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Abstract — A pulverized coal injection increases the accumulation of fines in a blast furnace. The accumulation of fines in the
lower part of the blast furnace diminishes the size of the raceway depth and gas flow into the deadman and, as asesult, affect
the steady state condition of the blast furnace. The state of the blast furnace, which depends on the gas and soliddlow, chemi
reactions, mass transfer and heat transfer, is numerically analyzed using a FEM (finite element method). But the ore reduction
index model, which estimates the chemical state of ore in blast furnace, is made using Forward Euler method. The decrease in
both the size of the raceway depth and the gas flow into the deadman results in increasing pressure drop and lowering the aver-
age temperature in the blast furnace. However the reduction of gas flow into deadman affects in only the lower part of the fur-
nace, but the diminution of the raceway depth decreases the average temperature in the entire furnace, even though the solids o
the upper raceway become hotter due to increasing gas flux through the raceway. So, the nittingspowered in axial
direction at center of blast. As a result the length of the cohesive zone is shortened to give permeability resistaree on the g
flow and to make the furnace operation unstable.
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Fig. 1. Schematic diagram of a blast furnace.
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Fig. 2. An example of size and element mesh of a blast furnace.
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Table 1. Chemical reaction and kinetics

Reaction
number Reaction

(N)

Kinetics
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i=7, 9[6]
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Fig. 3. Boundary condition of a blast furnace.
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Table 4. Actual operating condition

Value operated

Blast volume rate 5,947 Nni/min
Ore 144,388 ton/day

Operating condition

Cokes ratio 325.5 kg/ton-pig
Pulverized coal ratio 182.7 kg/ton-pig
0, 17,000 Nrid/hr
Pressure at bosh 3.50<10° Pa
Pressure at top 2.61x10° Pa
Table 5. Calculating data used

Boundary value Value used
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