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Fig. 1. An event tree showing typical consequences of accident release of flammable gas or
vapor into the atmosphere
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Table 1. Explosive limits by means of the direction of flame propagation for methane

Direction of Tube[cm or L] Explosive limits[vol%]
Vessel state . -
propagation Diameter Length LEL UEL
7.5 150 5.35 14.85
Upwards 6.0 200 5.40 14.80
4.0 100 5.50 14.10
_ 7.5 150 5.40 13.95
Confined tube Horizontal 6.0 200 5.40 14.30
4.0 100 5.60 13.90
7.5 - 150 5.95 13.35
Downwards 6.0 200 6.0 13.40
4.0 100 6.1 13.30
8L 5.0+0.1 -
Sphere Upwards 20L 5.0%0.1 15.9£0.1
120L 5.0%+0.1 15.7+0.2
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Table 2. The autoignition temperature of several reported data for methane

To[C] AIT[C]
Compound
CRC |NFPA | Sigma | Hilado | SFPE | Welzel | Scott | Kong | Smyth | Zabetakis
CH, -162 | 537 |536.7| 537 | 540 | 595 | 632 | 640 | 1040 1040
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Table 3. Comparison of A.AD. of the LEL with temperature variation using several correlation

for methane
No. Temp. LEL Eqn.(5) Egn.(10)

1 -123.15 6.64 5.57 6.64

2 -86.15 6.37 543 6.36

3 -55.15 6.11 5.31 6.12

4 -27.15 5.89 5.20 5.90

5 9.85 5.61 5.06 5.61

6 25 5.00 5.00 5.00
AAD. - - 0.675 0.007
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Table 4. Comparison of A.,AD. and A.AP.E. of the LEL with pressure variation using several
correlation for methane

No. P(atm) LEL Eqn.(11) Eqn.(12) Eqn.(13)

1 1 5.60 5.75 5.79 5.60

2 5 5.70 5.74 5.77 5.76

3 10 6.00 5.74 5.75 591

4 30 5.90 5.72 5.78 5.94

5 50 5.40 5.70 5.63 5.39

6 125 5.70 5.64 5.68 5.70
A.APE. - - 2917 2.881 0.606
A.AD. - - 0.166 0.165 0.035

LEL(P)= LEL(Py)[0.999+8.627x10"%(P—1)—2.722x10"(P-1)* 43
+1.643x106(P—1)°]
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UEL(P)=15.816 —9 .983log P+ 11.165log P (15)
UEL(P)=15.011 +3 .835log P—7.1281log P> +5.826 log P (16)
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Table 5. Comparison of A.A.D. and A.AP.E of the UEL with pressure variation using several
correlation for methane

No. P(atm) UEL Bodartha Eqn.(16)

1 1 15.00 15.00 15.01

2 5 16.40 29.40 16.19

3 10 17.10 35.60 17.54

4 30 24.60 4543 23.90

5 50 29.00 48.00 29.52

6 125 45.50 58.20 45.42
AAPE. - - 60.927 1.451
AAD. - - 14.005 0.325
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