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ANALIZATOCENA
SOLARNIH SISTEMA BUDUCNOSTI

ANALYSIS AND ASSESSMENT OF SOLAR ENERGY
SYSTEM FOR A SUSTAINABLE FUTURE

Jasmina SKERLIC, Danijela NIKOLIC i Jasna RADULOVIC
Faculty of engineering, University at Kragujevac, Serbia,
jskerlic@kg.ac.rs, danijelan@kg.ac.rs, jasna@kg.ac.rs

Energetsii resursi i njihova upotreba povezani su sa odrZivim razvojem. U posti-
zanju odrzivog razvoja, vaznu ulogu igra poveéanje energetske efikasnosti procesa u
kojima se koriste odrzZivi izvori energije. Eksergetska analiza se uveliko koristi u projek-
tovanju, simulaciji i proceni karakteristika sistema za solarnu energiju. Solarna energija
Jje dista, ima je u izobilju i lako je dostupna obnovijiva energija. Snaga Sunca koja dos-
peva na povrsinu zemlje 1.8x 10" MW, $to je mnogo puta veée od sadasnje stope svih
energetskih potreba. U ovom radu data je eksegetska analiza solarnog sistema. Detaljna
energetska i eksergetska analiza obavija se kako bi se izracunali toplotni i elektricni
paramelri tipicnog solarnog kolektora. Pored toga, izvedena je modifikovana jednacina
za eksergetsku efikasnost kolektora u pogledu projeknih i klimatskih parametara. U tom
pogledu su dati ops$ti odnosi izmedu energije i eksergije. Ovo vrlo korisno znanje je
takode neophodno za utvrdivanje energetske efikasnosti i/ili mogucénosti ocuvanja ener-
gije, kao i za formulisanje pravih strategija drzave za upravijanje energijom i eksergi-
jom.

Kljulne reci: analiza; efikasnost; eksergija; obnovijiva energija; solarna, odrzi-
vost

Energy resources and their utilization relate fo sustainable development. In atta-
ining sustainable development, increasing the energy efficiencies of processes utilizing
sustainable energy resources plays an important role. Exergy analysis has been widely
used in the design, simulation and performance evaluation of solar energy systems. Solar
energy is clean, abundant and easily available renewable energy. The power from the
sun intercepted by the earth is about 1.8x 10" MW, which is many times larger than the
present rate of all the energy consumption. This paper reviews exergetic analysis of
solar energy system. A detailed energy and exergy analysis is carried out to calculate the
thermal and electrical parameters, tipical solar collector. Further, a equation for the
exergy efficiency of a collector is derived in terms of design and climatic parameters. In
this regard, general relations between energy and exergy are given. This very usefitl
knowledge is also needed for identifying energy efficiency and/or energy conservation
opportunities, as well as _for dictating the right energy and exergy management strategies

of a country.

Key words: analysis; efficiency; exergy; renewable energy; solar; sustainability.

297







































