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Abstract

This study systematically investigates the fluid dynamic characteristics of non-Newtonian fluids within different screw ribbon agitated
tanks through CFD simulations. Additionally, the dynamic mixing characteristics of the materials within the tank are quantified using
a tracer method. The structures examined primarily include flat-bottom, elliptical-bottom, and screw-hybrid screw ribbon agitated
tanks. The study thoroughly analyzes the velocity vector field, the tracer concentration evolution, and the dynamic mixing time-
dependent processes at various locations within the tank under different conditions. The results indicate that the screw-hybrid screw
ribbon agitation structure reduces the mixing time from 70 seconds, observed under the elliptical-bottom screw ribbon structure, to
48 seconds, and lowers the energy consumption from 396 W under the flat-bottom screw ribbon structure to 346 W, demonstrating
excellent overall performance.
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