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Improvement of Burden and Gas Distribution in Blast Furnace
Based on Full Scale Model Experiments

Hiroaki NISHIO, Tatsuro ARIYAMA, Kazumasa WAKIMOTO, and Atsushi YAMAGUCHI

Synopsis:

Although many efforts have been made to control the burden distribution, there was not yet adequate
information to obtain the best control. Therefore, Nippon Kokan K. K. built a full scale 36° segment
model equipped with two bells, movable armors, a burden discharge facility and a cold blast supply
facility. A number of experiments were made to obtain the burden and gas distribution.

The results of these experiments have been utilized to improve the burden and gas distribution in
Fukuyama Ne. 4 BF; the change from two-batch charging to one-batch charging leading to a more
uniform burden distribution resulted in the decrease in fuel rate by 10 kg/THM.
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Table 1. Gapacity of charging equipment.

Stock volume of middle bell hopper max. 10t

Stock volume of large bell hopper max, 20t

Stroke of middle bell 700 mm

Stroke of large bell 700 mm

Descending time of middle bell 6.5s

Descending time of large bell 12.0s

Movable armor stroke adjustable
in the range of 200 mm
to 1000 mm

ore hopper

ﬁ shovel loader
p—m

Fig. 4. Arrangement of equipments.
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Fig. 6. Burden distribution obtained with and
without blast.
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Fig. 7. Burden surface profiles measured in
model and blast furnace.
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Fig. 8. Descending distance distribution measured
in model and blast furnace.
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Table 2. Experimental condition.

Mixing rate in ore sinter 75%, sized ore 25%
ore/coke 3.8

Mean coke layer thickness 860 mm*

puz of top gas 2.2 kg/ms?

* based on nominal bulk density of 450 kg/m3

Table 3. Chai"ging sequence.

Purpose No. Charging sequence*®
B B
Two-batch charging 11 CCl 00|
2.0
600 700 800 B
7 CC | 00 | CcCl] 00|
2.0 2.0
B B B B
One-batch charging 58 c|] €] O] O}
2.0 2.0
B 900 B 900
59 c| ¢l O]l O}
2.0 2.0
700 900 B 900
63 c, ¢l oL O}
2.0 2.0
B B B B
Non waiting 14 Cl| C¢|] O] O}
2.0

X =distance from wall to movable armor
position expressed in mm

B =wall surface position

L =stock line expressed in m

X B
* CC| 00|
L

Distance from center [ m}
0 1020 30 40 50

Distance from center [ m]
"0 10 20 30 40 50

NO.7

Fig. 9. Effect of movable armor adjustment on
burden distribution.
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Fig. 10. Gas velocity above burden and gas flow

pattern in burden without movable armor adjust-

ment.
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Fig. 11. Gas velocity above burden and gas flow
pattern in burden with movable armor adjustment.
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Fig. 12. Effect of movable armor adjustment on
gas distribution.

Fig. 15. Effect of movable armor adjustment on burden distribution.
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charging on gas distribution.
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distribution. ‘
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Fig. 17. Change from two-batch charging to one-
bach charging in Fukuyama No. 4 BF.

AICEST, SARBESMIIE—Lt3h T3, ch
i, N FEADI I IECEATAHEEGEN L
EERADEAY)» LI 5 TROEMNOBE YT 51
BHEBEBRS.

D H AYSAAE, Fig. 14 © No. M TR X h %
73, Fig. 12 o No. 7 i, #ike dv 0 3, o
W, RO HEER S D AMCE-.

83 FREACHLEEMLIZHE
Table 3 No. 58 3.3, 2 AT 2-C = SL2.0m

TIEEL, FAEACHELEITLBETHS. 0B
HEORAYHAL, Fig. 15() WREhsy, GABE
DAL ZFDLDTH—THS., “hit, =2—27 ADBTFIC
IDOT X DHEMENMET L, #HAEOHEMACES -7
DTHD,

C o7, Fig. 14 ROREhB L 51, # A A
1%, No. 14 X b X LIRS SITEST WS,
84 Ny FEARD MA #Hif

No. 58 WHLABES T OB —PAT SR T B O
T, ThEEKZLTMA #F%inx Txs. Fig. 15
(b) @ No. 591z, 2-C L 2-O = 900mm o MA &
PR LIBATHSD. ZOBE, 4 — SHA LIRS
DT -7 ADE-Z7RFHEI NI, LisioT, +
v VRADLSK, FABEOME I TETS,
WA BEN R R L ¥ ¥, BIRogsEE
BT D EAAREE A B,

No. 63 % 1-C iz 700mm o> MA %8 L7-354
ThHs. 2-Co 900mm o MA #ED%) % Hi1, No.
9 LIHBHICELDTHBMALDE LS. 20X Hic
Ay FERADRE, TROEEYZITod\-.

Fig. 16 1%, Ll k3 7 — 2HIET 5 7 A F#k n
. RO & A ORINEE R A 2 b B A,
Fig. 15 OB LB LTV 5.

9. RIFCBIFIDZF v —CBAMSNy FL§
ANDYIDEX

fall 4 BF Tix, BAMH AR ERERY 5% %
HEFD 53 £ 7 H 31 HitF v —S¥,EAND, 72— 2 AL
b SL 2.0m DigERTH, FHEAN, BAFED
U EXET2%. Zohbuit, EREHFE L HE—
RO BESMA*HES BB 2210k, ¥AFBARD
M L2155 2 & THOL.

Fig. 17 W AFRY ) B2 B OBERB Y RT.
Bnbbrbloi, FHRERD, #AFER OFL
(CO/CO; HDIETF) HHicTZ LA TE, ZREBEED
EREMEDT, £ 10kg/THM o BREHHAET % 25
THZEMNTEI.

WO BB CHE LALERE = — 7 ADBEROL
ik Fig. 18 WRT D, hbOEAYSHIE LR T
W5,

Fig. 19 12, Yo 2 AEDOKE V57 (SL T 4.9
m CEHE) CTRE UICRE, # AFIARSMdms,
LBt FER LTeA D, $FBE~pRIECi—Tc» A FIH
BoamE, FAFAREEEXB TSI &5,

— 59 —

®



EMPRBBERCESLEFOEAY R XU H A OYE 1531

4.0
-+ | —e— Two-batch churgmg
. cc?ooiccmoﬁu
.o 30F -—-- One-batch charging
= f 900 8 ,
S cicloiol
@ .0
@ 20f
o 10

U —h i

00z 9 06 08 10
Dimensionless distance from wall [ - ]

Fig. 18. Ore to coke ratios measured with sur-
face profile measuring device in Fukuyama No. 4
BF.
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Fig. 19. Gas temperature and gas utilization
measured with in-burden probe in Fukuyama
No. 4 BF.
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