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Abstract: Large eddy simulations (LES) for mixing process in a stirred tank of 0. 476 m diameter with dual

Rushton turbines are reported. The computational fluid dynamics (CFD) package FLUENT6.1 was

used. The turbulent flow field and mixing time were calculated by using LES with Smagorinsky-Lilly

subgrid scale model. The impeller was modeled using the sliding mesh technique. LES results show a better

agreement with the mixing experiments than those with standard k-¢ model based on Reynolds-averaged

Navier-Stokes (RANS) approach. The local curves of tracer response predicted by LES are also in good

agreement with the experimental data. The results confirm that LES is a reliable approach for

investigations of the unsteady and quasi-periodic behavior of the turbulent flow in stirred tanks.
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Fig. 3 Velocity magnitude plane midway between two
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Table 1 Comparison of mixing time between experimental

result and LES or RANS prediction

LES RANS
Agitator  Experiment

speed/s ! /s Prediction Relative  Prediction Relative
/s error/ % /s error/ %

2 24.1 25.2 4. 56 46. 1 91. 29

2.5 19.3 20. 6 6. 74 37. 4 93.78

3 16.0 15.3 4.38 31.3 95.62

3.5 13.7 11.2 18.2 27.0 97.08

4 11.7 8.2 29.9 23.1 97. 44

average relative error/ % 12.76 95. 04
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