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Development of Simulation Tool for Prediction of Burden Distribution by Using DEM and

Its Comparing with Measurement Data of 1/3 Scale Experimental and Working Blast Furnaces
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Abstract

The objective of this paper is the development of a prediction tool for burden distribution of a blast
furnace by using Discrete Element Method (DEM). The particle charging behavior via rotating chute
in a 1/3-scale experimental apparatus was recorded by a high speed video camera, and the particle
velocity was measured from the recorded images by using Particle Imaging Velocimetry (PIV). The
particle trajectory discharged from the rotating chute was also measured in the experiment by inserting
the rod, and the flow position was detected from the particle impact on the rod. The particle behavior
was simulated by DEM, and it was validated by comparing with the measurement results. The
measurements of particle charging behavior were also conducted in Nagoya No.3 Blast Furnace (BF),
and the simulation results were compared with them. It was found that the simulated particle behavior
was correlated with both in 1/3-scale experiment and Nagoya No.3 BF very well. Therefore, it is
concluded that this simulation tool developed by this research is highly reliable when used for the
prediction of particle trajectory in the blast furnace operation.
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Picture of 1/3 scale experimental apparatus for burden
distribution
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Schematic illustration of 1/3 scale experimental apparatus
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Particle size Number of particles Mass fraction

[mm] [-] [-]

5 196079 0.142

7.5 58097 0.142

9.5 28587 0.142

10.5 17087 0.115

12.5 10127 0.115

15 5860 0.115

17.5 3690 0.115

20 2472 0.115

®2 ZBEEBIEFNIYIaL— 3> TORTFEHD
Particle conditions in DEM for Nagoya No.3 BF2"

Particle size Number of particles Mass fraction
[mm] [-] [-]
10 1017574 0.352
15 254393 0.297
25 50878 0.275
35 5191 0.077
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Chute inclination angle [deg] 51.1 493 474
Particle velocity =~ Measured (1/3 scale)  3.11 313 321
[m/s] Simulated (DEM)  3.02 3.5 326
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