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Influence of Upper Shaft Profile and Burden Properties on
Formation of Mixed Zone Near Wall and Gas Flow
Morimasa ICHIDA, Kenji TAMURA, Yoshio OKUNO,
Kazushige Y AMAGUCHI, Masaaki NAKAYAMA and Makoto NAKAMURA
Synopsis :

The influence of upper shaft profile and burden properties on gas velocity distribution and formation of
mixed zone near wall was analyzed by using both a sector and a half section three-dimensional cold models
of blast furnace. In the case of upper shaft profile with damage, the mixed zone near wall is formed, the
gas velocity near wall increases 1.5~2.5 times and the high gas velocity region expands 1.5~2.0 times as
compared with these in the case of normal upper shaft profile. This phenomenon is developed as the small
ore ratio in the burden increases. The mixed zone near wall in upper shaft is formed by delaying of coke
descent and percolation of small ore due to the drastic change of cross section area or the increase of fric-

tion angle between wall and burden.

At Kimitsu No. 2 BF, the deviation of CO gas utilization 7., near wall

decreased and the average of CO gas utilization 7., increased after the repair of upper shaft profile.

Key words :
near wall ; percolation ; gas flow.
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Fig. 1. A half section three-dimensional cold
model of blast furnace.
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Fig. 2. Upper shaft profile conditions.
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Fig. 3. A sector cold model of blast furnace shaft.
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Table 1. Physical properties of charged mate-
rials.

Diameter Angle of repose Bulk density
mm (deg) (g/em3)
Alumina ball 2¢ 21.2 2.144
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Quaisi-ore 4~6 33.9 2.083
Sinter 1~3 33.1 1.947
Coke 4~6 37.1 0.506
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Photo. 1. Influence of upper shaft profile
on layer structure of burdens near wall.
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Fig. 4. Influence of particle diameter on ore ratio of mixed zone near wall (X =7)

and zone X = 6.
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Fig. 5. Influence of upper shaft profile on gas
velocity distribution just above burden surface in
case of small ore (Dp:0.5~1.0mm) ratio = 20%.
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Fig. 6. Influence of wall erosion condition on gas
velocity distribution just above burden surface in
case of small ore (Dp: 0.5~1.0mm) ratio = 20%.
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Fig. 7. Influence of small ore (Dp:0.5~1.0mm)
ratio on gas velocity distribution just above burden
surface in case of scaffolding profile.
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Fig. 9. Formation mechanism of mixed zone near wall in case of scaffolding, wall

erosion and rugged wall profiles.
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Table 2. Change in production, fuel rate and CO
gas utilization between before and after repair of
upper shaft in Kimitsu No. 2 BF.

Before repair After repair

1990.4 5 6 7 8 9

Production (t/d) 6432 5840 [ 5509 6537 6981 6915
Fuel rate (CR)(kg/t) 513 503 507 493 490 488
CO gas utilization (%) 47.8 47.6 47.8 49.2 49.2 49.1
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