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Energetska uc¢inkovitost / Energy Efficiency

Energetski gotovo nulta zgrada

0Od vrlo niskoenergetske i emisijske
do energetski samodostatne i plus-

energetske zgrade

Pocetak 21. stoljeca obiljeZavaju nove energetske klasifikacije u graditelj-
stvu prema kojima su vec izvedene pojedine novogradnje, ali i obnove kuca

i zgrada razlicitih namjena. Zajednicko je obiljeZje svih
suvremenih prijedloga energetskih modela vrlo mala

— gotovo nulta energetska potro3nja koja je danas teh-
nolo3ki ostvariva i financijski sve priustivija i isplativi-

ja, a rezultati takve gradnje bitno su jamstvo ostvarenja
odrZivog razvoja.

Energetski gotovo nulta arhitektura, zbog fizikalno-grade-
vinskih znacajki ovojnice zgrade osiguravaju vrlo nisku
energetsku potro3nju za zagrijavanje prostora, a preostale
energetske potrebe (za rasvjetu, razne kucanske uredaje,
hladenije i dr.) vrlo lako moZe pokriti iz obnovljivih izvora
energije kojih je uporaba zahvaljujuci tehnoloskom razvo-
ju sve utinkovitija.

Direktiva o energetskim svojstvima zgrada (Energy Per-
formance in Buildings Directive — EPBD) postaje temeljna
smjernica razvoja energetske ucinkovitosti u graditeljstvu,
a prema njoj se vrlo niskoenergetski modeli gradnje i na-
zivaju gotovo nulti. Svaka ¢e drzava ¢lanica Europske Uni-
je zasebno odIuciti koja je energetska potrosnja graniéna
za taj naziv.

Pridruzivanjem Republike Hrvatske Uniji 1. srpnja 2013,
scenarij energetske potrosnje EU 3 x 20 do 2020. posta-
je iznimno vazan za energetsku strategiju. Scenarijem su
predvidena ostvarenja tri temeljna cilja; smanjenje ener-
getske potrosnje za 20%, smanjenje emisija CO, i dru-
gih staklenickih plinova za 20% te uporaba obnov!
izvora energije od 20% udjela u sveukupnoj er

From very low energy and emission buildin-
gs to energy self-sufficient and energy-plus
buildings

The beginning of the 21* century has been marked with new
energy ifications in building ing to
which some new buildings have been built, and houses and
buildings used for various purposes have been renovated. The
common feature in all contemporary energy model drafts is

a very low — nearly zero energy consumption which is now

feasible, fi ially more and
, whilst the results in such construction are an

cost effer

p in
Because of the physical and constructional features of

the building envelope which provide very low energy
consumption for space heating, nearly zero energy
architecture can easily cover other energy needs (for lighting,
various household appliances, cooling etc.) from renewable
energy resources, which can be used more efficiently due to
technological development.

The Energy Performance in Buildings Directive — EPBD,

has become a fundamental guideline for energy efficiency
development in construction. Very low energy building
models are now called nearly zero after the directive’s
instructions. Each of the EU member states will individually
decide on which energy consumption is the borderline for
that title.

After the accession of the Republic of Croatia into the
European Union on July 1, 2013, the scenario that has been
developed for the EU ‘3 x 20’ energy consumption by 2020
will be extremely important for the country’s energy strategy.
The scenario is designed to achieve three fundamental

potrosnji.

Kako bi se scenarij ostvario u Sto vecoj mjeri do 2020, EU
je odredila da se sve zgrade javne namjene od 2018. mo-
raju izvoditi upravo kao gotovo nulte! Stovise, zgrade koje
su predvidene za zahtjevniju obnovu takoder od 2018.
moraju udovoljiti istim energetskim kriterijima. Od 2020.
i sve ostale zgrade morat ce se izvoditi kao gotovo nulte
energetske.

Velika Britanija donijela je odluku po kojoj ve¢ od 2016.
pocinje izvodenje zgrada javne namjene bez emisija
staklenickih plinova.

Uz pojam energetski gotovo nulte zgrade, koji je pri-
hvacen u propisima Europske Unije, danas susrecemo i
sljiedece nove modele energetski uinkovite gradnje i pri-
mjerene razine zastite okolisa:

of energy by 20 %,
reduction of CO,and other greenhouse gas emissions by 20
%, as well as the use of renewable energy resources from the
20 % share of total energy consumption.
In order to achieve this goal by 2020 to the full extent, the
EU has decided that as of 2018, all public buildings will have
to be built as nearly zero energy buildings! Furthermore, the
buildings which have been opted for the more demanding
renovations will also have to comply in accordance to the
same energy criteria by the year 2018. In addition, from 2020
and on, all other buildings will also have to be run as nearly
2zero energy.
Great Britain has decided to start building no-emission public
buildings as early as of 2016.
Together with the term nearly energy zero building which
has been adopted in European Union regulations, the
following new models of energy efficient construction and
their levels of i ion are

encountered today:

Nearly Zero Energy Building

Specific annual energy consumption in buildings KWh/m?a

Specifiéns godisnja potrosnja energije u zgradama KWh/mia /

Gotovo nulta
(vrlo niskoenergetske i pasivne kucée) / CY )
Nearly zero energy architecture (very @, Varazdin
low energy and passive Koprivnica =y
® jel
zagres @ Blelovar  virovitica
® Osijek ®
Karlovac isak
® .. ® e’ * Sisal o5l. Pozega
Riiska.e ] Vinkovci ®
® o o SI.Brod »
Pula e

Zadar e

Prema podacima PASS-NET

@ Izvedene gotovo nulte kuce i zgrade. Sibenik e ® 5"';’“-’";*355 zla‘:rv-t:_ku
(vrlo niskoenergetske i pasive ® dokiaja 2012/ Aceurdig
kuce) / Built nearly zero energy . o data from PASS-|
houses and buildings (very low Splite projects for Croatia by the
energy and passive houses) end of 2012

@ Projektirane gotovo nulte kuée
i zgrade (vrlo niskoenergetske i @
pasivne kuce) / Designed nearly
zero energy houses and buildings
(very low energy and passive
houses)

Dubrovnik ®

300 W Elektrina energijau = Elektriéna energija M PotroZna topla A Stara zgrada / 0Id building

kuéanstvu, uredaji /  za ventilaciju voda / Domestic

Household electricity 7 Electricity for hot water B Zgrada prema njemackim propisima
250 - appliances ventilation (WSchVO) iz 1984, / Building according to

W Energija 22 German regulations (WSchVO) in 1984

grijanje / Energy ¢ 7,

ks a prema njematkim propisima (SBN)

gr
iz 1980. / Building according to German
regulations (SBN) in 1980

D Zgrada prema propisima (WSchV0) iz 1995.
/ Building according to German regulations
(WSchV0) in 1995

Niskoenergetska zgrada / Low energy
building

-

Pasivna zgrada / Passive building

G Nulta energetska zgrada / Zero energy
building

Energetski nulta zgrada

Zgrada u kojoj je, kao rezultat vrlo visoke razine energet-
ske u€inkovitosti, ukupna godiSnja potrosnja primarne
energije jednaka energiji (proizvedenoj iz obnovljivih izvo-
ra energije) koja je dostavljena zgradi (engl. net zero ener-
gy house, njem. Nullenergiehaus).

Emisijski nulta zgrada (neto  Zero energy building (Net zero
uglji€noemisijski nulta rrﬁvlwﬂn Nullenergie-
us)

zgrada)

Zgrada koja, na temelju materijala
od kojih je izgradena i Cinjenice da
proizvodi visak energ
izvora, osigurava da tijekom svog Zi-

A building in which, as a result of its
very high level of energy efficiency,
the total annual primary energy
consumption is equal to the energy
(produced from renewable energy
resources) that is distributed to the

votnog vijeka kompenzira sve ugljicne  building.

emisije povezane s izgradnjom i upo-

rabom zgrade (net zero carbon buil- Zero energy emissions buil-
ding, Nullemisionshaus). wlg‘““ mrol |° 1 2 ) -

A building which, based on its building
materials and the fact that it produces
a surplus of energy from renewable
energy resources, compensates

all carbon emissions during its life
span which are associated with the
construction and use of the building.

Karbonski nulta zgrada
Zgrada s godiSnjom nultom neto
energetskom potrosnjom i nultom
ugljicnom emisijom (zero carbon bu-
ilding).

Zero carbon building

A building with annual net zero

Energetski pozitivna zgrada n
energy consumption and zero carbon

(plus-energetska zgrada)

emission.
Zgrada u kojoj je kao rezultat vrlo vi- -
soke razine energetske uginkovitosti Positive energy building
g (Energy-plus building)

ukupna godisnja potro3nja energi-
je manja od energije (proizvedene
iz obnovljivih izvora energije) koja je
dostavljena zgradi (positive energy
building).

A building in which, as a result of its
very low level of energy efficiency, its
total annual energy consumption is
lower than the energy (produced from
renewable energy resources) delivered
to the building.

3D-crte2 vrlo niskoenergetske kuce
drvene | betonske konstrukcije M6
(arhitekt prof. Ljubomir Mis¢evic), Gornj
Stupnik, Hrvatska

y use M6
(architect Prof. Ljubomir MisZevic), Gornji
Stupnik, Croatia

Detal] izgradnje vrlo niskoenergetske
kuée drvene i betonske konstrukcije u
Gornjem Stupniku, Hrvatska

e construction of a timber-
nd concrete very low energy
house in Gornji Stupnik, Croatia

Detal] izgradnje vrlo niskoenergetske
kuce drvene i betonske konstrukcije u
Gornjem Stupniku, Hi

Detal] izolacije drvenog zida vrlo
niskoenergetske kuce drvene | betonske
konstrukcije u Gornjem Stupniku,

- Hrvatska

frame and concrete very low
house in Gornji Stupnik, Croal and concrete very low

energy house in Gornji Stupnik, Croatia

Vrlo niskoenergetska kua M6 (arhitekt
prof. Ljubomir MigZevié) drvene i
betonske konstrukcije u Gornjem

ku, Hrvatska, u izgradnji

Stupnik, Croatia, under construction
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Photos: Detached single family house M6 | Ljubomir Mis¢evi¢ | Zagreb | Croatia
© Dubravko Martinic

‘na
time of recession
and crisis, rational use of
energy, energy efficiency, the
- application of new green technologies
and renewable energy sources is an
2 imperative but also a challenge and impulse
for economic development, opening new

workplaces and a brighter perspective for our
young generations.”

> Beacon: Croatia

M6 House | Zagreb County Area

M6 is a single-detached Passive House building in the Zagreb
County Area, designed by architect Ljubomir Miscevic. Loca-
ted in the Gornji Stupnik area, south-west to the city centre of
Zagreb, it has a usable floor area (TFA) of 334 square metres.

M6 was one of the first structures built with a reinforced

concrete base plate to achieve very high standards of thermal
insulation. The basement and ground level floors are made of
reinforced concrete. The stairs and all remaining vertical wall
constructions were made using layered wooden columns and

beams.

The building envelope was conceived as a wooden door system
ensuring integration and easy access to the central chambers.
This Passive House building is an exemplary project as it
demonstrates how well the plan and systems of a building can
be adjusted to meet Passive House requirements. M6 already
complies with the EU Directive on the Energy Performance of
Buildings (EPBD).



nZEB definition for NEW building

nZEB definition for EXISTING buildings

Eprim Eprim
- - share of renewable G - -
. ; ST non-residential other indicators ; A ek non-residential
residential buildings T energy residential buildings i
buildings buildings
i u Propisu za sve
austrija
160 170 ( od 2021) zgrade EP, CO" 200 250 (od 2021)

belgium- brussels 45 90 (2) qualitative EP, OH 54 108
belgium - flanders 30%PE (5) 40%PE (5) Quantitative (4) EP, OH
belgium - walonia qualitative EP
bulgaria 30-50 40-60 qualitative EP 30-50 40-60
croatia 30-80 (3) 25-200 (3) 30% Eprim EP /i J
cyprus 100 125 qualitative EP 100 125
chech republic 75-80% (2;5) 90% (5) qualitative EP, TS 75-80% 90%
denmark 20 25 qualitative EP, OH, TS 20 25
estonia 50-100 (2) 90-270 (2) qualitative
finland
france 40-65 (2;3) 70-110 (2;3) Quantitative (4) EP, OH, TS 80 60%PE
germany 40% PE (5) EP 55% PE
greece
hungary 50-72 (2) 60-115 (2) qualitative EP
ireland 45 60% PE (5) Quantitative (4) C02 75-100
italy qualitative EPTS
latvia 95 95 qualitative EP 95 95
lithuania qualitative EP
luxemburg qualitative EP, CO2
malta 40 60 qualitative EP
netherlands energy performance coefficient=0 EP
norway CO2, EP; TS
poland 60-75 (2) 45-70 (2)
portugal
romania 93-217 (2;3) 50-192 (2;3) qualitative C02
slovakia 32-54 (2) 34-96 (2) qualitative EP
slovenia 45-50 (2) 70 EP 70-90 100
spain CO2
sweden 30-75 (2;3) 30-105 (2;3) qualitative
UK 44 (2) CO2,EP, TS

izvor: nZEB definitions across Europe, BPIE




Passive House Is not only energy efficient - it Is
affordable for the broad market, very comfortable

and it leads to highconstruction quality and so to long
lasting buildings. All these points are important

for sustainabllity. And: It Is already proven in practice -
and thereby can be fully implemented.

The foundation for energy-efficient construction, rewarded the passive
house concept with the first "Award for Sustainable Construction”.
The award was handed to the initiators of the standard Prof. em. Bo

Adamson and Wolfgang Feist.
Lund, 2014-09-18
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Annual required thermal energy for heating
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Sum of documented Passivhaus
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www.passivehousedatabase.eu Croatia / Hrvatska

¥) passiveHouseDatabase - Search result - Mozilla Firefox

File. Edit

S

W

a3 Most Visited #) Getting Started Bl Latest Headlines

O L AA.J

Home Search Statistics PH-information Sponsors . -- Please choose -- ¥

Search result summary

Searc armametes:

Resuitdetads: L



http://www.passivehousedatabase.eu/
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Home Search

Detail search

Quick search
Geographical search
Statistics

Options
Refine search parameters
Show marked only
Show all
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Statistics PH-information Spotmrs
Search result summary
Search parameters: Country: Croatid
Result detalis: 10 match(es)
Single-famiy detached house: 9 School | campes | universty: 0
Two-family house | single family house + seperate apartment: 0 Sports centre | recreation centre: 0

Semi-cetached house: 0
Terraced house: 0

Fubic swimming poot 0
Publc bulding | church: ©

Muiti-famiy-cweling | apartment house: 0 Offce | administration buliding: 0
Residertht and commmercial buiding: 1 Offce | comercial bulding: 0

Nursing home | retreat home: 0 Factory | industrdal buidng: 0
Residentidi schood | hall of residence: 0 Archive: 0

Hoted | hostel | holday cweling: O Fre staton: 0

Urban settiement | housing colony: O Hospitai: 0

Model house | exampie house: 0 Workshop | atelier | garage 1 depot: 0

Kincergarten | day care: O

Search resuit list

Others (plexse note in fieid: “project descripton™): 0

Sort by: Country | Postcode | Town | Type | Construction period | Construction | Floor area || Rev. order

mark

mark

HR-10257 Kupinecki Kraljevec (Zagrebacka zZupanija) HR-0001
CV1 | Architect: Ljubomir MisZevié, dipl. ing. arh

Single-family detached house | Timber construction | m?

Construction period: 2006 - 2009

Number of apartments: 1 | Number of units: 1

HR-10437 Bestovje (Zagrebacka Zupanija) HR-0002
M4 | Architect: Ljubomir Miscevic, dipl. ing, arh

Single-family detached house | Masonry construction | m?

Construction period: 2004 - 2005

Number of apartments: 1 | Number of units: 1

HR-42000 Varazdin (Varazdinska Zupanija) HR-0003
1iGic | Architect: Lidija IlG<, dipl. ing. arh.

Single-family detached house | Masonry construction | m?

Construction period: 2005 - 2007

Number of apartments: 1 | Number of units: 1

HR-51315 Begovo Razdolje (Primorsko-goranska Zupanija) HR-0004
L2 | Architect: Ljubomir Miscevic, dipl. ing. arh

Single-family detached house | Timber construction | m?

Construction period: 2006 - 2009

Number of apartments: 1 | Number of units: 1

Language: - Pléase choose --| Go



11 ! INTERNATIONAL CONFERENCE ON PASSIVE HOUSES
Bregenz, 14 ™ April 2007

Passive houses in Croatia - projects and realizations

Ljubomir MiscCevic

University of Zagreb Af

Faculty of Architecture

Kaciceva 26, HR-10000 Zagreb  +385 1 4639394, fax: +385 1 4828079
miscevic@arhitekt.hr www.arhitekt.hr www.sunarh.hr

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture
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13t INTERNATIONAL PASSIVE HOUSE CONFERENCE
Frankfurt, 17 ™ April 2009

Experience In architectural design, construction and
utilization of passive houses and a start of PASS-NET
IEE project in Croatia

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

Prof. Ljubomir MiscCevic, M.Arch Af
University of Zagreb

Faculty of Architecture

Kaciceva 26, HR-10000 Zagreb  +385 1 4639394, fax: +385 1 4828079
miscevic@arhitekt.hr www.arhitekt.hr www.sunarh.hr
pass-net@arhitekt.hr A
CROATIAN SOLAR HOUSE (CSH) www.solar-house.hr !
CENTRE FOR RENEVABLE ENERGY SOURCES (CERES)
with the support | L

net - CEAES
Intelligent Energy [ | Europe P aSS Croatia
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13. INTERNATIONALE PASSIVHAUSTAGUNG 2009

iamaison

Sverige / Ulla Janson WG VII
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hittp:ipassivhus.dk
Soren Pedersen WG VI http:// www.passivhus.fi

Ljubomir Miscevic WGVIH

www.passiefhuisplatform.be

Christophe Marrecau WG Vil
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. Vekeman

WG Vil

Michael Tribus AG XV
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14 th INTERNATIONAL PASSIVE HOUSE CONFERENCE

Dresden, 28-29 May 2010

Passive House in South-Central Europe

Prof. Ljubomir Miscevi¢, M.Arch

University of Zagreb Af

Faculty of Architecture

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

Kaciceva 26, HR-10000 Zagreb  +385 1 4639394, fax: +385 1 4828079
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miscevic@arhitekt.hr pass-net@arhitekt.hr
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CROATIAN SOLAR HOUSE (CSH) www.solar-house.hr
CENTRE FOR RENEVABLE ENERGY SOURCES (CERES)
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Intelligent Energy Europe PaSS e Croatia
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16 th INTERNATIONAL PASSIVE HOUSE CONFERENCE

Hannover, 4-5 May 2012

Working Group VII: Costs and cost efficiency

The first ten realizations of passive houses in Croatia

Prof. Ljubomir Miscevi¢, M. Arch Af s

University of Zagreb
Faculty of Architecture

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

Kaciceva 26, Zagreb, Croatia +385 1 4639394, fax: +385 1 4828079

miscevic@arhitekt.hr  pass-net@arhitekt.hr
www.arhitekt.nr www.sunarh.hr
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18 ! INTERNATIONAL PASSIVE HOUSE CONFERENCE
Aachen, 25-27 April 2014

The first twenty passive houses in Croatia

Prof. Ljubomir Mis€evi¢, Mag. Eng. Arch. Urb.

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

SIAY ARH

University of Zagreb, Faculty of Architecture Af
Kaciceva 26. HR-10000 Zagreb, Croatia

Tel./fax: +385 1 4639394
miscevic@arhitekt.nr pass-net@arhitekt.hr ides-edu@arhitekt.hr
www.arhitekt.nr www.sunarh.nr www.pass-net.net www.ides-edu.eu
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The first 10 passive houses till the end of 2011
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The first 20 passive houses till the end of 2013



Passive family house Vili¢ in Buzet, Istria, Croatia

The author of energy concept, consultant and construction works supervisor
Mladen Vili¢, Mag.Eng.Elec. Is the owner of the house.

Author: V. Brali¢, Mag.Eng.Arch.Urb. The plan shows airtight zone marked
with red line. Photograph shows a Blower-Door testing of the house.

It is in the process of certification in Passive House Institut in Darmstadt
(PHI), 2011-2012.

The price for m? netto surface is about 600,00 €

Energy concept and certification consultant Lj. MisCevi¢c Mag.Eng.Arch.Urb.



Single-family passive house “L2” in Cazma, Croatia

Single-family detached house “L2” in Cazma (Bjelovarsko — Bilogorska County)
is developed from type “Y” house project for “three litres house”

(40,0 kwh/m?a) energy consumption.

The price for m? netto surface is about 700,00 €

This is the first example of increasing of type project for low-energy
standard house to passive house enerqy efficiency level.

Author: prof. Ljubomir MisCevic, Mag.Eng.Arch.Urb. Design 2009, realized in 2011



Single-family passive house “L2” in Cazma, Croatia

Single-family detached house “L2” in Cazma (Bjelovarsko — Bilogorska County)
Is developed from type “Y” house project for “three litres house”.

In the final phase when the house will be supplied with active thermal and
photovoltaic system it will achieve zero or passive plus energy standard.
The price for m? netto surface is about 700,00 €

North-west view.
Author: prof. Ljubomir MiS€evi¢, Mag.Eng.Arch.Urb. Design 2009, realized in 2011



The first residential building from the social housing program (POS)

In Koprivnica, Croatia, 2011

Energy certificate for A+ class. Author: Tehnika d

. d.

Residential building in Koprivnica is the second realized passive house residential

building in Croatia. The first one financed in the frame o

f the Social housing

programe so called POS. The price for m? netto surface is 897,00 €

Energetski certifikat za

stambene zgrade

Zgrada [x] nova [ postojeca
Vrsta zgrade: zgrada s viSe stanova - A
K.6.: 5497/7 upisana u z.k.ul.br. 10974 k.o.: Koprivnica
Adr esa 2Zvonimira Goloba b.b.
Mjes! 48000 Ko pnvmca
Vlasmkl itor: ju Grada
Kggulnloe Zrinski (rg1 48000K_p
Izvodaé: Tehnika d.d., Ulica grada Vukovara 274 10000 Zagreb
Godina izgradnje: 2011
Izraé:
Q" H,nd,ref kWh/(m?a)
14,91
= 25
= 50
=100
=150
=200
=250
> 250

Podaci o osobi koja je izdala energetski certifikat
Ovladtena Fizi¢ka osoba:

Ovlastena pravna osoba: Energetski institut Hrvoje Pozar
Imenc osoba: Zeljka Hrs Borkovi¢

Registarski broj oviadtene osobe: P-23/2010

Broj energetskog certifikata: 022

Datum izdavanja/rok vazenja 10. 08. 2011,/ 10. 08. 2021.
Potpis J s o> Asm e

Podaci o zgradi

Amd] = 1.726,65
V. [m] = 5.395,77

fo[m] = 0,50

H o og [WIM?K)] = 0,31




The first office - residential passive house in Croatia
Zminj, Istria. Completed in 2014

The first office-residential passive house, Rudan d.o.o0. Author: Darijan Cekada, M.
Arch-, AGM PROJEKT d.o.0., consultatnt prof Ljubomir MisCevic, M. Arch.
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Building according to German regulations (WSchVO) in
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Zero energy building

Autarkic building

Plus energy

Plus energy
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¥ Arhitektonski fakultet
= ! Lo University of Zagreb
G 1T Faculty of Architecture
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The new perception diagram with addition of plus energy buildings

Author: Lj. MisCevi¢, 2013

Colummne ,F* on diagram shows passive house data with addition of RES where is a huge
amount of solar radiation as in south region of Croatia (according to REHVAitis in zones 1 & 2
for nZEB) that easily secure the jump over zero level and becomes ,+ energy” or ,Passive
house plus“ or ,Passive house Premium® as it is defined by Passive House Institute in
Darmstadt.
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Sie haben die Wahl!

Heating, Cooling dema

Heating, Cooling load: 10 Wim2,

Air tightness: 0,60 1/h

Overall energy demand: Overall enerqy demand |

Primary SNergy, not renewable (PE) Primary enerqy, renewable \PER)
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Energy generation
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Die neuen Passivhausklassen



Green Quartier ,,Lenié ce east”, Koprivnica, Croatia

Housing zone “Lenisce east”

Demonstration project for
| e housing.
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The first residential building from the social housing program (POS)
Koprivnica, Croatia, 2011

Energy certificate for A+ class. Author: Tehnika d. d., Zagreb

Residential building in Koprivnica is the second realized multy family
building in passive house standard in Croatia. The first one financed in
the frame of the Social housing programe so called POS.

The price for m? netto surface is 897,00 €
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The first residential building from the social housing program (POS)
In Koprivnica, Croatia, 2011

Energy certificate for A+ class. Author: Tehnika d. d.
The price for m? netto surface is 897,00 €
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University Campus in Koprivnica, Croatia

Central Building with Conference Hall
|dea project, author: Ljubomir Miscevic, 2013




University Campus in Koprivnica, Croatia

Central Building
|dea project, author: Ljubomir Miscevic¢, 2013
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THE FIRST ECO-SANDWICH A+ family house, Koprlvnlca Croatla
Author: Lj. MiSCevi¢ “”
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THE FIRST Croatia

Author: Lj. MisCevic

ECO-SANDWICH




THE FIRST ECO-SANDWICH A+ family house, Koprivnica, Croatia
Author: Lj. Mid&evic¢
tlocrt kata
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Prefabricated ventilated facade pannels of recycled building

material ECO-SANDWICH
Author: ECO-SANDWICH Consortium
Production, Beton Lucko d.o.o., Lucko, Croatia




Prefabricated ventilated facade pannels of recycled building

material ECO-SANDWICH

Author: ECO-SANDWICH Consortium
Transportation to the first implementation building site, Koprivnica, Croatia




Prefabricated ventilated facade pannels of recycled

building material ECO-SANDWICH

Author: ECO-SANDWICH Consortium
The first implementation building site, Koprivnica, Croatia

ECO-SANDW




THE FIRST ECO-SANDWICH A+ family house
Building site, Koprivnica, Croatia, 13th November 2015, 13:16

ECO-SANDW




Family passive house “V2”
Strizivojna, Croatia
Author: Ljubomir MiscCevic, project 2011-2012, under construction
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Family passive house plus ,,H2%, Zagreb, Croatia
Project 2014-2015
Author: Lj. MisCevic




Family passive house plus ,,H2%, Zagreb, Croatia
Project 2014-2015
Author: Lj. MisCevic




The new projects and realizations

Passive office building A+, CAKOM, Cakovec, project 2012
Author: Lj. MisCevic
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Building for the
energy revolution

Passive House Regions
with Renewable Energies
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International Passive House Association | Germany |
www.passivehouse-international.org

iPHA

IG Passivhaus Tyrol | Austria |
www.igpassivhaus-tirol.at

Passiefhuis-Platform VZW | Belgium |
www.passiefhuisplatform.be

Environmental Investment Fund Ltd | Latvia |
www.lvif.gov.lv

Plate-forme Maison Passive asbl | Belgium |
www.maisonpassive.be

Municipality of Cesena | Italy |
www.comune.cesena.fc.it

EnEffect Group | Bulgaria | www.eneffect.bg

Nobatek | France | www.nobatek.com

DNA - De Niewe Aanpak | Netherlands |
www.dnaindebouw.nl

Building Research Establishment Wales |
United Kingdom | www.bre.co.uk

City of Zagreb | Croatia | www.zagreb.hr

proKlima GbR | Germany |
www.proklima-hannover.de

End Use Efficiency Research Group, Politecnico di
Milano | Italy | www.eerg.it

Burgas Municipality | Bulgaria | www.burgas.bg

Cover photo: Nieuw Zuid development in Antwerpen |
Belgium © Studio Associato Secchi-Vigano
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THE PROJECT MODELS BEACONS SOLUTIONS EVENTS NEWS PASSIVE HOUSE + RENEWABLES

PassREg

Passive House Regions with Renewable
Energies

A project supported by Intelligent Energy Europe triggering the sucessful implementation
of Nearly Zero Energy Buildings (NZEBs) throughout the EU.

14 Partners, 11 Countries, 3 Years, 1 Goal
To show the way to EU goals for energy performance in buildings
By considering successful models in regions throughout the EU, examining individual

construction projects that arise within them and distilling and disseminating viable
solutions, PassREg will

. Increase awareness

« Make best practice solutions accessible

« Build capacity and the necessary infrastructure

« Improve availability of suitable products and technologies
« Boost the numbers of buildings based on PassREg concepts

UPCOMING EVENTS »

Upcoming Events
" Int'l Passive House Conference
2—6 May 2012

Int’'l Passive House Days p
9—11 November 2012

o' BEACON PROJECTS

LB -
r

Network Search p
Login »
PassREg admin area &
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Multi - functional public use passive house "Sunny*
On the Lake Bundek in Zagreb is choosed as referent
Beacon project

2"d phase project, 2009 - 2012
Author: Lj. MiscCevic
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PassREg Visits to Aspiring Regions

Second International Contest

PASSIVE HOUSE AWARD

§)
Organizer:
Passive House Institute

Rheinstrasse 44/46
6464 Darmstadt

L

©
—
©
©
c
©
—
7))

. 15 kWh/m?/a

Co-funded by the Intelligent Energy Europe
Programme of the European Union




Urban Development

Passive City District Bahnstadt, S

o2 =< _Heidelberg, Germany .. <, \




Urban Development

é) Passive City District Bahnstadlt,
Winner - Heidelberg, Germany

PassREg Special PassREg Award



ntelligent and energy self-sufficient sustainable
nousing and office buildings complex
~UTURA INOVA

International competition
Authors: Radovan MiScCevi¢ and Ljubomir MisCevic
The sign of the future, Haus der Architektur, Graz, 1993



Solar city Zapresic
Project 2004 - 2005

Author of urban and architectural project:
Prof. Ljubomir MisCevi¢, M. Arch.




Energy and environmental
rehabilitation of dwellings

Trnsko, Zagreb, 1985

International USA-HR project
(DOE No. PN 777)

Coordinator: (UNI ZG AF):

Prof PhD Grozdan Knezevié, M. Arch
Cooperators: (UNI ZG HR):

Prof. Ljubomir Misc¢evi¢, M. Arch
Prof PhD Bojan Baleti¢, M. Arch
Supervisor:

Prof PhD Vladimir Bazjanac, M. Arch
Lawrence Berkeley Nat. Lab, Ca, USA




AT WORK IN

EUROPE

8.3

August 1993

PROJECT REPORTS

Bioclimatic rehabilitation
of dwellings in Croatia

Ljubomir Miscevic

University of Zagreb, Faculty of Architecture, Kaciceva 26, 41000 Zagreb, Croatia

Introduction

Croatia is lacking in conventional
sources of energy, but at the same
time enjoys a virtually optimal cli-
matic predisposition for the utilisa-
tion of solar energy through passive
design, according to the estimates
of the Commission of the European
Community (1) and through an ac-
tive installation system. Typical pas-
sive solar architectural elements
were investigated: sunspaces, air
collectors, heat storage, thermal
storage walls of the Trombe-Michel
type and so forth, on the basis of
computer simulation of original soft-
ware.

The first generation of contem-
porary passive solar architecture
has confirmed the expected results
of energy savings. The gap between
applied architectural concepts, ele-
ments and systems, investment and
execution levels for various func-
tional types of architecture and the
settings of locations, climate, urban
regulation and research into the val-
ues of traditional and contemporary
building is a solid foundation for fur-
ther development, and use in both
new building and rehabilitation.

Passive solar family houses

Family housing in Croatia in which
there has been practically no control
over thermal insulation, takes
around 70-80% of the total housing
funds of the Republic. In the course
of the war, over 220,000 housing
units have been destroyed and dam-
aged. Energy rational building, en-
ergy efficient architecture, ecological
building and rehabilitation, the use of
healthy materials and the application

of latest technologies are the obliga-
tion of each professional which must
be accepted, solved and carried out.

The coming rehabilitation and
further building requires prompt
changes and improvement of the ex-
isting regulations concerning thermal
insolation and building physics. New
instructions, guidelines and regula-
tions must bring thermal storage to
the European level of standard for
rational use of energy in buildings
and must also draw on the experi-
ence of passive solar architecture.
The present experiences of energy
rational and efficient architecture in
Croatia, based on professional re-
search, software, architectural and
technological solutions, may prove
useful in renewal.

-

PR

The passive solar family
houses which are described here
were designed by the author be-
tween 1985 and 1990. These four
houses, identified as "P2", "V1",
"M2", and "P3" differ in terms of
their location , program and cost.
They are situated between 45°48’
and 46° 11'N, 15°55' and 16°50’'E
and between 100 and 175m eleva-
tion.

The passive solar performance
of the buildings is simulated with
computer programs BUMP 1 and
BUMP 2. All designs demonstrate
an attempt to maximise the benefits
from insulation without sacrificing the
formal and spatial characteristics of
the particular site and the building
design.

s

o

Fig. 1 House "P2" in Marija Bistrica 1985. South-east elevation and detail of the sunspace

with massive stone wall






Energy and environmental rehabilitation of dwellings
Trnsko, Zagreb, 1985
International USA-HR project (DOE No. PN 777)

University of Zagreb, Faculty of Architecture, Croatia &
Lawrence Berkeley National Laboratory, USA,CA

Author of design
prof. Ljubomir Misc¢evié. M. Arch
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Sveucilisna knjiznica i ogranak knjiznice i
citaonice “Fran Galovic¢”
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Sveuciliste u Zagrebu
Arhitektonski fakultet a s s
University of Zagreb

Faculty of Architecture

K

8th PASSIVE HOUSE DAYS IN CROATIA

ﬁ(é

13th-15th November 2015

University of Zagreb, Faculty of Architecture
Zagreb, Kaciceva 26

Info:
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1 2020: 20% reduction in CO2 (1990) and 20% renewables

2050: 80-95% reduction in CO2

GCREEN PAPER

2030 Targets (27" March 2014) n 2000 fupmusiietetiiy

Chrnate and energy

pode tes

Reducing greenhouse gas emissions by 40%
Increasing the share of renewable energy to at least 27%

Continued improvements in energy efficiency



Trec€a radionica — izrada i provedba Strategije niskougljicnog
razvoja Republike Hrvatske za razdoblje do 2030.
| s pogledom do 2050.

Hotel International Zagreb, 29.5.2015.

Radionica ZGRADARSTVO

Perspektive energetski gotovo nulte gradnje
(Nearly Zero Energy Buildings — NZEB)

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

Red. prof. Ljubomir Miscevi¢, dipl. ing. arh.

SveuciliSte u Zagrebu, Arhitektonski fakultet www.arhitekt.hr

Tel./fax: +385 1 4639394 < KONZORCIJ PASIVNA
] _ _ 5o J KUCA HRVAT SKA
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BUILD UP Skills Croatia
CROSKILLS

BUILD UP
- 4 SKILLS

g =

National roadmap
for a lifelong learning of construction
workers in the field of energy
efficiency

www.buildupskills.eu/hr

- BUILD UP Skills Croatia
CROSKILLS

- & STK.IL.Ll;S‘
fd =
Energy training

for builders

An initiative to boost the energy skills of Europe’s
building workforce

www.buildupskills.eu

CROSKILLS, BUILD UP Skills Croatia

EC funded project, CIP IEE
IEE/12/BW1/457/512.623227

Starting date: 7th June 2012
Project duration: 18 months
Coordinator:
University of Zagreb, Faculty of Civil
Bt

Project coordinator:
Prof.dr.sc. Ivana Banjad Pecur

Adress:

Fra Andrije Kadica Miosica 26

HR — 10000 Zagreb

Email:

banjadi@grad.hr

Phone:

+385-1-4639-162

Partners:

ﬁf..- University of Zagreb, Faculty of Civil Engineering

: Fra Andrije Kadica Miosica 26, HR-10000 Zagreb
Ministy of Construction and ical Planni

L e

YA Regiona Environmental Center
— Ferde Livadica 35, HR-10000 Zagreb

Croatian Chamber of Trades and Crafts
Thica 49/11, p.p.166, HR-10000 Zagreb

School of Building and Crefts
Sportska 1, HR-40000 Cakovec

University of Zagreb, Faculty of Architecture
Fra Andrije Kadica MioSica 26, HR-10000 Zagreb

Knauf Insulation Ltd.
Varazdinska 140, HR - 42220 Nowi Marof

Radnicka 41/8, HR-10000 Zagreb

INTELLIGENTY ENERGY
EVUROPE mE



BUILD UP Skills - GROATIA , *=  BUILD UP Skills - CROATIA
CROSKILLS CROSKILLS

STATUS QUO ANALYSIS
OF THE BUILDING SECTOR IN CROATIA
AND SKILLS OF CONSTRUCTION WORKERS

EDUCATION OF CONSTRUCTION WORKERS

IN THE FIELD OF ENERGY EFFICIENCY
AND RENEWABLE SOURCES OF ENERGY IN THE FIELD OF ENERGY EFFICIENCY
February 2013 Jums, 2012

NATIONAL ROADMAP FOR A LIFELONG

Grr=s= H 2 . o (()1 N s % ° ((); AfES by



