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Abstract

This work involves with the design and development of a pulverized biomass burner. In order to
assess its capability on real plant, the validated mathematical model for coal combustion was applied for
simulation of pulverized biomass fuel with pre-chamber burner with sizing of 1 MW. From simulation, it
was found that pre-chamber burner with 90 degrees of outlet wall angle could improve the distribution of
particle trajectories and their average residence time was also increased. This improvement had caused
particles reacting continuously in the pre-combustion chamber thus enabling combustion stability. As part
of a study to investigate the proper operation range for pre-chamber burner with 90 degrees of outlet wall
angle, we found that burner can be operated at 450 kW up to 1 MW, which can maintain the stability and
provide complete combustion. If increasing the thermal throughput greater than 1 MW, Blow-Off
phenomenon would occur. However reducing the thermal throughput less than 450 kW would cause
incomplete combustion. A result, char particles and volatile were left unburned at the exhaust indicating

loss of energy.
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