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Abstract

The objective of this research was to investigate the effect of primary
and secondary air ratios on the combustion behavior. In this experiment, the
vertical biomass burners had an internal diameter of 30 cm. and the height of
70 cm. The air that enters the burner is split into two portions. The primary air
transports the fuel from the screw conveyor to the bottom of the bumner,
while the secondary air feeds the center burner in a three-way swirling air
system. This experiment used rubber-wood sawdust as biomass; biomass fuel,
dust from rubber wood ivy sifted through a 1.5 mm hole sieve. Combustion
with a heating power of 150 kW and 10 percent excess air, tested at primary
and secondary air ratios of 2:3, 1:1, and 3:2, respectively. The result showed
that injecting secondary air creates an intensive combustion reaction inside
the burner's center, between the radius ratio (/R) 0.33 to 1.00. Considering
the flame's nature, it was discovered that when the primary air increases,
numerous large particles escape and catch fire outside the burner. A primary
and secondary air ratio of 2:3 results in a maximum flue gas temperature of
925 °C and a minimum carbon residual in flying ash of 38.22 %. The combustion

efficiency is expected to be 89.29 %.

Keywords: Burner, Pulverized biomass, Excess air, Secondary air
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