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Abstract 

We present a divergence-free (hybrid) discontinuous Galerkin scheme for incompressible flow problems, 

including incompressible Euler and Naver-Stokes equations, incompressible MHD, and the phase-field model 

of incompressible two phase flow. Main features of the scheme includes globally divergence-free velocity 

approximation/exact mass conservation, inherent (minimal amount) numerical dissipation  (via DG upwinding) 

for convection terms which makes the scheme stable in the convection-dominated regime without using extra 

residual-based stabilizations, efficient linear system solvers via hybridization. 
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