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ARTICLE INFORMATION ABSTRACT

Original Research Paper The present paper aims to evaluate a class of discontinuous Galerkin methods for modeling of coupled
Received 13 August 2016 flow and mass transport equations in porous medium. Various combinations of primal discontinuous
Accepted 16 September 2016 Galerkin methods were used for discretization of the coupled nonlinear system of flow and mass

Available Online 14 November 2016 s W . _nontin
vatiable Dniine 24 November transport equations in a saturated porous medium and a fully implicit backward Euler scheme was

applied for temporal discretization. The primal DGs have been developed successfully for density-

g?gg;?ﬁ?:ﬁous Galerkin dependent flows by applying both Cauchy and Dirichlet boundary conditions to the mass transport
Locally conservative equation. To avoid the errors arising from non-compatible selection of DG methods for flow and mass
Consistent velocity approximation transport equations, only compatible combinations were applied. To linearize the resulting nonlinear
(S:ﬁ)mé’el‘i‘r'gi'tif'go”thms systems, Picard iterative technique was applied and a slope limiter was used to eliminate the
P nonphysical oscillations appeared in solution. For the purpose of consistent velocity approximation,
Frolkovic-Knabner method was used. Three benchmark problems were simulated for validation and
verification of the numerical code, which the results from the simulations show a good accuracy and
low numerical dispersion for the model. Finally, to highlight the significance of consistent velocity

approximation, a hydrostatic test problem was prepared.
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Fig. 3 Numerical results in comparison with semi-analytical and
SEAWAT solutions for standard Henry problem
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Fig: 4 Numerical results in comparison with semi-analytical and
SEAWAT solutions for the second case of Henry problem

s ol gl s lalow das U b Joe 51 ol gl duylin 4 JSC3
S0 pgs altas gl

| 7
e [IPG-NIPG (present study)
- 4 Semi-analytical solution

N (Younes and Fahs, 2014}

LI o

¥ (m)

in
w

|
X (m)

Fig. 5 Numerical results in comparison with semi-analytical solution
for the third case of Henry problem
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different simulation periods and time step sizes of 7.5 days.
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Fig. 12 Goswami-Clement experimental problem: numerical results in
comparison with the experimental data and LDG-NIPG solutions for
transient conditions.
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Fig. 11 Goswami-Clement experimental problem: numerical results in
comparison with the experimental data and LDG-NIPG solutions for
the steady state conditions.
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