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Abstract

The combustion of diesel oil in the porous burner was examined to investigate evaporation mechanism and combustion
behavior of the liquid fuel. In experiment, two different structures, i.e., homogeneous and semi- homogeneous models, of
packed-bed sphere porous media were used. The first one, homogeneous structure, was employed by Cordierite ceramic having
porosity (¢) of 0.395. On the other hand, the pebble (¢ = 0.391) was chosen as semi-homogeneous structure. The fuel was
supplied drop-wise from the top through the porous burner and evaporated in the porous media followed by the combustion on
the bottom side. To clarify the evaporation and combustion phenomenon of diesel oil, an axial profile of temperature along the
burner length was measured and reported in the form of temperature profile. The pollutant-emission characteristics were also
monitored at the burner exit. From the study, it was found that the temperature profile of the both cases decreased with the flow

rate of swirling air (Q,) increasing. But, the temperature profile explicitly increased with the rate of fuel input (Qp).
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Remarkably, the temperature profile of the pebble case was higher than those of the Cordierite ceramic case. In addition, the

temperature at the bottom surface of porous matrix was higher than boiling temperature of diesel oil in all experimental conditions

of the present study. The levels of CO and NO, in the present packed-bed sphere porous burner were acceptable range.

Keywords: Diesel oil, Porous burner, Packed-bed sphere porous materials, Temperature profile
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