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TRANSIENT FLOW SIMULATION OF A MIXER WITH FREE SURFACE

Ickjin Ahn, Ackyung Song' and Nahmkeon Hur”

In the present study, a numerical analysis of transient mixer flow is performed considering free surface formation.
The flow patterns and free surface shape in a mixers formed by flat paddle and pitched paddle impellers are predicted.
In a flar paddle mixer, two flow circulation regions are formed due to strong radial flow, whereas one large circulation
is formed in a pitched paddle mixer due to axial downward flow. These differences affect the free surface evolution and
shape. It is seen from the results that a flat paddle mixer gives deeper free surface at center region than a pitched
paddle mixer. The free surface of 8-blades-flat-paddle mixer is also simulated to compare with the available experimental
and simulation vesults. The present computational results agree reasonably well with the experimental data.
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(a) vessel (b) flat-paddle (c) pitched-paddle
Fig. 1 Computational meshes for a mixer with flat-paddle and
pitched-paddle type impeller.
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Table 1 Specification of flat and pitched paddle type mixer
Tank diameter|0.18m Impeller diameter 0.06m
Tank height [0.25m Shaft diameter 0.008m
Liquid height |0.18m Blade width 0.009m
boss diameter | 0.01m | Height of impeller from bottom | 0.06m
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Fig. 2 Velocity vector and free surface in the flat-paddle type mixer
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Fig. 3 Velocity vector and free surface in the pitched-paddle type mixer
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(c) Free surface shape at 1sec ~ (d) Free surface shape at 6sec
Fig. 4 Computational Results of 8-blades-flat-paddle type mixer
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Table 2 Specification of 8-blades-flat-paddle impeller type mixer

Tank diameter | 0.6m Impeller diameter 0.3m
Tank height | 0.8m Shaft diameter 0.016m
Liquid height | 0.6m Blade width 0.06m

boss diameter [0.02m | Height of impeller from bottom | 0.3m
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Fig. 5 Normalized radial velocity profiles of 8-blades-flat-
paddle (r=0.2m from the rotating axis)

05 ! ! ! !
0.4 . : :
03
02 F

01

Normalized Axial Velocity

—&— Present Study 3
—& Nagata Experiment ...
—&-= Ciofalo Simulation

i
0 02 04 0.6 08 1

Normalized Radius

Fig. 6 Normalized axis velocity profiles of 8-blades-flat-paddle
(z=0.45m from the bottom)
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Fig. 7 Axial height (Free surface) of 8-blades-flat-paddle
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