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Geometry building

• Invent a 2D geometry 
(the height is specified later)

• How many interfaces will there 
be? (Solid and Liquid)

BndBlock my_bem(N);

• Of how many panels consists 
the boundary? How much 
points would they use at most? 
(Panels are used to 
decompose the geometry and 
separate boundary conditions)

my_bem.Elements[ID].Init(M,P,0);
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Geometry building

• Continue with other solid boundaries


• Continue with liquid interfaces


my_bem.Elements[ID].Init(M,P,2); 
 
my_bem.PanelInit(ID,PI,type,bc,vbc,vpos)
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Geometry building

• More complicated shapes are 
possible


• Reading in geometries from point 
data is possible


• Remeshing is available


• On the fly manipulation is possible


• Liquid interfaces that are in 
contact with the walls are possible 
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Non-dimensionalization

d = 5mm

w = 400µmh = 50µm

r = 150µm

v = 1mm/s

D = 33.33

W = 2.67

R = 1

R/H = 3
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Non-dimensionalization
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Non-dimensionalization

x = L X = 150µmv = 1mm/s

X = 1

… at T=3000

t = T T = 0.15 s~

~



Matrix building

• What is the height of the channels?  
The viscosity ratio?


MatBlC1 my_mat(&my_bem,L/H,lamda,Ca);


!

• Build and solve with given geometry and 
boundary conditions


my_mat.Build(0);


my_mat.Solve( );
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!
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boundary conditions are 
available


• Interfacial stabilization for larger 
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Output generation

• Specify a location on the disk

my_mat.EnableWrite(directory);

• Write solid wall to file 
(point coordinates)

my_mat.WritePos(ID, T);

• Write liquid interface to file 
(points and curvature) 

my_mat.WritePos(ID, T);

• Write all interfaces at once

my_mat.allWrite( );
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Output generation

• Write velocity and pressure 
fields to *.vtk or Matlab file. 

my_mat.VTKexport(T,M,lt,rt,bt,tp);

my_mat.VisMatlab(T,M,lt,rt,bt,tp);
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Output generation

• Write velocity and pressure 
fields to *.vtk or Matlab file. 

my_mat.VTKexport(T,M,lt,rt,bt,tp);

my_mat.VisMatlab(T,M,lt,rt,bt,tp);

• Capture the field in certains 
points by placing sensors 
(to record u,v,p in one spot)

my_mat.SensorEnable(ID);

my_mat.SensorWrite(ID,x,y);
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Output generation

• Customized output is possible


• Logging droplet positions is 
available


• Writing the Matrix and the right 
hand side or solution to a file is 
possible.
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Examples and their particularities

It’s C++ code, 
there are headers 

and the program starts with 
int main( )



Examples and their particularities

You can pass parameters 
when executing the file



Examples and their particularities

Directories need string or char variables 
Subfolders can be created 



Examples and their particularities

In order to preserve the mesh quality 
the interface can be remeshed 

and the surface area be preserved
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Run some tutorials yourself

• type ‘Make’ 

• type ‘./tutorial1.o’ 

• Look at the result 

• Change something in the code:  
Geometry, confinement, viscosity ratio, velocity … 

• recompile with ‘Make’, run and look at the result



After the break …

Look into: 

Empirical hints 

Data structures 

Customized output routines 

Time marching 

Your own cases


