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Determining the Contact angle 

Snoeijer, Andreotti (2013) Annual Rev Fluid Mech 45:269ï92 

ÅMolecular simulation provides insight into contact line dynamics 



Computational Fluid Dynamics (CFD) 

Å Incompressible Navier Stokes with the thin-film approximation. 

 

 

 

 

1) G . Karapetsas , R. Craster  
& O. Matar , JFM, 2011  

Å With boundary conditions 

 

Å Contact line evolution is modelled by an empirical law 



Coupled Droplet Spreading and MD 
1) Thompson and Robbins ( 1989)  



Coupled Droplet Spreading and MD 

Å Model the 
moving contact 
line with MD  
 

Å We want contact 
line speed as a 
function of 
continuum 
contact angle  
 

1) Thompson and Robbins ( 1989)  



Discrete molecules in continuous space 

ÅMolecular position evolves continuously in time 

ÅPosition and velocity from acceleration 

 

 

 

Acceleration obtained from forces 

ÅGoverned by Newtonôs law for an N-body system 

ÅPoint particles with pairwise interactions only 
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Molecular Dynamics 
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Superspreading   
Surfactant, e.g.  

Silwet -L77  

Molecular Dynamics 



Two phase  version closer to experimental reality 

ÅTwo fluid phases and sliding molecular walls 

ÅSimple test case to explore wall velocity vs 

contact line angle 

ÅNon-Equilibrium Steady State 



Cluster analysis and surface fitting 

ÅCluster analysis ÅFinding the  fluid-liquid interface 

Linear, Advancing, Receding 



Streamlines 


