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ABSTRACT

Currently, the efficient use of energy and waste reduction in industries is a significant
issue receiving attention. Not only does it help reduce costs, but it is also a necessity that
directly impacts the economy and the environment. This study focuses on the development
and improvement of a porous burner system for the combustion of a fuel mixture of diesel
and used motor oil. This approach is one way to recycle waste and reduce environmental
impacts. The porous material used consists of 10mm and 15mm alumina pellets, which serve
as combustion catalysts and enhance the fuel distribution for efficient burning. Airflow control
is implemented in the upper porous material layer (PB) and the lower porous material layer
(PE) to improve combustion efficiency and reduce pollutant emissions.

The study results show that the flame temperature increases with the fuel feed rate
(FR), peaking at positions X = -100 to -80 millimeters, where the fuel-air mixture is most
effectively combined. Furthermore, the introduction of second air (2nd Air) significantly
contributes to pollutant reduction. The standard limit for carbon monoxide (CO) is 1000 ppm,
and for nitrogen oxides (NOx), it is 200 ppm. The experiment indicates that the equivalence
ratio (d)) should be slightly below 1 to achieve an optimal balance between combustion

temperature and minimal pollutant emissions.

Keywords : Combustion, Porous burner, Fuel mixture, Waste Oil, CO pollution, NOx pollution,

Equivalence ratio (d)), Flame temperature, Combustion efficiency.



