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Fig. 1- The change of shear stress according to the angular strain rate for three types of dilute,

Newtonian and thickening fluids
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Fig. 2- exhibition the error of the Power-law model in closer to zero and high cutting rates value
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Fig. 3- An example of a mesh generated by Gmsh software
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Fig. 5- An example of the velocity solution field for different angles of attack at n=0.5
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Fig. 6- Verification of lift coefficient
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Fig. 7- Verification of drag coefficient
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Fig. 8- Lift coefficient of three types of fluids at different angles
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Fig. 9- Drag coefficient of three types of fluids at different angles
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Abstract

Calculating the forces acting from the fluid to different structures is a field of interest to many researchers.
Lift and drag forces are the most important parameters in the hydrofoil issues. Given that the Newtonian
Fluid assumption is common in most studies in this field; in this paper, the forces imposed on a hydrofoil in
a laminar non-Newtonian fluid flow have been investigated. The model is Power law for non-Newtonian
fluid, and is simulated for three dilatants, Newtonian and pseudo plastic fluid at angles of attack of zero, 5,
10, 15, 20 and 25 degrees, and behavior indexes of 0.5, 1 and 1.5 is considered. Creating Mesh, Processing,
and Post-Processing Computing This research is done by three free and open source softwares, G-Mesh,
Open FOAM, and Para view. For validation, the lift and drag coefficients in the behavior index 1, that's mean
Newtonian fluid, are consistent with similar results. As the angle increases, the dilatant fluid separation
phenomenon occurs earlier; also Lowering lift coefficient for this concentrated fluid occurs at a larger angle
of attack.

Key words: Hydrofoil, Lift, Drag, Power law, Slow flow.
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