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Solids Flow in a Blast Furnace under Circumferential Imbalance
Conditions
Masakata SHIMIZU, Yoshi-o KIMURA, Mitsuioshi ISOBE,
Chuanren CHE and Shin-ichi INABA
Synopsis:

Imbalanced descending behavior of solids in a blast furnace was studied using a three dlmensmnal model
furnace, considering the circumferential imbalance of the coke consumption at the raceway zone and the in-

ner surface profile of the furnace wall.

Results are summarized as follows ;

1) In case that there were some closed tuyeres or the local wall scab at the middle part of the shaft in
blast furnace, it was found that the descending velocity above them became larger than that at the other

part at the throat.

2) The erosion of the furnace wall only at the upper part of the shaft (h/D<0.4) increased the descending
velocity at the throat above the eroded part, where h is the distance from the top of the shaft and D is the

diameter of the throat.

3) The peripheral dead zone was formed just above the closed tuyeres, of which geometry was different

from that of the central dead zone.

Stress analysis made it clear that the stress field in the lower part had

the relation of ¢,< 0,< o5 and the shape of the peripheral dead zone was determined by ¢, and ¢,, where o,
is the vertical stres, ¢, is the horizontal stress and gy is the circumferential stress.

Key words : ironmaking ; blast furnace ; solids flow ; scab on the wall ; erosion at the wall ; circumferential
imbalance ; dead zone ; stress distribution ; model experiment.
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Fig. 1. Experimental apparatus.

Table 1. Physical properties of sand.

Propert; :
roperty Particle Harr::nmc Bulk Friction angle
size di:inmeter density (deg.)
Material (mm) D, (mm) eg (kg/md) é; b,
Sand 1.2~2.0 1.46 1400 40.0 23.0
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Fig. 2. Schematic drawing of experimental
conditions.
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Photo. 1. Effect of undischarging area (@) on time- and stream-lines of solids in the model furnace.
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Fig. 3. Effect of undischarging area (a) on radial
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Fig. 4. Effect of undischarging area (a) on
circumferential imbalance of descending velocity -
at the throat.
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Fig. 5. Effect of the axial position of the scab on
the relative descending velocity at the throat above
the scab.
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Fig. 6. Effect of the scab on circumferential
imbalance of descending velocity at the throat.
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