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Abstract 8 

The objective of this work is to investigate the solar cooling viability in various 9 

locations worldwide. A single stage absorption chiller operating with the LiBr-H2O 10 

working pair is coupled with evacuated tube collectors and this system produces the 11 

demanded cooling load for a typical building of 100 m
2
 floor area. Ten cities are 12 

examined and the analysis is performed with the commercial software TRNSYS. For 13 

every city, different combinations of collecting areas and storage tank volumes are 14 

investigated in order to determine the optimum combination which leads to the 15 

minimum levelized cost of cooling (LCOC). According to the final results, Abu Dhabi 16 

and Phoenix are the most suitable locations with LCOC equal to 0.0575 €/kWh and 17 

0.0590 €/kWh respectively, while Rome, Madrid and Thessaloniki are the less 18 

suitable locations with 0.2125 €/kWh and 0.1792 €/kWh and 0.1771 €/kWh 19 

respectively. Moreover, it is found that the locations with high cooling loads and high 20 

solar potential are the most suitable locations for installing solar cooling. 21 

Furthermore, it is proved that higher collecting is associated with a greater optimum 22 

storage tank. Finally, the conclusions of this work can be used as guidelines for 23 

designing solar cooling system and determining the suitable locations and climate 24 

conditions for installing solar cooling systems.  25 
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1. Introduction 28 

The rapid development of our society is conjugated with a high amount of energy 29 

consumption [1] in order the new lifestyle trends to be satisfied [2]. However, the 30 

environmental problems as global warming [3] and the climate change [4] create 31 

constraints in the use of fossil fuels [5]. Moreover, the consequent increase in the 32 

electricity price and the depletion of fossil fuels make inevitable the use of alternative 33 

and renewable energy sources [6].  34 

The building sector is responsible for the 30-40% [7-8] of the worldwide energy 35 

consumption and with the industrial sector are the most energetically intense sectors. 36 

Solar energy is the most suitable renewable energy source which can be utilized in the 37 

building sector for heating, cooling and electricity production. Solar cooling is one of 38 

the most promising technologies because they lead to the decrease of high peaks of 39 
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