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Parametric Study for Validating the Temperature Distribution for Pulverized Biomass Burner with a

Pre-Chamber
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ABSTRACT

This research presents the optimization of parameters affecting the combustion of pulverized biomass fuel for a pulverized
biomass fuel burner with a pre-chamber at an input fuel combustion rate of 300kW, using 2D computational fluid

dynamics (CFD) simulation. Initially, grid independence was verified, and based on the test results, a resolution of 28,584

elements was selected. The parameters adjusted can be categorized into three groups according to the model:
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Devolatilization, Char Combustion, and Enthalpy of Formation of volatiles, consisting of five sub-parameters. Prior to
optimization, it was found that the temperatures at positions T,;-T, were lower than the experimental results, with an
average deviation of 15.025%. Meanwhile, the temperature at position T was higher, with an average deviation of
15.6%, and at positions T¢-T-, the average deviation was 2.05%. The researchers focused on optimizing the parameters
to increase energy release within the pre-chamber to raise the temperatures at T,-T,, while simultaneously reducing
or maintaining T5 to avoid it being significantly higher than the experimental results. As a result of adjusting the
parameters across the three categories, the temperatures at T,-T, reached the same levels as the experimental results,
with an average deviation of 1.225%. However, T5 remained higher, with a deviation of 16.1%, and T¢-T-, had an
average deviation of 2.95%. Upon examining the flow patterns within the auxiliary combustion chamber, it was observed
that the flow was more turbulent around positions T;-T, compared to other areas. Therefore, the researchers focused
on achieving higher accuracy in these regions. The parameter adjustments significantly reduced deviations, indicating
that these parameters can be used for further studies on the influence of burner expansion.
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