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Development of High Efficiency Reduction Burner for
Annealing Furnace for Cold Rolled Strip
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The direct fire heating method for continuous annealing furnaces treating cold rolled strip makes use of jets which
impinge flames directly onto a steel strip at high velocity in order to raise its temperature. The heating characteristics of
this convective heating technology are far superior to those of the conventional radiation heating method. MHI has
developed its own impinging type burner with a pre-mix combustion formula designed especially for the direct fire heating
method. In recent years, calls for energy conservation and reduction of carbon dioxide emissions have prompted further
improvements in furnace efficiency. In response, MHI has developed the impinging burner that is capable of using pre-
heated air, and has been convinced that its thermal efficiency can be increased by 20%.
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Basic structure of MID burner and temperature measuring point
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Diagram of test furnace flow
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Relationship between preheated air temperature and tempera-
ture of metal nozzle tips

1000

LEIR

1 250C
1 350C
1 426C

m>0OOo

N—FuRERMBEEN (mmAg)
=)
o
T

TOR (%)

6 TDR e/N—FRLEETEHSEHDOBER
— IR A A H N OBR & T,
Relationship between TDR and pre-mix gas supply
pressure
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Relationship between TDR and metal nozzle tip temperature
with and without recess structure
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Relationship between exhaust gas temperature and concen-
tration of NOx
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Oxidation and reduction characteristics
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