
© FSB 2011.

"Kako planirati, financirati i voditi projekte 
s integracijom mjera

energetske učinkovitosti u urbanoj 
obnovi„

„Pametni gradovi i integracija
solarnih fotonaponskih sustava"

Doc. dr. sc. Goran Krajačić
15.2.2017. Zagreb
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4Uvod u obnovljive izvore i energetsku 

učinkovitost
Šib ik 16 t d i 2016
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District heating District cooling

CH4, 
H2

Energetski sustavi suvremenih gradova
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Urbana energetika i pametni gradovi?
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Pametni i zeleni gradovi

© Centre of Regional Science, Vienna UT, October 
2007

Source: the Economist 
Intelligence Unit, sponsored by 
Siemens
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Sun City - Nizozemska
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Integracija solarnih fotonaponskih sustava
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Tržište fotonaponskih sustava 2015. EU
Proizvodnja 
električne energije
iz PV sustava u EU

GW
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PV indikatori po zemljama EU
Zemlja

Instalirano 2015 
[MW] Kumulativno 2015 [MW] kW/osobi kW/GDP

Njemačka 1460 39640 0,4866 1068,46
Italija 300 18920 0,3104 700,74
Belgija 75 3200 0,2842 87,43
Grčka 10 2600 0,2414 160,49
Češka n/a 2070 0,1965 131,01
Švicarska 280 1360 0,1645 18,63
Bugarska n/a 1040 0,1447 165,08

Velika Britanija 3700 9080 0,1395 229,29
Danska 180 791 0,1394 16,55
Španjolska 49 5400 0,1163 232,76
Slovenija 1,4 240 0,1162 12,83
Austrija 170 940 0,1092 23,86
Slovačka 2 591 0,1089 40,76
Francuska 850 6550 0,0985 199,70
Nizozemska 400 1288 0,0757 32,20
Rumunjska 102 1301 0,0656 160,62
Portugal 28 460 0,0446 26,59
Hrvatska 10 44 0,0104 4,23
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Instalacije, poslovi i tržište fotonaponskih sustava EU-28  (2014.)
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Poslovi i dodana vrijednost u proizvodnji i instalaciji PV sustava EU 28
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Giga-tvornice za PV?
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Može li se predvidjeti tehnološki napredak?

Research Policy 45 (2016) 647–665 

J. Doyne Farmer,
Francois Lafond
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Cijene fotonaponskih sustava 

Izvor: IEA PVPS, Trends 2016 in Photovoltaic 
Applications, report IEA PVPS T1-30: 2016
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PV sustavi pad troškova u periodu 2009.-2025.

http://www.pvxchange.com/
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Krovni fotonaponski sustavi u Njemačkoj
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Budući trošak PV sustava?
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Power system Germany
Germany registered a 
record in wind and solar 
PV penetration, when the 
output of these sources 
exceeded 90% of the 
country’s electricity 
demand at one point on 8 
May 2016 (Agora 
Energiewende, 2016).
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Integracija PV regija

MW
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California ostatno – neto opterećenje 2016.
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Mapiranje potencijala krovova?
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Aplikacija solarnog mapiranja
• http://prehnit.hr/hr/index.php/software-

development/solar-suitability-map/
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Integracija PV u vanjske ovojnice
‘FP7 EU City‐zen Project, The Roadshow’. Coordinator: Dr Craig L. Martin
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FP7 EU City‐zen Project, The Roadshow’. Coordinator: Dr Craig L. Martin
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PV bočne fasade i krov
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Skladištenje energije? 
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Investicijski trošak za toplinske spremnike
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FP7 EU City‐zen Project, The Roadshow’. Coordinator: Dr Craig L. Martin
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FP7 EU City‐zen Project, The Roadshow’. Coordinator: Dr Craig L. Martin
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Hvala na pažnji!

goran.krajacic@fsb.hr 


