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Campus and the City of Zagreb

Western campus Central campus Northern campus Eastern (with new Borongaj campus
Faculty of Vet Med  Faculty of Economy




A Green City



“Green fingers”
Architect Vladimir Antoli¢, 1947.




Our Environment

Water Fossil fuel Air




Challenge 1_Use of Renewable Energy

Solar energy
89,000 TW

Wind energy
370 TW

Geothermal energy
32TW

2 Global consumption
15 TW



Challenge 2_Reduction of CO, emission
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Consumption and emission per inhabitant

Ecological footprint [ ha/in]
. Electrical ene. use [ MWh/in ]

. Oil consumption [ liters/day ]
. CO2 emission [ tons/in]
30 Reduction of demand - system optimisation » renewable substance
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Roadmap to a carbon neutral building stock

: EnEV EnEV EnEV
% - 2012 2015/16 2018
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brochure neutral building
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JEREMY RIFKIN: THE THIRD INDUSTRIAL REVOLUTION (2011)
J Five pillars:

- Shifting to renewable energy

- Transforming the building stock into micro power plants

- Storage technologies in every building

- Using Internet technologies to transform the power grid

- Transitioning the transport fleet to plug-in and fuel cell vehicles

CAMPUS BORONGAJ - GREEN CAMPUS (2008)
. Use of renewable energy sources

- Biomass energy

- Geothermal energy

- Solar energy

. Within campus only zero CO2 vehicles

. Treatment of all waste water

J Buildings CO2- (minus)

J Campus = City Innovation park — Extensive green areas (ISCN guidelines)

J Living laboratory on the use of renewable energy sources and technologies
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Campus Borongaj_view from south




Layered composition 5
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Campus plan




Scenario of urban development




Wind corridor for the building
free cooling - summer night

Clusters orientation — south /north
to maximze passive heating and sun
energy harvesting by PV and Sclar
collectors

Winter wind barrier - evergreen threes

-existing - Picea abies. Taxus baccata,
Pirius sp., Psendolsuga sp

-new - Pinus megra, Thuja columnaris,

-Juniperus communis  Hibernica®

Semi open space - forsocial activities
central zone threes - high freetop{ 3-4m)
- Cellis Australis, Rhustiphing, Belula verrucosa

Passive heating - threas that loosa leafs first
week in October
- Acer plalanoides, Alnus guinosa

Urban adiabatic cooling — particular salection

of deciduous threes with high leaf surface area

- exsting - Carpinus Betwlus, Calalpa Ignomnioides, acer
sp., Juglans migva, Platanus sp

- e - Ligudambar sp

Wind corridor for the urban adiabale
cooling - summer day
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Bioclimatic strategy



Temperature, oC
. 00000
.31250
. 62500
. 93750
. 25000
56250
. 87500
. 18750
. 50000
.81250
.12500
. 43750
15000
. 06250
. 37500
68750
. 00000

Probe value
29.76520
Average valu
34.69991

BORONGAJ SUMMER V

Xcoz2

1200.000
1150.000
1100.000
1 1050.000
1000.000
950.0000
900.0000
8500000
800.0000
750.0000
700.0000
650. 0000
600. 0000
550, 0000
500. 0000
450 . 0000
400.0000

Probe value
469 .3557

Average value
506 3953

BORONGAJ SUMMER V

Temperature, oC

35.00000
34.31250
33.62500
32.93750
32.25000
31.56250
30.87500
30.18750
29.50000
28.81250
28.12500
27.43750
26.75000
26.06250
25.37500
24.68750
24.00000

Probe value
25 94050

Average valu
32.70782

XCo2

1200.
1150.
1100.
1050.
1000.

950

900

850.
800.
750.
700

650.
600.
550.
500.
450.
400.

Probe

000
000
000
000
000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

value

459 .6070

Average value

537.3968

FOREST NATURAL COOLING EFFECT
REDUCES 28% OF THE TRANSMISSION LOAD

BORONGAJ SUMMER V.

BORONGAJ SUMMER V



HEATING MODE

COOLING MODE

hot air release
reduces extemal
cooling load 38%
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The rating class of solution according
to the energy certificate of buildings

in Croatia.

ENERGETSKI CERTIFIEAT MESTAMBENE ZGRADE (FRVA STRAMICA]
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THE EVALUATION PROCESS IS BASED ON
HEATING, FINAL ENERGY, NOT PRIMARY

ENERGY.

The rating class of solution according to energy
certificate of buildings in EU (Germany)

E N E RG I EAU SWE IS fur Nichtwohngebaude
gemall den §§ 1€ . Energiesinsparvarorinung (EnEV)
Adresse, GebSucetell 2
Berechneter Energiebedarf des Gebaudes
Primdrenergiebedarf ~Gesamtenergieeffizienz”
- COpEmissianen Hg/(m*a)
! !, Dieses Gebdude:
o kWhi(m?-a)
0 100 200 300 400 500 600 700 800 900 21000
EnE‘J’-An"nrﬂemngswerlAI‘ *EnE‘J’-.ﬂnfﬂ'dem'\gswﬁr
Neuoau (Vergleichswert) | | modernisierer Altbay (Vergleichswert)
Anforderungen gemsg EnEV 7} Fur Verfanren
Frimarenemlebadar’ o= Verlahren nach Anlage 2 Nr. 2 EnEW
ewiert RNRAm?3) Anforderungsisrt RWPAF™3] _ \rermanren naon Aniage 2 M. 3 EnEv (,Ein-Zonan-Mooeir)
MEtierz Warmeaurehgangskoemaiensan = @ingehalten = Wersinfachungen nach § § Abs. 2 EnEV
Sommesficher Wanneschatz (bel Neudgu) = eing=halten
Endenergiebedarf
JAnricher Engenangizbedart In KWhnm:-a) fir
Ergietrager " [P IngebiaLs: - Kiinlung sinsciy Gebiucs
Energletage Heizng WIS | peciemung Long <) Befeichtung insgaaamt
Aufteilung Energiebedarf
hme-al] . \Warmmasse: Elngebaute 9 Kinlung sinscl. Gebiuts
[ethim-a]] Heizung Wamaasser | peisiemung Li%ung 4) Bafecrting Inggasamt
Nutzenergie
Endenergie
Primarenergie
Ersatzmafnahmen 3 Gebadudezonen
Anforderungen nach § 7 Nr. 2 EEWAMaG e | Zone Tldche [m7 | Antel [%]
o Dleum 15 % verscharften Anforderungserts zind eingehaten.
Anfordsrungen nach 3 7Hr 21LV.m. § 8 EEWEmMeG 2
Di2 Anfonderungewerte ger EREV Sind um % VEEChar.
Etmapenisbenat
Werscharfier Anfordenungswan KR 3],
VEmEsE AN TINgEn.
= D VErSCRartten ANMarderungsweta §ind engenatan. T | weliere Zonen in Aniage
Erlduterungen zum Berechnungsverfahren
Die Energleeinsparverorinung I3sst 1r cle Berachnung des Energiebedars In vielen Falen neden dem Berechnungsvesfanren aftermalive
Verenfachungen zu, dle im Enzeffal zu urterschiediichen ESrigebnissen fUhren konnen. Insbesondere wegen standardislerer
Randbegingungen enauben die angegebenen Wens kelne RickschiCsse auf den fatsdchiichen Energieverbrauch. Dle ausgewlesznen
Bedartswerte sind spezifieche Wene nach ger EnEV pro Cuadralmeser behelzie / gekOnite Nettogrundfiache.
) frelwiliga Angabe 2)0ed Neubiau sowle bel Modemislierung Im Fall dzs £ 16.Abs, 1 Satz 2 ENEV
) nur b2l N2uDau Im Falle d2r ANWSnduUng von § 7 Nr. 2 Emeusroare-Energien-Wanmegestz 4 nur Hirsenargizbedar

THE EVALUATION PROCESS IS BASED ON PRIMARY
ENERGY, NOT FINAL ENERGY AND NOT ONLY IN
HEATING, BUT BASED ON THE SUM IN HEATING,
COOLING, SANITARY HOT WATER AND ELECTRICAL
ENERGY FOR LIGHTING AND VENTILATION.



Faculty buildings
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Why wood?
Ecological reasons

renewable material, recyclable material,
CO2 container, aesthetic reasons

Economic and social reasons

Solarenergy €O, Oxygen

domestic material, existing industry
and know-how, generated wealth stays
in the country

Combined heat
and power plant

Sawmill
S — Particle board/
fibreboard plant

Recycling ‘\
Building with timber




Modular structure — industrial prefabrication — Croatian know-how

Construct a modular building of 2000m2 as a first pilot unit in technological park
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Establish a Centre for Sustainable Building (reference point, repository, advice and guidance centre)
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Energana Sisak
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Trigeneraci emni plin)
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CO2=-0

Campus Borongaj_overall energy concept

Elektricna

Energana Kampus Borongaj

2 mreza (HEP)

Toplovod i hladnovod
* grijanje visoko temperaturno
* grijanje nisko temperaturno
* hladenje

* obracun i kontrola potrosnje
energije, smart grid — smart
metering — smart city

ALGE TROSE TOPLINU (grijanje
+ hladenje) 8760 h/a

CO2=-0

Alge — otvoreni
sustavi — bazeni.
Prinos biomase algi
~50 do 150 t/ha

Alge — zatvoreni
sustavi — staklenici.
Prinos biomase algi

~500 do 3500 t/ha

Rasplinjavanje biomase
—drvni — SNG plin

DIZALICA

TOPLINE
; o |
I [T . _
Elektricna
mreza (HEP)
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Kampus Borongaj_view from west
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Campus Borongaj_Hyperspheres
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Urban gardening _ a program for Borongaj campus



Exhibition of student works — Campus Borongaj, July 2009.




OBJEKT 37_CREATIVE INCUBATOR
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Umjetnost i kultu
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Campus Borongaj_view from north
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Campus Borongaj is important for: |

Gozgy R %

The University: new study and research experience, raised standards, optimized resources, living facilities, space for
research and business collaboration, energy efficient architecture

The City: enhanced identity of university city, urban centre, traffic solutions, park, living laboratory for sustainability,
urban attractions

The North-West region: support for development clusters, regional model of collaboration with Varazdin
and Sisak

Croatia: development of green technologies, networking with entrepreneurial initiatives (Technopolis, Start
up Croatia), promotion of Croatian higher education (among 3%)

The EU: A EU Living Lab, respectable university — reference point for central and south-east Europe, National Met
office — Centre for Adriatic region weather






