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Complex biomimetic structures retain air under water. The air on the actually blue car-

rier appears silvery under water. (Photo: Thomas Schimmel, KIT) 

Friction, corrosion, and biofilms are three major problems in 

shipping. The research project “Air-retaining Surfaces” (ARES) 

– a collaboration project of Karlsruhe Institute of Technology 

(KIT) and the universities of Bonn and Rostock – studies new 

types of ship coatings that permanently retain an air layer under 

water and, thus, help considerably reduce the three problems. 

ARES has now been granted the Validation Award by the Federal 

Ministry of Education and Research (BMBF).  

“Besides research and teaching, innovation is one of the three equal 

core tasks of KIT. What we are trying to do is to make scientific find-

ings usable for industry and society,” says the President of KIT, Pro-

fessor Holger Hanselka. “Hence, I am pleased that a KIT-coordinated 

project on novel ship coatings is granted the Validation Award by 

BMBF this year. I congratulate Thomas Schimmel and his team of 

researchers from KIT as well as from the universities of Bonn and 

Rostock very cordially on this success.”  

Ships Slide in an Air Envelope 

The First Prize of the BMBF Validation Award Goes to the ARES Project on Bionic Ship Coatings 

that Reduce Friction between Ship Walls and Water  
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Further materials: 

 

Project video of BMBF 

https://www.bmbf.de/de/media-video-

24373.html (in German) 

 

TV broadcast about the new technol-

ogy (in English): 

http://www.dw.com/en/using-plants-

to-make-ships-more-eco-friendly/av-

44131731  
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ARES studies novel ship coatings, by means of which an air layer is 

permanently retained under water, which considerably reduces fric-

tional resistance of surfaces. At the same time, release of toxic sub-

stances from ship paints and biofilms (fouling) and corrosion is pre-

vented by the air envelope between the ship and the water. Coordi-

nator Thomas Schimmel, who works at the Institute of Applied Phys-

ics (APH), the Institute of Nanotechnology (INT), and the Material Re-

search Center for Energy Systems (MZE) of KIT, and his group de-

velop air-retaining surfaces under water based on the salvinia effect.  

The salvinia effect studied by physicist Professor Thomas Schimmel 

of KIT and botanist Professor Wilhelm Barthlott of Bonn University in 

close collaboration with fluid mechanics expert Professor Alfred Le-

derer of Rostock University enables certain plants, such as the 

aquatic fern Salvinia molesta, to breathe under water. For this pur-

pose, the aquatic fern is covered with special hairs that resemble 

small whisks and are characterized by a special chemical heteroge-

neity: while the individual hairs are water-repellent, each single hair 

has a water-attracting tip that adheres to water and permanently sta-

bilizes the retained air layer. Within its funding program “Validation of 

the technological and social innovation potential of scientific re-

search,” the Federal Ministry of Education and Research supported 

the ARES project. The Validation Award is granted to outstanding pro-

jects that succeeded in transferring results obtained in a validation 

phase to application.  

“After we understood the salvinia effect, we realized the enormous 

economic and ecological potential of its technical implementation,” 

Thomas Schimmel says. About 90% of worldwide international trade 

takes place by shipping. If ships are enclosed by an air envelope un-

der water, the three major problems of shipping might be solved: fric-

tion, corrosion, and biofilms. “We developed artificial surfaces that re-

tain such an air layer under water. Earlier prototypes we placed under 

water more than five years ago are still covered by a permanent air 

layer.” 

Based on such surfaces that permanently retain air under water (“Air 

Coating Technology”), novel bionic ship coatings are to be developed, 

as a result of which the ship will be enclosed by an air envelope under 

water. The new, environmentally friendly technology has an enor-

mous potential to reduce friction and may also serve as a basis for an 

eco-friendly “anti-fouling” coating that does not release any poison 

into the sea and additionally ensures corrosion protection. So far, 

hulls of ships have been covered by anti-fouling paints containing 

heavy metals to prevent the settling of algae and shells. “We demon-

strated that the Air Coating technology reduces friction by about 20%, 

 

Thomas Schimmel, Professor at KIT, is 
the pioneer of air coating and scientific 
coordinator of the ARES and AIR-
COAT projects. (Photo: B. Schweizer) 
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as friction between ship and water is replaced by friction between ship 

and air,” Thomas Schimmel explains. “In future, these innovative sur-

faces might increase energy efficiency and, hence, contribute to en-

vironmental protection.” 

Presently, the Air Coating technology is being further developed. Un-

der the EU project AIRCOAT coordinated by Thomas Schimmel, the 

partners use a self-adhesive foil system to retain air layers on sur-

faces under water. Altogether, ten partners participate in the project 

funded by the European Commission under the Horizon 2020 pro-

gramme. Within the framework of a project funded by the Baden-

Württemberg Foundation and also managed by Schimmel, other ap-

plications of the Air Coating technology are studied. Moreover, the 

spinoff ACT Aircoating Technologies GmbH was established to com-

mercialize the new technology.  

About the Validation Award  

 The funding program “Validation of the technological and social in-

novation potential of scientific research – VIP+” that is part of the fed-

eral government’s high-tech strategy, scientists of all disciplines are 

invited to leave the world of research and to make the first step to-

wards a commercial added value or application in society. The inno-

vation potential of research results is to be validated and potential 

applications are to be analyzed. Under VIP+ and the predecessor pro-

gram VIP, more than 200 projects have been funded since 2010. The 

most successful projects are granted three Validation Awards. The 

research project “Air-retaining Surfaces” (ARES) was granted the 

First Prize of the Validation Award of the Federal Ministry of Education 

and Research (BMBF) “for its extraordinary success in utilizing the 

results of the completed ARES validation project for further develop-

ment within the AIRCOAT EU project.” The Award was handed over 

by Parliamentary State Secretary Michael Meister on March 26, 2019. 

“The three award-winning projects pursue different utilization paths. 

Their common feature is that the results are transferred rapidly to ap-

plication for the benefit of society. This makes them ideal role models 

in accordance with our program,” Meister said during the awards cer-

emony.  

Project video of BMBF: 

https://www.bmbf.de/de/media-video-24373.html (in German) 

TV broadcast about the new technology (English): 

http://www.dw.com/en/using-plants-to-make-ships-more-eco-

friendly/av-44131731  
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More information: 

http://www.kit.edu/kit/english/pi_2018_053_air-coating-makes-ships-

glide-through-the-water-more-easily.php  

https://www.bmbf.de/de/wissen-zur-wirkung-bringen-8224.html (in 

German)    

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photos in the best quality available to us may be downloaded 

under www.kit.edu or requested by mail to presse@kit.edu or phone 

+49 721 608-21105. The photos may be used in the context given 

above exclusively. 

This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 
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