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interface +

» local thermodynamic equilibrium
» continuity of fluxes
» [Mosthaf et al., 2011]
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_Models — Coupling Equations e NUPUS
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» flow and transport models
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cell centered staggered grid
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» extended coupled model [Mosthaf et al., 2011]:
» algebraic turbulence models
» free flow:

stable discretization
Navier-Stokes

algebraic turbulence models
k-e model
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Current Status — Summary - NUPpUS

» extended coupled model [Mosthaf et al., 2011]:
» algebraic turbulence models
» free flow:

stable discretization
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algebraic turbulence models
k-e model

» improve the turbulent free flow model
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turbulence models with focus on viscous sublayer
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couple staggered grid
revise coupling
slip-velocity condition
pore-scale effects
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» DNS
» experiments
» reference simulations
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Thank you for your attention!
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Backup — Porous Medium Equations - NUPUS
» mass balance
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Backup — Free Flow Equations “-nupus

» mass balance
do

E + V- (QV) =0
» momentum balance
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_Backup — Coupling Equations 1 “nupus

> mass
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» component
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| Backup — Pipe Flow Velocity Profiles
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given solution
2 _
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calculate terms of balance equation
— source term
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run simulation
— BC: Dirichlet, Neumann, ...
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calculate error
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grid refinement
— error investigation
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_Backup — Cavity Flow Re=1
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| Backup — Cavity Flow Re=1000 “eeNUPUS
staggered grid

box method
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_Backup — Navier-Stokes Equations £i-nupus

» mass balance

g—erV‘(QV)—CFO
» momentum balance
8(8gtv) +V-(ovvT) =V - (ovV(V+VT)+Vp—0g =0
» component balance
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» energy balance
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_Backup — Momentum Balance - NUPUS

d(ov
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_Backup — Scalar Quantity Balance - NUPpUS

Storage-+Advection+ Diffusion+ Production+ Destruction+Source = 0
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Evaluation of Vv by finite difference

—/V'(V,Q(VV—i-VVT)) dx=—/6 (vo(Vv+VvT))-ndx

e
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RANS
» steady state turbulence
Eddy Viscosity

» Boussinesq assumption
(Reynolds stresses = viscous stresses)

» 14 is scalar

» 14 is flow property
Algebraic Models

» one main flow direction
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» k-equation
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