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Investigation of Combustion Characteristics in a Hybrid Porous Burner (HPB)

By Mr. Prathom Thongkham
Ms. Nattapat Yusanong
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ABSTRACT

This paper presents a study of combustion characteristics in hybrid porous material
burners, which is improved the thermal efficiency of the KB-8 Cooking stove (Katsura-Burner-
8). The thermal efficiency and emission were investigated. The porous material is applied to
the cylindrical shape of the porous burner by using metal fibers and alumina beads. The
burner is designed to be a two-layer porous material. The upper layer uses a metal fiber
porous material and the lower layer uses alumina material. The achieved results in this study
are compared with a conventional burner. This information will be useful for designing a high
performance burner set in the future. The porosity of alumina with 0.41, 0.45, 0.47, 0.48 and
0.52 are used. Meanwhile, the porosity of metal fibers are 0.99, 0.95 and 0.95. The experiments
for finding thermal efficiency of burner is based on the German standard DIN-EN 203-2. The
results of the study showed that adjusting the firing rate affects the thermal efficiency of the
burner. The thermal efficiency decreases with the increase of firing rate due to heat loss. It
was found that the case 9 (€., = 0.95 and E4oun = 0.47) give the highest thermal efficiency of
48.56%. However, this porous burner still releases high CO pollution compared to the
conventional burner due to the behavior of the porous burner with high drop pressure, the
combustion air is not enough which lead to in complete combustion. Therefore this porous

burner is need to develop in the further.
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