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Development of High Precision Burden Distribution Control Technology with Wide Flexibility at Blast Furnace

Taihei NoucHI, Kanji TAKEDA and Hiroshi ITAYA

Synopsis : A new concept of burden distribution control and charging system have been developed for a stable operation under the high productivity,
high pulverized coal rate and high small sized ratio operation condition.

A safety factor analysis based on the soil mechanics was carried out. Reduction of charging weight at a unit area and inclination angle are
effective to avoid the layer collapse. The fluidization index indicates that the optimization of particle diameter at the wall is necessary for the

stability of burden at the lumpy zone and the dropping zone.

According to these results, multi batch charging, flat burden surface profile and vertical falling trajectory were proposed for a new charg-
ing system. Stabilizer, multi-paralleled bunker and high speed rotation chute were applied to No.6 blast furnace at Chiba Works to realize the

new charging system.

To improve the controllability of the burden distribution, new methods to calculate surface profile and falling trajectory were incorporated

to No.6 blast furnace burden distribution simulator.

Key words: blast furnace; bell-less chute; bell-less charging system; surface profile; burden distribution control; safety factor; fluidization index; falling
trajectory; scaled model; burden distribution simulator; soil mechanics; simulator.
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Fig. 1. Instability of blast furnace operation and indexes to
evaluate burden distribution.
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Fig. 2. Schematic diagram on calculation method of safety
factor of ore layer.
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Table 1. Base conditions for ore layer slide simulation.

fomeemer | 5™
Charging rate 1.0t/s
Rotation speed 8rpm
Falling width 0.5m
Falling speed 5.0m/s
Pressure drop 300kg/m’
Cell width Smm
Surface angle 30°
emaeien |y

Main region
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(Deadman control) | (scaffold formation control)

Fig. 3. Purposes of burden distribution control in three re-
gions.
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Table 2. Calculation condition.

Bosh gas volume |12100 Nm’/min
Temp. 1000C

o (ore) 1800kg/m’

o (coke) 500kg/m’
Dp(ore) 7mm

Dp(coke) 35mm

€ (ore) 0.37

€ (coke) 0.48
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Fig. 5. Effect of surface angle on SF.
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Fig. 6. Effect of permeability on SF.
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Fig. 9. Effect of falling width on SF.
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Fig. 10. Effect of wall Dp on HFR and FI.
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Fig. 11. Fluidization index (FI) profile in the dropping
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Fig. 12. Effect of lumpy zone pressure drop on dropping
zone FI.
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Fig. 13. Ideal burden distribution control.
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- Off-center type

- Segregation control system

Rotating chute
+ High speed rotation(10rpm)
- Free tilting direction
- Stabilizer

Burden flow
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Fig. 14. Designe concept of top charging system for ideal
burden distribution.

Fig. 15. Schematic diagram of material accumulation.
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Fig. 19. Result of spiral fitting.
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