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Fig.1 Burden distribution model used in this work
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Table 1 Size distribution of coke and sinter particles

used in the simulation

FEIRIURL VR
WORCRLE /mm R EY/ % PORRIE/mm TR %
25 ~30 9 10 ~15 7
16 ~25 33.5 6.5~10 15
9-~16 42 4.5~6.5 33
6~9 12.5 2.5~4.5 20
6 3 2.5 25

®2 BHUETHAE S EL

Table 2 Material properties used in the simulation

285 L/ B L/ s~ R T RE
fEak 10 1 800 0.1 21 0.7 0.3
et 10 3000 0.1 21 0.7 0.3
x3 EREGIER
Table 3 Simulation cases for coke and sinter particles
XU a=s by A ) TR (Rev) / (remin ~1) URLIE 2 2Ty
No. 1 (3ifE) 420 8 B2XEN A TR 5 TR B Aol A TR A
No. 2 34° 8 Bikik AR 2 0 B o) B R
No. 3 47° 8 BN 2 BT 2 i s e A TR A
No.4 420 6 BN PG £ i e A T A
No.5 420 12 BN 2 BRI 5 T P el AR VA AL
No. 6 420 8 BRIk OGN
No.7 420 8 Bkik BB G TR
No. 8 420 8 1.5 RERAR LU iEk A 24 (B 25 T s e A VR A
No.9 420 8 3 fE R AR LRk 14 2 B 5 T P Aol A VA
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Fig.2 Various chute designs
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Fig.3 Particle shapes used in this work
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Fig.4 Validation of the DEM model
(The experimental data are from Ref [24])
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Fig.5 Flow patterns of coke and sinter particles at different chute angles
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Fig.6 Velocity distribution of coke and sinter particles at the chute tip at different chute angles
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Fig.7 Particle flow patterns on the chute at different chute rotating speeds

P9 531 SRy A TRDRE AR ) 6 2 RORE RIS 45 0 IR,
TETRAE H 1 AR oK P 3 7 1) )3 AR A i 2
FR o3 o P PETRT R, 8 ¢ G845 A DR 114 38 12 #6K Bi
A WORE RS GRG0 T ORI 3 1
bR /INBURLZE i ORI A 23 B, B4 5 5 TR
T A A S s OO TR )2, 32 2R B R M
g PRI PRI o TR P, AN s 2

AT
3.1.2 ORI AN R AL

P10 AL LT J3 531 o £5 ¢ UKL AR 45 6 0K A2
TR £ oy 34° 42° 47 B Ul i P, G SR 174
AR B /N IET Rl LA Y 78
FEASTAR N 34°mF , AR R AL R AR EE 0, JEBUL IR
HRE AR ; B Sy 420 I BURLBILIE 7 BN A2 E 5



2024 4 10 HH5 5 3 TARES : WRDEARAIEHRAE LA X mhr AR 3l 1274 1 2 - 147 -

o peth

0.070 . g

8 12
T AL /(r - min~Y)

AN [ TR 2 S U A 98 L 11 i )
PR SE

Fig.8 The width of particle flow streams at the
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chute tip at different rotating speeds
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Fig.9 Velocity of different sized particles at the chute tip for coke and sinter
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Fig.10 Flow streams of coke particles at different chute angles
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Fig.11 Flow streams of sinter particles at different chute angles
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Fig.12 Trajectories of coke particles with different sizes
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Fig.13 Trajectories of sinter particles with different sizes
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Effect of particle shape and rotating chute geometry on the particle
dynamic behaviour in blast furnace burden distribution process
WANG Junging'”?, LIU Sida'?, XU Jin'*, ZHOU Zongyan'~
(1. Jiangxi Provincial Key Laboratory for Simulation and Modelling of Particulate Systems, Nanchang 330013, China;

2. International Innovation Research Institute, Jiangxi University of Science and Technology, Nanchang 330013, China)
Abstract: The rotating chute is an important component of the blast furnace burden distribution system. It can
affect the speed and distribution of burden materials at the chute tip by changing chute angle and rotating speed,
hence further impact the falling trajectory. In this work, we use the discrete element method to study the behavior
of burden materials under different conditions including varying the chute structure, chute angle, and particle
shape. The results demonstrate that the segregation can occur during the chute distribution process, and the chute
angle of the chute has a great influence on the burden distribution. The larger the angle, the more stable the
material flow; the larger the particle size, the greater the influence of the particle shape. The square shaped chute
can effectively decease the width of the material flow, thereby achieving the effect of precise distribution. The
addition of wear-resistant lining plates can also achieve the precise distribution to a certain extent.

Key words: blast furnace burden; rotating chute; particle trajectory; particle segregation ; discrete element method
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