1820 B & W s 66 4 (1980) i3m

SA.
]
" UDC  669.162.263 : 669.162.214.4 : 662.749.2
P W-IN = —_—E a P—a
POHT 2 — 2 2 OWEH 6 Wat Uc BFE ST &
sk
V=29 = 4 JBIR E DBAR
R g . & BEH** L R SRk
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Synopsis :

When the productivity of No. 2 blast furnace at Sakai Works, Nippon Steel Corporation, was cut down
from 2.08 t/d.m? to 1.34 t/d.m?® because of the economic deterioration in Japan in the latter half of 1970,
coke was sampled at tuyere level seven times in the course of the cutdown.

On the basis of the test result of the properties of the sampled coke, the followings were concluded :

(1) As the production rate decreases, the point of the maximum temperature in the race-way moves
toward the tuyere and the temperature of the dead—man decreases.

(2) Coke becomes fragile because of the long time exposure to high temperatures at the lower part of
the furnace. Therfore, the amount of coke fines in the race—way increases with increasing the kinetic en—
ergy of blast, and in consequence, gas flows upward rather along the wall side than in the center.

On the other hand, the decrease of the amount of coke fine, which is brought about by the decrease of
the kinetic energy of blast, results in a smooth operation which is attributed to the uniform gas distribution.
However, in the case of the lower kinetic energy of blast, the temperature of the dead-man decreases and,
consequently, softened and half-melted materials form in the region.
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Table 1. Operation results of Sakai No. 2 BF.

Date of
compling |1975-12.29] 1977.6.15] 1977.9.16| 1978.2.17) 1978.3.31| 1978.6.21] 1978.9.11
A B C D E F G
Productivity t/d-m2 2.08 1.82 1.70 1.58 1.49 1.41 1.34
Fuel rate kg/t | 481(58) | 466(46) | 486(36) | 464(30) | 449(23) | 449(28) | 450(28)
Blast volume Nm?/min | 4116 3957 3 884 3999 2891 2674 2501
0, volume Nm?/h 6 000 0 0 0 0 0 0
N, volume ” 0 0 o | 11928 | 12016 | 19384 | 23569
Oil volume 1/h 15762 | 10854 7 826 6 156 4442 4902 4902
Humidity g/Nm? 6.7 19.0 12.2 5.2 3.7 6.5 . 7.5
Blast temp. °q 1208 1268 1225 1 250 1211 1286 \ 1277
Kinetic energy .
netic e kg-m/min | 170.7 202.6 192.4 140.9 118.6 120.6 97.4
Blast velocity m/S 957 288 284 957 951 957 235
Area of section m? 0.4246 | 0.3968 3963 | 0.3905 | 0.3905 | 0.3905 3905
of each tuyere
Flame temp. °G 2 380 2312 2375 2 387 2378 2 354 2 294
Charged | DI®® 83.3 83.8 84.4 84.6 84.1 85.6 83.4
coke Size mm 44.1 47.3 47.3 48.8 47.9 48.5 52.1
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Table 2. Specification of sampling apparatus.

Diameter of sampling tube

800A (JIS)

Pushing machine

Self-propelled pneumatic hammer

Driving apparatus Driving force

Pushing force : 80 t hammer

Tapping force : 90 kg-m (800 times/min)

Sampling time

15mm

Depth into BF

5.8m (to the center of BF)
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Fig. 1. Apparatus for sampling from tuyere.
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Fig. 2. Amount of sample in the sampling pipe.
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Fig. 3. Procedure for the preparation of cored sample and the size analysis.
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Fig. 6-1. Example of the size distribution and

amount of coke in the sampling pipe
at a high productivity.
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at a low productivity.
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Fig. 8. Relation between the productivity of the
furnace and the mean size of coke sam-
pled at tuyere level.
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Fig. 10. Relation between the productivity of
the furnace and the properties of coke
sampled at the tuyere level.
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Fig. 11. Relation between the productivity of the
furnace and the residence time of coke
in the furnace.
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blast and the properties of coke sampled
at tuyere level.
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Table 3. Relation between the productivity of
the furnace and the ratio of race-way

depth.
Sample
A/B|C|D|E|F |G
Item
Productivity
(t/d-m3) 2.08{1.82(1.70{1.58(1.49(1.41(1.34
Ratio of receway
depth (—) 1 |1.04{1.01/0.83|0.80|0.83/0.68

8

Standard condition

g

1
Soft blast*——-{—’-ﬂard blast

1 ! 1
100 150 200
Kinetic energy of blast (kg«m /min)

Estimated depth of raceway ()

. 15. Estimated depth of the raceway.
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