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Abstract

TE 164859
Progress in liquid fuel combustion by porous media without spray atomization is reported in this
research. Liquid kerosene is evaporated by porous medium burner (PB) which can absorb thermal
radiation from combustion zone. Fuel vapor is superheated before mixing with swirling air at exit of
PB followed by ignition and combustion. This can be classified pre-vaporized combustion. Because
evaporation and combustion are fully separated. Again conventional spray combustion must rely on
atomizer. Further more the porous emitter (PE) is installed at downstream of swirl chamber to
enhance heat re-circulation and submerged flame in porous medium. Effect of location of PB and
PE (x;5 and x,;) relative to position of swirling air are main objectives of this research. Optimum
Xpg and X,y giving submerged flame are 15 mm and 5 mm, respectively. The results have shown
that system with PE give combustion temperature above without PE and adiabatic flame
temperature at the same conditions, high combustion intensity and low emission of pollutant both
CO and NOy of about 105 ppm and 111 ppm (at O percent excess air), respectively. The stable
combustion of system with PE can be extended to a lean mixture of 0.25 equivalence ratio. The
results of calculation show that x,. does not strongly affect net-radiative heat flux to PB when
compare with equivalence ratio and heat input rate. Increasing equivalence ratio or heat input rate
will increase net-radiative heat flux. The free space between PB and PE is essential for good mixing

and complete evaporation in PB and main combustion within PE.





