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A Study on Fire and Explosion Characteristics of Hydrogen
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Table 1. Comparison of hazard of fuels

Fuel properties Gasoline | Propane | Methane | Hydrogen
Ignition limit 1 2 3 4
Flash point 1 3 2 4
Autoignition temperature 4 3 2 1
Minimum ignition ennergy 3 2 1 4
Heat of combustion 4 3 2 1
Density 4 3 2 1
Toxicity of fuel 4 3 2 1
Toxicity of combustion 4 3 2 1
Specific heat 4 3 2 1
Detonation limit 1 2 3 4
Flame temperature 4(2470K) |2(2198K)| 1(2148K) | 3(2348K)
Lower limit flame temperature 3 2 4 1
Burning velocity 1 2 3 4
Diffusion coefficient 4 3 2 1
Adiabatic maximum pressure 4 3 2 1

Safety 1>2>3>4
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Table 1. Explosive limits by means of the vessel state and the direction of
flame propagation for hydrogen

Vessel state Direction of Tube[cm or L] Explosive limits[vol%]
propagation Diameter Length LEL UEL
Upwards 7.5 150 415 75.0
25 150 425 73.0
Confined Horizontal 7.5 150 65.0 -
tube 2.5 150 7.15
Downwards 7.5 150 8.8 745
25 150 9.4 715
Upwards 10.2 150 4.0 75.0
2.5 150 4.2 -
Unconfined Horizontal 2.5 150 6.2 -
tube 0.9 150 6.7 65.7
21.0 31 9.3 -
Downwards 75 150 97 -
8L - 5.0+05 76.8+0.2
20L - 5.0405 -
120L - 5.0205 -
Sphere Upwards T . 87 755
0.81L - 5.0 73.5
1 0.35L - 4.6 70.3 |
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LAD=Ly[1-8.56x10*(t—25)]
UD= Usy[1+3.62x10*(+—25)]
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Table 2. Comparison of A.AD. and A.APE of the LEL with
temperature variation using several correlation for hydrogen

No. T(C) LEL Eqn.()

1 20 45 451

2 150 40 401

3 300 35 343

4 400 3.0 3.05
AAPE, - - 0.99
AAD. - - 0.03

Table 3. Comparison of A.AD. and A.AP.E of the UEL with
temperature variation using several correlation for hydrogen

No. T(C) LEL Eqn.()

1 20 75.0 75.39

2 150 795 78.92

3 300 83.0 82.99

4 400 855 85.71
AAPE. - - 0.38
AAD. - - 0.30




420 Hazpdustes
Aedgsere e o o

9 deve el A

Aew, sagen, 8719 27, 5 A%
A GERT, 7 B AND Fho) 7

7

_—

%9 ool FUzTH ¥
o AAEHLERA, FZ, )
,tade £F aga AAAL 5

72 3ted Table 2o YeERHATH[7-11]

o e
Hoz

_,d ‘
mE
doy -
o
N m?_, okl
mR el

Table 2. The autoignition temperature of several reported data for hydrogen

T[TC] AIT[C]
Compound | ~N¥py | NFPA | SFPE_| Welzel | Scott Kuchita
Hs -252 500 400 560 572 635" | 640

% Hot surface, *% Air jet gas
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