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In this study, non-creep flow of viscoelastic fluid was investigated inside planar channel with
gradual expansion and expansion ratio of 1:3. The laminar and incompressible low of viscoelastic
fluid has been simulated numerically using finite volume method and PISO algorithm. The
nonlinear Phan Thien-Tanner (PTT) rheological model has been applied to study effect of
elasticity property on the length of vortices in the polymeric fluid flow. In present study, the
investigation of symmetric and asymmetric vortices length is down in wide range of Reynolds
and Weissenberg numbers and for three angles of 30, 45 and 60 degrees. The study of polymeric
fluids flow through the planar channel with gradual changes in cross section (with expansion
angles less than 90 degrees) is the innovation of this research. Also, the critical values of first and
second for Reynolds and Weissenberg numbers have been expressed in various expansion angles
and furthermore, length of second and third vortices has been plotted and presented as function
of Reynolds and Weissenberg numbers. The length of symmetric vortices decreases with
increment of elastic property at all expansion angles for values of Weissenberg numbers which is
less than one. Whereas the growth of expansion angle value leads to increase in the length of
symmetric and asymmetric vortices for low Reynolds and Weissenberg numbers.
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