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Abstract
TE161146
Experimental research on a cyclic flow reversal combustion (CFRC) of liquid kerosene within
porous media has been successively reported. Based on past experiences of an adiabatic combustion
system, a non-adiabatic system was performed to extend its practical applications. A water coil, as
thermal load, was installed into the existing CFRC combustion facility for extracting heat for
possible utilization. Evaporation mechanism and coinbustion phenomena were observed. Parametric
studies were performed to understand effect of dominant parameters i.e. thermai load, rate of heat
supply, equivalence ratio, and half period, on temperature profiles, thermal efficiencies and
emission of pollutants. Results show that interaction between phases within the porous media piays
a significance role in enhancing the heat transfer between phases and the combustion characteristics.
Enhanced evaporation followed by a super adiabatic combustion regime having c;)mbustion
temperaturc well higher than that of the conventional free flame was realized withia the porous
media. Stability of the combustion and the corresponding emission characteristics were affected by
various parameters through the variation of the flame locations, flame temperature, and mixing
process. The effect of thermal load brings about changing the porous burner length from 80 to 150
mm. Stable combustion within the porous media with maximum thermal efficiency of 44 percent
was achieved at rate of heat supply of 7 - 12 kW, equivalence ratio of 0.28 - 0.63 and half period of
10 - 60 s. This combustion technique yields a promising performance, which offers minimum level
of NO, and CO of 90 ppm and 523 ppm (at 0 percent excess air), respectively. These emission
levels are relatively lewer tlléh those of the conventional free flame with spray atomization at the

similar experimental conditions.





