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Fluids, depending on their behavior under the action of shear-stresses, can be classified as
Newtonian and non-Newtonian. The non-Newtonian behavior is caused by the complex
microstructure present in these fluids, in some cases originated by a mixture of different
fluids, many times composed by long chain molecules. Shear-thinning fluids have very
advantageous properties of heat transfer and transport, because they have an increased mixing
capacity and, therefore, heat transfer coefficients are increased. In addition, pressure losses
are reduced in the transport of these type of fluids, decreasing the cost associated with the
pumping or reducing the drag forces [1].

The numerical study of non-Newtonian fluids and the possibility of making accurate
simulations is of interest in many industrial areas where these type of fluids are used. In this
work, a stabilized finite element formulation of the VMS type is used to approximate
numerically highly convective flows of inelastic non-Newtonian fluids [2], including heat
transfer. The work includes a description of the proposed methods and some of their
implementation issues. Numerical results takes account three-dimensional benchmark
solutions and simplified industrial examples where the influence of the non-Newtonian effects
are discussed, and the robustness and accuracy of the formulations are justify.
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