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New Combustion Method of Pulverized Biomass Using a Cyclone Combustor
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Abstract: As means for stable premixed combustion, we have presented the 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 system. In the present study, experiments on the biomass

combustion by the cyclone combustor were carried out, and comparing those on fuel gas jet flames. Wood charcoal,

bamboo charcoal and white-pellet were used for biomass fuels. The effect of the fuel on the NOx formation and

flame temperature were examined. It was shown that the temperature profile and NOx formation of the biomass

flames are almost the same as those of the gas flames.
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Fig.1 Experimental apparatus
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Fig.2 Cyclone combustor
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Fig.5 Effect of ¢ on EINOx for fuels (n=2)
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Fig.6 Effect of ¢ on EINOx for fuels (n=4)
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Fig.8 Wood charcoal

Fig.9 Bamboo charcoal
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Table 1 Biomass fuel properties
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Charcoal Wood Bamboo
Proximat Moisture 2.3 1.7
roxImate 1=ash 4.0 23
analysis -

Volatile matter 19.2 18.8
(Wt %) -

Fixed carbon 74.5 77.2

C 86.3 87.0

] H 2.8 3.26
;’r']gl';:‘:; 0 6.46 6.86
(Wt %) N 0.34 0.58
S 0.05 0.03

Ash 4.1 2.3
100
50
0
X[mm]

(a) Wood charcoal (b) Bamboo charcoal
Fig.10 Charcoal flames
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Fig.13 Flame temperature profiles

of pulverized biomass

Fig.14 Experimental apparatus
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Table 2 Experimental conditions of pulverized wood
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Fig.16 Flame temperature profiles
of pulverized wood
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