Manitoba Hydro Place

- The design uses the building's concrete R
thermal mass to mitigate extreme =
temperature swings and integrate radiant
heating and cooling systems, with a solar
chimney to provide 100% fresh air by
moving exhaust air to the bottom of the

chimney to combine with the atria's N = A ==
preconditioned air and preheat incoming cold === oo, 4

air to within room temperature B G T T
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PROJEKTNI ZADATAK

Variraj parametre...
Pronadi optimum!

HRVATSKI INZENJERSKI SAVEZ
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KOJE MATERIJALE
KORISTITI?

> -~

- | ] EUROPSKI 5TRUKTURNI
[

«
INVESTICISKI FONDOVE :

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA
ZA ZELENU GRADNJU
- < CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING

(#]
w
T

HRVATSKI INZENJERSKI SAVEZ
CROATIAN ENGINEERING ASSOCIATION

e
Lo 8 fondovs EU°




Trendovi

- Globalno koristenje resursa materijala i
energije, 1900 do 2005.

- KoriStenje materijala i resursa te
produktivnost materijala EU-15 | EU-12

Index 1970 = 100 (EU-15)
260

Index 1992 = 100 (EU-12)

GJ per capita per year

Tonnes per capita per year

100 + T 10.0
75 + - 7.5
Energy
50 1 T 5.0
25 + T 2.5
0 T T T T T T T T T T 0.0
1900 1920 1940 1960 1980 2000
- TPES per capita (left y-axis)
=== DMC per capita (right y-axis)
Source: Krausmann et al., 2009.
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180 A
140 4
160 A
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120 A
100 -
100 A
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AN A I . N A . 27 8 T B ay a e Ay Ay
— GDP === Population — DMC -~ Material productivity
Source: GDP data from The Conference Board — Total Economy Database, Septemher 2010, www.conference-board.org/data/

economydatabase/; Population data from Eurostat Database on Population; DMC data for 1970-1999 (EU-15): IFF database;

DMC data for 1992-1999 (EU-12): WI database; DMC data for 2000-2007: Eurostat Datahase on Material Flow Accounts.
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. - m in 3years
PotroSnja cementa u svijetu...

in 100 years

- How China used more cement in 3 years L o

than the U.S. did in the entire 20th Century ==
- lzvor: Ana Swanson; March 24, 2015; The Washington Post

e
Cement consumption
U.S. vs China
7,000,000,000
I
6,000,000,000 - -
5,000,000,000
. 4,000,000,000
5
£
H
3,000,000,000
2,000,000,000 e
o I I
[} T T T T v
U.s, 1900-99 China, 2011 China, 2012 China, 2013 China, 2011-13
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3 ¥ CPDA4G
) : PD4GB
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CROATIAN ENGINEERING ASSOCIATION ZA ZELENU GRADNJU
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_ European Union (EU-27) _ 1 Rest of the world (RoW) I

Biomass
(126 million tonnes)

Manufactures
(207 million onnes)

Razlozi:

- zasStita okoliSa

- smanjenje
ovisnosti o

resursima izvan
EU

Fuels/mining products
(203 million tonnes)

EU-27 exports (2008)

EU-27 imports (2008)

Biomass
(193 million tonnes)

Manufactures
{221 million tonnes)

Fuels/mining products
{1 384 million tonnes)

HRVATSKI INZENJERSKI SAVEZ
CROATIAN ENGINEERING ASSOCIATION

Source: Eurostat Comext statistics.
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|IZBOR GRADEVNOG MATERIJALA

- Kriteriji za ekolosku prihvatljivost materijala
- imati najmanji moguci utjecaj na okolis Fiberglass
- trositi malo energije
- biti moguce reciklirati
- biti proizveden u blizini
- biti energetski ucinkovit
- biti dugotrajan
- proizvoditi minimalne koliCine otpada
- imati dobar drustveni utjecaj
- biti jeftin

i
‘ -~
X CPD4G
i ~ PD4GB
- ' EUROPSKI STRUKTURNI : U
Zapecet 6o onciows £V RTINS FORDOVS H RAZVOJ PROFESIONALNIH KOMPETENCIJA

HRVATSKI INZENJERSKI SAVEZ
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Materijali
Prirodni vs SintetiCki
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Primjer ECOSE'

TECHNOLOGY

. . . >
- Ecose® mineralna vuna proizvodi se

- koristenjem recikliranih staklenih boca, otpadnog stakla, otpada
nastalog u samoj proizvodnji mineralne vune, (85 % sirovina koje se
koriste) te silicijskog pijeska.

- BRE Green Guide (BREEAM sustav)

- materijal ne sadrzi Stetne tvari poput formaldehida, fenola, pentana,
butana i akrila

- za proizvodnju potrebno do 70 % manje energije nego u slucaju
tradicionalne mineralne vune

breeam

' Bl i — 27\-? ‘ CPD4GB

Taiedi 00 omsowe EU° VINVESTICISKI FONOOVI HE—m RAZVOJ PROFESIONALNIH KOMPETENCIJA

ZA ZELENU GRADNJU
- CONTINUOUS PROFESSSIONAL DEVELOPMENT
Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING



Ocjena Ecose® mineralne vune breeam

Izolacijski materijal
od staklene vune —
gustoca 32 kg/m?

Ovcja vuna gustoce
25 kg/m3

- o Slama kao TI
Utjecaj na okolis

Emisija COy, B B A+
Koristenje vode A+ A+ A+
KoriStenje prirodnih resursa A+ A+ A+
Degradacija ozonskog sloja A+ A+ A
Toksi¢nost za Covjeka A+ A+ C
Toksi¢nost za pitku vodu A+ B

Nuklearni otpad A+ A+ A+
Toksi¢nost za tlo E E A
Odlaganje otpada A+ A+ C
Koristenje fosilnih goriva A+ A+ A+
Eutrofikacija A+ B C
Potencijal fotokemijskog stvaranja ozona A+ A+ B

Potencijal stvaranja kiselih kiSa

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. "FOR GREEN BUILDING
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» Prirodni
- minimalno preradeni u industriji (drvo, slama, kamen, ...)

- Sinteticki
- Industrijski proizvedeni, prosli kroz znacajne obrade i manipulaciju
(polimeri, ...)

Obje vrste imaju prednosti | nedostatke

- dokazano da se Cesto prirodni materijali ne mogu nositi sa
sintetiCkima
- Potrebno vrednovanje ovisno o postavljenim kriterijima

-

’ Bl i %‘3’ CPD4GB

Ssinete. INVESTICISKI FONDOVI RAZVOJ PROFESIONALNIH KOMPETENCIJA

ZA ZELENU GRADNJU
- CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING



Koliko je materijal zelen?

- Protupitanje...
- Koji je kriterij?

- Je li kriterij...
- Trajnost materijala
Obnovljivost materijala

Mala utroSena energija...
U proizvodnji

- kod prijevoza i ugradnje
- tijekom koriStenja

- tijekom razgradnje

Cijena

-
o

- 5
e EUROPSKI STRUKTURNI [ pretiSt

B Ewropaba wps 1INVESTICISK] FONDOVI ::m-

! “Raiadns 6 fendees e
HRVATSKI INZENJERSKI SAVEZ - " i

CROATIAN ENGINEERING ASSOCIATION
-

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda.

Bez Stetnih sastojaka i emisija za korisnike, radnike i okolis
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Transport materijala

o -
EA X CPD4G
o EUROPSKI STRUKTURNI ] et
Taivise oo s 0 FINVESTICHSKI FONDOVI H RAZVOJ PROFESIONALNIH KOMPETENCIJA
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Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING




104

Utjecaj transporta na okolis?

- Usporedba emisije CO2 razlicCitih nacina transporta

Rail L‘ar\.i.-'itl'n container 42 i e

Heavy truck with trafler 50

Grams per tonne-km

Izvor: 2013 VA Governor’s Transportation Conference Ed McCarthy, SVP & COO
https://slideplayer.com/slide/3224537/

i~

B .ﬁ s ff 1 CPD4GB

. 1INVESTICISXI FONDOVY RAZVOJ PROFESIONALNIH KOMPE TENCIJA
ZA ZELENU GRADNJU
- ‘ CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING
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Primjer — ovCja vuna

- U Hrvatskoj se strizenjem dobiva cca 1200 t/god
- Ne skuplja se i ne obraduje u znacajnim koliCinama
- Na trzistu ovCja vuna iz drugih zemalja EU i BiH

- Utjecaj transporta na ekoloski otisak proizvoda?
- Nije odgovarajuca za sve primjene!

L hl
Demolished concrete | Bl BosniaandHerzegovina(BA)
(50% CDW, inner | == Croatia(HR)
layer) | mmm CzechRepublic(CZ)
: B Germany(DE)
Natural aggregates Inner layer Concrete inner E BR ltaly(IT)
(50%, inner layer) d aggregate == layer N TITTTTToTTToomoTooomoo oo
Mineral wool
Natural aggregates N Outer layer Concrete outer recycling
(50%, outer layer) aggregate == layer

Demolished brick
(50% CDW, outer

layer) Reinforcement
Steel kRl mesh

Connections

CEM Il cement

Concrete recycling

ECO-SANDWICH Steel recycling

Ad-5 Installation == }—>| B1-5 Use }—.‘ €1-4 Demolition

Al-3

Recycled glass Mineral wool -
(up to 85%)
e]
Natural silica A2 Transport to A4 Transport to
(up to 15%) production site building site
S
B X3 CPD4GB

H Is | EUROPSKI STRUKTURNI e -
HRVATSK] INZENJERSK] SAVEZ L 3 oo €1 IRMETICEN FONDON H - RAZVOJ PROFESIONALNIH KOMPETENCIA
CROATIAN ENGINEERING ASSOCIATION = ZA ZELENU GRADNJU

CONTINUOUS PROFESSSIONAL DEVELOPMENT
Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING
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ZIVOTNI CIKLUS GRADPEVNOG PROIZVODA

|zrada
proizvoda

Proizvodnja
materijala

J:

Recikliranje
Distribucija

Odlagallste
Recikliranje/Odlaganje  Upotreba

o
i CPD4GB
S‘IM [ e
NEEN Muw(u 1VEST : i RAZVOJ PROFESIONALNIH KOMPETENCIJA
R e ZA ZELENU GRADNJU

CONTINUOUS PROFESSSIONAL DEVELOPMENT
Proiela]ewﬁmmi ala B ka unija iz kog socijalnog fonda. FOR GREEN BUILDING




Higrotermalna svojstva materijala

- Difuzija vodene pare

- Apsorpcija | desorpcija vlage -
Reguliranje RH prostora

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA

ZA ZELENU GRADNJU
- CONTINUOUS PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING

- ;
' { 3 EUROPSKI STRUKTURNI

Ewropaka wris 1INVESTICISK] FONDOVI
‘L agdro 3o fordova LU

HRVATSKI INZENJERSKI SAVEZ
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Grenfell Tower, May 2017

14 June 04:00 BST

05:27 BST § 06:12 BST

Sigurnost
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Shutterstocks

Pozar — Grenfell Tower London
lzvor: www.BBC.com

Pozar — studentski dom Cvjetno

naselje, Zagreb
|zvor: www.Srednja.hr

S

| A A [ 2 CPD4GB

Wanowr
Erogaba w HINVESTICHSK] FONDOVI ey
Ligeiro 80 tondova EU

HRVATSKI INZENJERSKI SAVEZ

CROATIAN ENGINEERING ASSOCIATION

# | Formem RAZVOJ PROFESIONALNIH KOMPETENCIJA
ZA ZELENU GRADNJU

. CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING
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PROJEKTNI ZADATAK

Varira] materijale...
Pronadi optimum!
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OTPAD...
ILI RESURS?

_~
(o4

B CPD4GB

: e EUROPSKI STRUKTURNI []

Ea T rIvaty 1INVESTICISK] FONDOVI %)
HRVATSKI INZENJERSKI SAVEZ “Taieans 0o londows B o H b= RAZVOJ PROFESIONAZI:QNQ:EFE?‘JTJPEEEA%?{%
CROATIAN ENGINEERING ASSOCIATION

- , CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING



Ocuvanje prirode Iili iskoriStavanje resursa?

p‘.‘wmrsmsm;uuam =
A Zoieding & oaden TV VINVESTICYSKI FONDOVI - RAZVOJ PROFESIONALNIH KOMPETENCIJA
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OTPAD: Problem ili Novi Resurs?

il ‘..' CPD4GB
' EUROPSKI STRUKTURNI
Ewropaka wris 1INVESTICISK] FONDOVI

\ 2 - RAZVOJ PROFESIONALNIH KOMPETENCIJA
=S \ L agedro 3o tordova LU e

T T 28 TP G,

- - CONTINUOUS PROFESSSIONAL DEVELOPMENT

FOR GREEN BUILDING

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda.
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Dansko iskustvo
- Danska je 2004. g reciklirala 94% CDW-al!l!

1984 | 1994 2004

H Recycling @ hcnemtion B Landfll

Source: Eionet (2006a), Country fact
sheet Denmark

The waste hierarchy, as defined by the
Waste Framework Directive (2008/98/EC)

‘ a
El ; CPDAGB

e I eurorsii strucum o]
AT INERN Kl SAVEE Zapet o oo B DRAVESIINI FONDOVS HE—I RAZVOJ PROFESIONALNIH KOMPETENCIJA
CROATIAN ENGINEERING ASSOCIATION ZA ZELENU GRADNJU
- - CONTINUOUS PROFESSSIONAL DEVELOPMENT

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING



114

Temeljni zahtjevi za gradevinu

- 7. Odrziva upotreba prirodnih izvora

- Gradevina mora biti projektirana, izgradena |
srusena tako da je upotreba prirodnih izvora odrziva
| da je posebno zajamcena:

- ponovna upotreba ili recikliranje gradevine,
njezinih materijala i dijelova nakon rusenja

- trajnost gradevine

- upotreba sirovina i sekundarnih materijala u
gradevini u skladu s okoliSem

0 Uredba 305/2011 Europskog parlamenta i Vijeéa
od 09.03.2011. koja propisuje uskladene uvjete
trgovanja gradevnim proizvodima i ukida

0 Zakon o gradnji - uizradi

HRVATSK NZENJ ERSKI SAVEZ

' Bl i — 27\-?“ CPD4GB
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Od otpada do proizvoda

WASTE RESURCE MATERIAL PRODUCT

-~
o

B v CPD4GB

| ] EUROPSKI STRUKTURNI : .
e VINVESTICYSKI FONDOVI [ '0J PROFESIONALNIH KOMPETENCIJA

& 2aedro 3o tondovs EU” Ay
R e ZA ZELENU GRADNJU
- . CONTINUOUS PROFESSSIONAL DEVELOPMENT
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Primjer - Waldspirale

- Stambeni kompleks u Darmstadtu izgraden tijekom 1990-tih
- Arhitekt: Friedensreich Hundertwasser

- Izgradena koriStenjem 12.000 m? recikliranog betona
- Smanjenje koristenja prirodnih resursa — pijeska i sljunka
- Smanjenje koliCine otpada nastalog rusenjem.

Izvor: Wikipedia.org

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA

ZA ZELENU GRADNJU
- CONTINUOUS PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING
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Slama... Otpad Ili resurs?

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA

ZA ZELENU GRADNJU
- CONTINUOUS PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING

3 EUROPSKI STRUKTURNI
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HRVATSKI INZENJERSKI SAVEZ
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Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda.



Gradnja slamom

gradnja slamom je izuzetno jeftina (15x u odnosu na opeku ili beton)
trend u svijetu-VB-nekoliko tisu¢a objekata godisnje

= . .o 1| /. CPDA4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA
ZA ZELENU GRADNJU
CONTINUOUS PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING
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Primjeri...
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Dekonstrukcija postojecih zgrada | gradnja nove

kuca CV1 - Kupine&ki Kraljevec, 2008

Arhitekt: Ljubomir MiScCevic

- Otpadna opeka — obloga ovojnice prizemlja

- Dekonstrukcija stogodisnjeg Staglja — obloga ovojnice 1. kata

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA
ZA ZELENU GRADNJU
CONTINUOUS PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING

Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda.



121

Dekonstrukcija postojecCe zgrade | gradnja nove

- Osnovna skola Brezovica pri Ljubljani
- Arhitekt: Slavko Gabrovsek

e

rusenje stare zgrade
* razdvajanje gradevinskih materijala
» pazljivo uklanjanje,

* razdvajanje

e zaStita

e priprema za ponovnu ugradnju

S
) . CPDA4G
= : PDAGB
e I eurorsii strucum et
HRVATSKI INZENJERSKI SAVEZ et 5o o €17 TRVESTRIN oo H RAZVOJ PROFESIONALNIH KOMPETENCIJA
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Dekonstrukcija postojecCe zgrade | gradnja nove

Izvor: Slavko Gabrovsek, arhitekt y

. plocice,
| | | | | '4!

#a T
Y (] ,I ‘
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CPD4GB

DFESIONALNIH KOMPETENCIJA
ZA ZELENU GRADNJU
NUO PROFESSSIONAL DEVELOPMENT
FOR GREEN BUILDING

Fasadne plote g
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PREDGOTOVLJENA
GRADNJA?

> -~
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Odrzivost predgotovijene gradnje?

- McGraw -Hill Construction

- ...This reemergence of prefab and modular as a “new” trend is tied
to the rise of BIM and green building, critical new trends  identified
by McGraw-Hill Construction and other industry leaders....

Prefabrication
and Modularization:

McGraw Hill Construction provides essential data, news, \ L
insights, and intelligence to better inform construction B 4 1 i
professionals’ decisions and strengthen their market position. : B B 5
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McGraw-Hill Construction
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PREDNOSTI PREDGOTOVLJENE GRADNJE

Kljucne prednosti: OXFORD
J . P . . . BROOKES
- Brzina gradnje (do 70% brza gradnja), Pt UNIVERSITY

- Ekonomi €nost i

- Kvaliteta gradnje

This approach can offer faster, cleaner and safer working
conditions on site and so be of benefit to clients, contractors
and others involved in the process.

\ '~ Level of Decrease in Fruln;:zt Budget : ‘Level of Decrease in Project
CO n Se q u e ntl “yy ~ DU to Prefabrication/Modularization ] Ia s Schedule Due to Prefabrication/

Modularization

Bource: MoGrsw-iall Corstnaction, 2000

10%
a
(*] -

%‘5 sB

¢ D
HEE ‘NCIJA
1 Week ? Weeks 3 Weeks 4 Weeks A\DNJU
1%-5% 6%=-10% 11%-20% More Than 20% or Mare 'MENT
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PREDNOSTI PREDGOTOVLJENE GRADNJE

- Kljuéne prednosti: OXFORD
- Brzina gradnje (do 70% brza gradnja), Ipvor: Bﬁ%gggs
- Ekonomi €énost i '
- Kvaliteta gradnje

- This approach can offer faster, cleaner and safer working conditions on site and
so be of benefit to clients, contractors and others involved in the process.

- Consequently, there are savings in land, labour, rents, overheads and
financing costs, and a faster return on investment.

Level of Decrease in Project Budget Level of Decrease in Project
_ Due to Prefabrication/Modularization Schedule Due to Prefabrication/
Modularization

Soore Midines-Hdl Civm a8

Sowrne: MoGrsw-Hall Corstruction, 2000
Izvor:

McGraw-Hill Construction
The data are based on a

survey of 809 contractors,
architects and engineers.

10%
] 0%
H I s Decreased Decressed  Decreased Decreased 1 Weesk 7 Weeks 3 Weeks 4 Weeks
1%-5% 6l%-10% N%-20% More Than 20% Ef“ or More
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Odrzivost predgotovijenih sustava

- Report - Journal of Industrial Ecology  (Quale et al 2012)

- prefabricated construction has fewer impacts, on ave rage,
than on site construction for all environmental impa ct
categories studied

...noise and traffic congestion are also greatly reduce d as a result of
decreased on-site construction, along with decreased pollutants...

...the issue of recycling and waste is potentially more manageable In
modular building...

- the assembly line techniques associated with off-site factory construction allow
predictability and consistency among parts;

- this significantly reduces building waste of modular constructed projects.

...the modularity increases the ease associated with the
disassembling of parts required in order to recycle building
materials after the building is no longer used.

-

B, e 4 CPD4GB
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OUT OF THE BOX
THINKING

> -~
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| believe that the material doesn't need
to be strong to be used to build a strong structure.

The strength of the structure
has nothing to do with strength of the material.

Shigeru Ban

-

B, e 4 CPD4GB

HRVATSKI INZENJERSKI SAVEZ
CROSTIAN ENGINEERING ASSOCIATION
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Primjer promisljanja - Shigeru Ban

Nosaci od
papira

Izvor: https://www.designboom.com/architecture/shigeru-ban-onagawa-temporary-
container-housing-community-center/
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Primjer promisljanja - Shigeru Ban

- used steel shipping containers to construct what was planned to be
temporary accommodations for displaced persons after an
earthquake in 2011.

- The scarcity of flat land led to the development of a 3-storey structural
framework to allow stacking the 6m units in checkerboard fashion.

- Its amenity and excellent seismic performance allowed the building to be
used as a permanent solution /

Iwww.desiqnboom.com/aréhitegiu?e/shiqer -ban-o|
iner-housing-community-center/

CPD4GB

RAZVOJ PROFESIONALNIH KOMPETENCIJA
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Primjer promisljanja - Shigeru Ban
- Paper Concert Hall - L'Aquila / Italy / 2010
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Primjer promisljanja - Shigeru Ban

- Temporary substitute for the Conservatorio Alfredo Casella
that was destroyed in the 2009 earthquake.

- The temporary hall built of a number of different materials
Including cardboard can be taken apart and re-used at
another location after reconstruction of the permanent hall.

- Students from three different countries helped with the
construction.

-
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SIMPLICITY OF THE

SOLUTION,

BORN OUT OF NEED
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Primjer promisljanja - Diébédo Francis Keré

- Gando Primary School, Burkina Faso

- clay bricks (clay+cement+sand) and the corrugated metal roof on lightweight
steel trusses keeps the seasonal rains from washing the mud bricks away.

- entire local population involved in the construction.

- Large overhangs offer shade, the patios bring relieve from the monotony of
the flat savanna

- Ingenuity, economy and simplicity drove the design. |
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Primjer promisljanja - Diébédo Francis Keré

- Born in the village of Gando in Burkina Faso, he was the village's first
child to be sent to school because his father, the village chief, needed
someone who could read and write.

- Djeca hodaju u Skolu 20 km/dan

- After his graduation in Berlin he formed an association ("Bausteine fur
Gando") with the objective to raise the resources to build the first
school in his native village.

- Budzet 30.000 $

- Cilj je bio Skola za 120 djece

- (sada imaju visSe od 700 djece)

- najbolja skola u regiji! NI

’ B . ‘< %‘fy CPD4GB
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Green building survey...
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Zelena gradnja? Da/ Ne?

Ugradena energija (Emb0d|ed energy) - info Izvor: https://en.wikipedia.org/wiki/Embodied energy

Celik 0,1  Armirani beton 1,9 Drvo suSeno na zraku 0,5 Glineni crijep 6,5

Aluminij 155 Opeka 2,5 Cementni mort (1:3) 1,33 Bale slame 0,91

SOCIJALNI ASPEKTI?

lzvor:
https://www.moma.org/interactives/exhibitions/2010/smallscalebigchange/projects/primary school.html
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GRADILISTE
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Primjer — Terminal Franjo Tudman - Bouygues
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Primjer — Terminal Franjo Tudman - Bouygues
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USING HEATING OR AC?
PLEASE KEEP THE
WINDOWS CLOSED!
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PRIMJER LCA
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Rezultati LCA analize

TOTAL: RESOURCES ACQUISITION

Energy: 10,490.0 MJ; 11,806.1 MJ TOTAL:
ECO-SANDWICH CO2eq:1.592t;1.217t EPS CORE

Energy: 145,632.1 MJ
CO2eq: 9.620 t

Energy: 78,434.3 MJ
CO2eq:5.836t

MANUFACTURE
Energy: 651.0 MJ;651.0 MJ
C0O2eq:0.065t; 0.065t

RECYCLING
Energy: 2,230.0 MJ;1,520.0 MJ
C02eq:0.157t; 0.270t

MAINTENANCE and USE
Energy: 63,583.3 MJ;130,667.0 MJ
C02eq:3.908t;7.992t
(natural gas, 50 years life)

TRANSPORTand PLACEMENT
Energy: 1,480.0 MJ;988.0 MJ
C02eq:0.114t;0.076t

= ECO-SANDWICH

= EPS PANEL
U zivotnom ciklusu od 50 godina
 Smanijenje koritenja energije za 46% CPD4GB
 Smanjenje emisije CO ,,, plinova za 39% O RO ZELENU GRADNJU

CONTINUOUS PROFESSSIONAL DEVELOPMENT
Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda. FOR GREEN BUILDING
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Projektni zadatak...

- Kvalitetna analiza | trazenje optimuma u pogledu

- PotrosSnje energije s variranjem svih parametara u arhitektonsko-
gradevinskom, strojarskom i elektrotehnickom smis|u

- Odabir materijala i proizvoda s minimalnim utjecajem na okolis

- Trazenje globalnog optimuma...
- ogroman broj kombinacija i mogucnosti!

N 7 X

- Je i put koristenje BIM-a! @
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ECOLOGICAL

Zapamtite!!!
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BE SMART
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» Specific: State exactly what you want to accomplish (Who,
What, Where, Why)

* Measurable: How will you demonstrate and evaluate the
extent to which the goal has been met?

Achievable: stretch and challenging goals within ability to
achieve outcome. What is the action-oriented verb?

A

« Relevant: How does the goal tie into your key responsibilities?1
How is it aligned to objectives?

"

+ Time-bound: Set 1 or more target dates, the “by when” to
guide your goal to successful and timely completion (include
deadlines, dates and frequency)
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HVALA!

bmilovanovic@agrad.hr
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