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ABSTRACT

The objective of this research aims to study the application of porous materials
in small burners to improve combustion efficiency and reduce energy consumption in
industries. Spherical ceramic pellets were chosen as the porous material inside the
burner. The experiment used various fuels: Diesel, Waste Oil, and Liquefied Petroleum
Gas (LPG) under different air supply conditions to analyze the impact on temperature
distribution inside the burmer and the emissions of air pollutants such as carbon
monoxide (CO) and nitrogen oxides (NOx). The firing rates (FR) were adjusted at 2, 3, 4,
5, and 6.5 KW depending on the type of fuel used (LPG, Diesel, or Waste Oil), and the
primary and secondary air supply rates were varied. The primary air supply was
adjusted at 20, 40, 60, 80, 100, 117, and 133 L/min, which resulted in improved
temperature distribution inside the furnace, enhancing combustion efficiency.
Furthermore, increasing the air supply significantly reduced CO emissions, as more air
enabled more complete combustion. However, for NOx emissions, it was found that
increasing the fuel supply rate raised the combustion temperature, which in tumn
increased NOx formation. This could be controlled and reduced by adjusting the
secondary air supply at rates of 0, 6.67, 10, 13.33, and 16.67 L/min. The distance
between the porous burner material (PB) and the radiation porous material (PE) was
found to be a key factor influencing flame distribution and heat exchange. The type
of fuel used also had an impact on these processes. The conclusion of this study is
that the combustion temperature of diesel is higher than that of waste oil, resulting in
a lower CO content in diesel compared to waste oil, and NOx may increase when

adding fuel. However, secondary air can reduce NOx in both fuels.
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