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Abstract — To examine the characteristics of the explosion of city gas, the concentration of oxygen was
changed with the change of initial pressure. From the result of the experiment, as the concentration of
oxygen was low, the explosion limit became narrow and the minimum concentration of oxygen for the
explosion was 12%. Furthermore, As the increase of the initial pressure, explosion ranges were a little
increased. And as the change of the initial pressure, the maximum explosion pressure were 6.3 kgf/em? - g,
12.7 kgffem® - g and the maximum pressure rising velocity were 245.63 kgflem?s, 427.88 kgficm?s.
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Table 1. The composition of city gas.

Component Concentration
Methane(CH,) 90.277%
Ethane(C,Hg) 6.203%
Propane(C;Hsg) 2.315%

n-Butane(n-C4H,q) 0.545%
i-Butane(i-C4H,() 0.476%
Nitrogen(N,) 0.159%
i-Pentane(i-CsH;y) 0.016%
n-Pentane(n-CsHj,) 0.005%
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@ Explosion vessel @ City gas cylinder

(@ Pressure sensor Oxygen cylinder
@ Pressure gage ® Nitrogen cylinder
@ High voltage transformer (0 Amplifier

® Vent valve @ Oscilloscope

® Vacuum pump @ Computer

Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Explosion behavior between city gas and oxygen
concentration variation.
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Fig. 3. Relation between city gas concentration and explosion
pressure at 21% of oxygen concentration.
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Fig. 4. Relation between city gas concentration and explosion
pressure at 15% of oxygen concentration.
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Fig. 5. Relation between initial pressure of the vessel and
maximum explosion pressure.
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Fig. 7. Relation between city gas concentration and explosion
pressure rising velocity at 1.0 kgffem? - g.
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