A293] KOSCO SYMPOSIUM =&3(2004E4 % F4)

117

i QdAEY] dd e &5

ZZE" -39 AZAY”

Combustion Characteristics of Coal Particle Array
Chong Pyo Cho, Ho Young Kim and Jin Taek Chung

ABSTRACT

The bumning characteristics of interacting coal particles in a convective flow are
numerically investigated at various Reynolds numbers. The transient combustion of
2-dimensionally arranged particles, both the fixed particle distances of 5 radii to 20 radii
horizontally and 3 radii to 24 radii vertically, is studied.

The results obtained from the present numerical analysis reveal that the transient flame
configuration and retardation of particle temperature augmentation with the horizontal or
vertical particle spacing substantially influence devolatilization process and carbon conversion
ratio of interacting particles. Volatile release and carbon conversion ratio of the second
particle with decreasing horizontal and vertical particle spacing decrease gradually, whereas
those of the first particle with decreasing vertical particle spacing increases due to flow
acceleration. When the vertical particle spacing is smaller than 6Ro, volatile release and
carbon conversion ratio of the second particle decrease greatly due to reduction of flame
penetration depth.
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Fig. 1 Schematic of coal particles
burning in a convective flow
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Table 2 Properties of coal used
Proximate analysis (daf basis, wt.%)

Fixed carbon 594
Volatile matter 40.6
Ultimate analysis (wt.%)

C 79.3
H 5.1
N 1.6
S 25
@) 115
Density(kg/m3) 1340




A298 KOSCO SYMPOSIUM =8 3(2004 4% 24) 119

Table 2 Reaction kinetic constants

k= Bexp (— E/RT)

B unit | E(J/mol)
Devolatilization reaction] 2.42 <10 | s~' | 2.33 x 10*
1.225 < 10° | m/s {9.977 x 10°
1.813x10° ] m/s | 1.089 x 10°
7.375 % 10° | m/s [ 1.380 x 107
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Fig. 2 Single particle temperature for
various Reynolds numbers.
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Fig. 3 Volatile release and carbon
conversion ratio of single particle for
various Reynolds numbers.
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Fig. 4 Various surface mass fractions for
single particle at Re=10.
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Fig. 5 Isotherms for burning particles at
Re=10, H=24 and t=5.79ms: (a) D=5, (b)D=9.
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Fig. 7 Volatile mass fraction of 2" particle
for various horizontal particle spacings.
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Fig. 8 Carbon conversion ratio of 2™
particle for various horizontal particle
spacings.
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Fig. 11 Isotherms for burning particles at
Re=10, D=5 and t=8.11ms: (a} H=3, (b) H=5.
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Fig. 12 Particle temperature of 2" particle
for various vertical particle spacings.
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