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Table 1 Minimum initial temperatures and minimum ignition energies

co/ (90D T,/ (K) ATwin/(K) Quin/(m]) e/ (YD) T, /(KD ATwi /(KD Quin/(mD)
6.0 1070 774 0.3917 8.5 1053 757 0.3906
6.5 1066 770 0.3911 9.0 1051 755 0.3912
7.0 1063 766 0.3910 9.5 1048 752 0.3915
7.5 1059 763 0.3907 10.0 1046 750 0.3920
8.0 1056 760 0.3907
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Theoretical Model of Minimum Ignition Energy Prediction
for Methane-Air Mixture

MA Qiu-Ju' ,ZHANG Qi' ,PANG Lei’

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology .Beijing 100081 ,China;
2. Beijing Municipal Institute of Labor Protection ,Beijing 100054 ,China)

Abstract: The minimum ignition energy is one of the important properties to estimate the fatalness of

combustible gases. To get a theoretical value of minimum ignition,a physical model of spark ignition of

the combustible gases was established, and a minimum ignition energy prediction method of combustible

mixtures through a numerical analysis was given. The critical temperature and minimum ignition

energy of methane-air mixture during spark ignition process were obtained. The results shows that

MIE of methane-air has a U-shaped relationship to concentrations,and the MIE of premixed gas under

concentration of 8.5% is 0. 39 mJ,which agrees well with the experimental value.

Key words: gas explosion;minimum ignition energy;critical temperature;ignition;hot spot
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