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Abstract — A laboratory scale fluidized bed reactor was developed to investigate the combustion characteristics of selected
solid fuels (wood, paper sludge, refuse derived fuel). The aims were to introduce the means of experimental determination of
the solid fuel particle characteristics through the pyrolysis and combustion processes. A nearly single particle combustion con
dition was reproduced in a fluidized bed and the progress of reaction was observed by determining the rate of carbon conver-
sion, the overall recovery of carbon in gas phase, and the mean conversion time, which were determined by measuring the gas
phase carbon containing species, namely CO andQfe exit of the combustor. For a fuel particle whose characteristic length was
a few centimeter in a fluidizing environment of 600-800sand in a thermally maintained reactor, the sub-processes of fuel drying,
pyrolysis as well as the combustion of residual carbon were clearly identified. Major parameters which affect the owetfiall and i
vidual combustion processes were evaluated in terms of the fuel properties and the combustion environment.
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Fig. 1. Solid fuel particle pyrolysis and combustion process in a fluid-
ized bed combustor.
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Fig. 2. Lab-scale fluidized bed combustor.
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Fig. 3. Time lag of the system in measuring gas concentration from the

time of fuel inlet.

Table 1. Results of ultimate analysis, proximate analysis and calorimetric analysis of the fuels

Dry base
Water HHV -
0,
@) (callg) Combustible(%) Ash
C H N S \olatile Char Sum (%)

Wood 6 4200 49.8 5.2 >.01 >.01 85 15 100 >1
Paper sludge 57 2400 27.9 4.2 0.4 >.01 50.5 8.8 59 41
RDF 4 5600 51.2 7.6 1.4 >.01 72 11 83 17
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Fig. 4. Time-resolved gas concentration and particle center tempera-
ture, 16% water, wood(lateral length 2 cm, cube), J.4 600°C,
flow rate 1201/min(0.77 m/sec).
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Fig. 5. Schematic representation of solid fuel particle combustion model.
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Fig. 6. Time-resolved flue gas concentration, dry wood(lateral length
2 cm, cube), Toq 700°C, flow rate 1201/min(0.86 m/sec)
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T(°C) C_Rec.(%) “d(sec)
Wood 99 121
Paper sludge 97 136
RDF 100 76
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