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Effect of Porous Media Geometry on Performance of Used Vegetable Oil Burner
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Abstract

The performance of used vegetable oil porous burner developed under different media shape is
investigated. Fourth different media geometries having 1) 2-cm. cube 2) 2-cm tetrahedral pyramid 3)2-
cm. cube with cut-away hole and 4) 2-cm tetrahedral pyramid with cut-away hole.The used vegetable oil
is fed at the rate of 0.03 kg/min. Steam is also used for atomization, but maintained at the rate of 0.15
kg/min. It is found that the media geometry significantly affect the performance of the burner. With 2-mm
tetrahedral pyramid,at the oil flow rate of 0.03 kg/min., the burner yields the best performance. The
luminous flame is observed across the exit plane of the burner, giving relatively lower CO concentration at

925 ppm, NOx concentration at 30.54 ppm at standard 6% of O,. At this condition the thermal efficiency
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and the combustion efficiency are 31.28 % and 99.78 % respectively. The finding suggests the

relationship between the media shape and the performance of the burner as when the flow passes the

edge of the pyramid, it creates small eddies with relatively larger in numbers than the other two types of

solid media. Additionally, greater porosity would bring about more rooms for mixture of incoming reactant

to rapidly mix with the hot product. In general, the mixing rate between the air and fuel is promoted and

therefore contribute to a better combustion process.

Keywords: Used vegetable oil burner/ Used vegetable oil/Porous media Shape
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LHV 36893.01 | 36355.02 kJ/kg

Viscousity | 0.0489 0.0543 Ns/m’
Sulphur 0.01 0.01 %(mass)
Carbon 76.4 75.6 %(mass)
Hydrogen 11.4 11.3 %(mass)
Nitrogen 0.19 0.19 %(mass)
Oxygen 12.0 12.9 %(mass)
Ash 0.006 0.005 %(mass)
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7.duanuaiuazange

CPp.water = Specific Heat of Water = 4.178,J/g°C
Nigvopour = Latent Heat of Vaporizer = 2260,J/g
LHV,, = Lower Heating Value of Palm Oil,kJ/kg
®,, = Mass flow rate of Palm oil, kg/min
Q., =anwouildannnanlngd

LTBLNE, KW

Quue = YInmaruioungizaannisw
g
Vl,‘ﬁil'co, kW
= thwinhldmaseu,g

dmnn lasihnssne lWlummeseu,g

vapor

AT = Na@inamaoQM%QﬁL’%uﬁuLLa:qmﬁqﬁ
gav a9 ldannnIa ey, °C

up = Combustion efficiency, %

M = Thermal efficiency,%
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