[image: image1.png]INTERPORE



 2012

Adaptive ANOVA-based Mixed MsFEM and Its Applications in Randomly Heterogeneous Two-phase Flows
 J. Wei1, G. Lin2, and  Y. Efendiev1
1Texas A&M University 1, College Station, TX, United States
2Pacific Northwest National Laboratory 2, Richland, WA, United States
ABSTRACT:  Generalized polynomial chaos (gPC) methods have been successfully applied to various stochastic problems in many physical and engineering fields. However, realistic representation of stochastic inputs associated with various sources of uncertainty often leads to high dimensional representations that are computationally prohibitive for classic gPC methods. Here we apply an adaptive ANOVA decomposition technique to alleviate the curse of dimensionality. To handle high-dimensional stochastic problem, we investigate the use of adaptive ANOVA decomposition in the stochastic space as an effective dimension-reduction technique for high-dimensional stochastic problems. Three different ANOVA adaptive criterion are discussed. In particular, the adaptive ANOVA technique is coupled with mixed multiscale finite element method (MsFEM) to efficiently solve randomly heterogeneous two-phase flows.

Numerical examples are presented for two-dimensional randomly heterogeneous two-phase flows to compare the accuracy and efficiency of the developed adaptive ANOVA-based mixed MsFEM method with Monte Carlo-based mixed finite element method, and ANOVA-based mixed finite element method.
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