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Oxygen—enriched combustion characteristics of typical coals in China
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Abstract : In order to completely elucidate the different coal’s combustion performances under oxygen enriching condition—and provide ref-

erence for oxygen concentration selection,boiler and burner design,as well as the heating surface arrangement, the ignition temperature,

burn—out rate, slagging characteristic of typical bituminous coal and lean coal were tested on a one—dimensional flame fire furnace and a

modified pulverized coal-air flow test furnace under different oxygen concentrations. The results show that the ignition temperature decrea-

ses and the burnout rate raises with the increasing of oxygen concentration. The enriched—oxygen combustion can improve combustion sta-

bility and combustion economy of coal. Likewise, the combustion peak temperature increases and slagging aggravates. It should be noted

that the effects of oxygen concentration on the combustion performance for different type coal are varied. The coal sample needs to be tested

with specific oxygen—enriched combustion to determine its combustion performance.
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Fig. 1  Pulverized coal ignition temperature test furnace and

system schematic diagram
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Fig. 2 Pulverized coal ignition temperature test furnace and

system schematic diagram at oxy—enriched combustion
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Fig. 3 One-dimensional flame furnace combustion test bench
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Fig. 4 One-dimensional flame furnace combustion test bench
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Table 1 Coal quality parameters of test coal
SR M/% My/% A%  Vi/% w(C,)/% w(H,)/% w(0,)/% w(N,)/% w(S ,)/% Quu./(MI-kg™) SI/C
MAEHSE 15.4 5.98  6.73 34.13 62.79 3.64 10. 33 0. 67 0.44 23.42 1160
WL 2.4 0.73 18.77 18.76 69. 99 3.46 3.89 1.19 0.30 26. 99 >1 500
K2 RBIAHANPRE
Table 2 Intake air volume of one—dimensional flame furnace
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0, &
R TH R AP REEE, FHRESE, AP0, B/ APRSEE, APCO, ®/ AP0, &/
‘0
(Nm* +h™")  (Nm’ -h™)  (Nm’-h™') (Nm’-h") (Nm®-h') (Nm®-h")
Casel 21® 15.27 0 0 6.11 0 0

Case2 21 15.27 12.50 2.77 6.11 4.83 1.28

PRAEH IR Case3 30 10. 08 7.31 2.77 4.03 2.82 1.21

Cased 40 7.32 4.55 2.77 2.93 1.76 1.17

Case5 50 5.75 2.98 2.77 2.30 1.15 1.15

Caseb 21° 14.53 0 0 5.81 0 0

Case7 21 14.53 11.89 2.64 5.81 4.59 1.22

it RGPS Case8 30 9.59 6.96 2.63 3.84 2.69 1.15

Case9 40 6.97 4.33 2.64 2.79 1.67 1.12

Casel0 50 5.47 2.83 2.64 2.19 1.10 1.10
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Fig. 5 Ignition temperature of pulverized coal of test coal
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Fig. 6 Combustion temperature of Shenhua coal and Lu‘an

coal under different conditions
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Fig. 7 Unburned carbon in fly ash of Shenhua

coal and Lu’an coal under different conditions
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Fig. 8 Burn—out rate at the sixth furnace of test coals
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