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Abstract

The non-sprayed porous burner (NSPB) of liquid kerosene has been numerically
investigated. The self-sustaining evaporation without any fuel being atomization before
combustion of NSPB compared to conventional burner is one of the most prominent
advantages among one. A homogeneous combustion within a porous medium is used
instead of heterogeneous combustion in a free space of conventional sprayed burner.
This system consists of two pieces of cylindrical porous inert media which are the fuel-
preheated porous medium (FP) and the porous combustor (PC). These are positioned at
co-axially with a small space separating them to serve as a mixing chamber. At a steady
state condition, the two porous media are coupled with radiative heat transfer emitted
from the PC to the FP. The numerical modeling of late mixing porous burner (LMPB)
begins with liquefied petroleum gas (LPG) to investigate the non-preheated air and
preheated air, then the numerical model of NSPB is performed. The FP utilizes as
preheating porous in LMPB and purposes as preheating and evaporating for the liquid
fuel in NSPB. The numerical modeling is found to have potential to predict important
information for LMPB and NSPB, such as temperature of solid and fluid phases,
evaporation front, flame position, and the burner performance. The key parameters i.e.,
the firing rate (FR) and equivalence ratio which affect the burner performance and
temperature profiles, are studied. The results indicate that, the benefit of LMPB and
NSPB are safety combustion and enhanced the same radiant output efficiency as a
normal premixed porous burner which can replace a conventional burner in a near

future. Furthermore, the experimental study is conducted for the model validation. The



numerical results show adequate agreement with the experimental results in terms of

temperature profile and radiant output efficiency.
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