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Abstract—The dynamic behavior of a screen packed fluidized bed combustor of 6.7 cm inside diameter
was investigated by the residence time distribution and the temperature profile of combustion. The
low grade anthracite coal(H.V.<3000 kcal/kg) of uniform size was used in this experiment and the
thermal analysis was performed in order to know the combustion characteristics of coal particles.

Considering the dynamic behavior of the packed fluidized bed combustor, a combustion model which
was consisted of a mixed zone and a dispersed zone of particles was proposed. It was found from
the model that the particle mixing, which was caused by the counter-current flow of particles was
influenced by the heating value of coal and that a packed fluidized bed was more effective for the
combustion of low grade anthracite coal having high segregation effect of burning particles.
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Fig. 1. Schematic diagram of the experimental appara-
tus.
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Table 1. Physical properties of coal samples

True . Heating
Sample density Sphericity (;7’5) E. value
(kg/m*) (keal/kg)
St 2234 0.401 2361 0.505 1320
S, 2215 0.398 2392 0512 1580
Sa 2197 0415 2248 0497 1830
Si 2112 0409 2206 0489 2510
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Fig. 2. DTG burning profile of coal samples.

Table 2. Exothermic peak temperature at pyrolysis

Sample T,(C) T,(C) T,(C)
S 582 682 882
Sz 578 684 865
Ss 580 680 880
Sy 568 668 875
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Fig. 3. Arrhenius plot of coal samples.
Table 3. Results of activation energy
Sample E.(kcal/mol)
S 5341
Sz 51.71
Ss 45.16
Ss 42.79
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Fig. 8. Mechanistic model of coal particles in a packed
fluidized bed combustor.
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Fig. 9. Comparison of theoretical C-curve with the ex-
perimental C-curve in screen packed fluidized
bed combustor.

Table 4. Parameters of the model in screen packed
fluidized bed combustor

Mean residence- Parameter
Sample ;e (min) o P,
S 20.435 0.918 1.0684
19.237 0.910 1.0415
18.312 0.905 1.0288
17.651 0.902 1.0081
S, 21421 1.145 1.1364
20.769 1.143 1.1468
22.672 1.150 1.1904
23.542 1.157 1.2255
S; 22412 1.235 1.3736
23.643 1.250 14711
24.379 1.270 1.5432
24,011 1.263 14811
S, 23.695 1.372 1.9084
24.452 1.380 2.0833
24.452 1.380 2.0833
24.954 1.382 2.1368
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NOMENCLATURE

: concentration [kg/m®]

: initial feeding concentration [kg/m®]

: diffusivity [m?/s]

: heating value [kcal/kg]

: the length of dispersed zone [m]

: the length of mixed zone [m]

: dimensionless group(modified Peclet number)
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1

2.

<ccas

: time [s]

: dimensionless time(ut/L)

:burn out temperature [C]

: ignition temperature [C]

: peak temperature [ C]J

: velocity in x-direction [m/s]

: superficial gas velocity [m/s]

: minimum fluidized velocity [m/s]

: velocity at arbitrary time and x-direction [m
/s]

: axial distance in the dispersed zone [m]

: dimensionless length(x/L)
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