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ABSTRACT 

The Ships are fouled by marine biofilms, causing  increased frictional drag and can lead to at least 20% 
additional fuel cost.  Hydrodynamic stress can cause biofilm erosion and detachment, leading to lower profile, 
lower drag biofilms [1].  Therefore, understanding about hydrodynamics induced biofilm removal is essential 
for operators to manage fouling. However, the experimental procedure to detect and monitor the biofilm 
erosion and detachment is very time consuming. Therefore, it is essential and timely to develop a computational 
modelling to predict biofilm deformation and detachment. To fill this gap, we have developed a  discrete 
element method  (DEM) coupled with computational fluid dynamics (CFD).  This modelling was built on our 
previous modelling framework [2-3].  Our modelling has predicted the temporal change of biofilm during flow 
induced deformation and detachment for marine biofilm at different flow velocities (e.g. Figure 1).  The 
simulation results are consistent with relevant experimental measurements. We have also investigated how 
materials properties related adhesion could affect marine biofilm detachment. Our modelling results offer 
promising avenues for designing more effective antifouling coatings and treatments.  

 

Figure 1: An example of 
modelling predicted 
marine biofilm 
deformation and 
detachment at varied flow 
velocity.   
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