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Optimization of Longevity Technology for Bosh Copper Cooling
Stave with Shaped Tubes Based on Response Surface Method
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Abstract: Based on the principle of heat transfer, a parametric model of thermal structure of blast
furnace ( BF) bosh with shaped tube copper cooling stave ( ellipse, rectangle, double circle, three
circle and hexagon ) for heat transfer is presented. From the heat transfer analysis of copper cooling
stave, the optimal choice of cooling water tubes is achieved. Stimulating the normal working
condition of BF, the coupled thermal and structural analysis of the model at the initial stage of
furnace opening, with the hot and cast-in-brick surface of cooling stave not covered by slag, is
conducted to obtain the mutual influencing rules between parameters and its mechanical properties.
The response surface method combined with genetic algorithm ( NSGA- I ) is applied to optimize
the structural parameters and longevity technology of bosh. The optimized bosh structure has been
significantly improved in heat transfer characteristics and mechanical properties. The model and
the parametric calculation program can be applied to assess and optimize the design of longevity
technology of bosh.
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Table 1 Dimension parameters of cooling stave
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Table 3 Expression of convective heat transfer
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Fig. 3 t,. and i of rectangular pipes with different b/a
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Fig. 4 Temperature field of each thermal structure
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Table 5 Calculations of response surface method
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Table 6 Calculation results before and after
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Fig. 8 Optimized stress field of copper cooling stave
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