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Flame characteristics of direct fired burner in fuel-air mixing
conditions

Cheolwoo Lee™ , Youngho Kim", Insu Kim", Junggoo Hong™*

ABSTRACT

Experiments have been performed for the burners used in the non-oxidizing direct fired
furnaces for the cold rolled plate to investigate the effect of fuel/air mixing patterns of
the burner nozzle on flame shape, temperature and combustion gas concentration. CFD
simulation has also been performed to investigate the mixing state of air-fuel for a
nozzle mixing burner and a partially pre-mixing burner. A partially pre-mixing burner

showed that flame temperature increased up

to 26°C on average compared than that of

the nozzle mixing. It also showed that the mixing distance is important at the partially
pre-mixing burner. Test results for a partially pre-mixing burner showed that the
residual oxygen concentration and the volume ratio of CO/CO; of the flame were

applicable to be used in field furnaces.
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(c) Angle of injection and swirl

Fig. 1 Schematic diagrams of burmners
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Fig. 2 Schematic diagrams of experimental
apparatus

Control
Panel

319 P4 &7 (PhotronAt FASTCAM
SA3EE, 1/500 Z )& o] &3t 75 e
H, g5 6(3x2)712] R-Type <=M =
TAE ATE By &F2Z5FH 100, 200 g
I 300mm "ol YPXZ oA A 77 =A3)
Ad. 3 e O, CO, CO, % SHL A4
7k B27] (TestoAl 350K)E AR89 ow H)
Aol A HolA (Optical systemAl, 532nm, 2
W) 2 2523 A7) (Antarirl, Z-15000)E ©]

el g 7k st

AP FPspAct. T U P wE &%
EA4E vty fd i el wo] &
45931 JdE F8& F=92 Star-CCMS ©] 83}
HazdHeld AFH (HBHFE 3.33GH2)E A4
el digk Al EE ol dS TS AT
Table. 1 Test conditions
Mixing | == @8 |9%9| LNG |[S¥AY
type Dia.x/} & ® | [Nm%hl| [mm]
1.25
Nozzle 1w g5 < 8 L1 -
mang 1.00 6
Partially | "b” 95 x 8 iﬁ) 80,
o ner R 160,
pre-mixing 85 x 10 100 210

(b) Partially pre-mixing ("b” E%8tH 2l 80)
Fig. 3 Visualized images for non-combustion field
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Fig. 4 Comparison of the visualized images for
the different mixing distance ("b" nozzle)
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Fig. 7 Comparison of the flame temperature
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Fig. 8 Schematic of experimental test furnace
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Type ® [%] CO/COq
ol 1.25 0.12 0.36
mf;zn ¢ L1 0.10 0.28
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