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Numerical Study of Flame Structure and Emission Characteristics
in Metal Fiber Bumers

Junyoung Jeong and Yongmo Kim

ABSTRACT

This study has numerically investigated the flame structure and emission characteristics in the metal fiber
burner. The one-dimensional premixed flame approach has been adopted to simulate the combustion processes
of the metal fiber burner. Numerical results indicate that the present approach is capable of predicting the
essential combustion characteristics of the metal fiber burner. Based on numerical results, the detailed dis-
cussion has been made for the effects of equivalence ratio and thermal load on the precise flame structure

and the pollutant emission in the metal fiber burner.
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(b) Flame structure
Fig. 1. Fiber arrangement and flame field in the metal
fiber burner.
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Fig. 2. Schematic configuration of metal fiber burner.

Fig. 3. Flow chart of the modified PREMIX code.
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Table 1. Solid phase properties

Porosity ¢ 0.91
Heat transfer coefficient at faces 4y,

he [W/m® - K] 300
Conductivity ks [W/m -« K] 0.13
Emissivity &, & 0.65
Boltzmann constant o [kW/m2 . KA] 5672 x 10
Refractive index n 1.0
Extinction coefficient £ [1/m] 3100
Ambient temperature Tz, Turr [K] 400.0
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Fig. 4. Profiles of temperature distribution.
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