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Combustion Characteristics Experiment and Reaction Kinetics of C.H,/CH,
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Abstract: With the increase of mining depth of coal mine, gas and coal spontaneous combustion is very easy to
occur simultaneously, which increases the risk of disaster. To illustrate the flame propagation characteristics during
the occurrence of coal and gas outburst disasters, it is necessary to study the influence of coal spontaneous com-
bustion gases (CSCG) addition on the gas combustion characteristics. Acetylene (C,H,)is one of the main gases
generated during high-temperature oxidation of coal, and methane (CH,) is the main component of gas. This work
investigates the influence of 0—2% (in vol.) C,H, addition on the laminar burning velocity (LBV) of CH,. The re-
sults show that as the volume fraction of C,H, increases, the LBV of C,H,/CH, mixed fuel increases. The LBV is
affected by mass-thermal diffusion, kinetics and thermodynamic effects. When the volume fraction of C,H, in-
creases to 2%, (ocLe)”2 and T,, increase by 1.54% and 2.98%, respectively, and 7, decreases by 26.93%. The
kinetics effect is the dominant factor for C,H, to promote the LBV of CH, premixed flame. According to the active

radical concentration analysis, with the increase of the volume fraction of C,H,, the concentration of all the H,
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O, OH and CHj active radicals appear to increase, which promotes CH, combustion process.

Keywords: C,H,/CH, mixed fuel; laminar burning velocity (LBV) ; kinetics effect; sensitivity analysis; active

radicals
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Fig.1 Schematic experimental setup of constant volume combustion
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