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Abstract — The characteristics of mixed-firing of an anthracite and a bituminous coal were studied in a fluidized bed
combustor(0.155 m-L.D., 2.2 m-height). The used domestic anthracite coal has heating value of 2,010 kcal/kg and the imported
high-calorific bituminous coal has heating value of 6,520 kcal/kg. The physicochemical analysis and the pressure fluctuation
properties were measured to interpret the combustion characteristics in a fluidized bed combustor of uniform particles of mixed
anthracite and bituminous coal is a function of the particle size ratio and the anthracite mixing fraction. The combustion char-
acteristics of mixed fuels in a fluidized bed combustor could be interpreted by using standard deviation of pressure fluctua-
tions, mean pressure and power spectrum density function. The different burning region of fluidized bed combustor was
measured by the pressure fluctuation properties.
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Fig. 1. Experimental facilities and data processing system of high tem-

perature.

1. Fluidized bed combustor 10. Manometer

2. Preheater 11. Vibrating discharger
3. PID Temp. controller 12. Air compressor

4. Digital multithermometer 13. Regulator

5. Pressure transducer 14. Air filter

6. Power supplier 15. Flowmeter

7. Amplifier 16. Screw feeder

8. Personal computer 17. Hopper

9. Cyclone
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Table 1. Experimental conditions

Operation variables Operating range
Inlet air velocity(m/sec) 0.304
Initial in-bed particle size(mm) 0.715

Coal particle size(mm) 0.359, 0.715
Operating tempertature(°C) 900
Aspect ratio(1/D) |
Anthracite mixing fraction 0.0-1.0
Excess air(%) 19.24
Anthracite feeding rate(kg/hr) 0.27-6.74
Bituminous feeding rate(kg/hr) 1.85-2.55

Pressure fluctuation properties
measuring position(above distributor, m)

0.05,0.10,0.15,0.20

Table 2. Proximate analysis of coals

Moisture Volatile Ash(wi%) Fixed carbon

(Wt%) matter(wt%) $ ° (Wt%)
Anthracite 1.80 6.48 64.75 26.97
Bituminous 6.74 27.38 8.38 57.19

Table 3. Ultimate analysis of coals(wt %, dry basis)

C H N (6] S
Anthracite 30.0 0.71 0.34 4.24 0.31
Bituminous 72.3 4.30 0.36 11.70 0.21
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Fig. 2. Activation energy with anthracite mixing fraction.

HWAHAK KONGHAK Vol. 37, No. 4, August, 1999



612 ey - 349% -

200

150 + 'y

100

Ignition time(sec)

50 T
0.0 0.5 1.0
Anthracite mixing fraction

Fig. 3. Ignition time with anthracite mixing fraction.
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: particle diameter [mm]

E : activation energy [cal/g]

f : frequency [Hz]

G () : power spectral density function [-]
H : bed height [m]

h : height above distributor [m]

L : static bed height [m]

P : pressure [kPa]

R :gas constant [cal/molK]

R (1) : auto correlation function {-]
S.D. :standard deviation [kPa]

T : observation time [sec]

t : time [sec]

U :superficial gas velocity [m/sec]

Umf : minimum fluidization velocity [m/sec]
X(t) :sample time history of time t [sec]

Jz2lo|l~ 2xt
o : feaction of decomposed at time t [-]
T : space time [sec]
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