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We present a projection-based model reduction approach to solving generalized Newtonian
fluids in this work. We develop our formulation using three ingredients: a standard offline--
online setting for the model reduction based on a proper orthogonal decomposition approach,
the finite element method for the discretization of the domain, and the variational multiscale
approach, and a stabilization technique for both the full and reduced-order models [1,2]. As a
novelty,  in  this  work,  we  propose  a  POD-like  algorithm  that  includes  more  than  one
parameter in the basis construction, allowing us to solve problems outside the training set. We
test  the  method  using  the  power-law  index  of  the  fluid  and  the  Reynolds  number  as
parameters. The numerical results include 2d and 3d solutions related to hemodynamic flows
and thermally coupled flows of conjugate problems.
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