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Abstract— An Experimental study was conducted to investigate the effective way for fuel consumption
improvement in radiant tube burner heating system used in steel manufacturing process. To find effectiveness
of increase of temperature and oxygen fraction of intake air on fuel consumption, the model radiant tube
burner heating system with recuperator was designed to be able to adjust temperature and oxygen fraction of
intake air, and was operated under various conditions with oxygen concentration in exhaust gas changed. The
results show that burner chamber temperature was increased about 10% of intake air temperature increase, so
it was difficult to expect fuel consumption improvement. But only 1 or 2% increase of oxygen fraction in
intake air made a significant improvement in fuel consumption even though it made much NOx emissions
also. Therefore, if NOx emissions is controlled under regulation with burner modification, it is expected that
increase of oxygen fraction in intake air is effective way to improve fuel consumption.
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1. Orifice type flow meter{Air) 9. Thermocouple(intake air)

2. Orifice type flow meter{Fuel) 10. Wide~band oxygen sensor
3. Pressure regulator(Oxygen) 11. RT burner chamber insulated
4. Oxvgen reservoir(Oxygen) 12. Thermocouples(chamber)
5. Combustor 13. Data logger
6. Recuperator 14. Thermocouple(exhaust) and probe
7. Exhaust of RT bumer

8. Intake air temperature adjust valve

15. Exhaust gas analyser

Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Photo of radiant tube burner view.
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Table 1. Characteristics of wide-band oxygen sensor.

Output 9~13 mV
Range 0~100% O,
Resolution 0.01% O,
T, response time <5 sec.
Linearitylinear 0~100% O,
Temperature range —20~50°C
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Fig. 13. Effects of oxygen concentration in intake
air at constant MCT.
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