48 6 Vol. 48 No. 6
2023 12 Sintering and Pelletizing Dec. 2023

3200 m’

( 110819)
3200 m®
. . 28*
12* 11.91 kJ/s 2.31
. 28 12" 130 mm 0. 87,
. 28*
127 mm.12* 130 mm.26* 30" 132 mm
2.27 kI /s 0.45.
: TF544. 4; TF573.7 A 11000 — 8764( 2023) 06 —0116 — 08

doi: 10. 13403 /j. sjqt. 2023. 06. 092

Simulation research on air supply uniformity of 3 200 m’ blast furnace
and its improvement scheme

NONG Weimin  WANG Nan DENG Xiaoling ZHANG Xiaohui
( School of Metallurgy Northeastern University Shenyang 110819 Liaoning China)

Abstract: In order to improve the air supply uniformity of the blast furnace air supply system a 3 200 m® blast furnace air
supply system of a factory is taken as the research object the influence of the total air supply volume and tuyere diameter
on the air supply uniformity of the system is analyzed by a numerical simulation method and a specific improvement plan is
given. The results show that the blast momentum of tuyere No.28 and No. 12 is significantly smaller than that of other
tuyeres under the condition of initial tuyere size the maximum difference of blast momentum is 11. 91 kJ/s and the overall
uniformity index is 2. 31 indicating that the air supply uniformity of the system is not good. After adjusting the diameter of
tuyere No. 28 and No. 12 to 130 mm the overall uniformity index is reduced to 0. 87. On this basis increasing the diameter
of all tuyeres and decreasing the total air volume can slightly improve the uniformity of air supply of the system but the
average blast momentum is decreased greatly. After adjusting the diameter of tuyere No. 28 to 127 mm No. 12 to 130 mm
and No. 26 and No. 30 to 132 mm the air supply uniformity of the system is significantly improved; the maximum difference
of blast momentum is reduced to 2. 27 kJ/s and the overall uniformity index is reduced to 0. 45.
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Fig.1 Schematic diagram of 3 200 m® blast furnace air supply system
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Fig. 3 Variation values of various parameters at the initial diameter for each air outlet
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Fig. 4 Pressure distribution contour and velocity distribution streamline in hot bustle pipe
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Fig. 6 Average velocity and blast kinetic energy for all the tuyeres with the same diameter
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Fig. 8 Air supply characteristics of every tuyere with different blast flow rates
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Fig.9 Air supply characteristics of every tuyere with different diameters of No. 28 tuyere
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Fig. 10 The influence of adjusting the diameter of different tuyeres on air supply uniformity
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Fig. 11 Characteristics of each air outlet before and after size optimization
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