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Abstract

This paper presents the experimental results of bituminous coal combustion in a 50 kW,.-
circulating fluidized bed combustor. The effects of fuel feed rate as well as secondary air flow on the
combustion characteristics and performances were investigated. The feed rates were varied in the range
of 6.7-13.4 kg/h, while the secondary air flow rates were altered form 60 to 415 L/min, corresponding to
the excess air ranging 41-143%. The temperature profiles inside the combustor indicated that the in-bed
air flow affected the changes in combustion behaviors; the sufficient air flow caused the occurrence of
main combustion in the bed excepted that the combustion would be appeared over the bed along the
combustor height. The increased feed rates resulted in the elevated average temperatures, but the
converse was true for the increments of secondary air flow. Moreover, the increased secondary air flows
produced elevated CO and NO, tendencies, ranging 1115-2844 ppm and 248-347 ppm (at O, 6%)
respectively.
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Run number
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1 2 3 4 5 6 7 8
Fluidizing velocity (m/s)* 2.4 2.4 2.4 3.1 3.1 3.1 2.7 2.7
Fluidizing air flow (ms/h) 1.17 117 1.17 1.48 1.48 1.48 1.3 1.3
Mass Fraction (-) 0.88 0.88 0.88 0.93 0.91 0.76 0.71 0.67
Second air flow (L/min) 96 96 96 60 96 414 474 594
Mass Fraction (-) 0.07 0.07 0.07 0.04 0.06 0.21 0.26 0.30
L-valve (L/min) 65 65 65 57.44 57.44 57.44 70 70
Mass Fraction (-) 0.05 0.05 0.05 0.03 0.03 0.03 0.03 0.03
Excess Air (%) 127 74 55 99 104 143 41 50
Fuel feed rate (kg/hr) 6.70 7.83 8.82 8.3 8.3 8.3 13.38 13.38
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