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Synopsis :

The purpose of controlling technique on the gas distribution for a stable furnace
condition is to maintain an adequate peripheral gas flow and a sharp center gas flow, for
preventing a scaffold (ansatz) at wall side and for improvement in the discharge of Zn
from the furnace top. The gas distribution of a furnace equipped with a bell-armour in
comparison with that of the bell-less top has a tendency to be flat owing to the difference
in size segregation behavior in the radial direction, thus posing a problem in
micro-control of the burden distribution. The authors have recently developed a new
method of burden distribution control by the movable armour and introduced it to No.5
BF. This method is aimed at promoting large particle size segregation at the center and
wall side by controlling the bell stroke and speed. This method has resulted in
higher-level gas distribution by the movable armour even under the current sluggish

production, and improvement in blast furnace operation.
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The New Methods of Burden Distribution Control
by Bell-Movable Armour Equipment
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Synopsis:

The purpose of controliing technique on the gas distribution for a stable
furnace condition is to maintain an adeguate peripheral gas flow and a sharp
center gas flow, for preventing a scaffold (ansatz) at wall side and for im-
pravement in the discharge of Zn from the furnace top.

The gas distribytion of a furnace equipped with a bell-armour in com-
parison with that of the bell-less top has a tendency to be flat owing to
the difference in size segregation behavior in the radial direction, thus
posing a problem in micro-control of the burden distribution.

The authors have recently developed a new method of burden distibu-
tion control by the movable armour and introduced it to No. § BF. This
method is aimed at promoting large particle size segregation at the center
and wall side by controlling the bell stroke and speed.

This method has resulted in higher-level gas distribution by the movable
armour even under the current sluggish production, and improvement in

blast furnace operation.

2. &i-7-7—¥lﬁﬁ®ﬁﬁ

21 FTEESSIFORERR

NT—=7— (LIFMA ERGT) 2, ~ L ZMAMBOITA &
S fEL 2 — BRI LD, SRR
WHLTEA, SOETI, A= -7 2B Tz B4
MO TIRENCENE 3~ b o—% 72 i) Zn %
DFMF@F DL ERERELT 2O F O R mo M
SHIREELEERL TV 5,

i AR R AT A~ A ASSE O
BT, ~ Tl & O I MA 12 & 2% Ao
HEDH D AL e d L5k TER, F08, [
NERERTh B o) 8 F 3 i B~ BIETET BT A 3 A6y
AT HL R R T & [ N D I B T H - 7,

CHL Gt HEoL i, HHEOSIEATT 2 TERSA T
B, ~A-T—v—8 47005 5IF (NEHI2584m?) OF b
HIFEIE, MA (2 L 28 A M BiOMT 2 H &L,
PRIHZIR D HIA T & 72,

Al BEROD A~ T — 7 —EmEIC BT B YRR F RO RE
DAERTET B TR & LT, A~ULDHEE, PSR # R
FEERITG, BREREESAMHLAL, JoMiic kD, ~u -7
= =R T L L L ZE DR A R AT RE X e o 7,

AWTIE, TORBELAL & NI 2R~ 3,

T8 5 BN AR OERR % Fig, 1iast, gk
AMAZETL 3~ g4 TONREETH B, Nkt MA
B AR RIS T A LD LD, SR MEERL, B
LT T2 A A [T L - I N R s & (T E 1 15 s XA e
BIEMIETH D, DRI Z Y~ Ky 2RS4 TDT
=R RN ET 2T T — FRNZEREL, BEEF
LS T TR HOE T EEOREEIT) . MA DFE
T i, WNEARE 0 A4 > b & L, 460 mm A2 554 mm B
ET1~6 R4 b&d 5, ALK, FREORRE -z
FINICEAT 250 F 1 F+—DHRT, 9—22, §iA&
LITEDA L v 754 £ THTEFZREALMERE LTu
A,

SHEE ORI, B SHNERE S A P Zn
L E AT TR R A K L, AT TR
L, PR SERED 2 F — 7 Is@m 3 asiEsic ko,
FNENDRAT -TIZBIFAREOHIL S0 EHTH
0, BEAEGZ S d, IREEAIRPEIL L T v B Sk 2T,
Fig. 2(ayic[fliE v P MENE T & & L2 2 b Zn i
EATE N L, W Z 7 9y Fic k0, RS R L
ElE, 72, Fig. 2 (0) 123, 27 —70JSesk s 2

« 1 FRRISS 2 Fl 25 E [T 1

wr TR M S B R
3 TREMBATMB NI E E 8 (1)
ve TRMBORRI BN 6 ()

o5 TSR MBI N b
oo TR B AR
o7 PLRTRFATR 1 RERENE AT e e

& (L)




186 L A i [ TR LA SR il TR N B S (181 I N

! p ORI, AT — THUETEA AT P S Bl
] D AMIET AT S D, TG, A —b T — 7 RSB

2Rl e R, R, BELSRLIC L B 05 F 0 MO
! Bgk3 s £ O IS I Zn O HE S S B A A 2R O fifE
] (B THL I F0E LTS, 2L OHED S
|

Belt
DB ERRET 5 £ 10 MA SRR S50 LA,
Fhbhh, FA M Za RS0 2% 00 TR IUL, bR

Wbt 2708, Hifiic o — 7 Z B4R~ AL, 2 512

I 11N e LG R T AR A T & 2SR S Lz v =T 45
AN 1 RN M 2700, BT ERBINMRIE AL,

1l B Fig. 3 12 T35 5 55T MA »v7 = > DA £ 058

\ i I 2  —_— B AMEY Ly FALETOF AR D v — 7 ERIRT

. AT Ohladli A Z il — DT 2G5 &5 L ORI o 70

R | . _J BELET o0 4 RO & 2R ATy (FHER 7 2R — b il

RN e N | TIRHD) SRR T, T — 7 AR ANFO MA {5 s

h ] Bl EBEL, SR ANES MA {5 2 AN e LD s k

I e Lins D, ATy DR 2N B MIAGES 5 AL A%, WIS T

’ =T RYHEL LA, 22 MA KK i S ot H il

RN P ~ \ P MEAT B - 22, Fig. 442 MA (2B 0T 2 2- T o gk 2
$ 2T =7k ‘thﬁiﬂ)ﬂ[f:}' ELC AN L, £

Y
l I =7 R AR MA{L M S g B,
I COox ¥ — (7 — 7 2 AMNCMAZELE 21T EAS b
Large H ¥ W2, B AR MAS R A 3R A b ID EAETA)
o | ::_—_:-:a..".; (1 O} C:)O'i’\y “iz ;}.!}L L7z, Wz /TIIE LR A IS
i 5'{ u: FL, Zn J—)'f’ﬂlll"f\lé&‘iﬁ“] o ; (AXB) ”Imiﬂld. L TR
Fixed probe [ "1 M{;?};Ezr i % Fig. 5 1=l L 7z,
T T T — 4, Fig. 6 {3~ RBEAMH S AT 5T HER 6 ki
= e Wearing Nl ZoRE = iR T, W IONTEGE, B HURL A 2
“-’»-" plate RPN X SEP IS DT (o a ~»ﬂpyfx 1L
& *@kJ”I'JL'fJW)m Y A TR AL R AR TR TS S
N AFLELBE, N TE RS A B DR AT T 2 — 7 AR
Fig. 1 Schema of discharging equipment of No BF KAt J‘[)‘| ) . Hi! > M LU= 20T 7
F—wh '?‘a‘ffﬂi.llf\'.f/’:m L, & 620, F—na—272
(a)
) 600+ )
Ec |
_;_‘;ji‘:f 400 Fosem e -o.‘.l .
4 5 -
2. - 20 T
Zs wor Dhe \
0 x il . .
0.2 (? L)t
. C;(‘ . . - N\
& A NGt
= 0.1F - 19 .
N r-g * L ) LE J -..\'\
] - —; * - \‘\ N
o : = - 5 N N
= - . wwae® e R ot % ,".‘. oMoy " K%, - - » - ] - -
E iig(o),_. ™ - ‘\“ ™, ; '*“ * - g '- o * ‘-.:.. .. -m -.-‘:'-.._
= 13000 3 . 0 10 20 30
B L — — AR — Stave temperature index {--]
= -
“6 0.4 / \_.—4—\‘,_/ V\'—‘J V \"‘\/\V‘ﬁ I, Times of large slip oecurring
[ 0.2 5 Times of small slip oceurring
1 L 1 1 L I
0 ‘81 Jan.5 10 15 20 25 30

Fig. 2 Liffect of the Fixed probe temperature at center and Zn pereent in dust on het metal femperature {a} and relation

hetween slips and stave temperature index (h)

TN B ERFESR Vol. 15 No. 3 1983 — 16 —



AL L ST T = — ST BT BB LG A i R 187

ATe, is shown as figures in circle

1y \\Q /

el
A

.):‘ ﬂ r
: Q‘\a /
> A

MA position for ore
i il
N

= (o

NG

@ @ O pa

0, ﬂ? 33 | G
DK &)

Ce Cs Ca Cy C; [ G Co
MA position for coke

47T is shown as figures in circle

Cey Y
O\
_ré\ //
%
Cs 3 /
(\2
o/
¥ @
L o v )
s s/ )
3 W 5
50 »° B -
= RS q,/ @
2 R &
= S 1 @
=
-14
@
o B ® D
D
9
Ce Cs Cy Ca Cy Cy [N

MA position for coke

Fig.3 Transition of 7% (sharpness) and 47T {peripheral gas flow) on every

MA notch at Chiba No.5 BF
= 0.2 7A
< oaf \“““\v::&*/’“wﬁ*\
™
3 .
= s00F
s 300

20 SNd

IW\Qjaf\\R//\\/\‘Fﬁ/JJ

40

LT N

—C,0 —f——!———-—--CLO;

Fixed probe

te

~ SHp(L %24 $x1) STI(—)

Ci0aC 04
I l STI . Stave temperature index
(A} Ry

Fig. 4 Operational data on gas distribution contrel
by the use of MA at No.§ BF

TA) period in Figd

(B) period in Fig4

xoy

Temperature

1 23 451100876 1254351106878
w c, Wow C W

Fig.5 Comparison of gas temperature distribution measured
by fixed probe in radial direction

\“\.;/’
0671 g}”
hY
o
Blawing in qa‘\?/

0.69 June ~Dee'77)
3 -
E Al eoke operation
- 7 {May "Bl CR450.3 kg/t) 1
é 0.71F //" Low fuel operation
a . (Mar.'80 FR4I8.4 kgt
A A
@ 5\\0/
@ o
S 073 &5

o
& Tuyere burn-out
_1 Turere hending [Jan.~Mar 79!
0.7500078 ~Jan.'TY;
el

L i 1
§.66 0.68 0.70 0.72 G.74

Coke position index

Fig.6 Transition of hell-less pattern undev typical
operation at Chiba No.6 BF

BITHA 28— BHANNANEE L 22 b2 L 0, &Rl
HEM T I L L LT L — 7 3 A S f, B
TEPNTFLN TS

2EN, MAT%«»VZT&ML NP ar A R 3
X0, H#AZaMmELRL I B3, wiathbila s 2
WDy » =7 SRMEY, po, PEETOEE LA REEHE
Tt nIRLTRGHBACSHETWT WS, 257, b
R A R T, MAIEWT LR TERL 2280,
o, PO EE e =TT AN MIEAL, TR
AL E Ao,

2:2 N L& MABRHEOLER
AR & EIE T 5 O, FER N M L R
BT Z L 5 2 22t bk, XTI LDBAL

LEAUL L R E MA D19,
Fig. Tizi3, ~0 L R L~ T -2 — B3 3 BIR ) %

— 17 — N SIFEFEE Vol 15 No. 3 1983



188 AL A AT T e AT R LT DT Lo B A A RS

Flow control gate

Movable

aArmour Large hell

Rotating
chute

Percolation

Particle size
segregation |

Fig. 7 Schemu of discharging equipment of bell-less type and
bell-armour type

R, WARIECT BEWIE

(1) 5oy o= b OHRNEER)

2) FEABICHT HE T

(3} #7¥ (HEo o den EE S 3% A T 3 [

(4) RS AR

PEIF LS, JHAHAOERIZE N, {REL RIERN, /T
—a L -3, BREBOEME, CXEELE, T, N
I2id, ~ULEEO I, UL L RAZ A TR PR R BT
HrahB3nZ EambsEnTwyw3%,

2:3 R P—7—EBFIZE 3 NERITOUHE

BT, AU T IS BT AR AT B BT &
O EEE A, ORIERIEAY, A AT B, WiH
i, FrTEERST, A2 LIS T R NORAKE Y
WAEAEI LD, B, PRI HDE 2
AtTnIricln, i BT ARIERITTFET B2 L
AT H B,

MO, TP ORISR RY S HEEE LT, e
T — kbl 2O O S R b IR E BT E b

7 Bell stroke
- control

AR RIEANM LI R LEEEL L, TER 2B~ 2
THANTAMIENTL FCGUHME iRtz v bo—n) 408
UL, RERITE R T 2 o a2 3hTEN, ~L-
F—r— UL B T L~ L R0 FCG E il — o flig %
Lo 260z, KAUVIMEE, KAUUBHSERE & R4S T 5 HR
kAL,

Armour
notch/ .
LY
S
%‘\
LA
3

Bell hopper

1 Stock
! line
L Arvmour

Tuyere

Fig.8 1/15 scale segment model of Chiba No.5 BF

3. MAICE3HLULWAOHHIERTORRE

3«1 MREEUCLISMAE
JAPMAE AT 0 IEURPRLEE 2 1 52 B IF4r 41 % R 8 B 7o il 7

Table 1 Comparison of particle size

o No.dBF 1/15 scale segment model
Particle size Weight percent Particle size Weight percent
{mm) % {mm) (%)
150 4.7 43 B 1.2
50-35 5.5 3-2 ' (0.1
35-30 4.1 2:1.5 g.1
Ore 30-25 5.3 1.5-1.0 17.1
25-20 8.6 1.0-0.6 33.1
20-15 12.3 0.5-0.4 14.4
15-10 25.8 0.4-8.2 12.0
10-5 28.7
-5 5.0
+100 8.9 6-4 27.5
100-75 5.5 4-3 32.5
Coke 75-50 43.2 3-2 40.0
50-25 48.4
-25 1.9
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