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Abstract

An experimental study was carried out in two laboratory-scale reactors to investigate the effect of
heating rate on the behavior of flame front in a pulverized coal flame. Each reactors had different
heating mechanisms. For reactor A losing large heat through transparent quartz wall, pulverized coal
particles were ignited by secondary air of 1050K. Flame front could be visualized through the
transparent wall. Reactor B was insulated with castable refractory to minimize the heat loss through the
reactor wall and accompanied with secondary air of 573K. Flame front was estimated from. the gas
temperature and species concentration measured using R-type thermocouple(Pt-PRh 13%) and gas
chromatograph at various coal-air ratios and swirl intensities. The flame front position was closely
related with the magnitude of heating rate. The heating rate for lifted flame was of the order of 10* to
10’K/s and for coal ignition at least over 10°K/s. The heating mechanism had little impact on the
extinction limits, The weak swirl number of 0.68 forced the flame front to move toward the upstream
by the rapid mixing of coal and air. The primary/secondary momentum ratio was an inappropriate

varlable to distinct the liftoff of flame.
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Fig. 1 Schematic diagram of coal feeder A.
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Fig. 2 Schematic diagram of coal reactor B.
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Table 1 Particle size distribution.

Diameter(n m) | Weight % | Cum. weight %

0-3 09 0.9

3-6 35 44

6~12 C82 12.6
12~24 16.5 29.1
24-48 25.4 54,5
48~64 73 618
64-96 18.5 80.3
96~128 147 95.0
128~196 5.0 100.

Mean diameter 43.211 m

Table 2 Experimental conditions of reactor B.

Coal feed rate(kg/hr), m. 145 ~ 2.74
Primary air (kg/hr), m 1.37 ~ 2.57
Secondary air(kg/hr), m; 7.77 ~ 14.54
Equivalence ratio 0.88 ~ 2.64
Theoretical swirl number, S 0.0, 0.68
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Fig. 4 Axial gas tomperature profiles at several
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