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Abstract: In order to improve the material flow in the vertical cooling furnace of Shanghai
Meishan Iron and Steel Co., Ltd., the optimization measures of edge-center combined charging
are proposed, and the discrete element method (DEM) is used to analyze the improvement effect
of this measure on the material velocity distribution and flow pattern in the vertical cooling
furnace. The results show that the edge-center combined charging can change the velocity
distribution law from the low-velocity in the sidewall area and high-velocity in the middle area
and center area to high-velocity in the sidewall area and center area and low-velocity in the middle
area. At the same time, the material flow pattern is changed from the original “U” type to “—"
type. The minimum mass flow index of particles moving down is increased from 0. 645 to
0. 762, which improves the “mass flow” degree of material flow in the furnace. However, this
charging method will cause serious segregation of large particles in the middle area. It is
suggested to try to adjust the relative height of the edge and center charging pipes to balance the
improvement of material flow and the increase of segregation.

Key words: vertical cooling furnace; sinter; flow pattern; mass flow; discrete element method
(DEM)
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