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Dynamics of Burden Materials and Gas Flow in the Blast Furnace

Masakata SHMIZU, Arata YAMAGUCHI, Shin-ichi INABA, and Kiichi NARITA

Synopsis:

Descending behavior of burden materials and distribution of stresses in the blast furnace were studied

by the use of a reduced-scale model.

Appearance of burden descent is, macroscopically, like a plug flow at upper part of the belly and a
funnel flow at the bosh. However, at the peripheral region close to the wall, a mixed zone of ore
and coke is formed and its dimension depends on the shaft angle and the shape factor of burden.

Stress field is an active state in the shaft and is a passive state in the bosh. At the belly in a
transitional state, the horizontal stress develops markedly.

Particles flow into the raceway passing through a narrow part above the tuyere nose.

A profile of

dead coke zone estimated by a theoretical consideration of the stress field of passive state shows a good

agreement with the experimental results.

The gas permeability of a moving bed with a funnel flow is higher than that of fixed bed because

of the increase in void fraction.
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Fig. 1. Experimental apparatus.
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Fig. 2. Schematic drawing of descending type
load cell.
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Fig. 3. Appearance of burden descent obtained by dissection method. (A), (B), (C)-Effect of
shaft angle. (D)-Stream and time lines of tracer particles.
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Fig. 4. Changes of stresses on the wall and in the burden.
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Fig. 6. Distributions of vertical stress just after
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Fig. 7. Distribution of wall, horizontal, and vertical stresses and coefficient of earth pressuse.
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Fig. 8. Directions of major principal stresses just
after packing and at steady flow.
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Fig. 11. Flow pattern of particles to raceway in
slice and circular model.
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Fig. 15. Comparison of pressure drop of moving bed with that of fixed bed.
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