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Unifying picture of mixing is missing @ InterPore
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Unifying picture of mixing is missing @ InterPore
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Questions v, InterPore

< What is the role of boundary conditions?
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Questions 'S’ InterPore

< What is the role of boundary conditions?

< What is the role of fluid model?
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rS: InterPore

Questions

< What is the role of boundary conditions?

< What is the role of fluid model?

< What is the role of dimensionality?
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Fluid models
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Fluid models
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Fluid models

3 V.u=0 u=—(Vp+pk)
LL
o=1+C , -1 <CK
Fixed interface 2
) pzl_c s _1<C<
= ( )
™ 1-C* , -1<C<KO0
Free interface P = 9 1 2
1—(1+,8)(1——) C?
L 94
%*H* C*_c* i_ *
Rag = , = : T ; ,sz* ,O:
oD C+_C— Pm — P-

De Paoli & Pirozzoli (2026), arXiv:2604.23199

Marco De Paoli, Numerical simulations of convective mixing in with complex fluids 11



(%)

Fluid models ) InterPore
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Fixed interface: 3D faster mixing than 2D
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Fixed interface: 3D faster mixing than 2D
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Fixed vs. free interface @ InterPore
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Fixed vs. free interface
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Mixing ) InterPore
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Mean scalar dissipation

x = (IVC|?)

Mixing @ InterPore
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Mean dissipation and mixing
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Mean dissipation and mixing
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Influence of fluid models on the interface @ InterPore
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Influence of fluid models on the interface 0 InterPore
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Mean dissipation and mixing

Model for dissipation during shutdown of convection

1. Estimate local dissipation |VC|?

0.C| =~ |0,C| < |0.C| AP P g low [ high
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Mean dissipation and mixing

Model for dissipation during shutdown of convection

1. Estimate local dissipation |VC|?
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Mean dissipation and mixing

Model for dissipation during shutdown of convection
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Mean dissipation and mixing

@ InterPore
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Mean dissipation and mixing
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Time for mixing @ InterPore
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Time for mixing
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Conclusions @ InterPore

Theoretical framework for comparison of De Paoli & Pirozzol
system with different b.c. and fluid models (arXiv:2604.23199
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Conclusions @ InterPore

Theoretical framework for comparison of De Paoli & Pirozzol
system with different b.c. and fluid models (arXiv:2604.23199
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Conclusions

f} InterPore

Theoretical framework for comparison of
system with different b.c. and fluid models
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dynamics
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Conclusions 'S’ InterPore
Theoretical framework for comparison of + ) "x TIENNA De Paoli & Pirozzol
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Understanding and modelling of mixing
dynamics
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Backup slides InterPore
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Carbon Capture and Storage
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Boundary conditions &) InterPore

(a) fixed interface
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Boundary conditions InterPore

(a) fixed interface (b) free interface
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Fluid models
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Free-interface dynamics (2D) InterPore
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Mean dissipation and mixing *’:7 InterPore
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Mean dissipation and mixing
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Mean dissipation and mixing
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Mean dissipation and mixing
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Degree of mixing

@ InterPore
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InterPore

Time for mixing
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Time for mixing

@ InterPore
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Interface position @ InterPore
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Interface dynamics

@ InterPore
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Interface dynamics
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Interface dynamics

@ InterPore
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Simulations details

Sim. interface/b.c.  Ra p(C) a« B L, L, L,
Al fixed/(8) 1x10° Tmear (56) - - 5 - 1
A2 fixed/(8) 1 x 10* parabolic (S7) - - 5 - 1
A3 fixed /(8) 1 x 10*  linear (S6) - - 1 1 1 1024 1024 256
A4 fixed/(8) 1 x 10* parabolic (S7) - - 1 1 1 1024 1024 256
B1 free/(9) 1 x 10° piecewise (S8) 0.1 1.5 5 - 2 5120 1 1024
B2=C2  free/(9) 1 x 10 piecewise (S8) 0.4 1.5 5 - 2 5120 1 1024
B3 free/(9) 1 x 10* piecewise (S8) 0.6 1.5 5 - 2 5120 1 1024
B4 free/(9) 1 x 10* piecewise (S8) 0.1 1.5 1 1 2 1024 1024 1024
5=Cbh free/(9) 1 x 10* piecewise (S8) 0.4 1.5 1 1 2 1024 1024 1024
B6 free/(9) 1 x 10* piecewise (S8) 0.6 1.5 1 1 2 1024 1024 1024
C1 free/(9) 1 x 10* piecewise (S8) 04 0.0 5 - 2 5120 1 1024
C2=B2  free/(9) 1 x 10* piecewise (S8) 0.4 1.5 5 - 2 5120 1 1024
C3 free/(9) 1 x 10* piecewise (S8) 0.4 3.0 5 - 2 5120 1 1024
C4 free/(9) 1 x 10* piecewise (S8) 0.4 0.0 1 1 2 1024 1024 1024
C5=B5  free/(9) 1 x 10 piecewise (S8) 0.4 1.5 1 1 2 1024 1024 1024
C6 free/(9) 1 x 10* piecewise (S8) 0.4 3.0 1 1 2 1024 1024 1024
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Simulations details

Sim. interface/b.c.  Ra p(C) a [ L, L,

h
N
=

N, N,
D1 free/(9) 1 x 10* piecewise (S8) 0.25 0.0 5 - 2 5120 1 1024
D2 free/(9) 1 x 10* piecewise (S8) 0.25 1.5 5 - 2 5120 1 1024
D3 free/(9) 1 x 10* piecewise (S8) 0.25 3.0 5 - 2 5120 1 1024
D4 free/(9) 1 x 10* piecewise (S8) 0.5 0.0 5 - 2 5120 1 1024
D5 free/(9) 1 x 10* piecewise (S8) 0.5 1.5 5 - 2 5120 1 1024
D6 free/(9) 1 x 10* piecewise (S8) 0.5 3.0 5 - 2 5120 1 1024
D7 free/(9) 1 x 10* piecewise (S8) 0.25 0.0 1 1 2 1024 1024 1024
D8 free/(9) 1 x 10* piecewise (S8) 0.25 1.5 1 1 2 1024 1024 1024
D9 free/(9) 1 x 10* piecewise (S8) 0.25 3.0 1 1 2 1024 1024 1024
D10 free/(9) 1 x 10* piecewise (S8) 0.5 0.0 1 1 2 1024 1024 1024
D11 free/(9) 1 x 10* piecewise (S8) 0.5 1.5 1 1 2 1024 1024 1024
D12 free/(9) 1 x 10* piecewise (S8) 0.5 3.0 1 1 2 1024 1024 1024
El free/(9) 1 x 10* piecewise (S8) 0.1 0.0 5 - 2 5120 1 1024
E2  free/(9) 1x10* piecewise (S8) 0.6 0.0 5 - 2 5120 1 1024
E3 free/(9) 1 x 10* piecewise (S8) 0.1 3.0 5 - 2 5120 1 1024
E4 free/(9) 1 x 10* piecewise (S8) 0.6 3.0 5 - 2 5120 1 1024
E5 free/(9) 1 x 10* piecewise (S8) 0.1 0.0 1 1 2 1024 1024 1024
E6 free/(9) 1 x 10* piecewise (S8) 0.6 0.0 1 1 2 1024 1024 1024
E7  free/(9)  1x10* piecewise (S8) 0.1 3.0 1 1 2 1024 1024 1024
ES8 free/(9) 1 x 10* piecewise (S8) 0.6 3.0 1 1 2 1024 1024 1024
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