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Our experience is that interFoam works well for waves but… 

 

• Tends to give too large and too early wave breaking 

 

• Produces spurious velocities at interface 

  

• Requires very small time steps (CFL~0.1) 

 

• Only converges slowly with mesh refinement 
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Disk advected in 

velocity field  

U = (1, 0.5) 

 

With MULES 

(interFoam) 

 

CFL = 0.5 

 

… 

 

Very poor shape 

preservation 

A simple VOF test 
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dx = R/5 

dx = R/10 

Disc in uniform flow on hex mesh – refining mesh… 
IsoAdvector               MULES                    HRIC                CICSAM (0.5) 

dx = R/2.5 

CFL = 0.5 

IsoAdvector order of 

convergence: 

~2.3 
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CFL = 0.5 

CFL = 0.2 

Disc in uniform flow on hex mesh – smaller time steps… 
IsoAdvector                MULES                    HRIC                CICSAM (0.5) 

CFL = 0.1 

dx = R/10 
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Unstructured meshes 

IsoAdvector                MULES                       HRIC                      CICSAM 

C
F

L
 =

 0
.5

 



Efficiency 
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IsoAdvector is slightly 

faster than HRIC and 

CICSAM, and 2-4 times 

faster than MULES 

Calculation times in seconds (1 core) 



Spiralling Disk 
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Square cells             Triangular cells          Polygonal cells 

IsoAdvector, CFL = 0.5 

MULES, CFL = 0.1 



Sphere in uniform flow on random tet mesh 
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Sphere in uniform flow on random tet mesh 
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Exact   IsoAdvector  MULES 



Sphere in non-uniform 3D flow on random tet mesh 
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damBreak – IsoAdvector versus MULES 
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The IsoAdvector concept 

Idea 1: The isoface 
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Idea 2: The face-interface intersection line 

time 



 

• Explicit geometric VOF scheme for interface advection on arbitrary meshes 

 

• Beats MULES and other algebraic VOF schemes both on accuracy and speed 

 

• Code will be available on github.com soon 

 

• Implementation in your own interFoam type solver is a one-liner (well, almost)  

 

• Google ”IsoAdvector” to find RSOS preprint on arxiv.org and youtube channel 

IsoAdvector summary 



Thank you 



Zalesak’s (notched) disk 
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CFL = 0.1                    CFL = 0.5                   CFL = 1.0                 CFL = 1.5 

dV = -7.7e-11% dV = -2.2e-08% dV = 2.7e-06% dV = 0.00012% 

E1 = 3.5% E1 = 2.9% E1 = 3.5% E1 = 6.5% 

Unbound = 8e-17 Unbound= 1.1e-16 Unbound = 3.9e-08 Unbound = 5.7e-09 
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The IsoAdvector concept 



Idea for interface reconstruction from VOF data: Use isosurfaces 
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But for each cell there is some isovalue cutting it correctly 



Steps: 

1. Interpolate VOF cell data to vertices 

2. For each edge find cutting point by linear interpolation using 

isovalue 

3. For each cut cell form isosurface by connecting edge cutting points 

 

Gives surface position and orientation inside  

cells on arbitrary unstructured 3D meshes 

How to calculate an isosurface from volume fraction data? 
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Estimating face-interface intersection line during time step 



The submerged face area 
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Time integrated submerged face area 

#26   

time 



IsoAdvector concept summary 
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Optional bounding procedure 
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Inconsistency in interFoam pressure handling 
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Tilted 1m x 1m box with initial flat water 

T = 0.0012s (1st time step) 

Initial surface 

T = 1s 
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Pressure equation in interFoam (pEqn.H) 

To numerically take the 

gradient of a jump function 

is asking for trouble 



Solution depends on choice of z = 0 
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interFoam/pEqn.H: 

ExecutionTime  

= 4921.02 s 

ExecutionTime 

= 4072.95 s 


