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Development of a Simulation Model for Burden Distribution in
Bell-less Charging Based on Full Scale Model Experiments

Yoshimasa KAJIWARA, Takao JIMBO, Tadatsugu JOKO,

Yo-ichi AMINAGA and Takanobu INADA

Synopsis :

The burden distribution in bell-less charging was investigated by the use of a full scale experimental
apparatus and simulation models were developed on the basis of experimental results.

The discharge behavior of burden from the bunker was found to be primarily funnel flow and was quan-
titatively evaluated by the simulation model considering the velocity distribution of particles in the flow
region above discharge hole. Sinter showed a stronger tendency to be funnel flow than coke.

The burden trajectory in and outside the chute was successively estimated by solving the equation of
motion on a single particle.

The mixed layer formation was observed in bell-less charging as well as bell-armor charging. The
extent of the mixed layer in bell-less charging was found to be expressed by the same experimental formu]a
for bell-armor charging through the proper evaluation of ‘““formation energy of mixed layer”.

The validity of the simulation model was confirmed by the comparison with experimental results in
various charging schedules. The simulation model was successfully applied to the flat profile charging.
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Table 1. Standard charging schedule.

Chute position 1 2 3 4 5 6 7 8 9 10 11

Chute angle (°) 53 51 49 47 45 42 39 36 33 30 27

Burden Chute paosition

Coke 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Sinter 1 1 2 2 3 3 4 4 5 5 6 6 7 7
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Fig. 2. Variation in mixed ratio of tracers
discharged from the bunker.
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Fig. 3. Variation in particle size discharged
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Fig. 4. Radial distribution of particle
size in the bunker.
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Fig. 5. Outline of simulation model for the
discharge of burden from the bunker.
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Fig. 6. Comparison between calculated and
observed mixed ratio of tracer discharged
from bunker.
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Fig. 7. Comparison of observed and calculated
particle size variation.
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Table 2. Characteristics of discharge behavior
of burden from bunker.

0, s Velocity distribution in flow region
i . . v _ _iv
Sinter 90 60 Ve = exp( 0.3
. . Vo exp(—E
Coke 80 50 V. exp( o5 )

¢ ENMEE (cm/s?)

el

Table 3. Calculating conditions in the single
particle model.

Items Sinter Coke
Charged mass (t/ch) 148 37
Apparent density (t/m?3) 3.50 1.00
Charging time (s) 105 105
Angular velocity (rad/s) 0. 838 0. 838
Charging velocity (cm/s)* 120 100
Friction coefficient (—)* 0. 550 0. 625

* Model parameters
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Fig. 8. Change of velocities, accelerations, and

climbing angle along chute length calculated
by the single particle model.
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Fig. 9. Comparison of measured and
calculated trajectories.
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Fig. 10. Mixed layer formation in bell-less and
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Fig. 12. Formation process of mixed layer
during charging.
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Fig. 14. Outline of the simulation model for bur-
den distribution in bell-less charging.
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Fig. 15. Comparison of O/C distribution measured
by magnetometer with calculated one.
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Fig. 17. Simulation test on the flat profile
charging.
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