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Research on the viscous correction calculation simulation method for
the material flow field of vertical kneading machines

Li Bingxu', Li Bin’, Zhang Bing"

(1. Beijing University of Chemical Technology, Beijing 100029, China;
2. Hubei Aerospace Chemical Technology Research Institute, Xiangyang 441000, Hubei, China)

Abstract: In response to the issues of complex modeling and low computational efficiency in the flow field
simulation of traditional CFD software for vertical kneading machines, a specialized simulation method based
on dynamic grid technology is proposed, and a corresponding simulation software system is independently
developed. The system adopts a C++/Qt framework and constructs hexahedral grids based on OpenGL. It
innovatively employs a row-by-row scanning method to exiract the fluid domain in real time, ufilizes a power-
law model to correct the effective viscosity of materials, and solves the flow field through an iterative algorithm
that predicts velocity-pressure correction. The validation of the software using a 30 L vertical kneading
machine instance demonstrates that it can accurately simulate the material flow field characteristics under
the coupled motion of blade rotation and revolution. The simulation results align well with the actual situation,
providing effective analytical tool support for vertical kneading machine manufacturing enterprises.

Key words: vertical kneading machine; flow field; viscosity correction
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