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Lagrangian Coherent Structures Analysis of Chaotic Mixing in Parallel Arranged Tri-screw Extruder

Guo Dachuang, Zhu Xiangzhe, Teng-Jian, Li‘Yunpeng
(School of Mechanical Engineering, Liaoning Shihua University, Fushun. 113001, China)

Abstract : From a new viewpoint of Lagrangian coherent structure, the finite-element-analysis of dynamic characteristics was
used to analyze the two-dimensional flow field,of a tri-screw extruder. The trajectory of particles was calculated by using the fourth
order Runge-Kutta scheme to validate the time step of the simulation method. Finite-time Lyapunov exponent (FTLE), Poincaré sec-
tion and particle visualization technology were adopted to‘analyze the flow chaotic mixing mechanism in the tri-screw extruder. The
results show that stretching and folding actions promote the material exchange of fluid particles. In nip region, which is the main area
of chaotic mixing, the mixing efficiency is‘high-due to the existence of hyperbolic fixed point.In the near wall region, the mixing ef-
fect is poor due to the fluid transposition-is hampered by the closed material line. Compared with the Lagrangian coherent structure
(LCS) of twin screw extruder flow field, the tri-screw extruder has more meshing arear to strengthen the chaotic mixing of the ex-
truder.In the end, the logarithmic stretching was used to analyze the mixing ability, which demonstrate the mixing ability in the tri-
screw extruder is better than that of the twin screw extruder.

Keywords : Lagrangian coherent structure ; tri-screw extruder ; chaotic mixing ; finite-time Lyapunov exponent ; Poincaré
section
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