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CHARACTERISTICS OF INTERFACE BETWEEN TWO-PHASE FLUIDS FLOW
IN A FURNACE WITH POROUS MEDIUM
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The present study numerically investigated the deformation of the interface of two-phase fluids flow in a blast
furnace. To simulate three-dimensional(3D) incompressible viscous two-phase flow in the furnace filled with the air
and molten iron, the volume of fluid(VOF) method based on the finite volume method has been utilized. In addition,
the porous medium with the porosity has been considered as the bed of the particles such as cokes and char etc.
For the comparison, the single phase flow and the two-phase flow without the porosity have been simulated. The
two-phase flow without porosity condition revealed the smooth parabolic profile of the free surface near the outlet.
However, the free surface under the porosity condition formed the viscous finger when the fiee surface was close to
the outlet. This viscous finger accelerated the velocity of the free surface falling and the outflow velocity of the

fluids near the outlet.
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543 2 (Porous medium), &= E(Porosity), ©|/3-F-A(Two-phase fluid), Viscous finger.
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Fig. 1 Schematic of the computational domain and boun-
dary condition at (a) x-y plane and (b) x-z plane
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Table 1 Properties of fluids in furnace

Properties Values
Gas dynamic viscosity(kg/m-s) 1.85x 107
Gas density(kg/m®) 1.18
Molten Iron viscosity(kg/m-s) 7.15%x 107
Molten Iron density(kg/m®) 7000
Viscosity ratio, gas/iron 0.25%x10°
Density ratio, gas/iron 1.68< 10




CHARACTERISTICS OF INTERFACE BETWEEN TWO-PHASE FLUIDS FLOW.-:

Vol.21, No.1, 2016. 3 / 113

E =
- e
g
I R

Fig. 3 Instantaneous free-surface position of broken dam;
Yue et al.[13](left column) and present result(right

column)
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Fig. 4 (a) Surge front positions and (b) water column height of
free-surface position of broken dam
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Fig. 5 Time sequences of the remaining molten iron at
regular intervals from 1.0s to 2.5s of tapping process for
(left column) without porosity and (right column) with
porosity
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Fig. 6 Comparison of free surface shape according to location around taphole for (a)-(d) without porosity and (e)-(h) with porosity
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Fig. 7 Comparison of (a) the present free surface with (b)
the experimental results of He et al.[14]
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