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A simple approximation scheme for Darcy’s flow : Reduced

mixed finite element method
Imbumn Kim*, JaEun Ku†, Young Ju Lee‡ , Dongwoo Sheen§
We present a simple numerical method to approximate the flux variables of the Darcy equation. An important feature of our new method is that the approximate solution for the flux variables is obtained without approximating the pressure. To accomplish this, we introduce a problem parameter δ > 0, which is typically small and minimizes the negative effect resulting from the absence of the pressure. The problem size of the resulting algebraic equation is significantly smaller compared to the one from the mixed finite element methods or least-squares methods, which approximate the flux and pressure simultaneously. An optimal–order error estimate for the method is obtained and confirming numerical examples are provided. Numerical results for SPE 10 model layer75 are shown.
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