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Analysis of Defluidization Using Pessure Fluctuation Properties in a
Fuidized Bed Combustor

I A I
Hyun-Tae Jang + Jeong-Kun Yoo
(19974 28 282 F<, 19974 68 102 XHEH)

ABSTRACT

Granulation procedure was carried out in a 0.109m L. D., 1.8m height fluidized bed coal combustor of
the multi-sized particles. The domestic anthracite with heating value 3240kcal/kg was used. Granulation
of fine coal particles and fluidizing characteristics were investigated by the pressure fluctuation properties
such as mean pressure, standard deviation of pressure fluctuation and power spectrum distribution.
Defluidization state and granulation mechanism were also studied by the various analysis.

It was found that the conversion efficiency in the elutriated stream was increased by the coalescence of
fine coal particles. Defluidization and pressure fluctuation properties were interrelated and this result was

indication of the capabilities of pressure fluctuation properties analysis in the diagnostics of fluidizing
state.
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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. Flow meter

7. Amplifier 16. Screw feeder

8. Personal computer 17. Hopper

9. Cyclone

Fig. 1 Experimental facilites and data processing
system
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Table 1 Experimental conditions

Experimental Variables Conditions
Superficial gas velocity(m/sec) 0.204
Bed Temperature('C) 900
Aspect ratio(L/D) 1.0
Operating time(min) 400
Solid feeding rate(g/min) 30
NaC Concentration(wt. %) 0~7
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Fig. 2 Cumulative size distribution of feeding coals

Table 2 Chemical analysis of anthracite coal

ash. (wt %)
510, AlO3 Fe,03 MgO etc.
60. 65 22.07 11.64 1.05 4.59

Table 3 Proximate analysis of anthracite coal{wt. %)

Heating Moist Ash Volatile Fixed
oistur
value(kcal/kg) 1sure S Matter | Carbon
3240 2.98 52.08 5.51 39.43
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Table 4 The particle size that can be captured by salts
Salt | T,, K|V, cm*/mol| o, dyne/cm?|d, mm|W, %

LiF 1246 14. 60 422.3 0.92 | 44.8
LiCl 987 28.83 173.2 0.38 1 42.3
LiBr 962 35.15 143.8 0.31 | 55.1
NaF 1168 20.74 299.9 0.65 | 49.7
NaCl | 1048 37.09 165.2 0.36 | 43.4
NaBr 994 43.18 134.3 0.29 | 53.2
Nal 933 54.05 100. 8 0.22 ] 56.5
KF 1084 29.71 205.7 0.45 | 46.8
KCl1 1049 48.91 137.4 0.30 | 41.3
KBr 969 54. 89 108.3 0.23 ] 49.4

KI 909 66.19 83.1 0.18 | 52.6
RbCl 963 52.98 109.5 0.241 49.4
RbBr 911 72.81 112.7 0.25} 54.3
CsCl 919 59. 85 91.1 0.20 } 58.6
CsBr 897 67.11 79.6 0.17 1 61.1
Csl 928 82.02 75.9 0.16 | 61.5
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Joo joz jo4 Jos |08

Fig. 5 EDXA anlysis of coal granule of inner region
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Fig. 6 EDXA anlysis of coal granule of outer region
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Fig. 8 Standard deviation of pressure fluctuation for the
bed height with operating time(NaCl
content : 5%)
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f . frequency [Hz]
G, (f) : power spectral density function [—]
k . constant (-]
. N, - Avogadro number
R,( ) : auto correlation function [—]
S.D. :standard deviation of pressure
fluctuation properties [kPa]
T . observation time [sec]
T, . characteristic temperature K]
T : reduced temperature [-]
Vo : characteristic molar volume [(m%]
w - weight fraction in an agglomerate
X(t) :simple time history at time t
€ - void fraction in an agglomerate
4  surface tension [N/m]
#, . mean pressure [kPa]
IS * density of binding liquid [kg/m®]
T . space time [sec]
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