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Evaluation of the Agitation Effective Power in Aerated and Non-Aerated Systems for Yeast and Filamentous Fungi Suspensions
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Many industrial processes involving microorganisms take place under aerobic conditions, usually with a combination of agitation and aeration of the medium. Besides supplying the metabolic needs of the fermentation agent, aeration also reduces the power required by the impellers. The aim of this work is to study the influence of aeration on effective power consumption for different types of impellers. A mechanically and aerated stirred system with baffles was used, containing different microbial suspensions in water. Data has been collected for suspensions of the yeast Saccharomyces cerevisiae and the fungus Aspergillus niger, and correlations were obtained between the ratio of agitation effective power, applied to aerated systems (Pg) and non-aerated systems (Po​) and the dimensionless aeration number (Na). The curves obtained with the microorganisms tested have followed the same profile as in previous work, published in the literature for water. 
Under anaerobic conditions the dimensionless variables involved are the power number (NP)  and the Reynolds number (Re), and correlations between them could be observed, showing how NP tends to be constant in baffled systems, with turbulent flow, for the geometries and impeller diameters used in this study. This behaviour was observed both for water and for the aqueous suspensions of Saccharomyces cerevisiae and Aspergillus niger, and were similar to those reported in the literature.

