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Što je zdrava zgrada?
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Što je IEQ (Indoor Environmental Quality)?

● IEQ = kvaliteta unutarnjeg okoliša
● Obuhvaća:

○ Toplinski ugođaj
○ Kvalitetu zraka (IAQ)
○ Vizualni komfor
○ Akustički komfor

● Utječe na:
○ zdravlje
○ produktivnost
○ osjećaj ugode
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Koliko vremena provodimo u zgradama?

https://www.buildinggreen.com/blog/w

e-spend-90-our-time-indoors-says-

who

https://www.buildinggreen.com/blog/we-spend-90-our-time-indoors-says-who
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Zašto je IEQ danas aktualna tema?
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Toplinska ugodnost

Toplinska ugodnost ima glavnu ulogu u shvaćanju ugođaja

Faktori koji utječu na toplinski ugodnost su:

● Temperatura i zračenje

● Relativna vlažnosti

● Brzina zraka i turbulencije

● Odjeća

● Drugi osobni parametri

● Percepcija toplinskog ugođaja

● Operativna i rezultirajuća temperatura
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Kakva nam je kvaliteta unutarnjeg zraka?
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Jesmo li svjesni utjecaja zgrada na zdravlje čovjeka?
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Gradovi rastu, vrijeme u zatvorenom raste — IEQ 
postaje pitanje zdravlja

● Oko 56 % svjetske populacije (4,4 
milijarde ljudi) živi u gradovima

● Gradovi čine dvije trećine globalne 
potrošnje energije i odgovorni su za 
više od 70 % emisija stakleničkih 
plinova

● Više od 80 % globalnog BDP-a 
generira se u gradovima

● Zgrade sudjeluju s približno 40 % u 
ukupnoj svjetskoj potrošnji energije i 
36 % u emisijama CO₂

● Kako urbanizacija raste, a ljudi sve više vremena provode u zatvorenim prostorima, 
kvaliteta unutarnjeg okoliša (IEQ) postaje presudan faktor koji utječe na zdravlje, 
produktivnost i kvalitetu života.



Europe’s air quality status 2024

https://www.eea.europa.eu/publications/europes-air-quality-status-2024

Key messages

• Despite ongoing overall improvements in air quality, current 

EU standards are still not met across Europe.   

• 96% of the EU’s urban population is exposed to unsafe 

concentrations of fine particulate matter (PM2.5).

• The new EU air quality standards introduced in the revised 

ambient air quality directive — proposed to come into force in 

2030 — are more ambitious than the current ones.

https://www.euronews.com/green/2024/03/13/europes-air-

quality-has-improved-but-still-doesnt-meet-who-guidelines-

study-says

https://www.eea.europa.eu/publications/europes-air-quality-status-2024
https://www.euronews.com/green/2024/03/13/europes-air-quality-has-improved-but-still-doesnt-meet-who-guidelines-study-says


Residential, commercial and institutional 
sector contribution:

• NOx – 9,62%

• SO2 – 18,3%

• PM2,5 – 61,72% 

• NMVOC – 15,98%

• NH3 – 1,2%

Contributing sectors and activities 
to the five regulated air pollutant 
emissions in EU Member States

https://www.eea.europa.eu/publications/national-emission-reduction-commitments-

directive-2024

https://www.eea.europa.eu/publications/national-emission-reduction-commitments-directive-2024


Contributing sectors and 
activities to the wider group of 
air pollutant emissions in EU 
Member States

Residential, commercial and institutional 
sector contribution:

• BaP – 91,3% 

• Black Carbon (BC) – 35,99%

• CO – 43,44%

• PM10 – 43,02%

https://www.eea.europa.eu/publications/national-emission-reduction-commitments-

directive-2024

https://www.eea.europa.eu/publications/national-emission-reduction-commitments-directive-2024
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Zagađenje zraka i troškovi javnog zdravstva

● Zagađenje zraka uzrokuje oko 300.000 
prijevremenih smrti godišnje u EU (prema 
European Environment Agency) 

● Procijenjeni troškovi za zdravstvo i gospodarstvo 
iznose stotine milijardi eura godišnje

● Prema World Health Organization, troškovi 
povezani s bolestima uzrokovanima zagađenjem 
zraka u Europi procjenjuju se na oko 600+ 
milijardi € godišnje (uključujući zdravstvene 
troškove i gubitak produktivnosti) 

● Zagađenje zraka povećava troškove zbog: 
○ hospitalizacija 
○ liječenja kroničnih bolesti 
○ bolovanja i smanjene produktivnosti 

● Zagađenje zraka nije samo ekološki, već i ozbiljan 
ekonomski i zdravstveni problem
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Dekarbonizacija zgrada ne smije ugroziti IEQ

https://be-exchange.org/report/better-ventilation-playbook/

https://be-exchange.org/report/better-ventilation-playbook/
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„Living lab” na Geotehničkom fakultetu
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Mjerenja stanja unutarnjeg zraka u „Living lab” na GFV

● Usporedba s WHO PMx pragovima: PM10 = 45 µg/m³ i PM2.5 = 15 µg/m³

Environmental effects on indoor air quality and data-driven natural ventilation strategies for advanced energy management: 

Evidence from a classroom living-lab study; Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, Volume 

48, Issue 1 https://www.tandfonline.com/eprint/EATCCXNNV6HKDNDA9TIZ/full?target=10.1080/15567036.2026.2652471

https://www.tandfonline.com/eprint/EATCCXNNV6HKDNDA9TIZ/full?target=10.1080/15567036.2026.2652471
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● Usporedba s WHO PMx pragovima: PM10 = 45 µg/m³ i PM2.5 = 15 µg/m³

Mjerenja stanja unutarnjeg zraka u „Living lab” na GFV

Environmental effects on indoor air quality and data-driven natural ventilation strategies for advanced energy management: 

Evidence from a classroom living-lab study; Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, Volume 

48, Issue 1 https://www.tandfonline.com/eprint/EATCCXNNV6HKDNDA9TIZ/full?target=10.1080/15567036.2026.2652471

https://www.tandfonline.com/eprint/EATCCXNNV6HKDNDA9TIZ/full?target=10.1080/15567036.2026.2652471
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Regulatorni okvir i alati za dekarbonizaciju
zgrada i poboljšanja uvjeta unutarnjeg okoliša i 

zdravlja ljudi



GBC CONNECT FORUM

EPBD 2024 i IEQ

● Uključeno u cijelu direktivu kao ključni 
cilj

● Država članica mora uključiti zahtjeve za 
svoje tehničke instalacije, uključujući 
kontrolu i mjerenje kvalitete unutarnjeg 
okoliša, počevši od svibnja 2026.

● EPC mora uključivati preporuke za 
poboljšanje IEQ

● Nacionalni plan obnove može uključivati 
politike i mjere za poboljšanje kvalitete 
unutarnjeg okoliša.

● Iskorak u odnosu na dosadašnju 
direktivu → smanjenje klimatskih 
promjena kroz prilagodbu 
zadržavanja vanjskih i unutarnjih 
uvjeta

● HVAC → kvaliteta unutarnjeg okoliša 

● „kvaliteta unutarnjeg okoliša” znači 
skup parametara povezanih sa 
zgradom, uključujući kvalitetu zraka 
u zatvorenom prostoru, toplinsku 
ugodnost, osvjetljenje i akustiku, a 
koji utječu na zdravlje i dobrobit 
korisnika zgrade
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EU taxonomy law - Sustainable finance taxonomy - Regulation (EU) 
2020/852
Regulation (EU) 2020/852 of the European Parliament and of the Council of 18 June 2020 on the establishment of a framework to facilitate 
sustainable investment, and amending Regulation (EU) 2019/2088

https://ec.europa.eu/info/business-economy-euro/banking-and-

finance/sustainable-finance/eu-taxonomy-sustainable-activities_en

https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/eu-taxonomy-sustainable-activities_en
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Smart Readiness Indicator - SRI

Three key functionalities:
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DGNB sustav certificiranja za zelene zgrade



GBC CONNECT FORUM

DGNB kriteriji za IEQ



Što svaka zgrada mora ispuniti: 
DGNB minimalni kriteriji

1. Indoor Air Quality
Measurement of TVOC levels according to criterion 
SOC1.2
Evidence of real, clearly defined measurements

2. Design for All
Minimum requirements according to criteria SOC2.1 
are fulfilled

3. Fire Safety
The building complies with current legal 
requirements and approval procedure, including 
fire protection.

25 | © 

DGNB



Assis. prof. Vlasta Zanki, PhD

Hvala na pozornosti!


