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Combustion Characteristics of a Turbulent Diffusion Flat Flame
According to Oxygen Enriched Concentration of Combustion Air

Ji-Hyun Kwark, Chung-Hwan Jeon and Young-June Chang

Key Words: Oxygen Enriched Concentration(At4~%-3}5 %), Flat Flame(*3 H39Q),

Turbulent Diffusion(‘dHF &4h)

Abstract

Combustion using oxygen enriched air is an energy saving technology that can increase thermal
efficiency by improving the burning rate and by increasing the flame temperature. Flame figures, OH
radical intensities, temperature distributions and emissions concentration were examined according to
oxygen enriched concentration(OEC) in a turbulent diffusion flat flame. As long as the oxygen
enriched concentration was increased, the length and volume of the flat flame was decreased while OH
radical intensity was raised and the flame temperature was increased. However, RMS of the fluctuating
temperature was decreased, and more homogeneous temperature field was formed. Thermal NO also
was increased with increase of oxygen enriched concentration, but CO was decreased due to the

increase of chemical reaction rate.
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Table 1 Experimental condition

Item Combustion
Flow rate|  Fuel S
(Vmin) | Oxidizer 119
OEC(%) 21, 25, 30, 35
Radicals(AU) OH
Emissions(ppm) NO, CO
Swirl number 1.24

Table 2 Flow rates of air and oxygen

Oxygen enriched . .
concentration(%) A(/min) | Oza94(}/min)
21 119 0
25 95 5
30 74 9.5
35 59 12.5
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(a) 21 % (b) 25 %

(c) 30 %
Fig. 3 Flame photos for various OECs
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Fig. 4 OH radical luminous intensity of a quarter
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