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Abstract: Mixed-firing of a bituminous and an anthracite coal carried out in a batch fluidized bed combustor(0.109 m-1D., 09 m-height). Effects of
particle size and mixing fraction of anthracite and bitumninous coal on combustion characteristics were studied. The temperature profiles and pressure
fluctuation properties were measured to interpret the combustion characteristics in a batch fluidized bed combustor. The used domestic anthracite
coal has heating value of 2010 kcalkg and the imported high-calorific bituminous coal has heating value of 6520 kcal/kg. The combustion
characteristics in a batch fluidized bed combustor could be interpreted by using pressure fluctuation properties and temperature increasing rates. It
was found that the optimum anthracite mixing percentage could be predicted analyzing the combustion rate and fluidization characteristics. The
optimum mixing fraction was about 30%. The different burning region of fluidized bed combustor was measured by temperature increasing rates.
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1. Fluidized bed combustor
2. Preheater

3. Air compressor

4. Flow meter

5. Pressure transducer

6. Power supply
7. Amplifier
8. Temperature controller
9. Personal computer
10. Cyclone

Figure 1. Experimental facilities and data processing system.
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Table 1. Experimental Conditions

Operating variables Operating range
Inlet air velocity (m/sec) 0.250~0.3%4
o . 0.359, 0.715, multi-sized
Initial in~bed particles (mm) (119 under)
Bed temperature (C) 700, 750, 800, 850, 900
Aspect ratio (L/D) 05, 1, 15, 20

Anthracite mixing fraction 0~10

Tempetature measuring position
(m, above distributor)

Pressure fluctuation measuring
position (m, above distributor)

0.025, 0.05, 0.075, 0.10, 0.125

0025, 0.05, 0075, 0.10, 0.125

0.194, 0.359, 0.715, 1.30,

Feeding coal size (mm) multi-sized (119 under)
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Table 2. Analyses of Coal Properties
Anthracite Bituminous

Desity (kg/m’) 2460 1410
Proximate analvsis (wt %)

moisture 18 6.7

volatile matter 6.5 215

fixed carbon 270 574

ash 64.7 84
Ultimate analysis (wt % on dry ash-free basis}

C 300 723

H 0.7 43

0 42 117

N 03 04

S 0.3 0.2
Ash analysis (wt %)

Si02 53.0 65.5

ALO, 282 279

FexOs 27 22

K03 39 14

TiO, 13 15

MgO 19 04
2 ALEAHL 47 £5%F Fold W 4HaFEAN 25 9
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Figure 2. Mean pressure with measuring height for anthracite
(feeding coal - dy: 0.715 mm, in bed material - d,; 0.715 mm).
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Figure 3. Temperature profile with time at each measuring
height above distributor for anthracite(feeding coal - dy 0.715
mm, in bed material - dp: 0.715 mm).
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Figure 4. Temperature increasing rate according to mixing of
anthracite(feeding coal; multi-particle, in-bed material unform
0.715 mm).

Table 3. Activation Energy and Ingition Time of Mixing Coal

Mixing fraction of 0

anthracite coal 01 03 05 07 09 10

Activation energy
(kcal/mol)

Ingition time (sec) 90 73 93 110 133 148 142

1824 1832 1782 2172 2226 3114 3820
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Figure 5. Arrival time to maximum temperature according to
anthracite mixing fraction(in-bed material size: 0.715 mm).
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