Computer Aided Determination of Solar Energy Storage Material 

by Means of Fuzzy Multicriteria Analysis

F.A. Batzias

Department of Industrial Management & Technology, University of Piraeus

Karaoli & Dimitriou 80, 18534 Piraeus, Greece. Email : fbatzi@unipi.gr
The use of economical and reliable solar energy storage materials is a prerequisite in technical applications where thermal energy demand and supply do not coincide in the space/time domain. Although these materials constitute an important topic in R&D during the last 25 years, there is not a Knowledge Base (KB) capable to support an expert system for choosing the best material according to a criteria vector either set apriori or determined during the material selection procedure. The present study deals with a KB design/development containing thermal energy storage (TES) materials with special emphasis of phase change materials (PCMs). In combination with this KB, a multicriteria choice mechanism has been ad hoc developed as an inference engine to set up an expert system capable to offer consultancy in each solar energy storage problem according to the required specifications. A representative example of ranking four alternative materials (salt hydrate, paraffin, non-paraffin organic, eutectic) is presented to show the functionality of the developed expert system. The criteria used are cost, system compatibility, availability, reliability (including long-term stability), handling characteristics (including encapsulation/co-polymerisation), environmental friendliness (including safety and occupational health). A modified Delphi method was used for the assignment of values (in fuzzy form, to count for uncertainty) on the elements of both, the weights vector and the preference matrix. Sensitivity analysis is also presented for determining the robustness of the ranked first (finally proposed/preferred) storage material and the results are thoroughly discussed.   

