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Synopsis :

Size segregation of sinter in one bins and bunkers of the bell-less charging system was
studied by using a small scale model of Chiba No.6 blast furnace. Observations of flow
patterns by means of coloured particles and measurements of retention time
distribution by the use of tracer particles were made to understand the size segregation
behavior. A funnel flow and a wide variation in the size of discharged particles were
observed in each bin or bunker. In the case of the ore bin, a decrease in size segregation
was aimed at and a flow control insert of an appropriate size and location was found
effecitive in decreasing size fluctuation by 1/2 to 2/3. Control of the manner of the size
variation of the sinter as it was discharged from the furnace top bunker was studied for
better control on burden distribution at the furnace top. It was found that a wide variety
of the manners of size variation could be achieved by a combined use of a flow control

insert and a filling chute at both the surge hopper and the furnace top bunker.
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Synopsis:
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Tsutomu Fujita

Size segregation of sinter in ore bins and bunkers of the bell-less charging system was studied by using a

small scale model of Chiba No. 6 blast furnace.

Observations of flow patterns by means of coloured particles and measurements of retention time distribu-

tion by the use of tracer particles were made to understand the size segregation behavior. A funnel flow and a

wide variation in the size of discharged particles were observed in each bin or bunker.

In the case of the ore bin, a decrease in size segregation was aimed at and a flow control insert of an appro-

priate size and location was found effective in decreasing size fluctuation by 1/2 to 2/3,

Control of the manner of the size variation of the sinter as it was discharged {rom the furnace top bunker was

studied for better contrel on burden distribution at the furnace top.

It was found that a wide variety of the manners of size variation could be achieved by a combined use of a

flow control insert and a filling chute at both the surge hopper and the furnace top bunker.
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Fig. 1 Schema of charging bunkers of a bell-less top blast furnace
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Fig. 2 An experimental model of an ore bin
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Fig. 3 Experimental apparatus for testing variation of
particle size of sinter in the surge hopper and
the furnace top bunker

Tablel {(A) 2 x§T L s L1712,

e AMORIE A, FAME, BAMNE (HF
LoE 7R, FENEE, BiRERORE, T,
WA EZEL CRiEEEOME & 1T~ 72, BEH
WEL, EBEPRITCRELBEEL LTS L0
Lol T, LIEONERTIEERTR L L
Lt fz, HETEL, BEBL 2R T4 3keTo
SHUFRL, FThEhoast-7Trra—F
FaAdwaltaTREST L, £oPRNTEEED
Fihe LUKz, BEREN EOLSHIC—ERY
DL, FEHEAL2EM)EL, GITEEICT
- 12483, 4 BB OBEME BRI,

4:2 HEADREKNE

Fig. 4 12FE PRI EOENBBERE O b v —

Tahle 1

(A} In the case of cre hin

Full Load : 220kg
Discharged Load : 80kg

80 i
!
70 4 T
!
2 604 |
E H ~d
s 5011 PR W
= " A o
.% 40 4 ‘\S\h?\‘ \..rj//f g
by =
= —
é 30 1 N | f q‘; -
:>U 20 \\_‘\ } /—""//
T Ty
10 A
- N P4
N NT A

T T T T T T ¥ 1

490 30 20 10 0 100 20 30 40
Horizontal distance {(¢m)

Fig. 4 A typical example of flow patiern of sinter in
a model bin
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Particle size distribution of sinter used in experiments

(B} In the case of surge hopper or furnace top bunker

Hopper Particle size Planned Measured Hopper Particle size Planned Measured

No. (mm) (%} (%) No. {mm) (%) (%)
1 0.36~0.42 0 11.4 1 0.30~0.42 0 3
0.42~0.59 31 30.5 0.42~0.59 10 17
2 0.59~1 29 30.1 2 0.59--1 15 9
3 1~1.41 16 114 3 1~1.41 15 26
1.41-2 12 10.2 1.41—-2 20 26
4 2—-2.8 7 4.0 4 2~28 25 14
2.8—4 5 2.1 2.8~4 15 7

7 {mm) {mm} i {mm) (mm)

r 0.79% 0.664 " 1.26 0.995
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Table 2 Experimental conditions of surge hopper-
furnace top bunker system

Charging) Velocity of | Discharging Filling | Particle
rate conveyor rate hut R
{kp/min)|  {m/min} (kg/min) | CMIE D28
40 4.3 60 Applied| (B1**
S.H.*
" it M NOt i
applied
FTB'| 60 46.8 84 Not !
applied

+ S.H.: Surge hopper
F.T.B. ! Furnace top bunker
*» Shown in Tahle 1
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Table 3 Experimental conditions for charging size
variation patlerns of sinter in the surge
hopper and the furnace top bunker

Charged S.H.A F.T.B.*
Case weight Filling Filling 7
kg chute chute Insert
A 170 b
B n — - a
C " ) 3
I " O — b
E " & a
F " @) Q c
+ 5.H.: Surge hopper
F.T.B. . Furnace top bunker
Charging Velocity of Discharging
rate conveyor rate
tkg/min) {m/min} (kg/min)
Surge hopper 40 34.3 60
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