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Combustion of Pulverized Biomass Using a Cyclone Combustor
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Abstract: As means for a stable premixed combustion, there is a so-called cyclone combustor, which consists of a

cylindrical chamber and fuel nozzles installed tangentially on the side wall. In this combustor an extremely stable

flame can be obtained in the swirl flow, formed along the inner wall of the combustor. In general, it is difficult for

the clean combustion to occur in biomass combustion. In the present study, experiments on the biomass combustion

by the cyclone combustor were carried out, and comparing fuel gas jet flames. Pulverized wood was used for

biomass fuels. The effect of the fuel on the flame behavior and flame temperature were examined. It was shown

that the temperature profile and flame photographs of the biomass flames are almost the same as those of the gas

flames.
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Fig.1 Cyclone combustor



Table 1 Experimental conditions for woody and gas flames

o Q Qe Qa af M A P Pf
(L/min] [L/min] [L/min] [L/min] [g/min] [-] (kW] (k]
234 082 126
Woody flame 157 76.1 635 3.56 16.4 0.99 10.6 6
96 123 8.67
6.94 083 11.7
gas flame 138 974 366 5.78 1] 1 9.7 o
4862 1.25 1.76

100

(a)2=1.23 (b) 2 =0.99 (c) 2=0.82

Fig.3 Flame photographs of pulverized wood
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Fig.2 Experiments of supply for pulverized wood
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Fig.6 Flame temperature profiles propane gas
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Fig.8 Schematic of cyclone combustor

Table 2 Experimental conditions for pulverized wood

Q Qf M A P Pf
[L/min] [L/min] [g/min] (-] (kW] (kW]
33.7 0.84 19.7
252 6.12 23.4 1 16.9] 103
15 1.18 14.5
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Fig.9 Flame temperature profiles in the lower stage
of combustion chamber
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Fig.10 Flame temperature profiles in the upper
stage of combustion chamber
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