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Development of Burden Distribution Control with an Advanced Bell-less Top at Chiba No. 6 Blast Furnace

Takeshi Sato, Taihei NoUCHI, Kanji TAKEDA and Hideyuki KAMANO

Synopsis : A new bell-less top was installed at Chiba No. 6 blast furnace in 1998 for the advanced burden distribution control. Main features of this bell-

less top are a rotating chute with stabilizer and reverse/conventional tilting function. These were developed by series investigations by use of

reduced scale model experiments. Furthermore, an accurate simulator for burden distribution control was developed. An Operational trial of

reverse tilting charging was implemented based on simulation by using the simulator. The controllability of burden profile and gas distribu-

tion has been confirmed during the test operation.
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Fig. 1. Concept of new charging system.
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Fig. 2. Experimental apparatus.
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Fig. 3. Surface profiles of coke layer dumped by one rota-
tion with low angle charging pattern (calculation).

Last rotaion

Layer at
first rotaion

Fig. 4. Surface profiles of coke layer dumped by one rota-
tion with low angle charging pattern (model exper-
iment).
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Fig. 5. Changes in particle size discharged from the top
bunker.
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Fig. 6. Main falling trajectory of burden with conventional
and new rotating chute.
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Fig. 7. Radial distribution of burden flow falling from ro-
tating chute.
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Fig. 8. Treatment of burden flow at simulator.
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Fig. 9. Falling trajectory of burden at scale model and sim-

ulator.
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Fig. 10. Changes in particle size of ore discharged from
top bunker at the filling test.

CRENHEFRIIRBESE D S 3 4 L — & — O PHIREE IZIE LD
SfHlE CHER L 7=,

3. ¥iEERMET X M (EXRAE)

RARIFER I K D Baf 2 - BEE, TESem QX)
DEIETEBL TN, KANANZHFTEHAEEZ LB L |
FAERE A TR L 72, T, HERTEIR I K ORI Al

TEAIHER & AR D T E I TIT - 72,

3.1 NERERZL

&, SHAEE) O BIUHIE U 72 IFTE S v 5 — b & O JFRPK
JEPEY S 2 — v DA SERE A R L 22, WPIHREE VY 7L
NOTNRIADL b a VR —AHRE L, BADORER AR
BERIZERE L 72, R5R % Fig 10128 ¥, BAISEER TR L
720D, PR S AR B B IORDRE — BRI & BT AR R
A N4 =V EEETE L il 7z,

11

THELR 6 B IFHT <L L A A BT U 7B A S I O B 38

N

ORE

-
[¢)]

15

10

° Measured st |° Measured
—Predicted —Predicted
0

12 3 4 5870 1 2 3 4 56
Falling position from  Falling position from

center (m) center (m)

3]

Bell-less chute notch
(@]

o
o
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profile.
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Fig. 13. Measured subsurface coke profile after ore charg-

ing.
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Fig. 14. Measured radial distribution of particle diameter.
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Fig. 16. Measured gas distribution before and after the
switch to reverse tilting.
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Fig. 17. Changes in burden profile and gas flow during reverse tilting charge tests.
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