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Abstract

This study presents design and development of a novel, self-aspirating, liquid fuel, annular porous
medium burner (SLAPB) with stabilized flame inside a packed bed of a porous medium burner
using a liquid ethanol for understanding its combustion performance, thermal efficiency and
emission characteristics. The SLAPB is built in an annular shape with opening area at the center for
more secondary air (SA) entrainment. Moreover, a vaporizer for vaporizing the liquid ethanol is
embedded inside the burner wall instead of placing above the porous medium burner at outside for
direct heating. To start the SLAPB, a burner warm up is done by gaseous fuel combustion using
liquefied petroleum gas (LPG) while liquid water is supplied into the vaporizer for cooling and
drained at outside as the water turns into a hot steam. Upon steady state combustion is achieved at
the SLAPB, the water is turned off and is switched to the liquid ethanol with premixed combustion
occurred at an auxiliary conventional self-aspirating burner (CB) that temporarily connected to the
terminal of the vaporizer. Then, the LPG at the SLAPB is turned off and is switched to the ethanol
vapor from the auxiliary CB. Transient period of the SLAPB during the switching period from the
LPG to the ethanol vapor is investigated for understanding the simultaneous combustion phenomena
within the porous medium burner and the vaporization process within the vaporizer. Particular
attention is paid to observing flame movement and how to obtain flame stabilization within the
burner. Effects of the primary air (PA), firing rate (FR) and central secondary air (SA) on the flame

stabilization, temperature profiles within the burner, flame length the post flame outside the burner,



thermal efficiency and emission characteristics are investigated. The ethanol flame can be
successfully stabilized within the burner with a temperature peak occurred at the middle region of
the burner and with a relatively low emission of CO and NO, of about 102-132 ppm, 28-41 ppm,
respectively. The PA strongly affects the flame stabilization within the burner. Flame moves
upstream as the PA increases and vice versa with the flame moves to the downstream as the PA
decreases. The SLAPB can offer a relatively wide turndown ratio with the firing rate (FR) ranging
from 16 kW-23 kW without the problem of flame stabilization and emission characteristics. The
SLAPB yields a shorter post flame length with the central SA entrainment than that of without the

central SA. The thermal efficiency of about 33.6 %
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