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A Simulation Model for Gas Flow in Direct Reduction Furnace
for Iron Ores

Shoichi KUME, Takashi SUGIYAMA, Yasuto SHIMOMURA,

Yoshisato SUGA, Kunio HACHISUKA and Tooru WAKABAYASHI

Synopsis :

Based on the previous research on the blast furnace simulation, a gas flow simulation model for direct
reduction shaft furnaces which are free of a coke layer and operated by a fixed charging cylinder system
was developed. In order to derive the calculation formula, experiments were conducted using a burden
distribution model for the fixed charging cylinder system mentioned above to analyze the characteristic

features of the furnace.

Radial distributions of particle diameter and void fraction were considered for
the estimation of gas velocity distribution in this model.

The results obtained by this simulation system

agreed well with those acquired in actual operation of a 500 t/d furnace.
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Fig. 1. Profile of 500 t/d shaft furnace.
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Fig. 2. Boundery condition for gas flow model.
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Fig. 3. Relationship between calculated ¢, and observed ¢,; of 500t/d operations.
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calculation.
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Fig. 8. Relationship between relative gas volume
distribution estimated from infurnace temperature
in 500 t/d demonstration plant and that from two-
dimensional mathematical model.
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