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Abstract

Classify of explosion hazardous areas must be made at the site where flammable materials are used.
This reason is that it is necessary to manage ignition sources in of explosion hazardous areas in order
to reduce the risk of explosion. If such an explosion hazard area is widened, it becomes difficult to
increase the number of ignition sources to be managed. The method using the virtual volume currently
used is much wider than the result using CFD(Computational Fluid Dynamics). Therefore, we tried to
improve the current method to compare with the new method using leakage characteristics. The result
1s a realistic explosion hazard if the light gas is calibrated to the mass and the heavy gas is calibrated
to the lower explosion limit. However, it is considered that the safety factors should be taken into
account in the calculated correction formula because such a problem should be considered as a buffer
for safety.
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<Table 1> Physical properties of selected gases
LEL Densit
Materials MW sty
% vol kg/m3 (g/L)
Hydrogen 2.02 4.1 3.445X10-3 0.0899
Methane 16.04 4.4 2.936 X10—2 0.7160
Light Gas Ammonia 17.03 15 1.063%x10-1 0.7710
Acetylene 26.04 2.5 2.708X10-2 1.1720
Ethylene 28.05 2.7 3.151 X10—-2 1.2600
Propane 44.10 2.1 3.853X10—-2 2.0020
Butadiene 54.09 2.0 4.500%X10-2 2.4180
Heavy Gas Acetone 58.08 2.5 6.040Xx10-2 3.1180
Benzene 78.11 1.2 3.899X10—-2 3.4860
Toluene 92.14 1.1 4.216 X102 4.1110
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where,
(dV/dt)min
fresh air (m?®/s)
(dG/dt)
source (kg/s)

LEL, : Lower Explosion Limit (kg/m®)
k : Safety factor attributed to LEL,,

: Minimum ventilation flow rate of

: Maximum release rate of gas from

max
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where,

V,  Hypothetic volume

(d V/dt)min

fresh air (m?®/s)

f ¢ Quality factor

: Minimum ventilation flow rate of

C : Air change frequency in the room (s ')
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<Table 2> Calculated hypothetic volume and
hazardous area

Material Hypothetic Hazardous
arerials Volume (mr) Area (m)
Hydrogen 103660.5 29.15
Methane 12164.4 14.27
Ammonia 3360.8 9.29
Acetylene 13187.6 14.66
Ethylene 11335.8 13.94
Propane 9270.2 13.03
Butadiene 7936.0 12.38
Acetone 5912.7 11.22
Benzene 9159.3 12.98
Toluene 8470.5 12.65
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<Table 3> Calculated release characteristic and
hazardous area

Materials Release Hazardous

Characteristic Area (m)
Hydrogen 11.6472 15
Methane 1.362697 4.8
Ammonia 0.37121 2.9
Acetylene 1.465201 5
Ethylene 1.261917 4.5
Propane 1.021131 9.1
Butadiene 0.887725 8.6
Acetone 0.550743 6.5
Benzene 1.026257 9.1
Toluene 0.949347 8.9
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<Table 4> Result use hypothetic volume divided
by result in chart of release characteristic

. Hypothetic Volume /
Materials L.
Release Characteristic
Hydrogen 1.9433
Methane 2.9729
Ammonia 3.2034
Acetylene 2.9320
Ethylene 3.0978
Propane 1.4319
Butadiene 1.4395
Acetone 1.7262
Benzene 1.4264
Toluene 1.4213
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