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Numerical Analysis of Impeller-Induced Flows in an Unbaffled Stirred Tank
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Numerical analysis for flows induced by the impellers, Rushton disc turbine and a pitched blade turbine, in an unbaffled stirred tank
were performed. Unstructured meshes were used in order to accurately consider geometries of the impellers and the vessel and governing
equations which were adopted a rotating reference frame attached to the impellers were discretized by means of a finite element method.
Standard k- model and a k-& model modified to time-scale were adopted. The calculated results were compared to experimental ones which
were taken by means of laser Doppler velocimetry. The numerical results were reproduced experimental ones as for circulation patterns.
However, circumferential velocity near free surface and the shafts were so weak in the numerical results, whereas experimental ones showed
the so-called Rankin’s combined vortex.
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(a) Rushton disc turbine
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(b) Piiched blade turbine
Fig.1 Geometries of the impellers and a vessel
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(a)Velocity vectors (b) Radial velocity
Fig.2 Rushton disc turbine

Ll = pur=t2dT
: — e
LI -
0.8
=
0.4 Tt P
R
0.2 “N
a0z o 0z 04 N /ﬂ.f
T Uil
(a)Velocity vectors (b)Radial velocity

Fig.3 Pitched blade turbine
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