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Abstract

An experimental study for the two types of bummers used in the non - oxidizing direct fired furnaces
of the heat treatment process for the cold rolled plate has been carried out to investigate the
combustion characteristics and the oxidization of the surface of steel plate. A steep temperature
gradient and entrainment of residual oxygen were found near the heating surface in the flame of the
nozzle mixing bumer which has strong swirl velocity component. It was concluded that the
elimination of the residual oxygen and the increase of the temperature of combustion gas on the
heating surface are needed to enhance the performance of the burners for application to the
non-oxidizing direct fired furnaces.
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Table 2 Experimental conditions for measuring
temperature distributions and gas
concentration(Hcog=4294kcal/Nm”,

A,=4.36).
Burner Fuel Air Flow | Equivalence Heat
amount ) ) input
type (NmYhe) (Nm®/hr) ratio (keal/h)
16 66 0.99 64410
1229 09
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B 1106 0.985 10780 -
Nozzle 105 1.04
mixing 100 L1
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Pre- K2 098
mixing 83 335 111 364%
27.2 1.27

*Fuel gas; CO; 1.341%, Oy 0.819%, CO 5.76%, H: 58.27%,
CHq4 25.661%, CmHn 3.02%, N: 5.13%
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Fig. 12 Variation of gas concentration along
the center line of the nozzle mixing
burner(Q=169613kcal/hr),
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Fig. 13 Variation of gas concentration along
the center line of the pre-mixing
burner(Q=36499 kcal/hr).
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Fig. 15 Averaged CO+H: concentration on the
surface of strip.

Photo. 1 Cross-sectional view of the specimen
after oxidization test.
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Photo. 2 Mapping of the oxygen distribution
on the cross-section of the specimen,
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