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Experimental and Numerical Analysis on the Movement
and the Accumulation of Powder in the Deadman and the Dripping Zone of Blast Furnace

Takashi Sucryama

Synopsis : The powder-gas 2 phases flow experiment using parallel packed beds was carried out in order to quantitatively analyze
the powder movement and the accumulation in the lower part of blast furnace, and powder penetration to the deadman.
The powder mass velocity and powder hold-up are strongly influenced by the gas velocity, the powder diameter and
the injection amount. Especially, in the low gas velocity condition, the powder mass velocity decreases and powder hold

-up Increases.

Powder accumulation is so much in the coke powder of the larger diameter, rather than the pulverized coal.

The new equation of motion concerning the powder movement was derived. Which is taken into account of the
friction as a interaction force between powder and coke. Furthermore, new numerical equation which can estimate
powder hold-up under the blast furnace operating conditions was proposed.

Key words : powder velocity ; powder hold-up, coke powder, powder penetration, pulverized coal injection, deadman, dripping zone,

hold up, gas velocity.
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Fig. 1. Schematic aspects for the powder movement
and accumulation in the lower part of blast
furnace.
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Fig. 2. Experimental apparatus for the powder-gas 2 phases flow through parallel packed bed.
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Fig. 3. Powder carry over curves for the single
packed bed.
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Fig. 4. Relationship between gas velocity and mass
velocity of powder.
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Fig. 5. Effect of gas velocity and powder injection
rate on the powder hold-up in the packed
bed.
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Fig. 6. Effect of powder size on the static hold-up
and the dynamic hold-up.
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Fig. 8. Effect of gas velocity on the total hold-up.

FPBA &R~ DO 4" A B D4R % TR BT ER
AN X o THIZE LIc, WBOENIEK, FAEORRY
Ergun®OEHBERFPHCTRGELICE A, BOLT#%
JELREL, BozEfE, KTREHTEIDTEHELLY
ZEBGEE BT BH I EbroT,

B. BED®EE - BROHIUL

61 HEBHETIEHHERX
EIFREOK O_EREE LRGeS 5 L THE
R ZRET ALV O RS GE AT L L 5,
WO LA BT 2 MBI HFRERR(2)KD L S ok
i, BWEEEFYmMkET S L

32

Powder - Coke
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Fig. 10. Relationship between Froude number and
friction coefficient of powder-packed bed.
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Fig. 12. Effect of gas velocity on the hold-up in the
deadman zone.
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