KIGAS Vol. 19, No. 4, pp 29~34, 2015 http://dx.doi.org/10.7842/kigas.2015.19.4.29
v (Journal of the Korean Institute of Gas)

o0
e
[\o)
i
e
_l
2
[\)
S
—
wn
rL
oo
e
(@)
e
Wi
==
)
p—

(20153 69 27¢ A< 2015
Consequence Analysis for Accidental Gas Release in Labs

Yuri Jang - "Seungho Jung - Kyoshik Park*
Dept. of safety environmental, Ajou University,
*Dept. of chemical engineering, Myougji University
(Received June 27, 2015; Revised August 25, 2015; Accepted August 26, 2015)

o Of
S /7

e S = AP A Y A E v d ol A a1 Aot %3] ‘31154"41 A sl T8 AT
EN AN 5EE Folrta A g FA3s ol A A ke

sty AP A A F2 AHESHE 57141 9] 7F22(CO, NHs, Hy, CHL, No) S *@5}04 o] 7}’\501 T2 49459
Ae] @ 5 2HE 4t 378 & PHAST v.6. 72 Al R4 40 24 v)8) =& o S3holct. A3 o » 4t}
-2 Computational Fluid Dynamics(CFD) ZZ 13 FLUENTE 53} a3t 7t2 T2 A Ad4 A4S 5
3 Y RE FZ 2 A A9 AL T3] FFol s E v wet AT 2t 7t 50 BdE AyE B, A9
AREgeEAA YR 198 A=rER 2o, g A A IutH o2 ALg3l=T1A 87, &
AYH Y 8247 L(ZF2 1 °|3HE ton T E AFE-3H= AFG Al B3t I o] @A 3] & 7] wf &-oll A 2] 9
%'f%kol ZWE} N WA HA 3| o} AT Al B o] d A g2 o BT AU A= 2 97 TS &

J2S HojFEr

o

=l

Abstract - Accidents in laboratory dealing with chemicals have constantly occurred. In the case of a gas
explosion or an accident related to leakage of chemical materials, the damage is much greater, thereby leading
to a serious accident. Especially, the safety of laboratory in University is important because students build up
knowledge and skills and accumulate experience as the main researchers.

In this paper, 5 gases(CO, NH3, H,, CH4, N,) are selected to model since they are often used in university
laboratories. From the scenarios where the gases are released, the diffusion process is estimated and analyzed
to predict damage degree by PHAST v.6.7. Internal diffusion process is modeled through FLUENT which is
Computational Fluid Dynamics(CFD) tool. Also, we compare indoor damage with outdoor one when
discharged to the outside through the laboratory’s window. In the modeling results, the outdoor damages for
accident scenarios in the results are far less than then of real plants since the vessel usually used in
laboratory(i.e. the capacity of the cylinder; 47 L or less) is significantly less than workplace’s one(using ton
measure). However as shown in the results small amount can have high consequences for indoor accidents.
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Table 1. Material Data
CcO NH;3; H CH, N,
CAS no. 630-08-0 7664-41-7 1333-74-0 74-82-8 7727-37-9
molecular weight 28.01 17.03 2.0 16.04 28.0
properties toxic toxic flammable flammable inert
LFL(%)-UFL(%) 12.5-72.2 15-28 4-76 44-15 -
ERPG-2(ppm) 350 150 - B B
LCso 4hr rat(ppm) 1805 2000 - - -
IDLH(ppm) 12000 300 - - -
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Fig. 1. Fatality factor Fi versus the lowest attai-
nable oxygen concentration which can result
from a given event.

Table 2. Typical ventilation rates for buildings

Air changes
[hour
Lounge 1
Dining Room 2
Bathroom 2
Domestic Bedroom 15
Buildings
Water Closet L5
/Power Room i
Average for 12
domestic building
Classroom 2-4
Office 4-6
Theatres, Cinemas 6-10
Public Churches 1-2
Bllildil'lg Banks 2-4
Laboratory 4-6
Cafe 812
Restaurants 10-15
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Fig. 4. The dispersion behavior of the leaked ma-
terial in laboratory. (a) CO (b) H,
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Fig. 6. The outdoor leak behavior of toxic ma-
terials at the concerning concentration.
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Fig. 8. The outdoor leak behavior of inert gas(N,)
at the concerning concentration.
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