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Abstract
TE157473
This research presents a numerical study of enhancement of evaporation and combustion of liquid
fuel (kerosene) by porous medium. The porous medium is unique for their ability in energy
conversion from enthalpy of hot combustion gases to thermal radiation. There are two porous
media installed and considered in the combustion system, the porous burner (PB) and the porous
emitter (PE). The PB is used as an evaporator and a preheater, whereas the PE is used as a
regenerator to recirculate heat from the exhaust gas to the PB at downstream. A well-stirred
combustion model was used and numerical results were compared with the experiment. The main
purposes of this research are to understand complex phenomena of evaporation and combustion,
which simultaneously took place within the system. There are two combustion systems considered
in this study, the system with the PE installed and the one without PE. Parametric study was
performed for the basic system (without PE) to clarify effect of heat input rate and equivalence
ratio on evaporation and combustion characteristics. Results showed that thermal radiation emitted
from flame and wall to the PB plays an important role in evaporation within the PB. Efficient
preheating of fuel vapor followed by a stable combustion outside the PB was obtained. Further
evaporation enhancement could be accomplished by the system equipped with the PE. Relatively
higher intense thermal radiation emitted from tiie PE to the PB was established because of an
effective energy recovery by the PE. Further parametric study was performed to insight additional
variables. It was found that an inter-distance between the PB and the PE is invefsely proportional to
the radiant heat flux to the PB. Optimum optical-thicknesses of PB and of PE are 46.09 and 2.78,
respectively. The numerical data of the basic system well agfee with those of experiment, while
numerical data of the other system slightly differs due to the change in the cdmbﬁstion regime from

outside to inside of the porous medium.



