5 g 3

$% & 4@ Tetsu-to-Hagané Vol. 87 (2001) No. 5

ERO—JL NETFIVICE T IR FRIER FOEIHES)

=

HEE* - WA

75 1ot *

Deadman Renewal Motion in a Cold Model of Blast Furnace

Hiroshi TAKAHASHI and Hideki KAWALI

Synopsis : Permeability in coke bed in the lower part of blast furnace is believed to have important functions to affect the operation. Accordingly, elu-

cidation of the renewal mechanism and packed structure of deadman coke is expected. The renewal motion may be related with such a mo-

tion that the coke bed floats due to the buoyancy force when the molten liquid is stored beyond a critical depth in the hearth. In the present

study, a semi-three dimensional model of blast furnace with semicircular cross section was used. The model can approximate more adequate-

ly practical furnace in the stress field than two-dimensional model. The moving trajectory of individual particle of deadman packed bed was

observed under the repetition of floating to sinking motion of the bed, using water and model particles in place of molten liquid, coke and

ore, respectively. The following results were obtained. The height of particle-free space formed above the hearth when the bed floated, had a

close correlation with the total depth of water within the bed. The particle renewal did not take place in the whole deadman region, but was

restricted within a particular region determined depending on the free space height. The two renewal paths were recognized. First, the parti-

cles forced up due to buoyancy towards the deadman surface, joined with the fast moving particles in the funnel flow region to move into the

raceway. Second, the particles which descended within the deadman, turned gradually to the direction to move towards the raceway.

Key words: blast furnace; hearth; deadman renewal motion; cold model; semi-three dimensional model; bed floating and sinking; buoyancy.
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Fig. 1. Experimental apparatus with semicircular cross
section.
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Table 1. Physical properties of particles.

Material Density Particle Void Water to particle

(kg/m3) size(mm) fraction(-) density ratio(-
A15P 85.6 3.2 0.42 11.7
B5P 255 1.0 0.42 -
BA 1760 2.6 0.42 -

A15P: 15-polystyrene/polyethylene foam.
B5P :5-polystyrene/polyethylene foam.
BA :Alumina sphere
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Fig. 2. Particle supplying method.
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Table 2. Experimental condition and results.

Run | No.of |B- ur u 1-x 0 av Z. |Z-Z. Hr
No. |storage |particle |(m/s) | (m/s) |(=) |kgmd |(m) | ©m) |lm)

1 1 0 0 0 85.6 10 4 4.5

2 2 0.397 | 645 0 85.6 8 6 6.5

3 2 0.397 | 645 |01 253 1.5 | 25 2.5

4 2 BA 0.306 | 49.7 |01 253 12 2 2

5 2 0215 | 35 0.06 186 115 25 1

6 6 0215 35 0.06 186 13 1 1

7 6 0.306 | 49.7 0.03 136 11 3 3

8 2 0.306 | 49.7 0.5 170 8 6 7.5

9 3 0 0 0.25 128 11 3 2.5
10 4 0.306 | 49.7 0.5 170 9 5 7
11 4 B&P 0.306 | 49.7 |05 170 671 13 88
12 4 0.2 325 |05 170 9 6 72
13 4 0.1 16.2 |05 170 105} 35 3.5
14* 4 0.306 | 49.7 0.5 170 6.2 7.8 85

*)us =4.84 cm/min
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Fig. 3. Flow pattern of tracer particles during 1 st storage and drainage of water (Run 8).
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Fig. 4. Trajectory of tracer particles with repetition of
storage and drainage of water (Run 8).
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Fig. 5. Particle moving path for deadman renewal.
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Fig. 6. Trajectory of tracer particles with repetition of
storage and drainage of water (Run 6).
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Fig. 8. Schematic diagram representing deadman renewal
by repetition of floating to sinking motion of the
lower part of packed bed.

Table 3. Comparison of particle behavior between two di-
mensional and present models.

Two dimensional Present model

model
Blast velocity(m/s) 89 36 ~ 64.5
Shape of free space wide V - type flat

boundary

depends on height
of free space

Deadman renewal region whole deadman
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