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Influence of Surrounding Gas and Coal Characteristics on Flame Propagation
in Oxy-Fuel Combustion of Pulverized Coal
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Abstract

Oxy-fuel combustion of pulverized coal is one of the promising new technologies to reduce CO, and NOx
from coal combustion. However, the stability of pulverized coal flame is reduced in the oxy-fuel combustion.
This flame stability is concerned with the flame propagation that is affected by surrounding gas and coal
characteristics, such as gas temperature, gas composition, coal volatile, coal activation energy and coal size.
In this paper, a study on the influence of surrounding gas and coal characteristics on the flame propagation
velocity in oxy-fuel combustion of pulverized coal was preformed. One dimensional model was used to
calculate the flame propagation velocity of pulverized coal clouds. In this model, the radiation is considered to
be the main source of heat exchange, and Monte Carlo method was adopted for accurate calculation of
radiation heat flux. It was found that the flame propagation velocity become higher with the decrease of coal
activation energy and the increase of coal volatile. Also, according to the increase of gas temperature and O,
concentration, flame propagation velocity increased.
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Table 1 Coal properties

Coal Volatile |Heating Value A]C;z?g]m

[weel 1 IkVkel | i pkmoly
ABK 42.19 28543.2 74.66
A.BK-1 40.44 28295.4 87.33
Jembayan 41.14 28686.0 46.55
Daedong 29.00 31386.6 46.74
Roto(m) 46.65 27400.8 73.29
Bengalla 34.61 28248.8 50.26

Table 2 Composition of coal [wt%]

ABK A.B.K-1 | Jembayan

C 69.00 71.23 70.50

H 4.54 4.53 5.50

S 0.06 0.25 0.16

(0] 20.65 15.6 17.66

N 1.23 1.38 1.45

Fixed carbon 41.53 41.95 42.01
Daedong | Roto(m) | Bengalla

C 78.63 69.70 72.50

H 431 5.50 543

S 0.64 0.04 0.75

(0] 7.63 20.86 5.39

N 0.81 0.76 1.99

Fixed carbon 59.93 37.99 50.13
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coal concentration
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Table 3 Decrease rate of flame propagation velocity
(m/s) according to coal particle diameter

Diameter Velocity

50 um 100 pm decrease

Coal rate(%)
Daedong 1.22 1.15 5.74
Roto(m) 1.01 0.94 6.93
Bengalla 1.26 1.19 5.56
A.B.K 0.91 0.86 5.49
A.B.K-1 0.69 0.66 4.35
Jembayan 1.78 1.60 10.11

(a) D,=165 um
Fig. 10 Images of pulverized coal flame

(b) D,;=32 um
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