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Abstract

Analysis of the internal state of the blast furnace is needed to predict and control the operating
condition. Especially, it is important to develop modeling of blast furnace for predicting cohesive zone
because shape of cohesive zone influences on overall operating condition of blast furnace such as gas
flow, temperature distribution and chemical reactions. Because many previous blast furnace models
assumed cohesive zone to be fixed, they can't evaluate change of cohesive zone shape by operation
condition such as PCR, blast condition and production rate. In this study, an axi-symmetric
2-dimensional steady state model is proposed to simulate blast furnace process using the general
purpose-simulation code. And Porous media is assumed for the gas flow and the potential flow for the
solid flow. Velocity, pressure and temperature distribution for gas and solid are displayed as the
simulation results. The cohesive zones are figured in 3 different operating conditions,
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Fig. 6 Gas velocity distribution
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Fig. 8 Solid temperature distribution
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Fig. 9 Gas temperature distribution
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Usual Hihg High
PCR product
ion

Topgaspressure | 0.277 0.265 0.277
(MPa)
Blast volume 6315 6166 6312
(Nm3/min)
Blastpressure 0.4192 | 0.4187 0.4206
(MPa)
Blasttemperatur | 1191 1174 1201
e(oC)
Productionratec | 9284 9218 110129
fpigiron(t/d) !
PCR(kag/t) 147 .6 226.3 1 159.9
02 rate 20000 21213 26551
(Nm3/hr )
Blastmoisture 22.3 19.2 8.4
(g/Nm3)
R.R(kg/t) 489 .2 485.2 487 .4
Oreratio(-) [1.683 |1.64 1.588

Table 1 Operation conditions for evaluation
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