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Abstract—Recently, we have successfully developed the chaotic mixing device termed ‘Chaos Screw’ in single-
screw extrusion processes. In order to design “Chaos Screw’ with several design variables such as geometry con-
ditions, operating conditions, etc., one has to evaluate and analyze the details of residence times, Poincaré sections
and mixing patterns, etc., which require a tremendous computation time if one simply integrates the velocity fields
using the Runge-Kutta method. The present paper introduces a new mapping method to overcome such a num-
erical trouble. With this new mapping method, the numerical trouble can alsc be overcome near singular points on
the wall surfaces. For computational efficiency and accuracy, the proposed method was found to be powerful com-
pared with the Runge-Kutta method especially for the velocity field obtained by FEM (Finite Element Method).
This mapping method can also be applied to the time periodic flow as well as the spatially-periodic flow.

Keywords: Mapping method, Runge-Kutta method, Single-Screw Extruder, Chaos Screw, Mixing, Chaos, Chaotic

Flow, Spatially-Periodic Flow, Poincaré section.
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