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Ignition process visualization of pulverized coal particles
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Abstract: Based on the McKenna burner, a dual light path imaging system was developed to
synchronously collect the backlight projection profile image and the self-luminous light intensity
distribution during the combustion of pulverized coal particles. Experiments were conducted on
bituminous coal and anthracite particles separately, volatile ignition, soot formation, coke ignition
were observed simultaneously, and corresponding analysis was conducted. It was found that the
two coal types were mainly in homogeneous and heterogeneous ignition pattern, respectively. The
separation phenomenon of solids and volatiles due to the interphase velocity difference between
phases was observed during the burning of coal particles, and an image processing program was
applied to calculate the corresponding motion speed. The study provides a reference for further

quantitative analysis of the ignition and combustion characteristics of pulverized coal particles.
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Fig. 1 Schematic diagram of synchronous imaging system of
backward illumination and self-luminous radiation
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Fig.2 Chessboard images for alignment of two light paths
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Fig.3 Photo of the burner and measurement system
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Tab.1 Proximate and ultimate element analysis of coal samples
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JHARE 436 28.60 27.59 39.45 49.48 2.80 13.62 1.13 1.47
TOHRHE 0.66 16.60 6.82 74.56 76.08 0.36 3.77 1.18 0.66
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Fig. 4 Temperature change under experimental conditions
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Fig. 5 Simulation results of velocity, oxygen mass distribution, and temperature under experimental conditions
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Fig. 6 Typical coal particle images for backlight illumination and self-radiation
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Fig. 7 Typical backlight illumination and self-radiation images of bituminous particles
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Fig. 9 Typical backlight illumination and self-radiation images of anthracite particles
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