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Abstract
| 7
The liquid fuel combustion by porous media without spray atomization was smdid?Liq%i(? ﬁ?el
(kerosene) was supplied dropwise through the porous burner, PB. Complete evaporation within PB
was achieved by heat re-circulation from the flame to PB caused by thermal emission and thermal
absorption of PB before mixing with swirling air in mixing chamber outside PB followed by
ignition and combustion. This combustion could be classified as a pre-vaporized non-premixed
combustion because evaporation and combustion are independently separated from each other.
Homogeneous combustion could be obtained instead of a heterogeneous one, which is normally
obtained from the conventional free flame combustion with very fine droplets atomization. The
main objective of this research is to develop a liquid fuel burner using porous medium technology.
The combustion efficiency is studied in terms of flame temperature and emission of pollutant (CO
and NO,). The effect of air staging, air preheating, installation of porous emitter (PE) at downstream
of mixing chamber and the position of PB (Ixml or absolute value of x,; which is defined by the
inter-distance between the moving PB to the fixed PE) has been investigated. Complete combustion
within PE (Matrix Stabilized Flame, MSF), not at or near surface of the PE (Surface or near Surface
Stabilized Flame, SSF), is desirable in combustion by porous medium. This important point is taken
into considerration during the design of the experimental apparatus. Without PE, SSF flame was
obtained and the combustion performance was affected by the air staging. With equal air supply in
each staging could give the best combustion performance, minimum in CO and NO,; (55 ppm and
179 ppm) and a wide stable combustion region with minimum of equivalence ratios of 0.19. Air
preheating gave an increase in flame temperature with the decrease in CO but increase in NO, and
enlargement of stable combustion region. Moreover, the combustion performance was improved by
PE installation at downstream of mixing chamber, resulting in partially matrix stabilized flame in
PE. Ixml played an important role on the emission of CO and NO,_ but not affect the flame
temperature. The decreasing of leBI led to the continuous decreasing of both CO and NO_ until
'xral = 0 mm (mixing chamber is removed because of the contact of PB and PE), resulting in fully
matrix stabilized combustion (MSF) within the PE. Minimum NO, level of 91 ppm was obtajﬂed
and is lower than SSF (179 ppm), while CO is almost constant (55 ppm) at the same experimental
condition. Decreasing |xl,Bl decreased the preheating efficiency to PB but increased the radiation
efficiency to the environment. The performance of MSF in yielding the emission of NO, m two
digits could be comparable with the performance of a novel technique, Vaporized Premixed Lean
Two-Stage Combustion (VPL two-stage) that gave relatively low NO, level. However, the MSF is
simple and easily to be operated because no pre-vaporization system is needed as in the VPL two-

stage.





