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Solid fuel combustion in a fluidized bed - Characteristics of a
lab-scale combustor and experimental parameters
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Abstract

A laboratory scale fluidized bed reactor was developed to treat the combustion
characteristics of some fuels (wood, paper sludge, refuse derived fuel). The aims were
to introduce the means of experiment and interpretation of the results and finally
determine the particle characteristics on the pyrolysis and combustion process of the
fuel. A single particle combustion process in the fluidized bed was closely observed.
Understanding experimental facility characteristics and determining parameters were
also carried out. The fuel combustion processes were observed by carbon conversion
rate, recovery and mean carbon conversion time. They were estimated with the CO,
CO; gas concentration monitored at the exit of the combustor. Fuel drying and
pyrolysis process were governed by temperature distribution in the fuel particle.
There was a significant overlap of the drying and devolatilization. However, transition
process from devolatilization to char combustion seemed to be determined by
mechanical solidity of the fuel particle after devolatilization process.
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Fig. 2 Lab-scale fluidized bed combustor.
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Table. 1 Results of ultimate analysis, proximate analysis and calorimetric analysis of the fuels.

dry base
"‘E‘;:f;r (f;'/;') Combustible (%) 2k
C H N S volatile | char | sum | (%)
wood 6 2200 | 498 | 52 | 45 | - | - 85 5 | 100 | -
paper s7 | 2400 | 307 | 41 [ 237 05 | - 52 7 | s | @
sludge
RDF 4 3600 | SL2 | 16 1.4 72 | s | v
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Table. 2 Carbon recovery(%); input carbon estimated from proximate analysis,
measured carbon from gas concentration.

case wood paper sludge RDF
T(°C)|input(g)|Meas.(g)|Rec.(%)|inputimeasure recovery jinput| measure|recovery
600 | 55 5.3 97.0 164 4.6 730 {591 5.6 94.9
700 | 6.0 59 989 |65 5.7 880 |54]| 55 100.4
800 | 6.1 6.07 99.8 | 6.7 5.8 856 54| 54 99.6
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