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Computer Simulation of Turbulent Flow in a Stirred Tank

(a study for improved accuracy)
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The fluid flow in a stirred tank with a 4-bladed pitched paddle impeller has bheen simulated by
Computational Fluid Dynamics (CFD). The main purpose is to compare the results obtained -
from lst-order and 3rd-order approximations for convective terms of governing equations. The
results show that the velocity and turbulent energy obtained from the 3rd-order approximation
well agree with the measured values, compared with those from the lst-order one, and that the
deviation of velocity and turbulent energy from the measured values are 10 % and 30 %,
respectively.

The computation conducted in this work shows that the turbulent energy is stillunderestimated.
Furthermore, a new type of numerical procerdure, for moving-boundary problems, has been
applied to simulate the fluid flow in a stirred tank with baffles. An impeller has been defined
as a moving body, and computational results are shown for some rotational positions of the

impeller relative to the baffles.
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Fig. 1 Model used for simulation (4 -bladed pitched
paddle impeller with 4 -plate-baffles).
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Fig. 2 Boundary conditions for simulation.
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Fig. 3 Experimental apparatus and measuring system.
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Fig. 4 Computed velocity vectors in r-z plane.
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