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Investigation of Combustion Modes and Radiation Efficiency of a Metal Fiber Burner
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ABSTRACT

This research aimed to study the combustion characteristics of a metal fiber
burner, which can lead to improve the thermal efficiency of burner. The effects of

firing rate (FR) and nozzle diameter (D)) on the flame temperature distribution, thermal

radiation efficiency (M,.q) and flame structure are conducted. Fecralloy is used as the
porous medium, which is an alloy of iron (Fe), chromium (Cr) and aluminum (Al) with
dimensions of 150 mm x 150 mm x 2 mm. It-also has an air permit of 240 cc/min/cm?.
The burner with a firing rate of 3, 5, 7, 11, 15, 19 and 23 kW was tested at various D; of

0.7, 1.0 and 1.2 mm. The results show that the flame temperature distribution is

significantly dependent on the FR and D; values. Meanwhile, the 1.4 level rapidly
increases at the early stage with increasing FR due to an increase in flame temperature.
After that, it decreases as FR increases, because of the rate of flame temperature rise

is'small compared to the FR increase. The D; of 0.7, 1.0 and 1.2 mm have a maximum

Mg Value in 13.56, 17.33 and 21.41%, respectively. The flame color and structure are
depending on the FR and a Dj value, i.e., the longer flame occurs in the highest FR.
The results of this study can be applied to the drying systems. The D; of 1.0 mm is
optimized to apply in burner of drying system. It can be used with drying temperatures
of 60, 70 and 80 °C and hot air speed of 1.0, 1.5 and 2.0 m/s. This will benefit the

development of drying systems with high-efficiency burners in the future.
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