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Navier-Stokes/Darcy Coupling

Single-domain method Two-domain method
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Difficulties & Applications

Single-domain method

— DD HEEX 2 #E <

Two-domain method
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‘Discontinuous’ to ‘Continuous’

Actual profile

ou
Hp P

Brinkman’s term
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Navier-Stokes/Darcy flow coupling

Navier-Stokes equations for water flow Seepage flow equation in soil
Ou, Ou, )
=0 =0 u; = Darcy flow velocity
Ox; Ox;
CLTRPCAN PP SR N AL 0w A, Ow Ig
ot ox; poOx,  Ox0Ox, o ox, | A p ox ax ox, k
Governed by A=porosity, k = hydraulic conductivity

Navier-Stokes equations

Governed by
Darcy flow
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Pipe-flow
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Velocity around soil pipe
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The lid-driven cavity flow
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Kim, D. and Choi, H. (2000): A second-order time-accurate finite volume method for unsteady
incompressible flow on hybrid unstructured grids, Journal of Computational Physics, 162, 411-428.
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The cavity flow above the porous domain
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Velocity and Vorticity (Fluid domain)
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Velocity and Vorticity (Porous domain)
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