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Model of coal slime combustion behavior in CFB boiler

YIN Wei-di' LI Bo' > WU Yu=in' YANG.Hai+ui' LIU Qing' LU Jun-fu' ZHAO Jin-yang’

( 1. Key Laboratory for Thermal Science and Power Engineering of the Ministry of Education Department of Thermal Engineering Tsinghua University Beijing
100084 China; 2. Electric Power Planning and Engineering Institute. Beijing 100120 China)

Abstract: In order to calculate the sports and drying process of coal combustion behavior a model was developed to
calculate the coal slime motion and the inside temperature of the combustion behavior under different conditions based
on the one-dimensional vertical motion and shrinking evaporation interface assumptions. The results show that the coal
slime motion is related to the particle size. Fine particles move upward after feeding small particles are burnt stably at
a certain height while the large particles reach the bed surface. The stabilization time has a peak while decreases as
the particle size increases due to the bed material distribution. The large particle velocities decrease rapidly before
reaching the bed. The velocities of 200 mm particles are 1 —2 m/s. The shock to boiler is not significant. Only the sur—
faces of the large particles have been dried with a distinct temperature difference with the cores. The dried region is
only a small proportion of the particle for example the value of the 100 mm particle is 3.24% . Thus it will not signif—
icantly affect the combustion efficiency.
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Table 1 Different particle stabilization times of
different particle sizes
/m
/
15 35 55
/mm (mes™Y
9.94 16. 20 14. 30
10 4 5.34 14. 60 18. 00
* 13. 00 34.40
5.16 6.38 7.54
100 4 4.72 5.72 6.90
3.22 4.44 5.74
2.12 2.82 3.58
500 4 2.22 2.84 3.62
2.36 2.88 3. 64
.
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1 3
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Fig. 3 Particle velocity and height of different
fluidized velocity and slime size °
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Fig. 4 Particle stabilization times of
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Table 2 Velocities when large particle reached
the bed for 4 m/s wind speed m/s
/m
/mm 15 35 55
200 1. 05 1. 56 1. 89
300 3.72 5. 88 7.32
400 5.70 8.93 11.43
500 7.18 11.41 13.92
4 m/s 200 mm
1 ~2 m/s
o 300 mm 3 ~8
m/s; 500 mm 7 ~14 m/so
6.5 m/s
7 300 ~500 mm
4 m/s
100 500 mm 5
m 5 o
100 500 mm
o 500 mm

Sm

Fig. 5 Particle surface temperature at 5 m above

1.5% . 500 mm
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o 3
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292 C
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0.25 mm

0.43%

Sm

100 mm

o

100 mm
3.24%

200 C

Table 3 Surface Temperature when the particle dropped

to 5 m above the air distributed plate C

/m
/mm 15 35 55
100 198 264 292
300 168 216 251
500 129 194 231
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