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Model Experiment on the Formation of the Cohesive Zone

in the Blast Furnace

Toshiyuki IRITA, Masashi Isovama, Yoshiaki Hara

Yoshio OxuNO, Yuji KaNavama, and Kiyoshi TASHIRO

Synopsis :

In order to clarify the dynamic behavior of the cohesive zone in the blast furnace, a simulation model

experiment was carried out.
One-sixth scale sector model unit was built.

Quasi ore and coke were charged at the top and hot air

(180°C)) was injected from the tuyeres. The formation process of the cohesive zone was observed via a

glass wall fitted on the front of the unit.

(1) The cohesive zone is found to be classified into inverted U, inverted V and normal W types, each
of which seems to be attributable to the characteristics of gas flow around the root of the cohesive zone.
Among them, inverted V type is most desirable for its' efficient heat exchange and low thermal load.

(2) As concerns burden distribution, a high ore/coke ratio in the periphery makes the cohesive zone

inverted U type and a low ore/coke ratio results in W type.

In order to obtain inverted V type, an ap—

propriate permeability of the root, especially at the wall side, is necessary.

(3) The cohesive zone tends to become inverted U type with a decrease in the thermal flow ratio. An
increase in the blast volume raises the level of the cohesive zone and causes its width to become broad. The
permeability of the cohesive layers also exerts a large effect on their formation.

The mechanism of the cohesive-zone formation has been discussed.
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Table 1. Phyisical properties of experimental burden.

Particle Bulk density  Voidage Specific heat Heat of fu- Pressure drop mmagq

size mm kg/m3-bed m3/m3-bed kcal/kg-K sion Remarks
(30°C) kcal/kg 4P(20°C) 4Pn,(90°C)
Quasi ore 47 420 0.50 0.533 44.8 6 223 Low m.p. alloy: 13.295 wt
Coke 10~15 620 0.43 0.250 e 3 —_— Coated particles
Charge ) Table 2. Experimental condition.
o H &Exha‘usl pipe
Movable armour Standard Range
< R
Beli i\ EIZN Tt;;‘;;;j;gr Blast volume Nm3/min 9 6~12
iz i Air heater Blast temperature °C 180 150~200
e (—| Thermal flow ratio* -— 0.85 0.6~1.0
(=4
50 - 2 Coke base 1/ch 32 24~32
Fusion =] Ore/Coke - 2.25 1.5~3.2
madel 35
L c )
/< S o8 Flow *  Water equivalent flow ratio of burden to gas
S RN control
925 halt=] - valve
= ©
L. 2 R
= mE =
/ ’X\ Cuyere i “ = 300t g 600
' ) i £ E Robe river
E ~ 1l
~ pellet
Cold air valve Blower a 200 a 400!
(Dblast temp. 13 2
control ) ] k-l
& §
100+
é g 200 Sinter ﬁ
i a=aNl a & :
Sealed box for discharge ) \

Fig. 1.

Experimental apparatus.
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Fig. 4. Denomination of each part of the cohesive

zone.
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the cohesive zone.
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Fig. 11. Relationship between the blast volume and the shape of the cohesive zone.

Quasi ore A L B8 2 C o | D
4Pmax (mmagq) 310 223 169 107
Ope rational
condition
BV 9 N/ min
BT 180°C "
TR 0.83 -
Qo/C 2.3 -
Distribution P — R SH
4 =~ = = —
S Qy
S 2 ;/0_(\()
o
¢
0
Center Wall
i T T , ]
Blast press - 891 800 703 579

Fig. 12. Effect of the high temperature property of the quasi ore on the formation of the
cohesive zone.
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Fig. 14. Relation between the shape of the cohe—
sive zone and the gas flow.
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