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Tiffany L. Houchin and Thomas R. Hanley*

Department of Chemical Engineering

Speed Scientific School

University of Louisville

Louisville, Kentucky 40292

Phone: 502-852-6281; Fax: 502-852-7033; E-mail: tom.hanley@louisville.edu
Power ethanol facilities are coming on-line in a number of midwestern locations.  Consequently, the quantity of distillers’ grains is increasing.  The National Renewable Energy Laboratory (NREL) and others are interested in developing a process to convert the cellulose and hemicellulose in distillers’ grains to fermentable sugars, thus increasing ethanol yield and enhancing the protein content in the remaining solid product (distillers dried grains with solubles).  To assist in the design and construction of such facilities, the rheological properties of distillers’ grains slurries have been studied over a range of concentrations.  

Distillers’ grains slurries are non-Newtonian, heterogeneous fluids subject to particle settling.  Traditional methods of viscosity measurement, such as cone and plate and concentric cylinder, are not adequate in determining rheological properties of these fluids.  A helical impeller viscometer was employed to accurately measure impeller torque over a range of rotational speeds.  Newtonian and non-Newtonian calibration fluids were utilized to obtain constants that relate shear stresses and shear rates to the experimental data.  Newtonian calibration fluids are used to determine the impeller constant, c, while non-Newtonian calibration fluids are used to calculate the shear rate constant, k.  Rheological properties were modeled empirically using the Herschel-Bulkley model.

