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ABSTRACT

This research activity involves the construction of the combustion chamber and a
laboratory-scale pulverized biomass burner. Experiments were carried out aiming to
assess the performance of a burner in terms of combustion efficiency, turn up/turn down
range and it emissions. In addition, it included an investigation on the reliability of
computational fluids dynamic program, when applied for mathematical modeling on
combustion of biomass pulverized fuel, the model will be validated with the
experimental results. It was found that pre-chamber burner with 90 degrees of outlet wall
angle could provide stable combustion. The production of a prototype burner and
supporting system for a pulverized biomass burner was then carried out. Experimental
study on the influence of operating conditions on performance of the burner was
performed. It was found that the particle of the fuel that passed through a grinder screen
size of 0.5 mm yielded satisfactory result as far as combustion stability was concerned.
This was carried out with an angle of the swirl blades at 100 degrees, where the
secondary air flow was able to induce the recirculation within the pre-chamber thus
enabling the combustion stability and complete char burnout within the furnace. It was
found that the prototype of pulverized biomass burner with pre-chamber could maintain
combustion stability at 300kW to 500kW. This could be used for small food processing
industry by producing steam up to 0.5 tons per hour at 10 bar gauge approximately. The
numerical simulation of pulverized biomass combustion has been demonstrated to
examine the effect of swirl number on combustion characteristics. From the results, swirl
number had important role in the combustion by improving the mixing of fuel and air
stream and inducing the reverse flow. Therefore, the result of this study is a useful
guideline for swirl burner design and operating condition of the furnace. When considering
carbon monoxide and NOx emissions, swirl number 1.1 is recommended for further

improvement of combustion performance.
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