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Influence of lance arrangement on
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Abstract: FLUENT was used to simulate the high temperature melt multiphase flow in oxygen-enriched bottom-blowing
bath smelting furnace with a series of k—¢ models and Reynolds stress model. Based on similar principles to verify and
compare the numerical simulation results with water model experiment. It is indicated that the realizable k—¢ model has
the best result. Realizable k—¢ model is chosen to simulate the influence of lance arrangement and diameter on the
oxygen-enriched bottom-blowing bath smelting process. Based on the result, appropriate increase of the lance inclination
is helpful for oxygen-enriched bottom-blowing bath smelting process, and when a single row of lance inclination between
is 17°=22°, the bath indicators are all in a good level. Relative to site conditions, when the double lance inclinations are
12° and 22°, the bath mixing effects are significantly enhanced. When the lance inclination is 20°, the effective mixing
zone diameter is 1.475 m, corresponding to the best lance spacing of 0.98—1.23 m. Appropriately reducing lance diameter
can effectively increase the bath gas rate.
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Fig. 1 Sketch map of bottom-blowing bath smelting furnace:
1—Gas vent; 2— Temperature measuring hole; 3—Feed
opening; 4—Probe hole; 5—Main burner; 6—Copper export;
7—Aided burner; 8—Slap tap; 9—Lance; 10—Transmission
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Table 1 Model constants of k—& models
Model Cu Cel Ce O O,
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Table 2 Property parameters of fluids in bottom-blowing bath smelting furnace

Fluid Density/ Temperature/ Viscosity/ Specific heat capacity/ Thermal conductivity/
(kg'm?) K (kgm 's7h) kg "KM (Wm K™
Copper 4 600 1 500 4.0%10° 628 3
Gas 300 1.9X107 952.44 0.024 5
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Fig. 2 Water model experiment platform
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Table 3 Ratio of size of bubble and lance diameter

Turbulence ke ke RNG RSM Measured
model value
Ratio 4.0 3.8 4.2 4.0 3.7
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Table 4 Average speed of floating bubbles
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Table 5 Results of double lance simulation

Lance Bath gas Average Turbulent kinetic
inclination  rate/%  velocity/(ms')  energy/(m*s )

7°/22° 7.66 0.92 0.004

12°/22° 8.47 0.93 0.011
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