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Abstract ; Co-firing of carbon-neutral biomass with coal is the most economic and promising technology to reduce CO,
emission from coal combustion currently. Limited by the biomass distribution feature and collection cost in China, the
biomass co-firing in large-scale coal power plants can only be at a small ratio of biomass. However, for the industrial

boilers used for distributing energy system, it is able to co-fire biomass at a high ratio and even purely burn biomass.
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Biomass combustion in the grate furnace and circulated fluidized bed has been widely adopted, in contrast, the study
and application of biomass co-firing in the pulverized coal industrial boilers of higher efficiency and automation degree
at a high-ratio is rare. In this paper, the biomass high-ratio co-firing in a new developed pre-pyrolysis pulverized coal
industrial boiler is studied. The effects of biomass co-firing ratio on temperature distribution, wall heat flux, spe-
cie distribution and NO, emission are discussed. The CFD modeling results show that biomass co-firing or even
pure combustion follows the similar temperature and specie distribution of pure coal combustion. With the increase of
biomass co-firing ratio, the combustion in the primary zone is strengthened, however, due to the higher moisture con-
tent in biomass, the flame is overall delayed, the oxygen consumption rate decreases, and the volatile and CO concen-
trations increases in the primary combustion zone. Because of the dual effects from flame delay and higher nitro-
gen content in biomass, with the increase of biomass co-firing ratio, the NO_ emission increases first and then decrea-
ses. This study indicates that the pre-pyrolysis pulverized coal combustion technology is feasible to co-fire biomass at
a high ratio and even hundred percent. When the nitrogen content of biomass is controlled, the NO, emission can be
significantly reduced by biomass co-firing.

Key words : pre-pyrolysis combustion; pulverized coal combustion; industrial boiler; biomass co-firing; NO, emission
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Fig.1 Physical model of industrial boiler "’
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Table 1 Ultimate and proximate analysis of fuels
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M, Ay Ve FC,, Car Hur Ogat Nar Sat (MJ - kg_l )
R 5.1 12.5 31.2 51.2 75.8 5.3 17.4 1.2 0.3 25.1
AW 9.0 6.9 65.4 18.7 54.3 6.6 36.9 2.0 0.2 18.3
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Table 3 Numbers and conditions

parameters of different cases
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1 0 0.522 300 0 300
2 10 0.470 300 0.069 5 300
3 20 0.418 300 0.1390 300
4 30 0.366 300 0.209 0 300
5 50 0.261 300 0.348 0 300
6 100 0 300 0.695 0 300
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Fig.3 Temperature distribution in furnace
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Fig.4 Variation of temperature distribution in horizontal furnace

center under different conditions
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Fig.5 Heat flux distribution on left wall of furnace
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Fig.6  Distribution of oxygen concentration along the

central direction of furnace
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Fig.7 Volatile distribution of volatile in furnace at different conditions
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