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Bottom Shape of Blast Furnace Deadman and its Floating/Sinking Behavior by
3-dimensional Model Experiment

Akihiko SHINOTAKE, Morimasa ICHIDA, Hajime OOTSUKA and Yasushi KURITA

Synopsis : A three-dimensional scale model which simulates the motion of a deadman in a blast furnace was used as the experimental apparatus. The

floating and sinking movement and the bottom shape of the deadman were investigated. The effects of factors such as furnace bottom shape

and liquid level on the deadman behavior were examined.

When the water level moved up or down, the movement of the deadman bottom center lagged behind the change in water level. When the

deadman touched the furnace bottom before floating, floating of the deadman started earlier with air injection from the tuyere than without it.

In the condition without blast from the tuyere, the initial shape was almost unaffected even if one of the factors such as water level, a load

on the deadman, or exhaust of particles was changed as a variable. In contrast, in the condition with blast from the tuyere, when particles

were exhausted simultaneously with water supply or drainage, the deadman bottom gradually rose up toward the furnace wall.

Measures for floating or sinking of the deadman in an actual blast furnace were evaluated from the balance between solid load and buoyan-

cy. In some cases a negative correlation was found between the calculated sinking depth and the center temperature of furnace bottom with

some time delay. In other cases, a negative correlation was not found. It was considered that when a deadman behaves in a specific manner, it

may affect the temperature of furnace bottom through the liquid flow in the hearth region.

Key words: blast furnace; hearth; deadman; model experiment; liquid flow; water model; packed bed; bottom profile.
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Fig. 1. Experimental apparatus.
Table 1. Experimental conditions.
Actual BF (a)
Fx 1 Fx 2 Cold model (b) (a)/(b)
Hearth diameter(m) 12.0 13.8 0.28 43~49
Belly diameter(m) 14.0 15.5 0.30 47~52
Inner volume(ms3) 3273 4250 0.05656 57900~75100
Particle diameter(mm) 20~40 | 20~40 2~4 5~20
Liquid production rate(m3/h) 41 59 0.03~0.06 680~1970
Air flow rate (Nm3/s) 83 111 0.011~0.017 4970~9510
Air velocity at tuyere(m/s) 220 220 4.6~6.3 30~52
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Fig. 2. Deadman bottom height during storage.
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Fig. 3. Change of water level and deadman bottom posi-
tion.
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Fig. 4. Change of deadman bottom (flat-shape hearth bottom).
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Fig. 8. Effect of load on deadman bottom profile.
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hearth temperature considering delaying time
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Fig. 14. Deadman sinking depth and hearth temperature

(Oita 2BF).
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Fig. 15. Relation between deadman sinking depth and
hearth temperature (Oita 2BF).
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