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The Effect of Coal Particle Arrangement and Size Difference on

Combustion Characteristics
Ki Duck Kim, Ho Young Kim, Chong Pyo Cho and Suk Goo. Yoon

ABSTRACT

The laminar combustion characteristics of interacting coal particles in a convective
flow are numerically investigated at particle arrahgement and size difference. The
numerical simulations, which use the two-step global reaction model to account for the
surrounding gas effect, show the detailed interaction among the inter-space particles,
undergoing devolatilization and subsequent char burning. Several parametric studies,
which include the effect of the gas temperature (1700 K), high pressure(10 atm) and
variation in geometrical arrangement of the particle diameter on the volatile release rate
and the char combustion rate, have been carried out. The comparison indicates that the
shift to the multiple particle arrangement resulted in the substantial change of the
combustion characteristics and that the volatile release rate of the interacting coal
particles exhibits a strong dependency on the particle spacing and size difference.

Key Words :@ Devolatilization(¥ % 22 #), Horizontal Particle Spacing(F3 9x7+3), Char
reaction {2k ¥F-g), Linear arrangement(A 8 e &)
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Fig. 1 Schematic of coal particle burning in a
convective flow

Table. 1 Proximate analysis of coal (wt. %)

Volatile Fixed carbon | Moisture Ash

35.4 51.7 8.4 45
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C+ 0,~C0, +1.287x 107 (J/ kg) (12)
20+ 0,200+ 1.865 % 10" (J/ kyg) (13)
C+ CO—200~1.415x 107 (J/kg) (14)
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Table. 2 Kinetics constants [16, 17]

R ) R= Aexp(— E/RT)
eaction
A Unit | E(J/kmol)
Devolatilization 3.7x10° ! 7 366x107
rate 1
Devolatilization 146x10% | ¢! 2 511x10°
rate 2
Char reaction 1 | 1225x10° | ms™? | 9.977x10°
Char reaction 2 3.007x10° | ms™ | 2.477x10°
Char reaction 3 | 4.016x10% | ms™ | 1.255x10°
== (8.0, Yo,,Asexp(— B, /RT,) (15)
mey=—(1/8,)p, Yo, Agex(— E,/RT) (16)
"”"(”»:s:_( //rs)/' Ye AMCXP( E:_S/R];I) (17
n2e YA BHAA HA EgFd WHgEse
4e 2o
‘II'I,—‘/‘ ln +m -+-lnLs dA (18)
”’0- 3. ’"(1 +ﬁ21n(2 (19)
”"(‘0_,_—'_ (1+4, )""u + lirsni; (20)
o= (14 Ba)miy= (1+ 8,y (21)
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