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Investigation on the Profile of Softening-Melting Zone in the
Dissected Blast Furnace

Yuji TociNOo, Masayasu SUGATA, Isao ABE, and Makoto NAKAMURA

Synopsis:

In order to clarify the function of softening—melting zone in a blast furnace, a mathematical model, by
which the gas volume rate distribution through coke slits between softening-melting layers above ‘“roots”
can be calculated, is devised. Calculated results with Hirohata No. 1 blast furnace show that the greater
part of bosh gas flow through the coke slits in lower softening—melting zone, and that the softening and
melting-down volume of every softening-melting layer is proportional to the coke slit gas volume rate just
under that layer.

It is considered that the irregular shape of “root” softening-melting layers in Hirohata No. 1 blast furnace
was mainly caused by the difference of blast volume rate at every tuyere.

And also, from the relationship among the slit gas distribution, pressure drop and position of top soften—
ing-melting layer and inner or outer sides of softening—melting zone, which is calculated by the above
mentioned mathematical model, a desirable profile of softening-melting zone is proposed.
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Fig. 1. Positions of softening-melting layers in the

dissected blast furnace.
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Fig. 3. Schematic diagram and calculation flow
chart of gas volume rate distribution by
softening-melting zone (C'p, C'r : Posi-
tion and thickness of softening-melting
layer, Pa, Pgr, PLy; pressure in frons of
the lowest coke slit, at dropping zone and
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Vg4 : calculated total gas volume rate, Vp:
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Fig. 4. Corrected softening-melting zone and furna-
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lated pressure (b) and slit gas volume rate
distribution (c).
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Table 1. Operating results of Hirohata No. 1 blast furnace just before blow-down.

T PV : ) )
Production| Number of |Blast volume Blast Temp. Humid Fuel rate, Oil
bate | (t/day) | charge | (Nms/m) |E/Sme/ P cq) 020%) | (g/Nms) | rate(ke/t-p)
Jul 2 300 0.96 541
o | 29580 104 1285 | 0.93 954 |(1.22x10-2 32.0 37
(Nm3/t-p) | (Nm30,/Nm3)

so/e:'-ﬁ%;d-“l area of | X
melting {ayer
beforea tuyere

No2 CN

Fig. 9. A bird's-eye-view of 28th softening-melting
layer.
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Fig. 10. Corrected distribution of blast volume rate
per tuyere in Hirohata No. 1 BF.
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Table 2. Estimated receway condition with various kind of tuyeres.

Tuyere Blast volume | Calculated* B;gstlé gaeerOl' BGo7x Heat Carbon Descending
diameter rate per tuyere| flame temp. tuyerg (T s~T p)** | transfer Consumption| velocity
(mm) (Nm3/ min) °c) (N'm?3/ min) ratio ( kg/ min) | ratio
145 (with oil) ! 128.5 2066 | 167 2.21 % 104 1.00 26.9 1.00
120 [with o_il] 88.0 1993 119.7 1.55x 104 0.70 17.3 0.64
no  oil 2 227 108.6 2.07x10¢ | 0.93 20.9 0.77
100 (no oil) 61.1 2227 75.4 1.60x 104 0.72 14.5 0.53

* Tp=1559+0.839- T, —6.033Wm,0—4972 (W1;-Voy)
# Tt Melt-down temperature of ore

<

28 th sofening-
melting layer

(]

w
¥

Resiclual area of Sofening-melting layer (m?),
- n .
I 1}

o

] 1 [] 0l

70 80 9o l00 110 {20 (30 140

Corrected blust volyme rate per tuyere
(Nm3Imin)

Relation between corrected blast volume
rate per tuyere and residual area of sof-
tening-melting layer (28th layer).
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Fig. 12. Relation between various type of softe-
ning-melting zone (a) and pressure drop
(b), slitgas distribution (c) ; operating
condition (Kimitsu 3 BF) o/c=4.5,
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Fig. 13. Relation between positions of top soften-
ing-malting layer and distribution of slit
gas volume rate,
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Fig. 14. Conditions of gas temperature in calcu-
lation of slit gas distribution.
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Fig. 15. Effect of gas temperature on slit gas
distribution (e: cold bosh gas condition,
o hot bosh gas condition).
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