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ABSTRACT

This research focuses on the study and development of a Liquefied Petroleum
Gas (LPG) burner utilizing porous media integrated with a heat recirculation system to
enhance combustion efficiency, reduce energy consumption, and minimize pollutant
emissions. The performance of the heat recirculation burner was compared with that
of a conventional burner. Alumina (Al,O;) beads were employed as the porous
material, with LPG used as the fuel.

The experimental investigation centered on key parameters, including air flow
rates (Q,;) of 0, 250, 500, 750, and 1000 L/h, and fuel flow rates (thermal input) of 6,
7,8,9, 10, 11, and 12 kW. The distance between the pot bottom and the burner (H)
was maintained at 5 ¢m to analyze its impact on flame temperature and resulting
emissions. The results indicated that the burner with the heat recirculation system
maintained superior temperature profiles and thermal efficiency compared to the
conventional burner. Furthermore, it significantly reduced pollutant emissions,
particularly Carbon Monoxide (CO) and Nitrogen Oxides (NO,).

From the experiments, the maximum thermal efficiency achieved was 45.52%.
This optimal value was observed at an air flow rate (Q,;) of 500 L/h and a fuel flow

rate (thermal input) of 6 kW.

Keywords: Porous material burner, Air supply rate, Fuel feed rate, Thermal efficiency,

emissions.



