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Fig. 1 Experiment test system
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Fig.2 High-speed camera photos for methane-air

flame propagation in smooth tube(9.35% CH,)
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Fig.3 Methane-air flame front locations and the

average flame propagation velocities in smooth tube
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Fig.4 Methane-air flame front location-time curves

and their fitting curves in smooth tube
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Tab.1 Analysis of fitting coefficients and fitting degree used GaussAmp
HBE ARG 0 % ¥ C, ¥ C, FHC, FHC, 2295 F HLRE R
8.31 82.322 920.999 66.777 20. 130 318.230 0.998
9.35 83.738 1419.293 65.274 20.972 1437.120 0.99%4
10. 86 62.099 1312.992 54.708 16.780 460.328 0.998
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Fig.5 Comparison between traditional method and
improved method for the methane-air flame propagation

velocities in smooth tube
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Analysis on Propagation Characteristics of Premixed Methane-air

Flame in an Half-Open Tube Based on High-Speed Video Camera

WANG Quan™®® SHEN Zhaowu" ,GUO Ziru® ,MA Honghao™® , WU Hongho®
(DSchool of Engineering Science, University of Science and Technology of China ( Anhui Hefei, 230027)
@School of Chemical Engineering, Anhui University of Science and Technology ( Anhui Huainan, 232001)
(3State Key Laboratory of Fire Science, University of Science and Technology of China ( Anhui Hefei, 230027)

[ ABSTRACT]

A high-speed color video camera was adopted to study the premixed methane-air flame propagation charac-

teristics under 3 typical concentrations in a square plexiglass tube of 1.5 meters long and a cross section of 0. Im x0. 1 m.

As the results, the flame movement can be divided into 3 stages involving flame growing stage, flame accelerating stage and

flame vanishing stage. When the volume fraction of methane is slightly higher than the optimum value, the flame propaga-

tion velocity can reach to the maximum value. The relationships between the flame front location and the time after ignition

meet the curve of GaussAmp, and the fitting degree and its correlation coefficient are high. The flame propagation velocity-

time curve via the differential of the flame front location-time curve revealed the actual instantaneous values of the flame

propagation velocity. The flame movement images analysis and the calculation method of instantaneous flame propagation

velocity could be references for studying the gas flame characteristics in experimental tubes or in mine roadways.

[ KEY WORDS]
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methane-air, premixed flame, tube, high-speed video camera, flame propagation velocity, nonlinear fit-
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