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ABSTRACT

This research focuses on studying and developing an LPG burner using'a porous
material with a heat recirculation system to enhance combustion efficiency, reduce
energy consumption, and lower pollutant emissions. The performance of the burner
with a heat recirculation system is compared with a conventional burner. This study
utilizes Alumina ball (Al203) as the porous material and liquefied petroleum gas (LPG)
as the fuel.

The experiment examined key variables, including fuel supply rate (FR) at 8,
11, 14, 17, and 20 kW, airflow rate (Qy,) at 1, 2, 3, 4, and 5 L/min, porous layer spacing
(x) at 1.5, 3.0, and 4.5 cm, and lower porous layer height (h) at 18.75, 12.50, and 6.25
cm. These variables were analyzed to assess their effects on temperature, flame
characteristics, and emissions.

The results showed that the maximum thermal efficiency achieved was 54.199%,
occurring at FR = 8 kW, Q,, = 5 L/min, x = 1.5 cm, h = 18.75 cm. This configuration
provided the best combustion performance and significantly reduced emissions,

particularly carbon monoxide (CO) and nitrogen oxides (NOx)
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