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Three-Dimensional Simulation of Entrance Region effect
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A.J alalil, M. H. Kayhaniz, M. norouzi’"
1- Ph. D. student of shahrood univ of tech., Faculty of mechanical engineering, Shahrood
2- Assoc. Prof. of shahrood univ of tech., Faculty of mechanical engineering, Shahrood
3- Assis. Prof. of shahrood univ of tech., Faculty of mechanical engineering, Shahrood
*P.C 3619995161, Shahrood, Iran. mnorouzi @shahroodut.ac.ir

Abstract- In this paper, numerical 3D simulation of viscoelastic developing flow in a rectangular duct with the
nonlinear constitutive equation was considered.

So far, researchers have focused on the fully developed zone. In these cases, the effects of entrance region of flow and changes in
important quantities of developing flow were neglected. Therefore three-dimensional modeling of the entrance region is an
innovation of this work. For modeling the stress term, PTT constitutive equation which is one of the most perfect models was
used. It should be noted that, the Oldroyd conditions was ingratiated and secondary flow has been simulated.

Considering three-dimensionality of the solution domain as well as the dependency and nonlinearity of equations,
artificial compressibility explicit method and staggered grid for solving the equations is purposed.

The result is in good agreement with the others reported in the fully developed region.

Keywords: Viscoelasic fluid, developing flow, three-dimensional modeling, pTT constitutive equation.
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