. 350

=

aff

X

$% & $ Tetsuto-Hagané Vol. 87 (2001) No. 5

IR OSIFETUEN O BTl

B REE* -l & - B

D> - FEE @ - LK

=2

Effect of Burden Properties on Permeability in Blast Furnace

Yoshinori MATSUKURA, Kaoru NAKANO, Kohei SUNAHARA, Yutaka Unsawa and Takaiku Y AMAMOTO

Synopsis : Experimental and theoretical studies were made to clarify the effect of raw burden properties, such as high temperature properties, so called

KS, and JIS-RI of sinter and the slag rate in blast furnace, on permeability in blast furnace with an experimental blast furnace operation and a

3-dimensional blast furnace mathematical model.
Obtained results are summarized as follows:

(1) By analyzing the experimental blast furnace operation using the sinter of low SiO, contents, it was shown that KS of sinter was more

effective on permeability in the experimental blast furnace than slag rate.

(2) By modeling of permeability evaluation of cohesive-zone based on KS, it was also confirmed that KS of sinter was more effective on

permeability in the actual blast furnace than slag rate.

Key words : blast furnace; low SiO, sinter; low slag rate; permeability; high temperature properties; KS; mathematical simulation model.
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Fig. 1. Configuration of the experimental blast furnace.

Table 1. Experimental conditions.

ase No. 1 2 3 4 5
Sinter ample | A B B C D
SiO, %| 5.01 | 3.89 | 3.89 [ 4.63 | 4.60
Ca0 %] 9.99 | 9.09 | 9.09 | 9.44 | 9.86
[MgO %] 1.09 | 1.11 | 1.11 | 1.19 | 0.94
Al,O, %| 2.09 | 1.87 | 1.87 | 1.95 | 1.84
FeO %) 7.47 | 5.88 | 5.88 | 6.93 | 5.86
Rl %] 64.6 | 68.0 | 68.0 | 68.1 | 66.9
KSx10°| 1500 | 648 | 648 | 1085 | 1195
RDI %] 41.7 | 42.8 | 42.8 | 45.3 | 44.2
T %) 76.9 | 61.3 | 81.3 | 75.1 | 67.2
[Fluxes Ko/t-HM| 335 | 13.3 | 74.1 | 55 | 19.3
[STag rate _ kg/t-HM| 302 | 258 | 302 | 271 | 271
Ore/Coke = | 3.64 | 3.58 | 3.60 | 3.59 | 3.61
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Table 2. Operation results.

Case No. 1 2 3 4 5
Blast volume Nm°/h| 535 | 535 | 535 | 535 | 535
0, Nm°h| 84 | 84 | 84 | 84 | 8a
PCI kg/h] 159 | 164 | 162 | 164 | 163
Productivity kg/h| 495 | 480 | 495 | 495 | 500
Fuel rate kg/t-HM| 679 | 654 | 680 | 649 | 668
Coke rate kg/t-HM| 358 | 312 | 353 | 318 | 342
Top gas temp. C| 404 | 431 | 407 | 414 | 408
Gas utilization %| 34.3 | 34.3 | 36.3 | 34.0 | 34.0
[AMT "C| 1434 | 1463 [ 1450 | 1453 | 1467
Si] %] 0.63 | 0.80 | 0.78 | 0.51 | 0.61
5] %] 0.026 [0.036 [0.043 |0.038 |0.053
[Slag rate kg/t-HM| 302 | 258 | 302 | 271 | 271
Sinter ~Bample | A B B C D
Si0, %| 5.01 | 3.89 [ 3.89 | 4.63 | 4.60
Rl %| 64.6 | 68.0 | 68.0 | 68.1 | 66.9
| KSx10°| 1500 | 648 | 648 [ 1085 1195
KR 1/m| 3589 | 2946 | 3041 | 3178 | 3466
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Fig. 2. Comparison of KR between each case.
(KR: Gas flow resistance)
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Fig. 3. Comparison of effect of KS on KR with that of slag
rate.
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Fig. 5. Modeling for estimating the pressure drop gradient
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Fig. 11. Effect of KS on gas flow resistance in the commercial blast furnace.
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