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Solid and Liquid Movement Characteristics in Two-dimensional
Cold Model for the Dripping Zone of a Blast Furnace

Tateo Usui, Hirotoshi Kawasara, Toshiki Soco, Sachie Moru, Movimasa Icama and Zen—ichiro Morita

Synopsis : Liquid hold-up, liquid discharge distribution and velocity vector of moving particles were measured under the fixed bed
and moving bed conditions in a two-dimensional (2D) cold model of 1/10 scale for the dripping zone in a blast
furnace, in which stainless steel balls and filtered water were used instead of coke and metal or slag.

At relatively small liquid flow rates and in a packed bed with scattered voids as in this cold model and a blast furnace,
restricted liquid paths were formed in the packed bed, and consequently the liquid distribution became nonuniform.
The liguid movement in the moving bed was much different from that in the fixed bed. In the fixed bed, total and
static hold-ups of the 2D model agreed with those of a previously reported one-dimensional (1D) cold model, respec-
tively. Each liquid hold-up in the moving bed was remarkably greater than that in the fixed bed. As liquid velocity
increased, each liquid hold-up increased. In the moving bed, total and static hold-ups of the 2D model were larger

than those of the 1D model, respectively.

Key words : iron making ; blast furnace ; dripping zone ; liquid discharge distribution ; liquid hold-up ; fixed bed ; moving bed ; two

—dimensional cold model.
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Fig. 1. Scheme of liquid supply curve, drain curve
and hold-up volumes in fixed bed.
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Table 1. Comparison of conditions for the present
experiments and a blast furnace.

Two-dimensional cold model Blast furnace |
Fixed bed Moving bed Metal [ Slag
Dy(mm) 6.36 6.36 30~60
e () 0.37~0.38 0.42 0.45
0 r(kg/m®) 1000 6600 ’ 2600
Ve(m/s) 0 12~17
Vi(mm/s) 0.018~0.22 0.090~0.15
Vs(mm/s) 0 ] 0.12~0.60 0.10~0.60
u {Pa-s) 0.001 0.005 0.3
Rev(-) 0.11~1.4 3.6~12 0.023~0.078
Gay(-) 2.5x108 (4.6~37)x10% | (2.0~16)x10%
Cpu(-) 5.4 49~190 46~180
Wey(-) 2.8x1078~4.2x107 (1.3~7.4)x10-% | (1.3~7.0)x10®
Fry(-) 5.2x107°~7.8x10~7 (1.4~7.7)x10~%

Note D, : diameter of spheres packed, Vg, V., Vs:
superficial velocities based on empty column
for gas, liquid, and solid, respectively,

& : void fraction of bed, g : viscosity coeffi-
cient of liquid,
: density of liquid, oy : surface tension.
ReL‘VL Dyep /NI, Ga,=g'Dg- /JL//lL,
CpL=pL°g" D¢

WEL—/JL Ve D /O'L, Fr.= Vz/(g Dy)
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Fig. 2. Experimental apparatus ; dimensions in mm.
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Fig. 4. Liquid distribution in fixed bed having a
height of 50mm.
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Fig. 6. Liquid distribution in moving bed.
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