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Fig. 2 Shear viscosity { 5,) and first normal stress coefficient
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Fig. 5 4:1 planar abrupt contraction flow geometry(De=3.0,2/1 = 12,3570 Voronoi elements}
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Fig. 6 Velocity vector distribution at De =3.0
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Abstract

THE LAGRANGIAN-EULERIAN METHOD : SOLUTIONS FOR
PLANAR CONTRACTION FLOW

LI Xianfeng

( State Key Laboratory of Polymer Physics and Chemistry , Center for Molecular Science ,

Institute of Chemistry , Chinese Academy of Sciences , Beijing  100080)
YUAN Xuefeng
{ Department of Mechanical Engineering , King' s College London , University of London , UK }
BU Huaitian, ZHAQO Delu

( State Key Laboratory of Polymer Physics and Chemistry, Center for Molecular Science ,

Institute of Chemistry , Chinese Academy of Sciences , Beijing 100080}

The accuracy and robustness of Lagrangian-Eulerian method on benchmark problem of

viscoelastic flow through compiex geometries was tested. The test is performed by directly comparing the
numerical predictions of flow through a 4:1 planar contraction with the experimental observations in order

to ensure whether the method is physically correct. The one-mode Phan-Thien and Tanner ( PTT)

constitutive model is used in the present calcuation. Profiles of both velocity and stresses are obtained at

different sections of the steady flow, and compared with laser Doppler velocimetry and flow-induced

birefringence data given by Quinzani et al. for a polyisobutylene/tetradecane(PIB/C14) contraction flow at
a Deborah number De = 3.0. Overall, the simulation has reproduced the expermiental results with good
accuracy , the agreement between the numerical predictions and the experimental reports is fairly well.

Key words Lagrangian-Eulerian method, Planar contraction flow



