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Influence of Low Permeability Zone in Blast Furnace Hearth on Tempera—l

ture Distribution in Furnace Bottom and on Iron and Slag Tapping Indices

Yoshitaka SAWA, Kanji TAKEDA, Seiji TAGUCHTI,
Toshiyuki MATSUMOTO, Youichi WATANABE and Hideyuki KAMANO

Synopsis :

Heat transfer behavior and the state of the coke packing zone in the blast furnace hearth were investi-
gated by laboratory experiment and plant data analyses. It was found that the heat transfer coefficient be-
tween the flowing molten iron and brick surface is too large to form solidification layer of molten iron at
the brick surface; hence, a zone of low permeability against the molten iron and slag flow was expected to
exist in the hearth when the brick temperature is low. The concept of the low permeability zone has en-
abled us to interpret such phenomena observed in operation as (1) the periodical temperature changes of
the bottom bricks, (2) differences in the metal and slag conditions at respective tap holes, (3) and the cor-

relation between the flow-out index of slag and the bottom brick temperature.
Key words : ironmaking ; blast furnace ; hearth; brick ; heat transfer; tapping.
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Fig. 1. Long term change in hearth bottom

temperature (Mizushima No. 4 B.F.).
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Fig. 2. Short term change in bottom brick

temperature (Mizushima No. 2 B.F.).
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Table 1. Calculating conditions.
Heat transfer coefficient (molten iron—~brick) 139~o00 W/mZK
Heat transfer coefficient (brick—~air) 23 W/m K
Temperature of molten iron 1593
Temperature of air 298
Heat capacity of brick 1.38 J/ kgK
Thermal conductivity of brick 14 W/mK
1273 )
1390
a
- 1073[- s—% 348
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~ hy =139 J
873
. (W/m2K)
£ enf h |
L s 10Obs. - -
473~ Calc.] 23|139~ |4
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273 L L
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Time X 10 -2 (s)

hy : Heat transfer coefficient between pig iron and brick
hq : Heat transfer coefficent between atmosphere and brick

Fig. 4. Change in brick temperature ($27).
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Fig. 6. One dimensional heat transfer model.
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Fig. 9. Inner profile of blast furnace hearth at
dissection survey (Mizushima No. 4 B.F.).
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Table 2. Chemical composition of substance float-
ing on the slag at slag runner of Chiba No. 5 B. F..

(mass %)
T-Fe M-Fe FeO Si0; Al;03 CaO
14.8 8.49 1.62 40.8 27.9 6.62
MgO P30s5 TiOy MnO S C
2.14 0.056 0.36 0.16 0.115 13.2

Low permeability zone
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(@) Inthe case that the low permeability
zone covers the hearth bottom.

( b)) In the case that the low permeability
zone has some breaks.

Fig. 10. Work of low permeability zone in the
hearth.
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Fig. 11. Change in hearth bottom temperature
(Mizushima No. 4 B.F.).
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