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Burden Distribution in Shaft Furnace for Direct Reduction
of Iron Ores
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Toru WAKABAYASHI, Rikuo KAHARU and Yoshisato SUGA
Synopsis :

Experiment was conducted with a 45° segment full-scale model to investigate the burden distribution
in direct reduction shaft furnaces equipped with the charging pipe. The findings are as follows :
1) The charged material moves from the charging pipe first in a pushing flow like a landslide and then

in a rolling flow toward the wall.

2) Size segregation occurs in the rolling flow through a percolation process, while less segregation in

the pushing flow.

3) The size distribution can be expressed as relative distance of charged material movement irrespective

of throat diameter.

4) High content of fine particle in lump ore layer remarkably increases the gas permeability resistance

around the charging pipe.
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Fig. 1. 45° segment full scale model on
burden distribution.

Table 1. Size of burden materials.

(%)

Size ~5mm  5~10 10~15  15~20 20~25 +25
Eeilrlz:lsata 0. 4 26.0 71.3 2.3 0 Y

(l)ir:;n(lzr)sley 2.0 28.3 0.5 1.7 13.6 3.9

21"(‘?)5.1? 5.4 25,2 40.1 12.4 3.2 3.7

** Sample for experiment on high content of —5mm particle.
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Fig. 2. Sampling method.
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Fig. 3. The relation between distance from
charging pipe and (Xn/1— Xn) on pushing flow
and rolling flow. Xn: —5mm fraction (—)
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Fig. 4. Mechanism of forming burden distribution
at the stockline in a shaft furnace adopting charg-
ing-throat system.
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Fig. 5. The relation between distance from
charging pipe and (Xn/1— Xn) on pushing flow

and rolling flow. Xn: —10mm fraction (—)
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Fig. 7. Relationship between relative distance from
charging pipe and relative particle size obtained
from 45° segment full scale model.
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Fig. 8. Relationship between relative distance
from charging pipe and relative particle size ob-
tained in the case of pellets.
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Fig. 9. Relationship between relative distance
from charging pipe and gas permeability coef-
ficient K;/K estimated from 45° segment full

scale data.
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Fig. 10. Effect of fines on distribution of gas
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