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Abstract

This work presents the results from a study on firing some Thai biomass fuels
(rubber wood sawdust, eucalyptus bark, teak sawdust, rice husk, and cassava rhizome)
in a pelletized form in a conical fluidized-bed combustor using silica sand as the bed
material. During the combustion tests, all fuels were burned at an identical heat input
(~200 kW), while ranging excess air from ~20% to ~80%. Under fixed operating
conditions, temperature, Oz, CO, and NO were measured along the reactor centerline
for each biomass. As revealed by the experimental results, the temperature and the
major pollutants, CO and NO, showed fair similarity of their axial profiles inside the
reactor. Models for predicting dimensionless axial profiles, CO/COmax and NO/NOmax
(all as a function of the dimensionless axial distance from the air distributor, X/Xtoed,
XcolXcomax and Xno/Xnomax, respectively) were derived via statistical treatment of
experimental results. Supporting semi-empirical equations for quantifying COmax and
NOnmax, including the effects of fuel properties and operating conditions, were proposed
for the selected biomass fuels. With the proposed models, CO and NO can be estimated
for any arbitrary level above the air distributor in the conical FBC for individual firing
of biomasses with similar properties at typical values of excess air. For firing all the
selected types of fuel, CO emission mainly depends on air-fuel ratio (excess air),
however, the NO emission mainly influenced by the fuel-N for different types of fuel.
In this experimental study, CO and NO emissions can be secured below the Thai’s
emission standard and achievable combustion efficiency (over 99%) for all biomass
fuels.
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