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Three key problems which ships are facing, are related to the fact that the ship 
hull is in contact with water: drag, the largest part of the fuel consumption of 

ships is due to the friction with the surrounding water; corrosion, a phenomenon 
which is also largely related to the fact that the ship is in direct contact with the 
surrounding sea water with its high content of salt; fouling, the growth of sea 
organisms would not happen if the ship would be surrounded by air instead of 
water. Latest developments in the area of bionic surfaces show that avoiding the 
direct contact between a ship and the surrounding water appears feasible and 
opens intriguing perspectives for practical applications. The floating water fern 
Salvinia molesta demonstrates how permanent layers of air can be kept under water 
for weeks. Within a joint research project of the Universities of Bonn, Karlsruhe 
and Rostock, a thorough understanding of this recently discovered Salvinia effect 
was achieved. This leads to the development of a novel type of artificial surfaces 
which are based on their topographic structure and chemical functionality, keeping 
a permanent layer of air under water. Meanwhile, such artificial surfaces are 
capable of keeping an air layer under water for even much longer times than the 
Salvinia plant itself, the prerequisite for the applications mentioned above using 
artificial, specially designed surfaces which remain dry although being kept under 
water. The design and fabrication of such artificial surfaces and their properties 
including drag reduction will be discussed. The talk will give an overview of latest 
developments based on this biomimetic approach and shows perspectives for 
future applications ranging from drag reduction to future bionic antifouling ship 
coatings
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