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Synopsis :

The theoretical correlation between mixing time(r) and mixing power density (¢) which was presented
in the previous work is confirmed through water model experiments for bottom blowing ladle, LD con-

verter and RH degassing process.

viscous force, ¢ is proportional to ¢-1/3L7 in the three vessels where
The value of 7 reflects the turbulent structure of agitated liquid and it is

depends on the vessel type.

In the flow controled predominately by inertia force or turbulent

the power(y) to wvessel size(L)

an essential factor for scale-up. Thus, the precise information of turbulence, i. e., the velocity variation
is measured by a hot-wire anemometer and a spectral analysis of the velocity fluctuation is computed

by the method of FFT (Fast Fourier Transform).

evaluated from the information of the spectral analysis.

The dissipation energy of turbulence(g') can be

A correlation between ¢ and &' is presented

in a unified foshion without regard to the kind of vessels.
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Fig. 1. Comparison between Bottom blowing ladle, LD converter and RH degassing
process in the relationship between mixing time and mixing power density
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Fig. 2. The block diagram of data processing
system used in the experiment.

Table 2. The experimental conditions in the
water models.
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Fig. 3. Power spectral distribution in the water
models of Bottom blowing ladel, Ld converter
and RH degassing process.

Z /H(-)
100F o 0:0.925
F o A:0.625
[ a O: 0.325
- x: 0.075
'IO:—
—~ F x
] -
= F
- o
.B B o Q
— A
15 A o
F o
i o a
- X
0.15- x
- X
- X
i 1 1 L i 1 1 1 1
0 0.2 04 0.6 0.8 1.0

r/R(-)

Fig. 4. Distribution of local energy dissipation in
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Fig. 7. The relationship between mixing time and observed energy dissipation per unit
volume in Bottom blowing ladle, LD converter and RH degassing process.
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X(m), u'(j) ©7 -y =fEH{H [m]
x : fEEE [m]
Z RETE»S EF~DEE [m]
a: pdRE [—]
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P poRE [—]
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PR =R X - HEGEE [W/ms]=[kg/m-s?]
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[W/m?] = [kg/m-s3]

D B (=cp/ey) [—]
:D oRxE [—]
PR fREk [Pa-s]
D BRE M fR %K [m2/s]
rloRx [—]

: RO HBE [kg/m?]
D REEEM [s]
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