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Abstract

Thewarm water model experiment that assumed the blast furnace hearth has been perfor med, and
theliquid flow and the heat transfer property have been examined. The experimental result was consid-
ered using the calculation based on the mathematical model, and the flow and the heat transfer of areal
furnace were presumed. The flow was not uniform in the direction of coke free layer height when the
deadman floating height was lar ge, there existed fast flow region in theright under part of the deadman
bottom and stagnation region in the furnace bottom part. Not the furnace bottom upheaval but the
deadman low permeability did strengthen circulating flow near the sidewall. Measures for floating or
sinking of the deadman in an actual blast furnace were evaluated from the balance between solid load
and buoyancy. In some cases a negative correlation was found between the calculated sinking depth and
the center temperature of furnace bottom with sometime delay. It was considered that when a deadman
behavesin a specific manner, it may affect the temper ature of furnace bottom through theliquid flow in
the hearth region. From the consideration of period and spatial distribution of temperaturerise, it was
estimated that flows of molten iron which move in the hearth toward tapholes are the cause of the
sidewall temperaturerise.
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@ Cylindrical vessel @ Temperature sensor

@ Distributor ® Dyed tracer

@ Packed bed @ Light sensor

@ Cooling Jjacket @ Flow meter

® Silicone rubber @ Pum

® Heat flux sensor @ Tark
ooooooo

Experimental apparatus

Temperature measuring
@ (9) TH: Taphole

10
- O~@ : Tracer injection points
« (1~ : Temperature weasuring points (1~{7) also heat flux)
(1X2¥3): Side wall(height:8am) , (4X5X6X7): bottom
(1X8X9X0 : Side wall(height:4,8,12am) (1):0° (8) :30° (9) :60° 10 :90°
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Temperature measurement and tracer injection points
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Solidified layer

unit:min
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Impermeable layer
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Tracer travel time mapJ effect of impermeable regiond
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(=1 v ,wh)
(b v ,w: velocity of @ , r, zdirection; h: enthalpy)

(", diffusion coefficient; S, : cource term)
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f, =150 (6)
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Effect of solidified layer and impermeable region on liquid flow and temperature
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Calculated deadman sinking depth (m)
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Relation between deadman sinking depth and hearth temperature
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Relation between deadman sinking depth and hearth temperature con-
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Example of hearth sidewall temperature change
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Temperature distribution at various period
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