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ABSTRACT 

The use of tensile materials in general, and fluoro polymer foils like ETFE in particular, for the 

building envelope bears great potential in terms of artistic freedom as well as building physics 
aspects like natural daylight provision due to its material properties like weight, durability, 

transparency and the self-cleaning surface. 

In the corresponding article we give an overview on the recent research activities and innovations in 
the field of ETFE building envelopes. We discuss the multifaceted aspects of the topic based on 

investigations from recent, ongoing and future research projects conducted at HFT Stuttgart. 

We elaborate on the peculiarities of the proper numerical modelling of the thermophysical 
phenomena within ETFE membranes and discuss novel surface treatments to improve the emissivity 

properties of ETFE (low-e). We give an overview of innovative cushion configurations with 

optoelectronic elements like organic photovoltaics for energy harvesting and electrochromic elements 

for dynamic shading (g-value). Finally we include some considerations on the sustainability of ETFE 
structures for the building envelope with regard to the impact on the overall energy demand of 

buildings and general life cycle assessment aspects of the polymer material itself, it's treatments and 

modifications, as well as the supporting structure. 

Results in terms of numerical simulations on the impact of the applied technologies on the overall 

energy demand of exemplary buildings will be presented alongside some actual physical 

configurations in the form of technological demonstrators. 

In concluding remarks we will elaborate briefly on the prospects of upcoming research projects 
concerning membrane structures at HFT Stuttgart. 
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