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Influence of Gas Flow on Burden Distribution in Blast Furnace

Synopsis :

Hiroaki NI1SHIO and Tatsuro ARIVAMA

The surface angle of burden and the process of formation of burden distribution were studied under con—
ditions of gas flow with the aid of experiments and theoretical calculations. The following results were

obtained :

(1) The gas flow affects the burden distribution in three ways, namely, the decrease in surface angle
of burden, the collapse of surface coke and the transient fluidization of coke at furnace center, when ore

is charged.

(2) The surface angle depends on the value of o u? of gas and is 2 to 7 degree lower with normal gas

flow in blast furnace than without gas flow.

" (8) The collapse of surface coke in charging ore becomes considerable with increasing gas flow rate.
(4) When ore moves from the periphery toward the center, gas flows avoiding ore bed because of its
low permeability, collects at the center and fluidizes the coke there, blocking the ore motion.
(5)  Such a phenomenon to form coke pillar at the center is to be rather observed with pellets than sinter.
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Fig. 1. Forces acting on a piece of surface burden.
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Fig. 2. Experimental apparatus.
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Table 1. Physical properties of particles used.

Particles Siz[‘infl?ge APII;(;S;IUE%Q;;F;] Unme [m/s] Bulk density | Angle of repose
Calculated | Measured [kg/m3] [deg]
(a) Glass beads 1.5~2.5 1240 ut-44 1.09 1.05 1594 24.7
(b) Glass beads | 3.5~4.5 650 ut-es 1.69 1.77 1525 25.7
(¢) Glass beads 6.0 415 u1-e8 2.19 2.35 1549 25.4
(d) poly-stylene | 1.5¢x2 760 ut.43 0.85 0.88 604 34.8
(e) Coke 3~10 362 u1-m 1.34 1.43 611 37.5
(f) Coke 5~10 288 ut.% 1.42 1.70 535 37.7
(g) Sinter I~ 3 1320 ut-s4 1.26 1.49 1934 36.5
(h) Sinter I~ 5 680 ut-67 2.09 2.00 2330 36.7
(i) Pellets 2~ 4 585 u1-62 2.04 1.90 1853 32.9
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Fig. 3-1. Surface angle of particle bed in gas flow.
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Fig. 3-2. Surface angle of particle bed in gas flow.
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Fig. 3-3. Surface angle of particle bed in gas flow.
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Table 2. Physical properties of blast furnace
burden.

Coke | Sinter | Pellet

Bulk density [kg/m2] 525 1660 2150
Void fraction [—] 0.51 0.45 0.41
Size of burden [m] [50x10-318x 10-3|12x 10-3
Shape factor [—] 0.63 0.67 0.85
Minimum fluidization 2.9 2.5 2.2

velocity*1 [m/s]
Apparent friction 205 876 1469
factor*2) [1/m]
*1) Calculating condition :
Top gas temperature 120°C
Top gas pressure 2 atg
(4P/H)g,. ( 1—e )
* =M/ )8e
9) F po 1.75 4D.e3
40 T T
— | l Top gas;press. 2 atg
g temp. 120°c
g
g

I
0 0.5 1.0 15 2.0 15 30
qas velocity [ m/sec]

Fig. 4. Surface angle of burdrn in gas flow.
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Fig. 5. Correlation between surface angle of
burden and pu? of gas.
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Fig. 6. Mechanism of formation of buden
distribution in gas flow.
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Fig. 7. Change of gas velocity just after coke dumping.
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Fig. 8. Change of gas velocity just after ore dumping.
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Fig. 9. Experimental apparatus.
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Fig. 10. Formation of burden distribution in gas
flow.
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Fig. 11. Change of gas velocity at center just

after charging.
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