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A Modeling Method of Blast Furnace Burden Surface Accumulation Shape
Based on the Motion Trajectory and Radial Distance

JIANG Zhao-Hui"? ZHOU Ke' GUI Wei-Hua> CAO Ting® PAN Dong' ZHU Ji-Cheng'

Abstract The blast furnace burden surface is the key index to reflect the distribution of gas flow and the utiliza-
tion rate of gas. Studying the mathematical modeling method of burden flow accumulation shape on the blast fur-
nace burden surface is of great significance to realize the precise charging control and the implementation of “dual
carbon” strategy in the steel industry. Aiming at the difficulty of predicting the burden flow accumulation shape in
the blast furnace multi-ring charging, a modeling method for the accumulation shape of the burden flow on the
blast furnace burden surface based on the burden flow motion trajectory and radial movement distance is proposed.
Firstly, a modeling method of burden flow motion trajectory relate to the burden flow state and chute state is pro-
posed to obtain the motion trajectory of burden flow from throttle valve to the burden surface, and further determ-
ine the internal and external trajectory of burden flow in the blast throat. Secondly, a mathematical modeling meth-
od of burden flow accumulation on the blast furnace burden surface based on the radial moving distance is pro-
posed to obtain the accumulation shape of burden flow on the burden surface according to the motion trajectory,
initial shape of burden surface, and the principle of volume conservation. Finally, a discrete element method (DEM)
simulation model is established based on the 2# blast furnace of a steel plant, and the simulation results verify the
accuracy and effectiveness of the proposed method.

Key words Blast furnace burden surface, mathematical model, motion trajectory, radial distance, accumulation
shape, discrete element method (DEM)
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Fig.1  Schematic diagram of the moving process of
burden flow on the blast furnace top
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Table 1  The particle properties used in DEM simulation
ZH 4
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Fig.9 Installation positions of sensors and
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Table 3  The charging operation parameters in the burden furnace simulation
Ak 1 2 3 4 5 AR R
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