & Aol
Nomenclatures
Q.= TF (kg/s)
Cy, = FEAF
A= 5% gd¥9y m2
P, = ¥&YHE PalN/m2)
v = ¢ &34 (8]€H]) Cp /Cv
M = 712 Expg
R, = °471A %44 (J/mol K)
Ty = ¥4 2% (K
g s
. Etheridge, D., Sandberg, M., "Building

Ventilation: Theory and Measurement”,
1996, John Wiley & Son

. Darby, S, Pool, G. "An Experimental Study

of Natural Gas Accumulation Following
High and Low Pressure Releases Under
Ventilated and Unventilated Conditions”,
GRC R 1811, July 1997

CrREhl RN BAb R FAUE I4
gol  BE AP, d@IASHEEA,
1990.11. Vol.14, No.6, pp.1652-1660
1225-5963

. Bird, RB., Stewart, W.E., Lightfoot, E.N,,

"Transport Phenomina”, 1960, John Wiley
& Sons
"The Dynamics and

Thermodynamics of Compressible Fluid

a7t 3 A A6y AlE 2002d 32



KIGAS Vol6, No.1, March, 2002

et ol g8 - HUE

Flow - Volume 1", 1953, John Wiley &
Sons
. E. Espi, Ph. Berene, P. Duverneuil "Using
CFD to understand the air circulation in a
ventilated room”, Computers chem. Eng.
Vol. Suppl., pp. s751-s754, 1998
. Tetsuaki Takeda, Makoto Hishida, “Studies
on molecular diffusion and  natural
convection in multicomponent gas system”,
Int. J. Heat Mass Transfer, Vol. 39, No. 3,
pp. 527-536, 1996
L TEA b2 gabAEe B AEH A,
37 AEE =8 Vol. 13, No.b, 1989,
p.1215-1222

9. Incropera, F.P, De Witt, D.P., Fundimentals

10.

11.

12.

_80_

of Heat and Mass Transfer,
Wiley & Sons

Patankar, S.V., "Numerical Heat Transfer
and Fluid Flow”, 1980, Hemisphere
Publishing Corporation

Cumber, P.S., Fairweather, M., Falle,
S.A.E.G, Giddings, J.R., "Predictions of
Impacting Sonic and Supersonic Jets”,
ASME Journal of Fluids Engineering,
Vol. 119, 1997, pp. 83-89

Daniel A. Crowl, Joseph F. Louvar,
“Chemical Process Safety:Fundamentals
with Applications”, 1990, Prentice Hall
PTR

1990, John



