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Energy efficiency in buildings involves using less energy to achieve
the same level of comfort and functionality. This approach not
only lowers energy costs but also reduces greenhouse gas
emissions, contributing to environmental sustainability.

Achieving technical optimum with acceptable financial outlay.
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Fuels going into households

Country: Hungary; Unit: gigawatt hours
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Fuels going into households
Country: Croatia; Unit: gigawatt hours
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Energy Performance Indicator — EnPI
Energy Efficiency Indicator - EEl

Final energy consumption GWh GWh
Croatia Hungary

Househlods 25 749 61958

Commercial 9159 19 001

Agriculture 2 845 6275

Fishing 240 38

Industry 13 458 48 348

Transport 31953 57 074
Population 3 827 004 9598 070

RenewMap

MWh/p.c.

EnPl - CRO
6.73
2.39
0.74

0.063
3.52
8.35

MWh/p.c.

EnPl - HU
6.46
1.98
0.65

0.004
5.04
5.95
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Insulation: Proper insulation minimizes heat loss in winter and heat gain in
summer, reducing the need for heating and cooling.

Heating and Cooling Systems: Energy-efficient HVAC systems use less energy
while maintaining comfortable indoor temperatures.

Appliances and Lighting: Utilizing energy-efficient appliances and LED
lighting can significantly decrease energy consumption.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
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Strategies for Improving Energy Efficiency

Conduct Energy Audits

Energy renovation of buildings
Install more Energy-Efficient Systems
Use Smart Technology

Incorporate Renewable Energy

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
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Energy Performance of Buildings Directive, the EU's key legislation
promoting energy efficiency in buildings to cut emissions and energy use.

EPBD (2002/91/EC): required energy performance certificates (EPCs) for new
buildings by 2006

Recast 2010 (2010/31/EU): Expanded to nearly zero-energy buildings (nZEB)
by 2020.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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2018 amendments: Part of Clean Energy package, focusing on renovation.

Latest (2024/1275): Entered force May 2024; targets zero-emission buildings
by 2050, with transposition deadline May 2026. Mandates renovations for
worst-performing assets (16% non-residential by 2030)

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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CEN/ETWG 173 EPED N 27 rev [1] is the energy needed to fulfil the user's requirements for heating, lighting, cooling etc, according to
levels that are specified for the purposes of the calculation.

[2] is the "natural” energy gains — passive solar, ventilation cooling, daylighting, etc. together with
internal gains (occupants, lighting, electrical equipment, etc)

[3] is the building's net energy use, obtained from [1] and [2] along with the characteristics of the

building itself.
passive solar heating; = Renewable [4] is the delivered energy, represented separately for each energy carrier, inclusive of auxiliary energy,
passive {:ooling; A E used by heating, cooling, ventilat_ion, hot_ water and lighting syst{_ems, taking in_to accc_)unt r_enewable
natural ventilation: Energy {R.E.} energy sources and co-generation. This may be expressed in energy units or in units of the
da ylight ! RE energyware (kg, m*, kWh, etc).

[5] is renewable energy produced on the building premises.

E 5 / contribution
= iIn primary [6] is generated energy, produced on the premises and exported to the market; this can include part of
1 [5].
I ? [71 represents the primary energy usage or the CO> emissions associated with the building.
co, ; . i i i i ) :
| emissions ¥ [8] represents the primary energy or emissions associated with on-site generation that is used on-site
1 / ///' and so is not subtracted from [7].
I [9] represents the primary energy or CO-> saving associated with exported energy, which is subtracted
I system ﬁ, '- from [7].
Ibuilding part it —— Trans-
1 e _— .
! [a——=—T form- e Key to symbols
: ~ 7 . <\ ation energy
[ — + -
L electrici
< Electricity for other uses % ty
I T T /‘
system R :

losses 0 : i ' gas, oil, coal, biomass, etc.
. -

rimary
or CO, savin

P et for genera | heat, cold
8 generated
energy

9|
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Q Q Perdite per
trasmissione
Heat energy balance of the building C,tr H,tr attraverso elementi
opachi inclinati

Techo: transmision y radiacion

QC,ve QH,ve

Puentes térmicos: transmisién

Q Apporti ?"..'Y
sol solari @: ‘Q/

< Perdite per
Ventanas: Ganancias > ventilazione
iais internas
trar?sn".n’smn y @é}, Infiltracion y
it per radiacion @i Ventilacion nat./mec.
trasmissione
Paredes: Q Q
attraversc_) transmision y «." P g;,tl' H!t
elementi radicein erdite per
opachi e trasmissione
verticali attraverso gli
Q Q elementi
trasparenti
Ctr H,tr =
Perdite per trasmissione Solera: i
attraverso gli elementi opachi transmision Q Q
orizzontali C,tr H,tr
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Ministry of Environmental Protection, Spatial Planning and Construction

Methodology For Conducting Energy Inspection of Building 2009 91 pages
Methodology For Conducting Energy Audit Building - 2012 85 pages
Methodology For Conducting Energy Audit Building - 2014 97 pages
Methodology For Implementing The Energy Audit of Buildings 2017 359 pages
Methodology For Conducting Energy Audit Building 2021 444 pages
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Energy audits -- Part 1: General requirements (EN 16247-1:2012)

This European standard specifies the requirements, common methodology and deliverables for energy
audits. It applies to all forms of establishments and organisations, all forms of energy and uses of

energy, excluding individual private dwellings.
This European standard covers the general requirements common to all energy audits. Specific energy

audit requirements will complete the general requirements in separate parts dedicated to energy
audits for buildings, industrial processes and transportation.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
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Energy audits -- Part 2: Buildings (EN 16247-2:2022)

This document is applicable to specific energy audit requirements in buildings. It specifies the
requirements, methodology and deliverables of an energy audit in a building or group of buildings. It
is applied in conjunction with, and is supplementary to, EN 16247 1, Energy audits - Part 1: General
requirements. It provides additional requirements to EN 16247 1 and is applied simultaneously.

If processes are included in the scope of the energy audit, the energy auditor can choose to apply EN
16247 3, Energy audits - Part 3: Processes. If on-site transport on a site is included in the scope of the
energy audit, the energy auditor can choose to apply EN 16247 4, Energy audits - Part 4: Transport.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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Energy audits -- Part 3: Processes (EN 16247-3:2022)

This document specifies the requirements, methodology and deliverables of an energy audit within a process.
These consist of:

a) organizing and conducting an energy audit;

b) analysing the data from the energy audit;

c) reporting and documenting the energy audit findings.

This part of the standard applies to sites or parts of sites where a significant part of the energy use is due to
processes. It is used in conjunction with and is supplementary to EN 16247-1, Energy audits - Part 1. General
requirements. It provides additional requirements to EN 16247-1 and is applied simultaneously.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
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Energy audits -- Part 4: Transport (EN 16247-4:2014)

The procedures described here apply to the different modes of transport (road, rail, marine and
aviation), as well as the different ranges (local to long distance) and what is transported (basically,
goods and people).

This European Standard specifies the requirements, methodology and deliverables specific to energy
audits in the transport sector, every situation in which a displacement is made, no matter who the
operator is (a public or private company or whether the operator is exclusively dedicated to transport

or not), is also addressed in this document.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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Energy audits -- Part 5: Competence of energy auditors (EN 16247-5:2015)

This European Standard specifies the competence requirements of the energy auditor.

This European Standard can be used to specify energy auditor qualification schemes at a national
level; used by organizations undertaking energy audits to appoint a suitably competent energy
auditor and used by organizations, in conjunction with EN 16247-1, EN 16247-2, EN 16247-3 and EN
16247-4, to ensure a good level of quality of the energy audits.

This European Standard also recognizes that all the competence required can reside in the energy
auditor or a team of energy auditors.

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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New laws came into force in Croatia on January 1, 2026:
Law on construction - Official Gazette 155/25

Law on Spatial Planning - Official Gazette 155/25

Law on Energy Efficiency - Official Gazette 155/25

Law on Energy Efficiency in Buildings — OG 155/25

This document has been produced with the financial assistance of the European Union through the Interreg VI-A Hungary-Croatia Programme. The
content of the document is the sole responsibility of ELTE CERS as LP and can under no circumstances be regarded as reflecting the position of the
European Union and/or the Managing Authority of the Programme.
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Naziv samastaine uporabae Geline agrade.

........................ R s seinsn ot esssansa
PODACI O ZGRADI O nova O  postojeca O rekonstrukcija
Vrsta 2grade (prema Pravilniku) odaberi vrstu zgrade prema Pravilniku iz padajuéeg izbornika
Vrsta zgrade prema slozenosti tehnickih sustava  odaberi iz padajuéeg izbornika
WViasnik / investitor
Kebr. ko.

Plostina korisne povrdine grijanog dilela zgrade Ac Godina izgradnje / rekonstrukcije
Gradevinska (bruto) povrsina zgrade [m’] Mjerodavna meteorologka postaja
Faktor oblika fo (m) Referentna kiima

Specifiéna godinja potrebna Specifiéna godisnja
ENERGETSKI RAZREDI ZGRADE toplinska energija za grijanje primarna energija

Qs [KWh/(m?a)] Epeim [KWh/(m’a)]
C 8281
[
Upisati ,nZEB" ako zgrada zadovoljava zahtjeve za zgrade gotovo ZEB
nulte energije propisane vaze¢im TPRUETZZ! n
HIc. kulty 2a8tic. kult.-povijes. cjeline unutar zasticene kulturno — povijesne cjeline

0 25 50 75 100 125 150 175 >200

Specifitna godidnja emisija €Oz [kg/(m?a)] ! 146

ROK VAZENJA CERTIFIKATA / PODACI O OSOBI KOJA JE IZDALA ENERGETSKI CERTIFIKAT
Oznaka energetskog certifikata Datum izdavanja Datum vaenja
Naziv ovlaitene pravne osobe Registarski broj

‘ovlaitenoj pravnoj osobi /glavnog
energetskog certifikatora /
‘ovlaitene fizicke osobe

Potpis

PODACI O OSOBAMA KOJE SU SUDJELOVALE U IZRADI ENERGETSKOG CERTIFIKATA
Dio Gradevinski Strojarski Elektrotehnicki
Ime i prezime oviaitene osobe

GRADEVINSKI DIJELOVI ZGRADE
Koeficijent transmisijskog toplinskog gubitka H'y. g [W/(m?K)}
KOEFICUENT PROLASKA TOPLINE UWAMK)® Ugop [W/mKI] Ispunjeno
Vanski zidov, zidovi prema garati, provietravanom tavanu O DA O N
Ravni | kosi krovovi iznad grijanog prostora, stropovi prema
provietravanom tavanu 0 M G e
Zidovi prema tly, podovi prema tlu O bA O N
Stropovi iznad vanjskog zraka, stropovi iznad garate O DA O K
Zidowi i stropovi prema negrijanim prostorjama | negrijanom on -
stubiitu temperature vide od 0°C L= u
Prozor, balkonska vrata, krovni prozor, protirni elementi protelja O DA O N
Vanjska vrata s neprozienim krilom O bA O N
Zidow i stropovi izmedu samostalnih uporabnih cielina zgrade O bA O N
Broj izmjena zraka kod razlike tlakova od 50 Pa spitivanja prema
vatetem TPRUETZZ na novoj l rekonstruiranoj postojecoj zgrad prie tehnickog pregleda zgrade, ngo[n] i
1
PODACI O TEHNIEKIM SUSTAVIMA ZGRADE
Natin grijanja zgrade O lokalno O centraino O nema |
0 etno |
Natin pripreme potrosne tople vode O lokalno O centralno O nema |
lzvor energije za grijanje zgrade O prirodni plin O ukaplieni naftniplin O nema
O lotivoulie O elektriéna energija
O dvo(depanice) [ drvnabiomasa
O daljinski izvor o
lzvor energije za pripremu potroine tople vode O prirodni plin O ukaplieni naftniplin O nema
O lotivoulie O elektriéna energija
O dvo(cepanice) O drvna biomasa
a o
Natin hladenja zgrade O lokalno O centralno O nema
O etaino |
tavori energie koji se koriste za hiadenje zgrade O eclektriéna energia O O nema |
Vrsta ventilacije prisiina bez sustava prisiina sa sustavom )
O poviatatopine  © povrata topline O prirodna !
Vrsta i natin koriSten jvim izvorima O dualica topline 0 solami kolektori O nema |
energije O  biomasa O fotonapon |
] . o |
Postoji sustav automatizacije | upravijanja zgradom (SAUZ) O DA O Ne |
ji i O oA O NE |
DA O NE |

STVARNI KLIMATSKI PODACIT

Ukupno Specifiéno Ukupno Specifitn
[kwh/a] [kwh/(ma)} (kwh/a] [kWh/(m?a)]

Godiinja potrebna toplinska energija za grijanje Qa |
Godlinja potrebna toplinska energija za hladenje Qe |
Godiénja potrebna energija 2a rasvietu £ |
Godiénja isporutena energija Egu |
Godi§nja primarna energija Epm |

ENERGETSKI CERTIFIKAT str. 1/4

OBNOVLIJIVI IZVORI ENERGIJE NA LOKACIJI ZGRADE
Godiénja proizvedena elektri¢na energija iz OIE na lokaciji zgrade Ea, ses (kWh/a]

|
Goditnja proizvedena toplinska energija iz OIE na lokacij zgrade Euw, s [KWh/a] ‘
di jivih izvora energije u j i energiji za rad tehnitkih sustava [%] ]

ENERGETSKI CERTIFIKAT str. 2/4
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PRIJEDLOG MJERA | | ‘ OBJASNJENJE SADRZAJA ENERGETSKOG CERTIFIKATA LB |
pregledu zgrade uporabne cjeline zgrade izratunato u skladu sa Metodologijom provodenja energetskog
- 2a nove zgrade se daju preporuke za koristenje zgrade vezano na ispunjenje temeljnog zahtjeva gospodarenja [l pregleda zgrade.
energijom, ocuvanja topline i ispunjenie energetskih svojstava zgrade daje | prijediog ekonomsk opravdanih mjera za poboljfanje
svojstava zgrade radi smanjenja potrosnje energlie.
Bedot' | Evenent zarade nakol v o), o, 18P [a]* Zgrade se Kasifciraju u jedan od ukupno 8 energetskih razreda (A+,A,B,C,0,E,F,G),
broj | mjera odnosi gdje A+ aznatava a
1 Rok vatenja energetskog certifikata je 10 godina.
Energetski certifikat se odnosi na zgradu u cjelini ifi na samostalnu uporabnu cjelinu.
2. s Navode se osnovni podatci o zgradi. Za promatranu zgradu navedene su vrijednosti specifitne godisnje
potrebne toplinske energile za grijanie @y (KWh/(m'a)) i specifiéne_godisnje primarne_energiie Esyy
3. [kWh/(m?a)] izratunate prema Algoritmu za izra¢un energetskih svojstova zgrade za referentne Klimatske
podatke | Algoritmom propisan retim koriitenja presior | radl tehnickih sustava (npr. propisana unutarnja
4 u sezoni l ja, propisano vrijeme rada
sustava ije/Klimati na temelju kojin se odreduju dva eneregtska
5 razreda grade, graficki pr i

Referentni klimatski podaci su klimatski podaci za meleorolo!kt postaje preuzete kao karakteristiéne
2a podrugje kontinentalnog i za podrucje primorskog dijela Hrvatske.

Stvarn| klimatski podaci su
najblizoj lokaciji zgrade.
7. Godiinja potrebna toplinska energlja za mpn,e Qung [KWh/a] e ralunski odredena kolidina
topline koju ba tijekom jedne g u zgradu unutarnje projektne
8. temperature u zgradi tijekom razdoblja grijanja zgrade.

GodiSnja primarna energiia £y [KWh/a] je ratunsii odredena godiinja energia iz obnowijiin i
93 izvora koja nije pretvorbe.
NZEB (nearly Zero-Energy Building - 2grada gotovo nulte energile) je zgrada koja ima vrlo visoka energetska
10. svojstva utvrdena u skladu s TPRUETZZ .
Navodi se podatak je Ii 2grada ima status pojedinaéno zasticenog kultumog dobra (2) il se nalazi unutar
n 2aticene kulturno-povijesne cieline (C).
Navedena vrijecnost specifiéne godinje emm,e €O, [kg/(m?a)] izratunata je za stvarne Klimatske podatke i

propisan rezim koriét ickih sustava,
Navodi se datum izdavanja i datum va!ema certifikata, te podatci o osobama koje su sudjelovale u izradi
energetskog certifikata. Ukoliko se radi o zgradi sa slofenim tehni¢kim sustavom, u provedbi energetskog
13 pregieda i radi ifik ju sud) sve tri struke.

12.

= prete
grademe dielove. zgrade (naivetih ukuprih ploSting) 1 priadajuée veijednosti najveéih dopustenih
koeficijenata prolaska topline propisane u TPRUETZZ ’. Opisan je tehnitki sustav zgrade (grijanje, priprema
15. potrosne tople vode, hiadenje, ventilacija, obnovijivi izvori energije, sustav automatizacile i upravijanja
2gradom, sustav samoregualcije), podatak o ugradenosti dizala, te su navedene vrijednosti proraéunskih
Potencijal  Potencijal parametara izratunatih u sklopu energetskih potreba zgrade za referentne i stvarne klimatske podatke.

n 2grade ramd: m;:;"lj: Jepa)* Godiinja potrebna toplinska energije za hladenje Qcoe [kWh/a] je ratunski odredena kolitina
{Eqie) €O; [t/a) 2

14. Druga stranica

Pl 8 i
temperature u zgradi tijekom razdoblja hladenja zgrade.

Godinja potrebna energija za rasvjetu £ [KWh/a] je ratunski odredena kolicina godiénje potrebne
energije 23 osvj prostora, te parazitne gubitke
na sustavu kontrole rada rasvjete.

Godignja Isporutena energija £a [kWh/a] je godiinja potrebna kolitina energlje, izraZena po nositelju

energie, koja se dovodi u tehniZki sustav u 2gradi kroz granicu sustava kako bi se zadovoljile potrebe za

rjanjem, hladenjem, ventilaciom | imatizacijom, potroinom toplom vodom i rasvjetom

Na kraju stranice se navodi podatak o proi iéne i toplinske) na lokaciji zgrade.
| Trate stranica Navodi mmmmummm s prikazom jednostavnog perioda povrata

investicije JPP u godinama za svaku predioZenu mjeru. Za preporutenu kombinaciju mjera za poboljSanje

DETALINUE UE koj prijedioga mjera

e energetski svojstava zgrade, koja se u konaénici predlaze, istaknut je potencijal energetskog razreda (£.),
. > | godiZnji potencijal smanjenja emisije CO; i jednostavni period povrata investicije JPP u godinama.
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Member States are to introduce a scheme for renovation passports by 29 May 2026
(Article 12(1) of the recast EPBD), in line with the transposition deadline of the Directive.

Renovation passports should target deep renovation — the ultimate goal of the renovation journey
and therefore of the tailored roadmap is to transform the building into a nearly zero-energy
building (before 1 January 2030) or a zero-emission building (after that date).

Annex VIII to the recast EPBD:
1. list of the elements that renovation passports must include (mandatory elements), for instance a graphical
representation or graphical representations of the renovation roadmap and its steps for a staged deep

renovation;

2. list of the elements that renovation passports may include (optional elements), for instance information on
how to access a digital version of the renovation passport;

3. the requirement to consider the information contained in the energy performance certificate of the
building or building unit for which a renovation passport is issued, where possible, in order to assess the

status of the building or building unit prior to renovation;
4. the requirement to rely on a set of standard conditions for the metrics used for estimating the impact of

renovation steps.
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Thank you for your attention!
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