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Development of Oxygen Combustion Burner

for Industrial Gasification and Smelting Fumace
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ABSTRACT

Multi-hole type oxygen combustion burner was developed for industrial gasification and
smelting furnace. We investigated characteristics of flame, radiation transfer, and soot
emission in the convectional oxygen burner with respect to the feeding condition of fuel
and oxygen. Regarding the results of the conventional burner, we designed new burners
which have larger fuel consumption rate and radiation heat transfer. We changed the size
and hole number and shape of the exit plane of the burner. In addition, the performance
of the burner was tested with respect to the feeding condition of the fuel and air
Normal Diffusion flame(NDF) and Inverse Diffusion Flame(IDF). We investigated the
flame configuration, radiation heat transfer, and soot formation by using a CCD camera,
heat flux meter, and Laser Induced Incadescence(LIl), respectively. The stable operating
condition was obtained by the flame configuration and the flame of the burner which has
dented exit plane was more stable in whole operating conditions. The characteristics of
radiative heat transfer were sensitive to the feeding condition of reactants and the flame
of 75% primary oxygen and 25% secondary oxygen of the IDF case shows maximum
radiation heat transfer. The soot volume fraction of the flame was measured in the axial
direction of the flame and the amount of soot volume fraction is proportion to the
radiation heat transfer. As a result, we can get the optimal operating condition of the
newly designed burner which enhances the characteristics of flame stabilization and
radiation heat transfer.

Key Words @ LI(Laser Induced Incandescence, #olA #% w&#H), Radiation Heat
Transfer(BE g A @), IDF(Inverse Diffusion Flame, 9&4t84), NDF(Normal Diffusion
Flame, &4}3t4)
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Table 1 Feeding conditton and naming the
burner according to their feeding conditions

Case 1| Case 2 | Case 3 | Case 4 | Case 5

Qp | 100% 75% 50% 25% 0%

Qs | 0% 25% 50% 5% 100%

NDF | NDF-0| NDF-25| NDF-50| NDF-75NDF-100

IDF | IDF-0 | IDF-25 | IDF-50 | IDF-75 | IDF-100
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Table 2 Linear regression between soot

volume fraction measured by Extinction
method and intensity measured by LII method
Soot volume .
fractionlppm] Intensity[AU]
3 1625
75 3800
Intensity = 175+483.3%*Vea (Eq. 3)
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