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Multiphase flow problems with interface tension(1)Multiphase flow problems with interface tension(1)

Fl id 0 1

NS eqns
 0 t

Fluids 0,1,  ..,m

 NS eqns BC slip

 
0 0, 

or 0u 
  ,i i 

 t 1 t

 i t

 i t

: curvature

 1 t

  n
: coefficienti
: curvature1,...,i m  m t

Interface condition:   0,
i

u



1

 2
i

ipn D u n n  


    

4
    1

2

TT TD u u u    Note.  i t   1,...,i m



Multiphase flow problems with interface tension(2)Multiphase flow problems with interface tension(2)
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A weak formulation for MPF problems (1)A weak formulation for MPF problems (1)
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A k f l ti f MPF bl (2)A weak formulation for MPF problems (2) 
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Multiphase fluid flow problemsMultiphase fluid flow problems
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An interface tracking methodAn interface tracking method
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Finite Element Scheme P0/P2/P1Finite Element Scheme P0/P2/P1
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Approximate spaces for the interfaceApproximate spaces for the interface
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Interface tracking energy-stable FE schemeInterface tracking energy-stable FE scheme 
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Other issues on the computationOther issues on the computation
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Algorithm of the energy-stable FE schemeAlgorithm of the energy-stable FE scheme
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M d t bilitMass and energy stability 
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Ri i b bbl bl (1)Rising bubble problem(1)
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Rising bubble problem in a swayed channel
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Movement in an “Hourglass”Movement in an Hourglass
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Concluding RemarksConcluding Remarks
 We have presented an “energy-stable” finite elementWe have presented an energy stable  finite element 

scheme for multiphase flow problems with merger.    

W h hibit d l i l i l ti t We have exhibited several numerical simulations  to 
show the robustness and applicability of the scheme.   

 We have shown numerical convergence for a test 
problem.problem.  

 Future work:

convergence proof;  merge/split algorithm;

high-Reynolds number problems;high Reynolds number  problems; 

2.5D problems; 3D problems;  other applications
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