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Investigation of the Empty Blow-out Operation of Blast Furnace
through Mathematical Simulation Model

Michiharu HATANO, Kooichi KURITA, Hideyuki YAMAOKA, and Tsuyoshi YOKOI

Synopsis :

In order to carry out a blow—out operation with emptying a blast furnace without those troubles as the
channeling, the overheat of top gas and the abnormal drop of hot metal temperature, a system has been
developed to establish an operation schedule by means of a two-dimensional gas flow model and an one—

dimensional dynamic model.

In this system, the two—dimensional gas flow model is used for the simulation of the blast furnace gas
flow pattern at each stage in the operation to evaluate the critical blast volume to the channeling and the
one-dimensional dynamic model is used to predict the transitions of the stock level, the top gas tempera—
ture and the hot metal temperature during the operation to build a blasting schedule to avoid the chan—
neling and a water sprinkling schedule to avoid the overheat of top gas and to set the coke rate just before
the operation to prevent hot metal temperature from the abnormal drop.

This system was applied to the emptying blow-out operation of Kokura No. 2 blast furnace in March

1981, to give satisfactory result.
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Fig. 1. Data used in the evaluation of the critical

blast volume.
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Fig. 2. Setting of the packed bed condition in
the two dimensional gas flow model.
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Fig. 4. Stock level vs critical blast volume dia—
gram for the empty blow—out operation.
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Fig. 5. Schematic diagram of the calculation of
the present dynamic model.

Table 1. Fitting of the blast furnace dynamic
model to the actual operation of Kokura No. 2
blast furnace.

Actual Calculation
Blast volume 2 600Nm3/min
Blast temperature 1230°C
Oxygen 25 !/min
0Oil 64 !/min
Ore/Coke 3.68
Productivity 3744 t/D 3724 t/D
Pig temperature 1 506°C 1509°C
Top gas temperature 125°C 132°C
Reduction parameter® 0.7
Heat exchange parameter® 0.7

*  Fitting paramecters.
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Fig. 6. Schedule of the empty blow—out opera—
tion of Kokura No. 2 blast furnace based on the
present dynamic model.
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Fig. 8. Results of the empty blow—out operation
of Kokura No. 2 blast furnace.

Table 2. Results of the empty blow—out operation
of Kokura No. 2 blast furnace.

Actual results Schedule Error
Blow-out operation 23.3h 24.5h ~5%
time (h)
Accumulated amount 1 380kNm3 1675 kNm3 —18%
of blast volume (kNm) ;
Accumulated amount 694 t L 716 t — 3%
of water spray(t)
Pig iron produced 880t 998 t —12%
during blow-out (t)
Amount of total coke 550 t 690 t —20%
consumption (t)
Coke cousumption by 0.40 t/kNm3 0.41 t/kNm3 — 29

blast (t/kNm3)
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Table 3. Errors in the blasting schedule for empty blown out

blast furnaces.

Kashima No. 2

Wakayama N. 4 Kokura No. 2

BF (4080m?) BF ( 2610m3) BF ( | 850m3)
A f total 3 750kNm3 2305kNm? _ _ 1380kNm?
blast volume® 3 250kNms =15 3 570kNmi =Y " 1 75kNms =022
N f total 1520 ¢t 9%0¢ . 550¢
:::lzgu:r:n:un:gﬁon" 1303 ¢ =117 980 t -=0.95 690 t =0.80
" Coke consumpti 4 0.40 0.40
g}:kg[aic:*)sumpt on 34(1) =1.02 -Tl“-—=0.98 ——-0—.5——=0‘98
Density of coke 470 kg/m? 525 kg/m?3 525 kg/m3
Density of coke 525 kg/m3 505 kg/m? 450 kg/m3
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