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Inner Profile and Burden Descent Behavior in the Blast Furnace
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Abstract

Theblast furnaceinner wall profile exertsalargeinfluence on not only the descent speed distribution
of the burden but also thelayer structure of the burden and the gasflow. Then, it was clarified that the
furnacewall brick erosion and the scaffolding made the solid flow and the gasflow unstablein the upper
part of the shaft based on the finding of the three-dimensional half-section blast furnace model experi-
ment of 1/10-1/20 reduced scales concer ning the optimization of the blast furnaceinner wall profile seen
from the viewpoint of the stabilization of the solid flow and the gas flow, and the furnace wall erosion
changed the shape of cohesive zone greatly in the lower part of the furnace. The problem of the lower
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part profile of the large-scale actual blast furnace was discussed at the end.
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Detection and control of descent velocity distribution J
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Mechnism of descent velocity radial distribution and factors affecting its distribution
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Vertical descent of particles in center
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Uniform descent of particles in wall

I

Line calculated
from Eqs?

4 Siogk lin

a) Free surface descent b) Inner burden descent

(Three dimensional cold model experiment)
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Particle stream line with burden descent in V type burden profile (solid
line:calculated from Egs.? (sinter 1-3mm)
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Image of nonuniform descent of particle in upper part of shaft
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Radial distribution of relative descent velocity at burden surface mea-

sured by profile-meter in Tobata No. 1 BF
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Relationship between inner volume and shaft angle
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Deformation of layer
Small deformation structure and formation

of layer structure

No deformation
of layer structure

a) No erosion b) Wall erosion
(shaft angle = 81 deg.) (small change,

¢) Wall erosion
(large change,
shaftangle=71deg.)  shaft angle = 36 deg.)

(Three dimensional cold model experiment)
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Relationship between wall erosion condition and particle descent
behavior at the upper shaft (sinter: 1-3mm / 0.5-1mm = 80/20, coke:
4-6mm)
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(Three dimensional cold model experiment)
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Relationship between wall erosion condition and gas flow distri-
bution at the upper shaft (sinter: 1-3mm / 0.5-1mm = 80/20, coke:
4-6mm)
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Comparison of n _ and its deviation of upper shaft probe between

before and after repair of upper shaft (Kimitsu No. 2 BF: 1990.5.28 -

6.4)
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No deformation
of layer structure

Deformation of layer structure
and formation of mixed layer

Scaffolding

|

b) Scaffolding (10 x 140 mm)
at upper shaft
(Three dimensional cold model experiment)

a) No scaffolding
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Relationship between formation of scaffolding and particle de-

scent behavior (sinter: 1-3mm, coke: 4-6mm)

ooooooooooooobooooooboOooooooooooo
goooooogooooooooooooooomoln abm
ooo0ooooOooooOOooboOo00ooom@bl12000MmO0
ooooooooooooobooooooboOooooooooooo
gdodooooooooznoooooooooooooooo
gobooooboooooo

a) b)
O O F..4
0.9
Normal 90 deg. 45 deg.
0.8(- profile 'edge edge
(Shaft (Shaft
L angle: angle:
0.7 81 deg.) 36 deg.)
Scaffolding

Gas velocity just above burden surface (m/s)

0 50 100 150 200 250 280
Distance from center (mm)

(Three dimensional cold model experiment)
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Relationship between wall condition and gas flow distribution at the

upper shaft (sinter: 1-3mm / 0.5-1mm = 80/20, coke: 4-6mm)
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a) Initial inner profile
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Change of inner profile of blast furnace due to abrasive wear of re-

fractory brick and stave and others”
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Relationship between inner volume and bosh angle of BF in Japan

Hang down of cohesive zone

b) Working profile after erosion and
abrasion of refractory brick

(Three dimensional warm model experiment)
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Particle descent behavior under working profile after erosion and abrasion of refractory brick (white: quasi-ore (0.5-5mm), black: coke (2-4mm))
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Relative descent velocity distribution of particle in the lower part un-
der working profile after erosion and abrasion of refractory brick
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Relationship between block and particle descent behavior at the lower

part (white: quasi-ore 0.5-5mm, black: coke 2-4mm)
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Relationship between block setting condition and thickness of slug-
gishly descending zone
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Relationship between inner volume and ratio of effective cross sec-
tion area of hearth
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a) Deadman start point : —50mm
under tuyere center

b) Deadman start point : +350mm
over tuyere center

(Three dimensional cold model experiment)
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Influence of deadman shape on particle descent behavior
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