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Development of Burden Distribution Simulation Model for the Bell-less

Top in a Large Blast Furnace and Its Application

Synopsis :

Michinori HATTORI, Bungo IINO, Akio SHIMOMURA,
Hideaki TsUKklI and Tatsuro ARIYAMA

The burden distribution model was indispensable so as to ensure smooth blow-in and stable operation
with high productivity of Keihin No. 1 blast furnace, which is one of the largest blast furnaces with bell-
less top. On the basis of the full scale model and 1/10 scale model experiments, the effect of enlargement
of throw diameter on burden profile was analyzed. The behavior of the discharged material from the lower
banker was also investigated. Considering these influences, the burden distribution model for Keihin No. 1

blast furnace was constructed.
nace with high productivity.

It has been successfully applied for the operation of Keihin No. 1 blast fur-

Key words : bell-less top; burden distribution ; simulation model ; blast furnace.
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Fig. 1.
ment of Keihin No. 1 BF.

Schematic illustration of charging equip-

Tilting velocity wy=0.243 | wj=0.768 | min"!

O Particle diameter | D= 1/10D;
Coke D,=148.5 | D{=5.6 mm
Ore D,=17.0 | D;=1.8 mm
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Fig. 2. Comparison of burden profile between

Keihin No. 1 BF and Fukuyama No. 2 BF.
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Fig. 4. Comparison of burden profile parameters

of coke between full scale model (Fukuyama No. 2
BF) and 1/10 scale model (Keihin No. 1 BF).
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Fig. 5. Comparison of burden profile parameters

of ore between full scale model (Fukuyama No. 2
BF) and 1/10 scale model (Keihin No. 1 BF).

RIEBRIER 2 5158 5 n 7z FRHE 22 O FEE» & D FEsE 0

BEATEML 7285 2 — 5 % [T, ’

3:2 RIFCORBETHHELOTEHRNH—HSD
R

3-2-1 BB O% TELEF

SRR LR O & 5 12 FRHE 22 55 & JFBEH & O BB
TXREINDEZZONLH, FEBREHEREDOMEDRE
CIREHOSEY 2 — S DETHHOEH 2 LE L
5. ZOFRBOETHHOELRE, WARS?ORXL
FREIERL:., ZOEFVMEFERY 2 — M H5HOR
UHLEELFHETAHD L ZORUH LFEELZ L LI
HETHMEEIE T AESICbhN TS, Fig 6 12K
NWIELEBOREER LS I 2aL—Ya Y EFMICKBE
BRREONBERT. EWIREHE 4 HPT, &SHH
3PMDBMELIT 7245, BO—HERL TS, T4
bb, HEY 21— POESOAFEET L, BERET
BRI TTRETH 5.

3-2-2 FEHE O EE)

WRTEN > — N TEBORERT AL BI5E, N
= D S N AR ICERELE AL, ERPNICH
Y28, FEHRRLAERRTORERNITCEE Y S
W, TRARSHHFERT D ErFMEENTVWDY., K
EELIEFO 1/10 BURER & o2 EBRICBVWTY,



KERANL AEBECBILEAYI /S I2b—2a YEFPVORRLIRFE~DEH 1349

- Distributing chute

—2f

E

= 36 40 44 48 52 «Tilting angle (degree)
3 =1 L b
o) \‘ \\ \\ \\ \
~ LURN \
8 N3

= SL=0

£

2

° 1

Q

s

2]

o 2

O Measured falling trajectory in case of ore charge
57 e Simulated falling trajectory in case of ore charge
i )| 1 Il 1

Distance from center (m)

Fig. 6. Comparison of falling trajectory between
measured and simulated ones in Keihin No. 1 BF.
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Fig. 7. Changes in diameter of particle dis-
charged from lower hopper in Keihin No. 1 BF.
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Transition of burden distribution by simulation model at Fukuyama No. 2 BF.
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Fig. 10. Transition of relation between ICS and IOS at Fukuyama No. 2 BF.
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Fig. 13. Transition of Keihin No. 1 BF operation.
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(b) Gas composition profile measured
by upper horizontal probe

at Keihin No. 1 BF.
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