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In the transition from fossil and nuclear fuels to renewable and susta-
inable energy sources, solar energy plays an important role globally, 
with even increasing relevance in the near future. There is a large 
and still mainly unused potential for the conversion of solar irradia-
tion into electricity and heat especially in the sunny regions of the 
earth. The economic and ecological sustainability of installed solar 
systems is principally dependent on the longest possible product 
lifetime and maximum reliability. However, due to outdoor exposure 
in different climate zones of the earth, many of them with harsh envi-
ronmental conditions, the various materials used in solar power sys-
tems are negatively affected by stress factors such as UV radiation, 
atmospheric corrosivity, dust accumulation, thermal cycling or mois-
ture ingress into components.

The pilot project “GloBe Solar” focuses on the development of a 
global stress classification system for materials in solar energy appli-
cations. The aim of this system is to assist in the identification of the 
individual stress conditions for every location on the earth’s surface. 
The processing of satellite data and available ground-based mea-
surements will form the primary basis for the implementation of the 
project.
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GLOBE SOLAR: GLOBAL STRESS CLASSIFICATION SYSTEM FOR MATERIALS USED IN SOLAR 
ENERGY APPLICATIONS

Figure 3: Spatial classification of global corrosivity risk. 

Figure 1: Outdoor exposed corrosion coupons on Gran Canaria.

Figure 2: Representation of a Sentinel-2 earth 
observation satellite.

Depending on the geographical location, the individual or com-
bined impact of environmental and climatic stress factors and cor-
responding performance losses vary significantly. Therefore, as a 
strategy to reduce investment risks and operating and maintenance 
costs, it is necessary to adapt the materials and components of solar 
energy systems specifically to regional environmental conditions. 

The expertise of the 
Fraunhofer Intitute for 
Solar Energy Systems ISE 
and the Chair of Remote 
Sensing and Landscape 
Information Systems of 
the University Freiburg in 
PV materials degradation 
modelling, geospatial ap-
plications and spatial data 
infrastructures, respectively 

complement each other towards achieving the defined goals. Within 
the scope of Resilience Engineering, the results of this project will 
contribute to a more sustainable global usage of solar energy.
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