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The combustion performance of a porous media as combustion chamber

of the waste vegetable oil burner
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Abstract

This research reports the combustion performance of the waste vegetable oil burner. The
research aims to reduce the LPG consumption and reuse the waste vegetable oil in cooking process.
The 20 ppi of porous media was introduced as the wall of combustion chamber of this burner. The
porous help to always create the hot environment with the radiation heat transfer to the center of
combustion chamber causing to ignite continuously the mixture of waste vegetable oil and air. The
DIN EN 203-1 standard was applied to performance burner test. The effect of thermal input and
nozzle distance on combustion performance such as thermal efficiency, combustion efficiency,
temperature distribution and emission was studied. The result shows that the waste vegetable oil can
be burnt continuously within the pore of porous media. The maximum thermal efficiency is 22% at 14
kW of thermal input and 1 cm of nozzle elevation from inlet of burner. The maximum combustion

efficiency is 99.99% at 14 kW of thermal input and 1 cm of nozzle elevation from inlet of burner. The
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lowest of CO emission was about 12 ppm at 6% of O,. NO, emission was not excess 50 ppm at 6% of

O,. The O, was high in ranged 8-14%.

Keywords: Combustion, Waste vegetable oil, Porous media burner, Porous media
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Properties | Palm oil | Used oil unit
LHV 36893.01 | 36355.02 kJ/kg
Viscousity | 0.0489 | 00543 | Ns/m’
Sulphur 0.01 0.01 9%(mass)
Carbon 76.4 75.6 9%(mass)
Hydrogen 11.4 11.3 9%(mass)
Nitrogen 0.19 0.19 9%(mass)
Oxygen 12.0 12.9 9%(mass)
Ash 0.006 0.005 9%(mass)
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