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Combustion process model of gangue and its application in the design of

a circulating fluidized bed hoiler
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Abstract:In order to study the combustion performance of gangue withheat value less than 8.374 M]J/kg in the CFB boiler. The combus-
tion process of coal gangue was investigated by modeling,and the burnout time and resident time of different particle size and varies kinds
of coal waste were predicted. The maximum coal gangue particle diameters, bed inventory, pressure of primary air fan were obtained from
the prediction. These results were applied in the design of @220 t/h CFB boiler that purely fired the coal gangue. The 4 years operation
proves that the design of the larger section size air distributor;,low gas velocity in the riser, stronger momentum secondary air nozzle, higher
collection efficiency cyclone ,which are based on the model prediction, are reasonable. Coal gangue with heat value about 6. 281 MJ/kg, the
stable combustion as well as the loading abilityachieve. It is found that the boiler could operate stably even with the coal gangue of low cal-
orific value as 3.350 MJ/kg. The primary air pressure in the wind box is 11 kPa,and the bed temperature is 890 “C with the gas tempera-
ture of 910 °C at the inlet and outlet of the cyclone at rated load. The boiler operation thermal efficiency is 79.37% due to the higher heat
loss carried by the bottom ash and exhaust flue gas. The loss on ignition of both the bottom ash and fly ash are less than 3% . The emission
concentration of SO, and NO, are controlled very low and matches the local policy. The continuous running time is more than three months.

Key words; coal gangue ; combustion ;circulating fluidized bed ( CFB) boiler;ultra~low calorific
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Fig. 1 Ash shell structure formed by gangue burning
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Fig. 2 Burnout time of gangue in different gray layer structure

and particle size
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Fig. 3  Effect of gangue size,separator and bed inventory

on residence time
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Fig. 4 Gangue size optimization and actual operation

distribution
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Table 1  Analysis results of gangue component
miH w(C,)/% w(H,)/% w(0,)/% w(N,)/% w(S,)/% A,/% M./ % Var/ % Qune/ (KI - kg™)
BTk 17. 64 2.47 9.54 0.38 0.14 65.55 4.28 40.00 6225
SEBRIBITIRRH 16. 21 2.37 9.65 0.34 0.12 67.36 3.95 42.24 5725
SPRIZ AT I 2Rk 12.13 1. 44 8.85 0.30 0.08 73.99 3.21 43.08 3355
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Fig. 5 A simple diagram of a 220 t/h circulating fluidized
bed boiler burning 6. 281 MJ/kg gangue
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