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Description: 

 The pros and cons of replacing traditional materials with polymeric materials 
in solar thermosiphon systems are analyzed by adopting a total cost 
accounting approach. 

 In terms of climatic and environmental performance, polymeric materials 
reveal lower environmental impacts than traditional ones like metals. In 
terms of total costs this may also be true but more work is needed to answer 
this question properly. 
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Introduction 

To assess the suitability of polymer based solar thermosiphon systems three polymeric systems under 
development have been selected and compared with thermosiphon systems in which traditional materials 
like metals were used. For the comparison, a total cost accounting approach is adopted, which involves the 
analysis of differences in thermal performance, end-user investment costs, operation and maintenance 
(O&M) costs, reliability and long-term performance, climatic and environmental performance in relation to 
the costs of the polymeric systems versus those of the traditional ones.  
 
All thermosiphon systems are analyzed on the assumption that they are installed in Palermo, Italy. All 

systems have a hot water tank of 120 liters which corresponds to the daily hot water load for a typical one-

family house in that region. The solar absorber area for all systems is approximately 2m2. But by making use 

of computer simulation, the solar absorber area for each system is adjusted so that all systems yield the 

same solar fraction with respect to hot water production. 

Life cycle analysis 

Assessment of climatic and environmental performance in relation to costs is made by life cycle analysis. To 

convert an environmental or a climatic impact indicator into costs, the same methodology as in a previous 

Task 39 case study [1] is employed.  

For the life cycle analysis, process trees with inventory data from the Ecoinvent data base [2], 

representative for Europe, are used; see for example [3]. End-of-life scenarios including both recycling and 

no recycling are considered.  

The life cycle analysis results clearly indicate that a replacement of traditional materials, for example 
metals, with polymeric materials increases the climatic and environmental performance significantly, when 
they are expressed in terms of the IPCC 100 (Intergovernmental Panel on Climate Change) as indicator and 
the Ecoindicator 99, H/A indicator (Hierarchist/Average) [4, 6]. In terms of climatic and environmental costs 
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per amount of solar heat collected, this difference, however, is not that significant. When present day 
carbon dioxide emission tax rates are used to convert climatic performance into climatic costs and a 
comparison is made with an equivalent heating system with natural gas boiler, the climatic cost per solar 
heat collected is just 6% of the equivalent heating system. [1]. 
  

End-user investment costs, O&M costs, long-term performance and expected 
service life of systems 

In estimating future end-user investment costs and O&M costs for the systems studied, models and results 

from the ongoing EU project SCOOP [5] were consulted. If the yearly O&M costs may be set at 1% and the 

expected lifetime of the solar thermosiphon systems at 15 years, we expect the sum of end-user 

investment costs and operation and maintenance costs for the polymeric based thermosiphon systems to 

be less than 290€/m2 solar collector area or 400€/kWth. From the analysis made on the polymeric based 

solar thermosiphon systems so far this seems to be competitive with traditional systems and a realistic goal 

to achieve.  
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