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ABSTRACT

This research aims to develop high-efficiency porous burner technology for
industrial applications, focusing on improving thermal efficiency and reducing air
pollution emissions. These factors are crucial for energy conservation and minimizing
environmental impact. The study utilizes liquefied petroleum gas (LPG) as the primary
fuel due to its clean combustion and high thermal energy output. The research
investigates the use of porous materials in the burner to enhance heat recirculation,
reduce energy loss, and achieve more stable combustion. The developed burner
features a dual-layer structure with an interlayer gap between the porous materials
and supplementary air injection to optimize combustion efficiency and minimize
emissions. The experiments examine the effects of fuel input rate (FR) at 8, 11, 14, 17,
and 20 kW, secondary air supply rate (Qair) at 1, 2, 3, 4, and 5 L/min, interlayer gap
between porous materials (x) at 1.5, 3.0, and 4.5 cm, and lower porous layer height (h)
at 6.25, 12.25, and 18.75 cm on the burner’s thermal efficiency and pollutant
emissions. The experimental results indicate that the maximum thermal efficiency
achieved is 54.05%, occurring at a fuel input rate (FR) of 8 kW, secondary air supply
rate (Qair) of 5 L/min, interlayer gap (x) of 1.5 cm, and lower porous layer height (h) of
18.75 cm. Additionally, the findings reveal that selecting appropriate values for the
interlayer gap and secondary air supply can enhance flame stability and significantly
reduce carbon monoxide (CO) and nitrogen oxides (NOx) emissions.

This study demonstrates that developing a dual-layer porous burner can
improve energy efficiency, reduce fuel costs, and mitigate environmental impacts
effectively. The findings suggest that this technology can be applied in industrial

processes to enhance energy utilization and reduce emissions sustainably in the future.
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