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Novel Mixing and Separation Method through Vortex Stirrer

Shinichiro YOKOYA, Shigeo TAKAGI, Kiyoto SASAKI and Manabu IGUCHI

Synopsis : There is a strong demand for innovation of steel-making processes, because the preservation of global-environment, energy and resource sav-

ing as well as productivity cost and quality on steel are important issues for sustainable-development of steel industry. Without imparting ar-

tificial energy, vortex stirrer using only a gravitational energy is invented and studied. Obtained results are as follows: The refining reagent

can be completely sucked into the hot metal through the vortex effect. The tangential velocity decreases inversely with increasing radially the

distance from the free surface. The calculated results coincide well with the experimental results.
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Fig. 1. Vortex stirrer and its mixing for water modeling: tube diameter of 50 mm, flow rate of 22 L/min, mean axial velocity of

0.19 m/s, isolite particle of 1 mm.
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Fig. 2. Experimental apparatus, measuring and calculated
positions, showing funnel, overflow tank and mix-
ing tube: inlet tube diameter of 31 mm, inlet flow
rate of 1.9X 1073 m%s.
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Fig. 3. Comparison of results measured every 90° around
axis with calculated ones for tangential velocity u

at z=40 mm.
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Fig. 4. Comparison of results measured every 90° around
axis with calculated ones for tangential velocity u
at z=100 mm.
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Fig. 5. Comparison of measurement results with calculat-
ed ones for tangential velocity u at various axial

positions.
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Fig. 6. Comparison of results measured every 90° around
axis with calculated ones for axial velocity v at
z=40mm.
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Fig. 7. Comparison of results measured every 90° around
axis with calculated ones for axial velocity v at
z=100mm.
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Fig. 10. Radial profile of tangential velocity u at z=~80
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Fig. 8. Calculated annular impinging flow and its resulted
two phase flow in mixing tube: water phase is
shown as black color and air phase is also shown as
gray color.
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Fig. 11. Radial profile of tangential velocity u at z=~—160

mm.
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Fig. 9. Calculated annular impinging flow and its resulted 0 5 10 15 2 25 30
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flow pattern in mixing tube: arrow length shows

velocity magnitude.
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Fig. 13. Radial profile of axial velocity v at position

z=—160mm.

H234L/min (KO2EDHAR) »EN ERBcEE X
NBIZEEDHH T, FHEMARIZILRE R < FEAEE 4 R
LTWwaElElbhd, Lo, EBHRTIIRE: Ebh

%, ARG TORS

- FEEDE BBIHEEDOF WA 0 A

BonizoTidhunrtBbhz,



WRABIRERIC L ZRE - HHBRR

(a) Par. Diameter 0.1 mm
Residence time 14 s in liq.

(b) Par. Diameter 0.5 mm
Residence time 7 s in liq.

(¢) Par. Diameter 2 mm
Residence time 11 s in liq.

Fig. 14. Particle trajectories in mixing tube for cases: particle density of 500 kg/m’. Particles were placed every 5mm at z=—40

mm.
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