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Mechanical Characteristics of Particle Migration with

Viscoelastic Fluid in Square Tube

ZHU Liang, WANG Qikun, QIAN Jiajie , XUE Zhuangzhuang

(School of Energy and Power Engineering, University of Shanghai for Science & Technology , Shanghai 200093 , China)

Abstract ; In order to study the mechanics of particle migration in viscoelastic fluid, the migration of suspended particles

at Poiseuille flow in square tube was numerically studied. Giesekus viscoelastic fluid and spherical rigid particles were

selected as the research objects. The inertia effect of fluid was neglected to study the effects of fluid elasticity and shear

thinning on the force of particles. The governing equation was solved by finite element method and Galerkin least squares

method (GLS) , and good convergence was obtained. The quasi-steady algorithm based on the relative motion model was

used to study the distribution characteristics of the lateral lift force of particles in the channel. The results show that the

transverse lift of particles at different transverse positions determines the migration direction of particles in actual flow,

and is affected by hydroelasticity and shear thinning.
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Figure 1 Schematic diagram of computational model
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