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Analytical Investigation of Viscoelastic Fluid's
Time Constants on Flow in Curved Pipes

M. Norouzi and M.H. Kayhani = M.R. Heirani-Nobari A.A. Joneidi
Mech. Eng. Dep't. Mech. Eng. Dep't. Mech. Eng. Dep't.
Shahrood Univ. of Tech. Amirkabir Univ. of Tech. Shahrood Univ. of Tech.
ABSTRACT

In this paper, an analytical solution for the second order fluid flow in a curved pipe is presented. Perturbation method
is used for solving the governing equations and unlike the previous researches, the second order perturbation terms
were considered. Here, an analytical relation for the flow rate was presented and axial velocity, secondary flows, and
components of stress field were calculated accurately. Also, based on the solution of second order fluid flow
presented in current work and upper convected Maxwell fluid flow obtained in previous studies, the effect of
retardation and relaxation times of viscoelastic fluids on flow in curved pipes were investigated. In this article, it was
shown that increasing the retardation and relaxation times cause the flow rate enhancement and reduction,
respectively, which is one of the main innovations of current study.

Keywords: Second Order Fluid, Curved Pipe Flow, Relaxation Time, Retardation Time, Perturbation Method
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