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In this paper, 3D investigation has been employed to study the wake instability of viscoelasic fluid flow
behind unconfined sphere. For estimating the proper properties of the viscoelastic fluid in this study a
non-linear Giesekus model is used as the constitutive equation of viscoelastic fluid. Numerical
computations are carried out by solving the governing and the onstitutive equations of the viscoelasic
fluid flow using the finite volume technique and OpenFOAM which is an open source code is used as
the CFD solver. At first velocity field and flow streamlines of Newtonian fluid around the sphere for
various Reynolds numbers have been plotted and by plotting the velocity magnitude and pressure at a

Sphere point behind the sphere versus time, the value of Re in which the flow become unstable has been

Giesekus model reported. Furthermore, for validating the present numerical code, variation of drag coefficient around

OpenFoam . . . L .
the sphere versus Reynolds number has been compared with previous investigations. In the following,
the effect of Reynolds and Wisenberg number on fluid flow and instability of wake formation behind a
sphere have been investigated at high values of Reynolds number for the first time. Results show that at
high values of Reynolds number the effect of Wisenberg number has less effect in contrast with
Reynolds number on flow instability behind the sphere.
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Fig. 1 Schematic geometry in current research
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Fig. 2 Generated grid for the present numerical solution
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Table 1 Values of drag coefficient around the sphere for various grids
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Re=270 Re=250 Re=220 Ax/D
0.8315 0.8514 0.9854 0.4
0.7825 0.8125 0.9432 0.2
0.7413 0.7826 0.8912 0.1
0.7217 0.7377 0.8707 0.05
0.7211 0.7375 8706 0.025
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