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Blast Furnace Operation and Burden Distribution Control with Bell-less
Top of the 3 Parallel Bunker Type

Toshirou SAWADA, Toshio UETANI, Shuichi TANIYOSHI,

Masaharu MIYAGAWA, Hideyo SUGAWARA and Makoto Y AMAZAKI

. Synopsis :

No. 3 blast furnace (3rd campaign) equipped with 3 parallel bunker bell-less top, first in Japan, was
blown in June 19th, 1990 at Mizushima Works, after revamping for 111 days.

The characteristics of the charging system which strengthens the behavior discharging fine materials
first and coarse materials later, are the segregation control plates to control burden surface profile in the
bunkers, the multi batch charging facilities, and the two size fraction charging equipment for sinter.

The new burden distribution control technique are described as follows.

(1)The dynamic control of material flow rate during charging.

(2)The two size fraction charging of sinter with short terrace.

(3)The coke vertical charging aimed at simple control of ore/coke at central region.

With the adaptions of improvements, the increase in the consumption of small size materials recycled
from fines under screens was performed keeping high productivity.

Key words : iron making; blast furnace ; burden distribution; 3 parailel banker; bell-less top; ore/coke ; gas

flow; all coke operation.
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Fig. 1. Schematic diagram of ideal burden profile
used by multi-batch charging method.
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Fig. 2. Discharging behavior from lower bunker

at the bell-less top of center feeding type.
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Fig. 3. Outline of discharging equipment of
Mizushima No. 3 blast furnace.
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Fig. 7. Experimental apparatus for an examina-
tion of burden flow in the vertical chute.
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Fig. 8. Result of an examination of bur-
den flow in the vertical chute.

(a) Discharging speed 0.73m°/s (b) Discharging speed 0.40m’/’s

Photo. 1. Experimental apparatus for an examination of burden flow and measuring results.
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(a) Typical bell-less pattern

(b) Bell-less pattern of Mizushima

of Chiba 6BF 3BF at blow in
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Fig. 10. Comparison between
bell-less pattern of Mizushima
No. 3 BF at blow-in and typ-
ical bell-less pattern of Chiba
No. 6 BF.

(@) (b)
- 0.6 - 4
L R
< 04 -
| S 2t
+ (5]
(o] -~ .
= o2l 8 11| Fig. 11. Target of ore layer
S thickness and gas distribution
1 L I 1 ] 1 L 1 1 1 ] 1 . . . . . .
0 0.2 04 06 0.8 1.0 0 0.2 04 08 08 10 in radial direction of Mizushima
Center Wall Center Wai  No.3 BF at rating up.
/R (—) /R (—)

EEFOFHTMEIRIZIZFLL, 320505 —DED
SHETLWI EPBIBRTE /-

2-4 EFEAHFRADO#KRE

2:4+1 BAEEANY — L ORE

KAN~SLH EXFNOEKREA S — ik, TEEE
FDF — N3 — 7 ZBRERICERINICEE L 7B EHNTT
ALBICERHL T EAYIR/H /NS — 2B L 7.
Fig. 10(a) I TE 6 BF ORI LNV L 285 —
%, Fig. 10(b) KKEB 3BHFAXANBEDOIEARE A<
§—rERLE. Ya—FREDPTEECHFLD 0.5m
Buwio, ALA Py 2 LRV TEERBHOR CALEIC
FEATHICWE, HEEBALTH 6~7 TE6HIP L DIFEF
DIANEELULENH 5.

2:4-2 MHESDEONVL 23MHE LS

b EADEEONL L ZASAEE L, Fig 11(a)
WRTYIab—va VEFNVICLBBESF (Lo/Lo
+ Le) #5F2L %55, Fig. 11(b) i2/R¥% CO/CO,
DA RWMRT AL ICHEB) ) > FEREL. EE
FOEFE, HOHPLOHIIal—Ta YEFMICLY
T2 ARFAEDOKEE /v FOREIEEFWORBES
M OREFZET LI %IBBLARICERL .

3. RIFICETIRADITRE

3-1 WRRR

BERREIKEC 2o0REHMcH oS, FHIC
BUILHBRERS, BIUOBHENLEREUTICBRNS.

(D KA~ b EIFEEO CO HAI B 557
FEW (19907 A~11 A)

KANBFORLFHBE DT ADH 214 1 BEH 2
SHNEDT A CTH A, ZorICE, FEYV 2O
BERETITIFREERANT ZHUR X bl HIREEAA S 1,
REBNRONTT y JRKOEFE) KRS, hicx
L, =2 28/ v FOERBM~AOV EHIFICL S
Ya—bFIAEMERIRLL. S5ICHBRED NS
YRAREDS, BAROFEREAEERNEEZRAR L.

(ID#H CCOO0 EAIL X A/RERDRERNEA L
-7 AREFEANOBIT (1990 4 12 A ~1991 4 9
AH)

NV L REARRICEBEYE LA A —J%8EKT A
728 CCOO #EAI X BAIEERHA L IFth.( > O/C B
MEEEHVE LA, a— 2 20FEEA (ESHA 13°)
~BAT L7, ANBERMER LR KO T 8 & ITHPRER
LI L 2 Ao g ML 72,

3-2 COEALHBIIEAMIHNE
Fig. 12 1212 (1) #ic BT REM LAV L R85 —



1342 % L W  H 78 4E (1992) 8 F
90,7 909 " 90,11
0 C0/CO2 0. 0599 0. 0339 0.0186
T 6 g 5 g —
2 [=
5 5 —{
Bell-less § 4 e 3 i i T
pattern 2 3 2 3 T 7 2 ; — %%
w2 =2 ] B 2
S 2 9 - 7
ore £ N8 7 5 3 1 |@ T H 8 1 5 3 1
coke Center Tilting notch  Mall Center Tilting notch  ¥all Center Tilting notch  Wall
s.L s.L S.L
(m) | (m) | m) |
burden profile 2—2'/ =2 -2r = -2F
after coke dumping |% e T T T
a —4r o —4r o —4r
1 1 1 1 1 1
Center Kall Center Wall Center Wall
4 4 4
. . . T st L st L osb
Gas distribution | o S S
in the shaft of | < 2r g ’r s
(&)
_the furnace S 1r S 1 s
0 1 1 0 J. 0 1 L
Center Wall Center Wall Center Wall
53800 ~ 800 5 800
Gas temperature | ®°00f g soor S goor
at the throat £ a0t ® 4001 © 400
of the furnace 2 2001 g 200 8 20|
5 5 =
— 0L L ool ol .
Center Wall Center Wall Center Wall

Fig. 12. Typical bell-less pattern, burden profile and gas distribution at the period of (I ).
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Fig. 16. Actual burden profile
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