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Abstract : City natural gas is classified flammable hazardous gas and should be secured
according to explosion risk assessment determined by Industrial Standard KS C IEC. In this study,
leak size, ventilation grade and effectiveness were adopted to the KS C IEC for risk assessment in
natural gas supply system. To evaluate the applicability of the computational fluid dynamics (CFD),
the risk assessment was studied for four different conditions using hypothetical volume(V,)
valuesfrom gas leak experiments, KS C IEC calculation, and CFD simulation.
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Objective geometry

1 |

Automatic mesh generation

1 |

Boundary and fluid conditions
- Hole position

- Fluid component

- Leak size

- Temperature

- Pressure

- Flow rate

|

Hypothetical volume of explosion gas

Fig. 1. Flow chart of CFD simulation.

Table 1. CFD simulation conditions.

Algdolde o g3t EAZEA A9 HEAAY o

A B C D

Leak diamet
eak dlameter 9232 056 12 18

(mm)

Flow rate (kg/s) 1.33E-05 | 7.81E-05 | 3.59E-04 | 8.08E-04
Grid (Mesh) 384,750 319,950 | 252,050 | 227,800
Temperature 20°C
Pipe pressure 0.9 kgf/m

Leak Gas/LEL CH, / 5 vol% LEL

CED Al&#eldg 918 7tatd Al 3m
x 3m x3m Hujo] vage FER, 4R
AAuAE gl £ 15 cm F= RS

IS
s

I
w

(Fig. 2). B& m% A Zoz o] 9JFS
RE HiASlA AR Wiedel] olsiMRt fi
HE2 geometrys FASIAT AWF oA
B ovbe wo] mAZbA SEujvg ejxste,
FE30 YAE dwe AR, FETe Wdow
wEste] AR OlAS St (Fig. 3).

Fig. 2. External geometry.

Fig. 3. Internal geometry.
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Table 2. Hazardous area classification by using
CFD simulations.

Items A B C D
Hole size (mm?) 0.042 0.246 1.13 2.543
Leak area (m?) 420E-08 2.46E-07  1.13E-06 2.54E-06
V, (m%) 0.67 39 17.94 4032
KS C IEC
calculation
Zone 2 2 2 1
V,(m®) | 3056-03 9.20E-03  2.06E-02 7.36E-02
CFD
Nen- Non- Non- Non-
Zone |hazardous hazardous  hazardous hazardous
area area area area
Vo (m®) | 268E-04 1.44E-03  2.44E-02 0.125
Experiment Non- Non- Non-
Zone | hazardous hazardous hazardous 2
area area area

(a) 0.042 mm?’

(b) 0.246 mm?
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(d) 2.543 mm?

(© 1.13 mm?

Fig. 4. Gas leak simulation with four
differentleak sizes.
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Fig. 5. Data comparison from CFD simulation

and  experiment for LEL  100%
distance.
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Fig. 6. Comparison of data from CFD, KS
and Experiment of V, volume.
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