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Size Segregation of Sinter in Top Bunker of a Bell-less
Type Blast Furnace

Yoshimasa KAJIWARA, Yoichi AMINAGA, Takanobu INADA,
Tsutomu TANAKA and Ken-ichi SATO

Synopsis :

The size segregation of sinter in a top bunker of a bell-less type blast furnace was experimentally in-
vestigated by the use of a full scale model as well as a 1/10 scale model. The following results were
obtained.

The size variation during discharging from the bunker was significantly reduced by the installation of a
simple stone box of suitable size at the suitable vertical position in the bunker for the restraint of the size
segregation during charging of burden into the bunker. On the other hand, the installation of an insert to
regulate solid flow in the bunker during discharging resulted in the meager reduction of the size variation
during discharging. Accordingly, it was proved that the restraint of the size segregation in the bunker was
of prime importance for the reduction of the size variation during discharging.

The increase of the charging rate of burden into the bunker decreased the size segregation in the bunker
and, as a result, the size variation during discharging was reduced.

In case of two bunkers in series, the size variation during discharging from the lower bunker significantly
depended on the re-segregation of burden in the lower bunker during discharging from the upper bunker.

Key words : ironmaking ; blast furnace process ; bell-less top bunker ; size segregation.

1. #

BPRTEANO B O ANFER, FRICBI L T ARS
fi, {LFRG, Z8%EIE I CHE 5 -0 0 EE 2 H#E
FEBETHAD., FREALOGIMER L LT, EREFEI
EEHFOOHALEI— 7 ADERESASHAEENTE
1o, AR, RIERIEAEVSEICASKS X DD, FE
HRKES AR ShT& 7.

ANV L AR EFF A O L E SRS K & 7%
BB AFEEN T —HNORRRTB LU N 1 —
D OHERRF ORELEIC OV TIIEEERE S H LD

LAHL, ShOOBPCEERITTERIICHET A%
FHEIARTDTH L. FFiZ, N2 =~ AR L,
N H—HORERITICKE R EEY 525 SR

B, FEAREOLBICHETAMEIIR M-S,

¥ 7282 A — N ORERT & PR B O REE L) OB
HROBF LA THTHEH. BHOS2E N H—~DE
ABERPERBA M-V Ry 2 ZHERETH LI N>
H—HDA =Koy 7 AMEFEREL, TAFHEZ
1.5% HEL. BELYEINCHI—HIIA v H— bR
FAT 12— FERELC, PR RL e % HH L 2.
L2L, WFhOBRELA =YKy 22 f v H—
b AT 12— FEREEICB T BT H —NORARRHT
B X UHHEER O N > —NOREKRF R % FERE I3 BET L
Twhv, §#2T, EABOKERENB X OHEHE O
REB T 2N oME LR EIKELTH 5.
64z, i, MAHNMREZERE L RMREEEL B
LT, Nryh—%iFIEES (PB) & LW THY

B1 61 4F 10 AXRSFHEARIITERE BM624E 7 H 31 H5fF (Received July 31, 1987)
* (FREEITEGRELESHEMHIEH (Technical Research Laboratories, Sumitomo Metal Industries, Ltd., 16
Oaza-Sunayama Hasaki-cho Kashima-gun Ibaraki pref. 314-02)
*2 (FRE&RTEGR) SRS (Kashima Steel Works, Sumitomo Metal Industries, Ltd.)



NV L ZAEEORETEIN > H — 12 BT B BEHEE O R RIRHT 979

WEEZ (CF) &LV L 2AEAEBIRHAE S
CFEIRNL ZI2BW T, TEB/NNY I —HORZRN
B EBRN - DO ELB OB T HD
T, TR —OPHREORELE k0 PB &
NNVLVAEBELRLEHERENSD, CFEIXLVL XD
PRI B X O ELEICHET AMEEREE NNV —D
BEWBRES TV,

P2 TARBETIE, "NV RN H— ORIRIT &
FELEEETIMEL I —T bbb HEAREOEE, H
b OMFELRMROME, CF BNV L ZORELE—
2WnT 1/10 FERERIEE S L OEP KERIZE *
WTHEET L 7z,

2 R B F &

R L7 EEBRBEE I3 Fig. 1 1SR 1/10 8RR
BERBOOEMAKEREECTHD.

1/10 S RAERVEER O MBRIE, RicE < LRzl
*ERBLTHRELLY.

N —=~DFERFEAROLRWN 2, 3 X TE
ETHELLENN (F,), BESENET L OEREER
KEANEHEET LHEOHES (F), HEFERXRE»S50
RYERT (F,) B XUHREHERTOREEND (F) T

<

Crane

Charging
Beit Conveyor

Speed 38m/mi
Width  350mm

Length 5m
Lower ?
Bunker 700
120L —
A60° Feed
1{ Hopper
Sampling | .
] Upper Stone Box
Bunker

Fig. 1.
model.

Experimental apparatus of 1/10 scale

Table 1.
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Fo=mV coreeeeecrcaenaniiiiiiiniinnin. (1)
Fo=MyBD eererrermeeniiniiiinn, (2)
Fs=,0gD3 .......................................... (3)
Ff:f(¢ingngst) ........................ (4)
IIT mc: EEEE (kg/s)
Vg s X7 HE (m/s)

D REEE (m)

g : EIEEE (m/s?)

f o BEEERY (—)

¢ - PR EEHE AR ()

BIEE—D ¢ DFEBZERT 254G, 1/10 #RER
FEBTRROZOOERTTHREEF L —HE TR

F, V

I o 2D (5)
F, m

szﬁ:W ........................... (6)

o THRBRIER BT A YN THE (V') &
HEREE (m’) 2 RkRCESVTBREL.

V’:y(%)“ ................................. (7)
m = '(%)H ................................. (8)

BB, N)harXyEoRROMFENHERFIRED
HMEPTELELEICE =1L, £ %Y, I & Froude ¥
ISR TWAEBRTE TH 5.

RE L 7-FEEBRSEM% Table 1 13R$. BEEOISHR~7
Loz, NrAa—AoHRROKEELRIIT -7 XKD
LEEG DN DBEETH O 72D T, FERIBEETOA Y
R L7z, EWABRIEERR I L B, R
e Toh b, 1/10 fRAERIEBICHER L 225k s o kL
ERERIE 1~2mm A% 10wt%, 3~5mm & 45wt%, 7—~
10 mm % 45wt% TH 5.

Experimental conditions.

Kind of burden
Diameter of bunker
Effective volume of bunker
Amount of charging
Charging belt conveyor speed
Charging rate
Discharging rate

Full scale model 1/10 scale model

Sinter Sinter

6 000 mm 700 mm *
95 m? 120 L%

148 t/ch 260 kg /ch

120 m /min 38 m /min

0.04,1.1t/s 0.076,2.1,4.4kg/s

1.41t/s 3.7kg/s

* 1/10 scale of an actual bunker
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Fig. 2. Influence of charging rate on the size
variation during discharging in the full scale model
experiment.
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Fig. 3. Influence of charging rate on the size

variation during discharging in the 1/10 scale mod-
el experiment.
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Fig. 4. Change of the size segregation in the
bunker under different charging rate in the full
scale model experiment.
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Fig. 6. Effect of the installation of the cone type
insert on the size variation during discharging in
the full scale model experiment.
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Fig. 7. Effect of size and shape of the stone box
on the standard deviation of size during discharging
in the 1/10 scale model experiment.
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Fig. 8. Effect of vertical position of the stone box
on the standard deviation of size during discharging
in the 1/10 scale model experiment.
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Discharge Hole
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Key |Time of Tracers
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A 060 ~ .00

Fig. 9. Effect of the installation of the stone box
on the discharge behavior in the 1/10 scale model
experiment.
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Fig. 10. Effect of vertical position of the stone
box on the size segregation in the bunker in the full
scale model experiment.
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Fig. 11. Effect of the installation of the stone box

on the size variation during discharging in the full
scale model experiment.
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Fig. 12. Size variation during discharging from
CF type bell-less bunkers in the 1/10 scale model
experiment.
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Fig. 13. Size segregation in the lower bunker in
the 1/10 scale model experiment without installa-
tion of stone box in the upper bunker.
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Fig. 14. Size segregation in the lower bunker in
the 1/10 scale model experiment with installation
of the stone box in the upper bunker.
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