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It is a relatively a long time since the first simulation of drag reduction by
polymers have been reproduced numerically, where velocity field obtained has
successfully reproduced the well known drag reducing characteristics of such
flows. With respect to the flexible case the simulations for rod-like polymers
started only recently due to the higher complexity of the modellization. In par-
ticular, the data we will discuss have been obtained by using an appropriate, but
very simplified, model for the rod-like polymers. As customary, the total stress
tensor is obtained superposing the polymer stress tensor, T p

ij , to the Newtonian
contribution. with dynamic viscosity µ, and a part due to Specifically, in this
approach each rod is represented by a neutrally buoyant axisymmetric particle,
whose configuration is given in terms of the vector ni. Once introduced the
moments Rij = 〈ninj〉, Rijkl = 〈ninjnknl〉 the field equation for the covariance
matrix reads
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where Kij and Eij are the velocity gradient and its simmetric part, respectively,
and γB is the Brownian rotational diffusion of the rods. For the stress tensor
instead, again following[1] we have
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µp is the rodlike polymers contribution to viscosity depending on the number
density, which is proportional to the zero shear viscosity. In the present work
we will consider a case where the Brownian diffusion term can be neglected, i.e.
γB → 0. Let’s note that in this limit the polymer model depends only on the
parameter µp. In the simulations the simple closure hypotesis will be used, i.e.
Rijkl = RijRkl.

Results obtained by simulations on a channel flow at different Reynolds
number and concentrations will be discussed.
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