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Abstract - It is imperative to use suitable explosion proof equipments to prevent explosion in different gas
facilities. There is no technical standard for the classification of hazardous areas though standard of explosion
proof is regulated. In this study, we have adopted Industrial Standard KS to develop the methodology for the
prediction of the explosion risk in the natural gas facility with low pressure using the important factors includ-
ing hole size, hypothetical volume, validation of ventilation effectiveness. The applicability of the developed
methodology was evaluated by the comparison with the data obtained from experiments of natural gas
explosion.
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Fig. 1. Block diagram.
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Fig. 3. Orifice nozzles for the experiments.
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Table 1. Data of LEL range and hypothetical vol-
ume Vz obtained from the experiments

Distance Hypothetical
Lower (cm) volume(m3)
Hole explo-
. . Internal
size sion . Internal pressure
(mm) | Timit fk;S:;lef; (kg/em’)
(LEL)
0.5 0.9 0.5 0.9
50% 3 0.000113 | 0.000905
0.042
100% 2 4 0.000034 | 0.000268
50% 13 28 0.009203 | 0.091952
0.246
100% 5 7 0.000524 | 0.001437
13 50% 29 30 0.10216 | 0.113097
' 100% 16 18 0.017157 | 0.024429
5543 50% 38 51 0.229847 | 0.555647
’ 100% 18 31 0.017157 | 0.124788

Table 2. Release conditions.

AR AL AN O] 5 20 uhE

Aazng| | oy
Potable G | PGM 6208 1% 3
Fixed GD | SH-T06%%%

ARy 2N
2014-11-21%

2014, 18(HRE)

Fig. 4. Experimental apparatus with pressure sen-
SOrSs.

Fig. 5. Hypothetical volume V..

Leak gas Natural gas
Internal pressure (kgf/cmz) 0.5 0.9
Critical pressure (kgf/cmz) 0.839
Temperature (C) 20
Leak area Interior piping flange
Internal volume(m®) 27 (3m x 3m x 3m)
Ventilation effectiveness factor, f 3
Molar mass (kg/kmol) 16.04
Hole size Dia. (mmz 0.23 0.56 1.20 1.80
Area (mm") 0.04 0.25 1.13 2.54
Wind speed (mjs) Minimum: 0.05
Maximum: 0.11
Gas constant (J/kmol) 8314
Ratio of specific heats 1.32
- 63 - SH 7k 88 #] 4120 #1335 2016 62




r

o

AFY] . o] =

& - B

Table 3. Hypothetical combustible Volume Vz calculated by KS, condition I

Wind
speed V (m/s) 0.05 0.11
Diameter d (mm) 0.232 0.56 12 1.8 0232 0.56 12 1.8
Area S (mm?) 0.042 0.246 113 2.54 0.042 0.246 1.13 2.54
Hypothetic |y, = 3) 225 13.18 60.54 136.07 102 5.98 27.46 61.73
al volume
Hazardous r (m) 0.81 1.47 2.44 3.19 0.62 1.13 1.87 245
area radius
Zone classification 2 2 1 1 2 2 1 1
Table 4. Hypothetical combustible Volume Vz calculated by KS, condition II.
Wind
speed V (m/s) 0.05 0.11
Diameter d (mm) 0.232 0.56 12 1.8 0.232 0.56 12 1.8
Area S (mm?) 0.042 0.246 113 2.54 0.042 0.246 113 2.54
Iilyp"the“c Vz (m’) 1.47 8.94 39.46 88.69 0.67 3.90 17.94 40.32
volume
Hazardous r (m) 0.70 1.28 2.11 277 0.54 0.98 162 2.13
area radius
Zone classification 2 2 1 1 2 2 2 1
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Table 5. V, data for different hole sizes obtained
from KS C IEC and experiments.

Cases A B C D
Hole size(mm®) 0.04 0.25 1.13 2.54
KSC Vz(m®) 0.67 3.9 1794 | 4032
IEC zone 2 2 2 1
Experi | VZ(m) |2.68x10™"| 1.44x107|2.44x107|  0.13
ment zone N/A N/A N/A 2

(N/A: Non-hazardous Area)
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Fig. 6. Comparison of V, Data for KS calcula-
tions and experiments.
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