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Scale-up of Anaerobic Processes Involving Soluble Substrates: The Use of CFD Analysis for Experimental Design
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Biological conversion of cellulosic biomass to fuels and chemicals would employ fermentors of 1 million gallons and more, but financially accountable parties require convincing evidence that such operations cannot fail before they will fund construction of first-of-a-kind operations for such applications.  Pilot and demonstration operations may be used to address this issue, but these operations delay project initiation, present their own financial challenges, and may not address investor concerns.  However, computational fluid dynamics (CFD) models can be applied to relate the performance of large and laboratory scale systems but have received relatively little consideration in this context.  Analysis of scale-up of anaerobic processes involving soluble substrates is an important stepping stone on the way to accurately predicting performance of anaerobic processes featuring cellulosic biomass.  In this presentation, kinetic models to describe yeast fermentations are developed and integrated into CFD software to provide initial predictions of yeast fermentations with soluble sugars at a large scale.  Strategies are then suggested to more accurately simulate expected commercial conditions.   
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