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FOREWORD

The world population growth reaching over 7 billion people causes the increasing
global energy demand, especially electricity demand. Non-renewable energy sources
are depletable and environmentally unacceptable (environmentally unfriendly),
since they cause various forms of pollution, as well as one of the biggest challenges
in the human history - climate change and global warming. In order to mitigate
this, the use of fossil fuels must be reduced, and as long as coal, oil and gas are
primary energy sources, the world will not make that necessary step forward.
Therefore, a significantly higher share of renewable energy sources is required,

and these sources are not only renewable, but also much more environmentally
acceptable (environmentally friendly).

As a result, it is believed that renewable energy sources will be increasingly used
in Europe, which will lead to the reduction of greenhouse gas emissions and

less dependence on oil. Searching for such solutions, the European Union set an
ambitious goal — Directive 2009/28/EC, which prescribes the reduction of total
energy by 20%, the increase of the share of renewable energy in the total energy by
20% and the reduction of greenhouse gas emission by 20%. The European Union
has been making large investments in order to reduce carbon emission, achieve
competitive prices and protect the environment.

The main goal of the 4th international conference on renewable electricity (electric
power) sources is to analyse the comparative advantages and disadvantages of
modern solutions in the field of renewable electricity sources used globally and in
this country, and to provide the constructive exchange of competent opinions and
ideas related to the development and use of these sources.

This international conference is for the fourth time organised by the Society for
Renewable Electricity Sources within SMEITS (Serbian Union of Mechanical and
Electrical Engineers and Technicians).

Belgrade,
October 2016



PREDGOVOR

Porast broja stanovnika u svetu na preko 7 milijardi uslovljava da svetske potrebe
za energijom, posebno elektricnom, postaju sve vece. Neobnovljivi izvori energije su
iscrpivi, nisu ekoloski prihvatljivi, jer izazivaju razne oblike zagadenja, kao i jedan

od najvecih izazova u ljudskoj istoriji - klimatske promene i globalno zagrevanje.
Da bi se to ublazilo koriséenje fosilnih goriva se mora smanjiti, jer dok god su
ugalj, nafta i gas primarni energetski izvori, svet nece napraviti taj neophodan
korak napred. Zbog toga se zahteva znatno vece ucescée obnovljivih izvora energije

Zbog toga se veruje da Ce se obnovljivi izvori energije u Evropi sve vise koristiti,

Sto vodi smanjenju emisije gasova sa efektom staklene baste i manjoj zavisnosti

od nafte. U traganju za takvim reSenjima, Evropska unija je postavila ambiciozan
cilj - Direktivu 2009/28/EC koja propisuje da se do 2020. godine ukupna
potrosnja energije smanji za 20%, da u ukupnoj potrosnji energije obnovljivi izvori
ucestvuju sa 20%, kao i da se emisija gasova sa efektom staklene baste smanji za
20%. Evropska unija ulaze velika sredstva u ostvarenje ciljeva smanjenja emisije
ugljenika, postizanja konkurentnih cena i zastite Zivotne sredine.

Osnovni cilj 4. Medunarodne konferencije o obnovljivim izvorima elektricne
energije jeste da se analiziraju uporedne prednosti i nedostaci savremenih resenja
u oblasti obnovljivih izvora elektricne energije u svetu i kod nas, i da se obezbedi
plodotvorna razmena kompetentnih misljenja i ideja vezanih za razvoj i primenu
ovih izvora.

Ovaj medunarodni skup po Cetvrti put organizuje Drustvo za obnovljive izvore
elektricne energije u okviru Saveza masinskih i elektrotehnickih inZenjera i
tehnicara Srbije (SMEITS).

U Beogradu,
oktobra 2016



ENERGETSKA OPTIMIZACIJA SRPSKIH ZGRADA
KORISCENJEM HOOKE-JEEVES ALGORITMA

ENERGY OPTIMIZATION OF SERBIAN BUILDINGS
USING THE HOOKE JEEVES ALGORITHM

. Danijela NIKOLIC, ]
Nebojsa LUKIC, Jasna RADULOVIC, Jasmna SKERLIC,
Faculty of engineering, University at Kragujevac, Serbia,
danijelan@kg.ac.1s;
lukic@kg.ac.1s; jasna@kg.ac.rs; jskerlici@kg.ac.rs

Danas, radikalni pristup za smanjenje potrosnje energije predstavlja koncept
zgrada neto-pozitivne potrosnje energije (positive-net energy building - PNEB).
Takodje, obnovijiva energija ima znacajan uticaj na Zivotnu sredinu, tako da
istraZivanja i razvoj obnovijivih energetskih izvora i krisc¢enje obnovijive energije
ima sustinski znacaj. U ovom radu su analizirane mogucnosti za smanjenje po-
trosnje energije u srpskim porodicnim zgradama. IstraZivana je zgrada sa gasnim
sistemom grejanja, fotonaponskim sistemom za generisanje elektricne energije i sa
solarnim kolektorima. Glavni cilj istraZivanja je analiza moguénosti za smanjenje
potrodnje primarne energije, kroz varijaciju porosnje elekricne energije I topple
vode u zgradi, a sve u cilju postizanja koncepta zgrade neto-pozitivne porosnje en-
ergije. Dobijeni rezultati su dali optimalne vrednosti povsine fotonaponskih panela i
solarnih kolektora, instaliranih na krovu zgrade. Zgrade su simulirane u okruZenju
softvera EnergyPlus. Open Studio plug-in u Google SketchUp-u je koriséen za
dizajniranje zgrade, Hooke-Jeeves algoriam za optimizaciju, a GENOPT sofiver za
izvr$nu kontrolu softvera pri optimizaciji.

Kljucne redi: PNEB; fotonaponski paneli; solarni kolektori; simulacija; op-
timizacija.

Nowadays, a radical approach for the mitigation of the energy demand is the
concept of positive-net energy building (PNEB). Also, the renewable energy has a
significant impact on the environment, so the research and development of renewa-
ble energy resources and the use of renewable energy is essential. In this paper, the
possibilities to decrease energy consumption of Serbian residential buildings are
analyzed. The building with gas heating system, photovoltaic array for the electrici-
ty generation and solar collectors are investigated. The major aim was to analyze
the possibilities to decrease primary energy consumption, due to variation of elec-
tricity consumption and hot water consumption in building, in order fo achieve posi-
tive-net energy building. The obtained results gave the optimal size of PV array
and solar collectors, installed on the building roof. The buildings are simulated in
EnergyPlus environment. Open Studio plug-in in Google SketchUp was used for
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