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Design and Development of a High-Efficiency Metal Fiber Porous Burner
By Miss. Prangthip Seeharach
Mr. Panupong Saengsakul

Miss. Ratmanee Jandee

ABSTRACT

This research aims to study and improve the thermal efficiency of cookingigas
stoves using Liquefied Petroleum Gas (LPG) as fuel. The study implements Porous
Media Combustion (PMC) technology in combination with a specially designed
baffle-type nozzle. This integration is intended to enhance the fuel-air mixing
process and facilitate the preheating of the air-fuel mixture by recovering heat
from the combustion zone. The experimental parameters focused on two main
factors: the size of the porous media (alumina ceramic balls) at 15, 20, and 25
mm, and the fuel nozzle orifice diameters of 0.7, 1.0, and 1.2 mm, tested under
a heat input range of 20-50 kw.

The experimental results indicated that the baffle-type nozzle effectively
created gas turbulence and increased the heat transfer duration compared to
conventional nozzles. The optimal porous media size was found to be 25 mm,
as it provided an ideal balance between radiation heat transfer and gas
permeability. Regarding the nozzle configuration, the 1.0 mm orifice yielded the
highest performance. This size achieved an optimal equilibrium where the gas
velocity allowed for maximum preheating efficiency without excessive pressure
drop. Consequently, this configuration resulted in the highest thermal efficiency
and maintained low, stable carbon monoxide (CO) emission levels, particularly
at heat inputs exceeding 40 kW.

In conclusion, the combination of 25 mm porous media and a 1.0 mm baffle-
type nozzle represents the most effective configuration for enhancing

combustion efficiency and reducing environmental heat loss. These findings



provide a viable framework for developing commercial energy-saving gas stoves

for both domestic and industrial applications.
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