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Abstract
Multiscale methods are used to solve second order elliptic flow problems with a heterogeneous coefficient, e.g., the permeability of a porous medium. We show that a popular mixed multiscale finite element fails to reproduce constant flow fields, and so fails to converge in any meaningful way. The problem arises for an anisotropic permeability coefficient. We expect the same for isotropic when the microstructure leads under upscaling to a tensorial homogenized permeability. A modified method based on homogenization is shown to converge with respect to this microstructure.
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