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ABSTRACT 

 

Most of the renewable energy resources like solar and wind energy are of interrupted and variable 

nature during the day, season and year. Although demand management and hybridization of energy 

resources may help to reduce the demand for energy storage, it remains a major issue in the optimum 

and most energy-exergy efficient manner in the utilization of these energy resources. For example, if 

solar and wind energy are co-located they may be hybridized for a more continuous energy supply, 

because there is about six hours of difference between their peak supply periods. This enables to 

compensate their interrupting nature to a certain extent. Diversification and demand management may 

also help in alleviating the energy storage need. In spite of these demand and supply side measures, 

energy storage remains almost a must with important challenges and technological hurdles left behind. 

This presentation focuses on the importance of selection of the storage medium, which primarily 

depends on the type of dominant energy demand. For example, if industrial or district cooling is the 

dominant demand, then wind energy or even solar energy may be stored in the form of cold. After all, in 

most of the cases, cold is generated by electric-driven chillers. Therefore, rather than storing electricity 

or connecting the power supply to the grid and use it later from the grid, on-site, real time cold storage 

may be a more efficient and economical way of storing electrical energy. On the other hand, if heat is 

the dominant demand it is obvious that solar energy should be stored in the form of heat at appropriate 

exergy for proper exergy balance and thus minimize the exergy destruction. This presentation shall then 

provide an exergy-based optimization algorithm with new metrics and gives an example from a LEED 

Platinum Building in Ankara Turkey, which comprises ice tank, low and high-exergy hot water tanks, 

batteries, and a provisional biogas generation system using the wastes of the building. 


