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   Abstract 
In the light of the prevailing and alarming impending energy scene, energy efficiency is unmistakably 
gathering momentum. It is a vital tool for reducing energy consumption and thus the need for energy 
sources. In order to ensure the energy systems transition towards a sustainable functioning mode while 
curbing energy resources depletion and environmental anthropogenic footprints, industrial activities 
need to promote energy efficiency. Among energy efficient system design methodologies, literature 
suggests energy integration and exergy analysis as two powerful thermodynamic methods, each showing 
certain drawbacks however.  

In this perspective, this seminar puts forward a methodology that couples systemic analysis and exergy 
analysis in a way to surpass their individual limitations in the aim of generating optimal operating 
conditions and topology for industrial systems. A global methodology, a hybrid of the two thermodynamic 
methods in an intertwined approach with heuristic rules and numerical optimization, is therefore evoked. 
Using new optimizing exergy-based criteria, exergy analysis is used not only to assess the exergy losses 
but also to guide the potential improvements in industrial systems structure and operating 
conditions. The methodology is demonstrated through three technical examples: Industrial heat pump for 
drying application, hybrid refrigeration and LNG production.  
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