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energetske zgrade

Energetski

0d vrlo niskoenergetske i emisijske
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Die neuen Passivhausklassen
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Godisnja potrebna toplinska energija za grijanje /
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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.

ey -

. o BB

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.

1

f
“

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

with massive stone wall
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Energy and environmental rehabilitation of dwellingsM WT

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 Miscevi¢, M. Arch
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. “Zeleni kvart” u Koprivnici M ﬂ'
. Stambena zona “Leniéce istok”
». '

| TUMAC ZNAKOVLJA

/ ,‘l"‘
° °
) ez Pokazni projekt stambene
A f /™ E=Ed opuHvAT DPU-A
/A GRANICA KATASTARSKE CESTICE
/

[ ] BROJKATASTARSKE CESTICE i zg ra d nj e

%35~ ] GRANICA GRADEVNE CESTICE
/ BROJ GRADEVNE CESTICE

[T S mosomaen prvi ,,zeleni kvart” u gradu

2. RAZVOJ | UREDENJE NASELJA
@ ] STAVBENA NAMJENA - OBITELJSKA
- STAMBENA NAMJENA - VISESTAMBENA

4 [I JAVNA | DRUSTVENA NAMJENA
predSkolska - D3, vjerska - D7 .

@] JAVNE ZELENE POVRSINE

upno planirano / zgrada
10. UVJETI GRADNJE

("4 ] . .

KATNOST GRADEVINE
— POVRSINA GRADIVOG DIJELA CESTICE VI Se S a l I I ( n e I Z ra n e I

osnovna namjena

)l
POVRSINA GRADIVOG DIJELA CESTICE

= L 12 manjih stambenih

[ REGULACIJSKI PRAVAC

e gradevina (2-3 stana) —

] "SPARNA HIZA" U IZGRADNJI

1 "SPARNA HIZA" U PRIPREMI AgenCija Za drugtveno

[ 1 PLANIRANE "SP?ENPERI:;ii'M' R 5
Ceaiise poticanu stanogradnju
GRAD KOPRIVNICA Grada Koprivnice

ZELENI KVART
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ssive House PassREg y

Institute 4 y
Passive House Institute | Germany | www.passivehouse.com _/

PaSSREg Partneri: | 4

— International Passive House Association | Germany |
PASSIVE HOUSE @ www.passivehouse-international.org

Associanion TPl

I z g ra d i m o IG ?&%{VHAUS IG Passivhaus Tyrol | Austria |

www.igpassivhaus-tirol.at

Hetawerk 16y Intarmation,
Qualitht wnd Weiterbildung

e n e r g e t s k u Passiefhuis-Platform VZW | Belgium |

www.passiefhuisplatform.be

revoluciju -

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

,.;:' % »\
Plate-forme Maison Passive asbl | Belgium |
www.maisonpassive.be

Municipality of Cesena | Italy |

Regije pasivnih kuca i .
obnovljivih izvora = i

. éneFFGct/é_ EnEffect Group | Bulgaria | www.eneffect.bg
e n e rg IJ e fa;?ohﬂtek Nobatek | France | www.nobatek.com

BRA o DNA - De Niewe Aanpak | Netherlands |
e www.dnaindebouw.nl

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

City of Zagreb | Croatia | www.zagreb.hr

) proKlima GbR | Germany |
'c. o www.proklima-hannover.de
L
proKlima

Der enercity-Fonds
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 | d
Belgium © Studio Associato Secchi-Vigano ra ova
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Multi - functional public use passive house " M‘ T
On the Lake Bundek in Zagreb is choosed as r E
beacon project

2"d phase project, 2009-2012

Author: Lj. MiSCevic
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Visenamjenska gradevina javhe namjene energetskog[n'!
pasivne kuce “SUNCICA” — projekt prve gradske fotonapons

energane ~». '

Zagreb, park Bundek uz Veliko jezero

d

f

Investitor: Grad Zagreb
Autor idejnog rjesenja
i projektant Lj. Miscevic

1. faza projekta, 2006.-2007.
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2. faza projekta, 2008.-2009.
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Defining the
Nearly Zero
Energy

Building

Passive House + renewables

*Xx
*
*

*
*

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

£ PassREg




Photos: Detached single family house M6 | Ljubomir Mi¢evi¢ | Zagreb | Croatia

© Dubravko Martinic

‘Ina
time of recession

and crisis, rational use of
energy, energy efficiency, the
— application of new green technologies
. and renewable energy sources is an
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 Miscevi¢. 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).
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Urban Devent

Passive City District Bahnstadt,

B

Heidelberg, Germany >,
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Passive City District Bahnstadt,
Heidelberg, Germany

The first urban district built entirely with passive houses
- Carbon Neutral district

Multifamily residential buildings | hotel | vacation homes |
offices | administrative building | kindergarten | school |
student campus | university | church | commercial buildings |
fire brigade housel etc.

' gy« Central heating, based on combined heat and power
g .ﬂ generation using wood biomass

%SSREQ Special PassREg Award
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Passive City District Bahnstadt,
Heidelberg, Germany

PassREg Special PassR egVAward
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Multi - functional public use passive house "Sunny* | T
on the Lake Bundek in Zagreb is choosed as referent Mﬂ’

2"d phase project, 2009-2012
Author: Lj. MiSCevic
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“Solar city Zapresic”

: Functional complexes are

: connected through a network
of communications in an
orthogonal raster.

: Zapresic, Croatia
: Project, 2004.
: Author: Lj. Miscevic
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Projekt Suncanog grada u Zapresicu
Godina projektiranja: 2004. - 2005.

Autor urbanisticko arhitektonskog rjesSenja:
prof. Lijubomir Miscevi¢, dipl. ing. arh.
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Sum of documented Passivhaus
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www.passivehousedatabase.eu Croatla/Hrvatska’“ ‘i ’ﬁ'
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¥) passiveHouseDatabase - Search result - Mozilla Firefox
File. Edit Yiew History Bookmarks Tools Help

z R .« htip:fAwww. passivehousedatabase.eu/search_detail_result.php
—— -

B3 Most Visited ¥ Getting Started Bl Latest Headlines

PassiveHouseDatabase — Search res...

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

Search result summary
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http://www.passivehousedatabase.eu/

Home Search Statistics PH-information Sponsors
Search result summary
Detail search
Quick search
Geographical search Search parameters: Country: Croatia
Statistics Result detalis: 10 match(es)
Single-famiy det: d house: 9 School | campes | universty: 0
ngle family house + seperate apartment: 0

Options = -cetached house: 0

£ e . e Ve Terraced house: 0
zer ne >ea|:cz pallametv_-ls Mut-famiy-cwedng | apartment house: O
how marked only

Residenth and commmercial buiding: 1

Publc bulding | church: ©
Office | administration buiiding: 0
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HR-10257 Kupinecki Kraljevec (Zagrebacka Zupanija) HR-0001
CV1 | Architect: Ljubomir MisZevi¢, dipl. ing. arh

Single-family detached house | Timber construction | m?

Construction period: 2006 - 2009

Number of apartments: 1 | Number of units: 1

mark

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
1IGiE | Architect: Lidija II&¢, 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
s s L2 | Architect: Ljubomir Miscevic, dipl. ing. arh
g Single-family detached house | Timber construction | m?

Construction period: 2006 - 2009

: Number of apartments: 1 | Number of units: 1
mark
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INTENSE I

From Estonia till Croatia: Intelligent Energy Saving Measures !or
Municipal Housing in Central and Eastern European Countries

Project is carried out in 12 European countries in the frame of the IEE programme.
Regional Environmental Centre for Central and Eastern Europe (REC).

IEE Info-day

3 February 2010, Brussels
Ingrida Bremere,

Project manager

/\/

Intense A
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The first thirteen passive houses in Croatia realised till February 2012.
The first residential passive house building in Salatiéi on island Krk (right).

Author: M. Popovi¢, Mag. Eng. Arch. Urb. Author of energy concept and consultant R.

Karabai¢, Mag. Eng. Elec. _ . . .
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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 C%@H{%tgHnmg%}%r%%ﬁa%ngﬁlr%‘d%%radova
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is developed from type “Y” house project for “three litres hou
(40,0 kWh/m?2a) energy consumption.

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

Author: prof. Ljubomir MISCevic, Mag.En@ ARy RE -2 S AT g3 va”



. “Zeleni kvart” u Koprivnici M ﬂ'
. Stambena zona “Leniéce istok”
». '

| TUMAC ZNAKOVLJA

/ ,‘l"‘
° °
) ez Pokazni projekt stambene
A f /™ E=Ed opuHvAT DPU-A
/A GRANICA KATASTARSKE CESTICE
/

[ ] BROJKATASTARSKE CESTICE i zg ra d nj e

%35~ ] GRANICA GRADEVNE CESTICE
/ BROJ GRADEVNE CESTICE

[T S mosomaen prvi ,,zeleni kvart” u gradu

2. RAZVOJ | UREDENJE NASELJA
@ ] STAVBENA NAMJENA - OBITELJSKA
- STAMBENA NAMJENA - VISESTAMBENA

4 [I JAVNA | DRUSTVENA NAMJENA
predSkolska - D3, vjerska - D7 .

@] JAVNE ZELENE POVRSINE

upno planirano / zgrada
10. UVJETI GRADNJE

("4 ] . .

KATNOST GRADEVINE
— POVRSINA GRADIVOG DIJELA CESTICE VI Se S a l I I ( n e I Z ra n e I

osnovna namjena

)l
POVRSINA GRADIVOG DIJELA CESTICE

= L 12 manjih stambenih

[ REGULACIJSKI PRAVAC

e gradevina (2-3 stana) —

] "SPARNA HIZA" U IZGRADNJI

1 "SPARNA HIZA" U PRIPREMI AgenCija Za drugtveno

[ 1 PLANIRANE "SP?ENPERI:;ii'M' R 5
Ceaiise poticanu stanogradnju
GRAD KOPRIVNICA Grada Koprivnice

ZELENI KVART
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Zeleni kvart ,,Lenisce istok”
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EThe first residential building from the social housing prog,'imy“()?)“|

:in Koprivnica, Croatia, 2011 '

EEnergy certificate for A+ class. Author: Tehnika d. d.
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has be
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Obiteljska pasivna kuca , H2“, Zagreb
Projekt 2014.-2015.
Autor: Lj. Miscevic
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Multi - functional public use passive house "Sunny* | T
on the Lake Bundek in Zagreb is choosed as referent M w

2"d phase project, 2009-2012
Author: Lj. MiSCevic

II'IIIIIIIII'III.’.

|1 LLL U

38 / XX deveta regionalnakonferencija o sigurnosti gradova



e AR AR R RN NNRERENNERERNRNERRENEDRRERERERNENERENNNNNSERNNENEDRNERRERRNRRRNEDRLERERDDNEREERSENNEENNNENRRNRNRERDERRRNEDND],)

*
L]
[ ]
]
]
]
]
L]
]
]
L]
u
]
u
]
L}
L]
u

39 / XX deveta regionalna konferencija o sigurnosti gradova




ank ou fory
‘199.'¥ -f{ %u HUTD

Zahvaljujem na pozornosti!

Red.prof.art. Ljubomir MiSCevic, dipl.ing.arh.

Sveuciliste u Zagrebu
Arhitektonski fakultet
University of Zagreb
Faculty of Architecture

WWW. arhltekt hr
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