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ABSTRACT

The mixig characteristics of the particles, the combustion behavior and the combustibility of



284 Mt -

BEN - KA

low grade anthracite coal in the fluidized bed were determined.
A model, which assumed the main combustion zone located at the upper part of the bed, was

proposed and compared with experiments.

The mixing of the particles was experimentally

studied by employing an impulse tracer technique both for hot combusting bed and for cold
bed. Also, the combustion zone was experimentally confirmed by analyzing the temperature
changes in the bed after injecting a small amount coal particles to the hot ash fludized bed.
The experimental results on the mixing in the combusting bed were considerably different
from those in the cold bed and that could be interpreted by assuming the upward stratifica-
tion of burning coal particles. Through this investigation, it could be concluded that the pro-
posed model agreed well with the experiments and that the recomendable operation conditions
for combusting the low grade anthracite in the fluidized bed would be, the aspect ratio, lower
than 1.5; the temperature of combustor, about 900°C; feeding of the coal, at the top of bed;

and discharging at the bottom of the bed.
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Table 1. Physical properties of the samples
B | size, real density Sphericity i Umf ‘ emf i heating value
Sample | (cm) (g/cm®) \ (=) : (cm/sec) 1 (- \ Kcal/kg
sand 0.065 | 2.67 \ 0.658 28.35 0.495 | —
coal A 0. 065 l 2.23 \ 0.401 s 3.6 C. 505 i 1100
coal B | 0.065 | 2.11 [ 0.398 21.5 0.532 | 1509
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Table 2. Experimental conditions for coal
combustion

Variables Conditions

Temperature °C 816, 91¢, 1020
aspect ratio L/D 0.51.0,1.5
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air flow rate i 15.1cm/sec. at 20°C
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Fig. 2. C-curves in fludized bed for various
aspect ratios.
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Fig. 3. C-curves in fluidized bed combustor for
various aspect ratios.
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Fig. 4. C-curves in fluidized bed combustor for
various temperatures.
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Fig. 6. Temperature Changes at Top(A), Middle(B) and Bottom(C) of the Bed from 910°C.

Table 3. Combustion time at different position of the fluidized bed, min

Sample amount { TCO) l Position
injected, (g) l ’ Bottom ‘ Middle ‘ Top
l 810 2.62 3' 2.59 ; 2.59
13 ' 910 1 1.65 1.55 2. 04
1000 ’ - 1.10 \ 1.20
810 2.53 2.49 2.59
7.5 910 1.26 1.20 ‘ 1.52
1000 — 0.81 0.94
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3.5 910 1.05 1.13 1.30
1000 { - 0.74 0.82
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Co* a,C 1* c*
Rl,fl 1-:2,f2 R3, £, q,C3*
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R; ; Heating zone
R; ; First combustion zone
R3 ; Second combustion zone
fi; Volume fraction of each zone
ay ; Fraction of flow through Ist. and 2nd. combustion zone
C; ; Tracer concentration at each stream
Fig. 10. Model of fluidized bed combustor.
Table 4. Parameters of model for various operation conditions
Coal éExperime ntal Operatlon condition | " o
Symbol TEC) L/D(~) | f(min) | 0u/C
1AW 810 0.5 9.81 2.584 0.0119 0.0769
TAW 810 1.0 19.92 2.499 0.0125 0.1081
J 3AW 910 0.5 10. 44 2.568 0. 0763 0.7620
A ‘ 9AW 910 1.0 19. 36 2.662 0. 0349 0. 8620
13.2% 12AW 910 1.5 28.91 2.524 0. 0216 0. 8562
6AW 1000 0.5 10. 86 2. 842 0.0752 0.7622
5AX 1090 0.5 9.05 1.856 0. 0565 0. 5589
11AW 1000 1.0 20.53 2.804 0. 0396 0. 8853
13AW 1000 1.5 27.38 2.472 0. 0186 0.8C63
14BW l 819 0.5 9.63 1.783 0.0164 0.1932
16BW 810 1.0 16.92 1.792 0. 0211 0.2633
B 15BW 910 0.5 10.27 1.922 0.1143 0.7€20
19.2% | 17BW 910 1.0 1 20.69 l 1.788 0. 0592 0. 9477
| 18BX | 90 L0 | 1095 | 1064 0.0227 0.7449
19BY 0 910 Lo | 912 | 00915 0.0179  0.4524
20BZ 910 1.0 815 |  0.745 0. 0107 0.1978
o == =, Fig. 103 2, o] c2(0) = (a/f1)*0exp( — ab/f1) ()
1o e S 1.0 51 7
o 2 EEel HHEIK Al vk 2 e () = KII:(l + A)exp( — ...*l_.?__f_>
AVde*/dt = ageo™ — age* ¢)) a1
£ Vde*/dt = age* — ages* (2) + 1+ Bﬂ)exp( — (6)
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¢: © normalized concentration of each stream

¢;* . tracer concentration of eaeh stream
c(0) + C-curve
D : diameter of fluidized bed fem3]
fi1 volume fraction of each zone [ — ]
L : height of fluidized bed fem]
t: time [min]
£ : mean residence time [(minZ
T : temperature [°C]
uo . superficial air velocity [cm/sec]

#ms . minimun fluidized velocity [cm/sec]
a: flow fraction of each stream [ —]

0(¢) . delta function

€ne . voidage at minimum fluidization [ — ]

c=1

¢ : dimensionless time, ¢/

subscript

i =1,2,3 stream and zone in the model
(Fig. 6)
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