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Using area transformation to solve the 3D Poisson equation in the

flow area of a single screw extruder

HUANG Shuo

HUANG JinYang”

(Faculty of Science,Beijing University of Chemical Technology , Beijing 100029 , China)

Abstract; The fluid flow area in a single screw extruder is complex, and its cross section is a bi-connected area.

When using an efficient projection algorithm to solve problems of fluid flow in a single screw extruder, the key is to

understand the Poisson equation in this area. In this paper, conformal mapping is used to transform an irregular bi-

connected area into a concentric ring, and the complicated solution area is then transformed into a regular circular

cylinder region. This method can greatly reduce computation for this problem and be applied to problems of fluid

flow in a single screw exiruder with a leakage layer. As an example, a boundary value problem of a Poisson equa-

tion has been solved numerically in the fluid flow area of a single screw extruder with an elliptical inner boundary in

the cross section, and the numerical solution compared with the exact one. The numerical results shows that this

method is simple and effective.

Key words: conformal mapping; single screw extruder; bi-connected area; Poisson equation
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