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ECO-SANDWICH

ECO-SANDWICH®
MOZE LI BETON BITI ENERGETSKI UCINKOVIT?

Bojan Milovanovi¢
Gradevinski fakultet, Sveu¢ilista u Zagrebu
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PREDGOTOVLIENI ZIDNI PANELNI SUSTAV

ECO-SANDWICH

te sloja mineralne vune, za
smanjenje koritenja energije za grijanje i hladenje u
zgradama
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TRENDOVI OCUVANJE PRIRODE ILI ISKORISTAVANJE RESURSA?

= Globalno koristenje resursa materijala &= i
i energije, 1900 do 2005. — ‘

®  Koristenje materijala i resursa te i
produktivnost materijala EU-15i
EU-12

Eurapean Unien (EU-27) , Best of the world (RoW)
e =

— ST0 NAS GEKA?

Manutactres
(207 s tonces)

Fusly/miniog pros
(203 miton tonnes)

|
= Razlozi:

= zastita okolisa

European Parliament
Policy Department
Economic and Scientific Policy

= smanjenje . . A
Jen) STUDY: Impact assessment of recycling targets in the waste framework directive

ovisnosti o
resursima izvan

-2 exports (2008

- [ —— . . .
EU Can other countries increase their recycling rates for CDW?
b e O— m  The experience of countries achieving high recycling rates might
Yoo irata _ be generalised to countries achieving low recycling rates by
from £0-27 10 RoW. o . . . /
in1om: s means of introducing regulatory incentives, such as taxes or
S o : )

o subsidies.
= This is because CDW as a stream possesses certain
characteristics which make it intrinsically suitable for recycling

Fustsimanng prosucs
(X384 mision tannas)
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DANSKO ISKUSTVO Uvop - POTROSNJA ENERGIJE U ZGRADAMA
= Uveden je porez na gradevinski otpad: = Postojece zgrade predstavljaju veliki potencijal za smanjenje
= 1984. Danska je reciklirala 11% CDW potrosnje energije, odnosno ekonomske ustede,
= ,porez na otpad” je uveden 1987. i konstantno se povecava u veliki broj zgrada koji ima minimalnu ili uopce nema toplinsku zastitu

u Ilustrativni je primjer ove tvrdnje u tome da 83 % svih zg
Hrvatskoj koristi za g

ada u

= Reciklirani otpad je izdvojen iz poreza

jjanje 150 do 200 kWh/m?a energije za grijanje

Table 1: Danish taxes on incineration and landfilling, 1987-2001 ;. ‘ 251
Year 1987 1990 1993 1997 1999 2001
Treatment
i 0 130 160 2102600 280330 330 W
:'Sw‘f‘m“e) 40 130 195 338 375 378 628 5

Note: 1 € currently equals 7.5 Darnish kroner (DKK). *- with energy recavery/withaut energy recovery. Nate that 45 327
incineration is not iu practice a management option for CDIV.
Soirce: Danish EPA

W Usluzni sektor @ Poljoprivreda s R Proowr
Gradevinarstve ® Kuéanstva Ukupna potrosnja u zgradama  ® Poljoprivreda
# Gradevinarstvo
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TEMELINI ZAHTIEVI ZA GRADEVINU TEMELINI ZAHTIEVI ZA GRADEVINU

6. Usteda energije i o¢uvanje topline 7. Odrziva upotreba prirodnih izvora

Gradevina i njezine instalacije grijanja, hladenja, rasvjete i Gradevina mora biti pr—
ventilacije moraju biti [ﬂ
, ida je posebno - 7
uzimajuéi u obzir korisnike i klimatske uvjete lokacije. zajamdena: — —
Gradevina mora biti i energijski u¢inkovita, tako da -

trajnost gradevine

Europskog parlamenta i
Vijeca od 09.03.2011. koja propisuje uskladene
uvjete trgovanja gradevnim proizvodima i ukida

Europskog parlamenta i Vijeca od
09.03.2011. koja propisuje uskladene uvjete trgovanja
gradevnim proizvodima i ukida
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ZAKUIUGAK UVODNIH RAZMATRANJA

Moze se zakljuciti

zgrade su

zgrade imaju veliki utjecaj na okolis i zbog

(znalajna

koli¢ina ugradene energije - embodied energy)
Energetska u¢inkovitost, odrziva gradnja te koristenje
recikliranih resursa zajedno s obnovljivim izvorima
energije postaju

i
SRS
University — Economy Moguénosti
“Complete and close cooperation u 2008. promet =2,5% GDP-a
between the University and economy is one of the
most powerful engines of economic growth godi$nji rast od 8,3% (korigirano za inflaciju godisnji
)
= 4 najveca podsektora zauzimaju tri éetvrtine udjela:
ESEAR ;mw? T lianij di
t TATION SRt upravljanje otpadom 30% REINDUSTRIALISING EUROPE
P = o SR THE GREEN WAY
Zf;:;o %gg?‘iﬁmﬁi vodopskrba 21%
s @ 1
‘i%’@zg?:%‘NFORW? upravljanje otpadnim vodama 13% = -
Oy T 1 B 3
S S reciklirani materijali 13% 1 ’fd
. . Izvor:
ﬂﬂ v ﬂﬂ Study on the Competitiveness of EU Eco-industry 8
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DEIA...

Zelja je bila osmisliti predgotovljeni
zid koji bi omogucio

koja je u Hrvatskoj nepravedno
zapostavljena

Zid koji bi imao

¢ime bi se osiguralo smanjenje
gubitaka topline...

u obzir dolazio samo najvisi
standard...

Sto veca debljina to bolje

ZASTO PREDGOTOVLIENI SUSTAV?

,Only manufacture in controlled factory conditions
can achieve the

that clients and
consumers deserve.

And only factory conditions are likely to provide the
sort of
that will be acceptable to the young talented, skilled

workforce that the industry needs”.

Nick Raynsford,

Minister for Construction and Housing
20

KOLIKO SE U SVIETU KORISTE PREDGOTOVLIENI SUSTAVI?

Global prefabricated buildings market in
2012

European prefabricated buildings market in
2012
nax B
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Global prefabricated buildings market in European prefabricated buildings market in
2012; billion USD 2012; billion USD
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PRILIKA ZA PREDGOTOVLIENE SUSTAVE?

Svijest o problemima vezanima uz okoli$ pruZa priliku za trziste
odrzive gradnje u odnosu na tradicionalnu gradnju.

Izvor:
The Global Prefabricated Buildings Market - Key Trends and
Opportunities to 2017

R&D+i project developed by Universitat Politécnica de Catalunya
financial and logistic support provided by iMat — Building
Technology Centre

PRILIKA ZA PREDGOTOVLIENE SUSTAVE?

EE-01-2014 Deadline Date: 2014-03-20 17:00:00 (Brussels local time)
Topic:
Expected impact:
by at least a factor of 2
with respect to the current situation, and a cost-level better than traditional
renovation activities.
Significant reduction of renovation operations while ensuring low intrusiveness and
impact for users.
, compared to a typical renovation
process for the building type.
for the installed prefabricated
modules and their integrated components, while enhancing indoor air quality.
Demonstration of the replicability potential.

A maximum return on investment below 10 years for end-users.

. 23
__=_High-skill jobs for workers that could master innovative construction tools.

PREDGOTOVLIENA GRADNJA POSTOJI... GDJE JE INOVACUIA?

Zasto je 2011. pokrenut projekt koji se ,
a temelji se na predgotovljenoj i modularnoj gradnji, jer ona se
koristi stolje¢ima... Egipat, Gr¢ka, Rim...?

McGraw-Hill Construction

...This reemergence of prefab and modular
identified
by McGraw-Hill Construction and other industry leaders....

m’ McGRAW HILL
CONSTRUCTION
MeGRAN HILFIANGIAL
McGraw Hill Construction provides essential data, news,
insights, and intelligence to better inform construction
professionals’ decisions and strengthen their market position.

24
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PREDGOTOVLIENI ZIDNI PANELNI SUSTAV

Od ukupne koli¢ine agregata potrebnog za e
izradu betona 5
fa
= 5
Unutarnji sloj betona izraden je od oz - =~
-
Vanjski fasadni sloj izraden je od e

kao agregata u betonu.

Toplinsko izolacijski materijal

novorazvijena mineralna vuna izradena koristenjem
koja umjesto formaldehida
koristi

ECOSE® TEHNOLOGIA

Ecose® mineralna vuna proizvodi se

ECOSE
o

koristenjem

, (85 % sirovina koje se koriste) te silicijskog
pijeska.
BRE Green Guide (BREEAM sustav)

materijal

za proizvodnju potrebno

ﬁ 25 & 26
FERSHNOWICH FERSHNOWICH
- ovisno o debljini toplinske izolacije
Emisija COyq B B A+
Koristenje vode A+ A+ A+ Gustoca (kg/m?) 2105 1971 2000
Koristenjeprirodnih resursa A+ A+ A+ T —— oo o -
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i
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ISPITIVANJA KOMPOZITNIH SPONA ZASTITA 0D BUKE

Proratunata zvué¢na izolacijska mo¢ ECO-
SANDWICH?® panela

u usporedbi s:
48 dB za zidove s jezgrom od EPS-a i
21 dB za kompozitne lagane sendvi¢ panele

32

-

FEU-SARDWICR

DINAMICKE TOPLINSKE KARAKTERISTIKE ENERGUIA ZA HLADENJE

Toplinski kapacitet betona dopusta spremanje topline u strukturu
zidova, koju u slu¢aju hladnijih perioda zra¢i te zagrijava prostor,
odnosno smanjuje temperaturne amplitude

S efikasnom kontrolom suncevih dobitaka i ventilacijom
moguce optimizirati povoljne u¢inke dobitaka od Sunca, ¢ime

Plosna masa ECO-SANDWICH® fasadnog sustava
iznosi $to osigurava vrlo dobre dinamicke

toplinske karakteristike sustava.

Owirye Aot X R 5,75 .1
i SN N 1 se
E ! E sx"nan]vl.lju a'mphtud’e promjene temperature na unutarnjoj povrsini
:E“‘ ! 0 g 21da, cme ]e moguce
s B -
2 H
— = ; ‘1 e
kym g/ = g
) . o Thermit
- 2
fé 33 'é =be=Sre., 34
ELG-SKNDWICE ELG-SKNDWICE

C E [ZIAVA 0 SVOISTVIMA RAZMATRANJA ODRZIVOSTI

i preliminarno
Prema p

je ocijenjen promatrajuci

= NN 86/08,25/13

Izracunataje

Ugradena energija,

Koli¢ina CO, pri proizvodnji i gradnji

Proizvodnja otpada kao nusproizvoda
Tijekom cijelog Zivotnog ciklusa ECO-SANDWICH panela i
opcenitog zidnog panela s EPS-om g

Nova zakonska regulativa na podruéju
gradevinskih proizvoda, prema Uredbi
(EU) Br. 305/2011 Europskog
Parlamenta i Vijeca.

Osim izjave o sukladnosti sa
vazecom normom sadrzi i
karakteristike proizvoda. ,,CE
oznaka“ se nalazi na svakom

proizvodu.

o

E

FEU-SARDWICR FEU-SARDWICR
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RezuLtaTi LCA ANALIZE RezuLtaTi LCA ANALIZE

TOTAL:
ECO-SANDWICH

RESOURCES ACQUISITION
0,490.0144; 11,8061
Q:1.592L1.2171

o e = Ugradena energija ECO-SANDWICH zidnih panela je
Sralgp MR 33,8% manja nego u slucaju laganih kompozitnih
CO2eq: 9.620 t

izolacijskih panela kao $to su oni izradeni od aluminija ili
pocinéanog lima, a ispunjeni poliuretanskom toplinskom

izolacijom.

Energy: 78,434.3 M)

RECYCLII
|, Energy: 651.0MJ;651.0MJ
Energy: 2,230.0MJ;1,520.0 M, e J:
©OZeq:0.157 £ 0.270¢ ©02eq:0.065t;0.085¢

MAINTENANCE and USE P ENE
Energy: 63,583.3MJ; 130,667.0MJ s m’:;v'ﬂnfs}f': el
CO2eq:3.0081: 7.9921 4 ©O2eq: 0.1141; 0.0761
(natural gas. SOyearsiife)

= ECO-SANDWICH
* EPSPANEL

U zivotnom ciklusu od 50 godina
* Smanjenje koristenja energije za 46%
* Smanjenje emisije CO,,, plinova za 39%

38

TRAINOST I ROBUSNOST RAZMATRANJA ODRZIVOSTI

» ECO-SANDWICH® moze uz minimalno odrzavanje
biti vrlo dugog zivotnog vijeka

= Otporan na smrzavanje i odmrzavanje

= Potrebno ga je §tititi premazima u slu¢aju agresivnog MATERWALI § KVALITETA 1
. . . MALIM UTJECAIEM VT TRAINOST
okolisa - prisustvo klorida " NaoKoLIS ‘ :

= Moguce nanosenje antigrafitnih premaza

= Otporan je na udar

= Klju¢ne prednosti: OXFORD
= Brzina gradnje (do 70% bria gradnja), Lovor:| = Simply put, time is money
- E]“"f"mié'“’“ L = the shortened construction
= Kvaliteta gradnje schedule is the biggest cost
= This approach can offer faster, cleaner and safer working conditions on site opportunity on a modular project

and so be of benefit to clients, contractors and others involved in the process.

= Consequently, there are savings in land, labour, rents, overheads and = Reducing the time that large

financing costs, and a faster return on investment. expenses, such as cranes and hoists, rmeen
A ——— Lovel f Decrease n Project are needed on site is a reduction in
. DU to PrefabricationModularization % [ Schedule Due to Prefabrication .
— Wodularization the overall project budget.
- -
|
an
Izvor: -
_r;d;Graw-Hlll Construction 10% Jeff D. Brink
e data are based on a survey n €
of 809 contractors, architects o ﬁ structural engineer at DCI
and engineers. V:f“;":‘ V; 1ok 2Weeks  3Weels 4 Weeks )
- e FEI=SKOWIEY
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PREDNOSTI PREDGOTOVLIENE GRADNJE KvaLTETA

= Whatever the product being manufactured, working in a factory

offers weather independence, 24 hour working capabilities = Proizvodnja u kontroliranim uvjetima u tvornici

and economies of scale and scope. rezultira kvalitetnijim proizvodom u usporedbi s
= Work in a factory can be done quicker than work on-site, due to onim izvedenim in-situ.
the controlled climate, ergonomic factory organization, n Zeljena svojstva puno se lakse dobivaju u tvornici,

and optimized repetition. c . .
oxsom u Ispravno rjeavanje detalja

Izvor: FRRS = Manje gredaka

= Brtvljenje (zrakopropusnost,

otpornost na pozar)

= Toplinski mostovi

a4

FEU-SARDWICR

Bullding Soctors Using
ProfabricationModularization

MOGUCA PRIMJENA ODRZIVOST PREDGOTOVLIENIH SUSTAVA

as%

Higher EGUEEDON b . Bems Cige ekt

*1. nagrada u kategor

According to a report published in the Journal of Industrial Ecology,

Pr—

et s e prefabricated construction has fewer impacts, on average, than
o on site construction for all environmental impact categories
— studied (Quale et al 2012).
Fr—— - = ...noise and traffic congestion are also greatly reduced as a result
e —— of decreased on-site construction, along with decreased pollutants...
b O 5 m Next, the issue of recycling and waste is potentially more
s manageable in modular building ... the assembly line techniques
7 P e associated with off-site factory construction allow predictability and

Bt e I 24 consistency among parts; this significantly reduces building waste of
e modular constructed projects.
“‘"‘_,..,‘ = Finally, the modularity increases the ease associated with the

e e disassembling of parts required in order to recycle building
materials after the building is no longer used.

46
FEU-SARDWICR

MoGucI NEDOSTACI PERCEPCUA 0 CIIENI | VRIJEDNOSTI

= Although designers are aware of the typical benefits of « usporedba gradnje vanjske ovojnice obiteljske kuce

precast concrete, they sometimes cite inflexibility, povrsine <400 m? s razli¢itim sustavima gradnje
appearance and service delivery issues as key barriers that

. Relativni odnos cijene kostanja u % u od tav Blok
might prevent further use. ocmoscyene e opek;la:;:csv(np;)
= 60% of interviewees stated that they could not think 1,20 o G T T
of any specific disadvantages of using precast 1,5 |
concrete. OXFORD
1,10
UNIVERSITY
1,05

ECO-SANDWI

BLOK OPEKA  AB. BLOK OPEKA AB
HSHNI +BTICS (EPS)  + ETICS (EPS) + ETICS (MW) + BTICS (MW)
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PERCEPCUIA O CIJENI | VRUEDNOSTI

m  Price may be perceived as an indicator of quality (low cost
might indicate low quality) (Apaydin 2011)

m  Prestige is reflected through the products image

m  Customers exhibit limited pre-purchase information search
even for expensive durable goods (Koklic and Vida, 2011).

m  There is an antipathy to prefab (i.e. postwar prefab type) but
new products need to distance themselves from that, as
customers will only have partial resistance to new ideas and
need to understand the value proposition. (Edge et al 2002)

N\
/ whal we say S
iz : £ uhetwe think ; 49

LAKLIUCAK

s Zbog svoje uskladenosti s Direktivom o energijskom
svojstvu zgrada (EPBD 2002-91-EC) i EPBD 1 (2010-31-
EC) te Okvirnom direktivom o otpadu (2008-98-EC), ECO-
SANDWICH zidni sustav ¢e olaksati njihovu primjenu u
gradevinskoj praksi.

m  Stvara se trziSte za gradevinski otpad kao sirovinu,
umjesto njegovog odlaganja u prirodu, te se znacajno
smanjuju potrebe za energijom za grijanje i hladenje u

IMPROVING THE QUALITY OF BUILDINGS

Improving ‘
i architectural
\ uality

Meeting the
goal of
sustainable
development

GREEN MARK - SIGN OF EXCELLENCE

= ECO-SANDWICH?® projektni team

= Dobitnik nagrade GREENOVATION 2013.

= TOP projekti hrvatskog zelenog gospodarstva u 2013.
godini po izboru Saveza za energetiku Hrvatske

= Najbolji team hrvatskog zelenog gospodarstva

" SAVEZ ZA ENERGETIKU
‘ HRVATSKE

52

38. INTERNACIONALNA 12L0ZBA INOVACIA INOVA

m  Zlatna medalja i nagrada INOVA za najbolju ekolosku
inovaciju pripao je ECO-SANDWICH konzorciju!

) N B
Imeya -~ . 9,
38N o bud]or

12-17.11.2013. 53

INTERES

= ...contractor firm specializing in equestrian structures in Normandie.

= We currently use conventional concrete panels with internal insulation
EPS. In the interests of sustainable construction, we are looking
for materials that can replace it and responds to specific stables
technical and sanitary requirements.

= I discovered your material on the website of the European
commission and after learning on your own site, allow me to contact
you for more information...

= ...I'have also wanted to know if you have partners in France?

Vincianne Lepetit S
Koprivnica...

Zagreb...
Osijek...
APN...

E2LEGO Umag...




FC0-SARDWICH

www.eco-sandwich.hr

Janez Potoc¢nik,
Environment Commissioner

bmilovanovic@grad.hr
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