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A NUMERICAL STUDY ON FIBRE-INDUCED DRAG REDUCTION

PROJECT AIM

To account for the effect of the fibres on the fluid mechanics, the Navier-
Stokes equations are supplemented by the divergence of the fibres stress
tensor. The fibre stress is computed by the well-known constitutive equations
valid for solutions of non-interacting, cylindrical rods. The simulations are
compared to experimental data provided by the literature. The comparison
involves the friction factor dependence on Reynolds number and fibre
concentration. We find good agreement in all observable trends at relatively
small levels of drag reduction. This suggests that the constitutive equations for
dilute solutions of rods correctly reproduce the small drag reduction regime. At
large drag reduction the simulations disagree with experimental data. The
discrepancies are mainly due to the exclusion of hydrodynamic interactions
between polymers. The inability of the model to reproduce flow statistics at
large drag reduction suggests that interactions between polymers play a crucial
role in this regime.
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