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INTRODUCTION

4+ BOF Practice
4+ Oxygen Is blown into the hot metal;
4+ Oxygen reacts with carbon of the hot metal;

4+ Oxygen flow needs high speeds to penetrate into
high density metallic bath;

4+ The products are CO g and CO,);

4+ Computational Fluid Dynamics (CFD)
4+ Velocities and pressure profiles within the domain,;



OBJECTIVES

4+ Use CFD to study the oxygen jet behavior in the
nozzle and compare it with the analytic solution;

+ Use CFD to compare different geometries for the
supersonic nozzles;

+ Analyze the effect of the turbulence on the flow
Inside the nozzle and on the interaction with
atmosphere;

4+ Propose new geometries for the nozzles;



LITERATURE REVIEW

+ Concepts involved in modeling supersonic jets:

+Mass Conservation;

+Energy Conservation;

+ State Equations;

+ Turbulent flow;

+Ildeal Gas and Compressible Flow;

4+ One-dimensional flow.



LITERATURE REVIEW
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MATERIAL AND METHODS
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CONCLUSION

1. The straight section at the throat causes a reduction
In efficiency in the transition of the properties of the
gas,

2. divergent section has influence in the shape and
distances reached with high velocities;

3. The drop in efficiency causes premature loss of jet

velocity and consequent loss of penetration in the
bath;



CONCLUSION

4. Penetration loss implies loss of efficiency of
oxygen in the bath decarburization;

5. The steel industries already have at their disposal
the ability to obtain geometries of nozzles more

efficient in their operations by reducing the blow time.



Thank You

Breno Totti Mala
Research Engineer
Lumar Metals



