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Large-scale conversion of cellulosic biomass to fuels and chemicals is likely to employ fermentors of 1 million gallons and more.  Issues arising in the course of scale-up from smaller laboratory and pilot-scale systems have not been addressed in a systematic fashion, and are an impediment to commercialization of first-of-a-kind technology.

In this presentation, we report the development of a new scale-up tool based on computational fluid dynamics (CFD) using the FLUENT platform.  Modification of the Simultaneous Saccharification and Fermentation (SSF) model of South et al. (1995) will be described with the objectives of: a) accommodating intermittent as well as fully continuous feeding, and b) eliminating iterative loops that increase computational time and are thus difficult to incorporate into a CFD context.  Results will be presented for the modified kinetics model in combination with a large-scale CFD-based reactor model, and the impact of various factors and operational variables examined.  Experimental data for SSF of pretreated mixed hardwood and paper sludge will be presented and considered in the context of the combined kinetics and CFD models.

