
PAMETNA GRADNJA PAMETNIH 
ZGRADA

Doc.dr.sc. Bojan Milovanović

1



ŠTO NAS ČEKA
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WINTER PACKAGE
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� 30 November 2016, the European Commission published “Clean Energy For All 
Europeans” package, more commonly referred to as the “Winter Package” 
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Kada je zgrada 
pametna?

5



6



Pametna zgrada pruža maksimalnu 
kvalitetu života uz minimalno 

korištenje resursa.
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SMARTNESS MATTERS!
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UREĐAJI, SENZORI I "STVARI" POSTAJU DIO INTERNETA

23.11.2016. IoT s primjenama u građevinarstvu 10



IZAZOVI
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CSTB - Centre Scientifique et 
Technique du Bâtiment

Eng. Scientific and Technical Centre 
for Building

Garancija da će 
projektirana 
potrošnja biti 

ostvarena
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PRIJEDLOG TEKSTA DODATKA EPBD-A
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STANJE U HRVATSKOJ…
� Gradimo li pametno?

� iz određenih razloga kvaliteta projekata arhitektonske ili građevinske 
struke u dijelu koji se odnosi na racionalnu uporabu energije i toplinsku 
zaštitu opada, 

� a ovo je dodatno popraćeno neodgovarajućim izvođenjem samih radova.



JESMO LI ZAISTA SPREMNI ZA IZVEDBU KVALITETNE

VANJSKE OVOJNICE ZGRADE?



JESMO LI ZAISTA SPREMNI ZA IZVEDBU KVALITETNE

VANJSKE OVOJNICE ZGRADE?
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Net-UBIEP



THE AMENDMENT OF THE EPBD II

� "Energy efficiency first" is a key element of the 
Energy Union

� About 75% of buildings are energy inefficient

� Only 0.4-1.2% of the stock is renovated each 
year 

� The main objective is to accelerate the cost-
effective renovation of existing building, which 
is a 'win-win' option for the EU 

� Renovation work and energy retrofits add 
almost twice as much value as the construction 
of new buildings
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2012%.%2050%
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Дълбоко обновяване 

По пътя към нулата 

Сграден%фонд%към%2050%

25% 

75% 

Deep renovation

New buildings 
to 2050

Existing building stock Building stock to 2050



THE AMENDMENT OF THE EPBD II

� Long-term strategies for renovation of the 
building stock (Art. 4/EED becomes Art. 
2a/EPBD)

� Mobilizing funding for carbon-free buildings: 
targets for 2030/2050: market signals to 
investors

� ICT and smart technologies, automation and 
BIM, e-mobility

� Link between public funding and EPCs; focus on 
microclimate and health (heating and 
ventilation)

© EnEffect

Net-UBIEP



KOORDINATOR:

www.net-ubiep.eu

Network for Using BIM
to Increase Energy Performance



PARTNERI U KONZORCIJU
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CILJEVI PROJEKTA NET-UBIEP

� Net-UBIEP nastoji doprinijeti 
povećanju energetske učinkovitosti 
u zgradama promoviranjem 
korištenja BIM-a tijekom 
cjelokupnog životnog ciklusa zgrade. 

� BIM – building information
management
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Better management of the information during the whole life cycle of the building 

is absolutely necessary in order to avoid mistakes and have trustful information at 

any time / when an intervention is necessary. 



CILJANE SKUPINE

� Tehnologija, ali i ljudi!

� Svi sudionici u gradnji i korištenju zgrada moraju biti svjesni 
svoje uloge u prikupljanju, upravljanju i čuvanju potrebnih 
informacija vezanih uz energetsku učinkovitost
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Djelatnici javne 
uprave

Inženjeri
(Građevinari/ 

Električari/Strojari/Architects)

Instalateri
(Ugradnja/Održavanje)

Vlasnici/Stanari/
Upravitelji zgrada



STVARNA & PROJEKTIRANA POTROŠNJA

� Usporedba projektirane potrošnje i stvarne potrošnje 

� Uzroci: 
� korištenje 

� Izvođenje???
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Any calculation is only as good as the actual planning and 
construction.

The influence of quality is often neglected!!!

EUROPEAN STANDARDISATION

Ulazni podaci Izlazni podaci
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PRIMJER ISPITIVANJA

� Projektirano:
� n50=0,5 h-1

� Rezultat simulacije:
� 94 MWh

� Izmjereno:
� n50=3,7 h-1

� Rezultat simulacije:
� 290,72 MWh

Razlika 310% !!!
Izvor: Mario Vašak, Anita Martinčević, Antonio Starčić, Bojan 
Milovanović, Ninoslav Kurtalj, Nedjeljko Perić



TKO ĆE IZVESTI OBNOVU SVIH OVIH ZGRADA?

31



32



33



KOORDINATOR:
Center for Energy Efficiency EnEffect – Bulgaria

www.fit-to-nzeb.com



FIT-TO-NZEB
� Cilj projekta 

� je povećanje kompetencija i vještina građevinskih djelatnika u 
području obnove postojećih zgrada na razinu G0EZ 

� Kako?
� kroz jedinstvene programe edukacije razvijene od strane konzorcija 

� Zašto?
� Potrebno je povećati broj obnova i 

� Potrebno je povećati kvalitetu dubinske obnove postojećih zgrada.



Elaborate a set of 
required 
technological 
competences related 
to the EE and RE 
solutions in building
renovation

Develop new training 
programmes at all 
levels of the
vocational education.

Develop training 
system employing the 
newly elaborated 
technical 
competences

Review the national 
educational plans for 
the relevant 
professions. 

Introduce the 
necessary changes

Establish capacity for 
professional training 
of trainers.

Train and certify a
sufficient number of 
trainers

Support and monitor 
the first courses on 
the new programmes
at all levels.

Fit-to-nZEB project is designed to respond to the defined needs

FIT-TO-NZEB GOALS



PARTNERI U KONZORCIJU
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Sveukupno 13 partnera



WP4 - TRAINING PROGRAMMES FOR INSTITUTIONS OF

HIGHER EDUCATION

� Razvoj novih programa edukacije koji su u skladu s EQF razinama 6 i 7 

� Razvoj potrebnog nastavnog sadržaja (learning content): 

� Definirati programsku povezanost, 

� Nastavni materijali

� Prezentacije,

� Praktične vježbe

� 3D vizualizacije

� Video materijali

� E-learning

� Način provođenja ispita

� Provesti barem 3 pilot edukacije

© Passive House 
Academy



�… na kraju krajeva, želimo osigurati izgrađeni okoliš 
visoke kvalitete korištenjem učinkovitog 
projektiranja u kombinaciji s tehnološkim napretkom

na svim razinama.
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DA BI IMALI VIŠE OVOGA…
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… A MANJE OVOGA

41 Kampus na Trsatu, Rijeka
listopad 2011.Rijeka, zgrada useljena 3 mjeseca ranije; ožujak 2015.

Split; veljača 2015.



September 12, 1962; 
Rice University, Houston, Texas



Hvala na pažnji!
Bojan Milovanović

bmilovanovic@grad.hr


