
Tailor-made structural and chemical optimisation of drainage and coalescence filter 
media to improve the energy balance of compressed air filtration 
 
Motivation 
 
The efficiency of air pressure filtration determines the energy consumption and thus has an 
impact on the overall sustainability of the entire facility. Coalescing filters are conventionally 
made from glass fibre nonwovens, with an oleophobic finish providing the most efficient 
coalescence of oil aerosols and drainage. The industry faces the challenge of finding 
fluorine-free but equally effective approaches to meet new regulatory standards. 
 
The project aims to improve the energy balance of pressure filtration by considering the 
following key issues: 

o Testing the effect of patterned surface modification on channelling and accelerating 
oil drainage into selected filter media. Validating the effect of geometry and depth of 
the pattern, as well as the differences in the surface energy and topography.  

o Investigation and validation of the additional transport effect by media combinations 
with a drainage layer with a pronounced capillary effect through aligned fibres. 

o Development of environmentally friendly, fluorine-free or low-fluorine formulations and 
corresponding coating processes to create tailored, structured wetting properties 
using digital printing or precise spraying techniques. The key objective is to determine 
the minimum amount of fluorine per unit area to achieve the wetting gradient required 
to accelerate oil transport. 

o Further development of coalescing and drainage filter media through a combination of 
the above measures to improve the energy balance of compressed air filtration, 
elaboration of a design and evaluation rules to control the drainage process.  

 

 
 
Intersectoral usage and direct exploitation of the research results can be expected in the 
fields of environmental technology, air pollution control and filter technology as well as in filter 
and textile production and textile finishing. Energy saving, environmental sustainability as 
well as innovative approaches to surface functionalization will contribute to increasing the 
profitability of SMEs.  
 
Joint project with Institute for Energy and Environmental Technology e.V. 
 
Project Information: 
Titel: Tailor-made structural and chemical optimisation of drainage and 

coalescence filter media to improve the energy balance of compressed 
air filtration 



Kennwort:   MAKOFILT 
IGF-Project-Nr.: Nr. 22356 N 
Project duration:  01.07.2022 - 30.06.2024 

 

 
Contact DTNW: Dr. Habil. Larisa Tsarkova, Tel.: +49-2151-843-2016,  
E-Mail: tsarkova@dtnw.de 
Contact IUTA: Dr. Mattias Wittmar, Tel. 02065-418-424, E-Mail: wittmar@iuta.de 


