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Abstract

Transport of a scalar quantity, such as chemical concentration or {femperature, is important in many
engineering, applications and environmental flows. Here we report on results obtained from the large
eddy simulations of flow and concentration fields inside the tank performed using a spectral multi-
domain technique. The computations were driven by specifying the impeller-induced flow at the blade
tip radius (Yoon ef al. ). This study focused on the concentration development at different molecular
diffusivities in a stirred tank operated under turbulent conditions. The main objective of the work
presented here is to study the large-scale mixing structure at different molecular diffusivities in a stirred
tank by using the large eddy simulation. The time sequénce of concentration and flow fields shows the
flow dependency of the concentration development. The presence of spatial inhomogenieties is detailed
by observing the time variation of local concentration at different positions.
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Fig. 1 (a) Schematic of the stirred tank with a typical six blade Rushton impeller. The plan view shown at the
bottom on the right is viewed up from under the tank. (b) The computational geometry for spectral

multi-domain methodology in r ~z plane, Position of 3 sampling points at € = 30° plane
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Fig. 2 Sequence of 4 frames, each separated by 30 nondimensional time unit, showing the &- averaged

instantaneous flow and corresponding concentration fields at Dg =1.6x 1074 Contour levels: 0.01 to

0.1 at steps of 0.01
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