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Abstract

This research presents the experimental results of bituminous coal combustion in a circulating
fluidized bed combustor (CFB). The effect of secondary air injection level on combustion
characteristics, as well as combustor performances, in terms of carbon conversion efficiency (1)) and
gaseous emissions were investigated. The secondary air was supplied in a different level, for example,
0, 2.3, 3.3 and 4.5 m above the distributor plate. For all experiments, the total excess air ratio (Xtotal)
and the secondary excess air ratio (Asy) were kept constant at 1.39 and 0.23, respectively. The
temperature profiles along combustor heights implied that the combustion took place continuously in
the riser. The higher secondary air injection level, the higher O, and CO concentration in flue gas. NO,
emissions trended to decrease with increasing secondary air level. CO and NO,, corrected to 6% O,,
were ranged between 281 and 619 ppm and 127-179 ppm respectively. Moreover, the maximum ™.
of 99.27% was achieved. The results concluded that the optimum secondary air injection, in terms of
gaseous emissions was 3.3 m above the distributor plate.

Keywords: Circulating fluidized bed; Coal; Emissions; Secondary air
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Proximate analysis (wt.%)

Fixed carbon 34.6
Volatile matter 53.5
Moisture 10.1
Ash 1.8

Ultimate analysis (wt.%)
Carbon 56.82
Hydrogen 4.23
Oxygen 25.89
Nitrogen 0.81
Sulphur 0.36
Moisture 10.1
Ash 1.8
Higher heating value (MJ/kg) 24.78
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Testing conditions

Primary excess air ratio

134 | 1.11 1.11 1.11
Aew)

Secondary excess air

0 0.23 | 0.23 | 0.23
ratio (Ay)

Secondary air location (m 0 2.3 3.3 4.5

L-valve excess air ratio

0.05
(A
Total excess air ratio

1.39
(Ktotal)
Fuel feed rate (kg/h) 11.7
Superficial air velocity

568 | 579 | 575 | 5.80

(m/s)*
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= 13 & = v a = i
EU'Vl 4 E]QﬂﬂigﬂauLLﬂﬁlaLaEJT\]’]ﬂﬂqiLN’]vLﬁllﬂ']umuﬂqﬁﬂmLﬂau‘lsﬂﬂ'ﬁﬂﬂﬁaﬂmqﬂq

a

TupuANuNIuvas NO, Wudﬂiunﬂﬁau%m
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