Oshovno

- Zadrzavanje topline
- Geometrija zgrade
- Toplinska izolacija
- Toplinska masa
+ Zrakonepropusnost

- Kontroliranje transporta viage
- Difuzija vodene pare
- Transport likvidne vlage
- KiSa noSena vjetrom

CPD4GB
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Primjer loSe prakse
2 [

isionary' £7m eco-school to be
demolished because of leaky roof

4 The school was meant to be one of the first zero carbon primary
schools to be built in the country.

lzvor. SIS | 57 Telezraph Reporters
Y ukin: 3 AUGUST 2016 - 310PM

Zm-eco-school-to-b because-of-leaky-roof].
ne of Britain's first eco-schools which cost £7 million when it

- lzgradena 2010. O was built just six years ago is to be demolished because of a

- Napustena 2014. leaky roof

+ Srusena 2016. Plans have been unveiled to scrap the abandoned eco-school

- Sagradena nova 2018. za 6 m£ at Dartington, Devon and replace it with a new £6 million facility.

CPD4GB

HIS (4F

Climate - Climatic Conditions

ll';we House

Institute

RoA

Which U-value is optimal
for which Climate?

Schnieders / Feist / Rongen

Which window-type?

Which ventilation mode?

27
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:r) Cost optimal level of U-values in Europe (Walls) !

s U-Werte Ausenwand
ische Passivhauser

28.9.2018.

= Klimatski ekstremi u HR (Zima )
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lzvor: Doris Oesterreicher
The role of smart buildings for energy efficiency

LT e

s e | Sy i CPD4GB

28.9.2018.

Dinamicke toplinske karakteristike

- Plosna masa fasadnog sustava osigurava vrlo dobre dinamicke toplinske
karakteristike sustava.

- Za istu U-vrijednost, a razliciti toplinski kapacitet sustava...

H
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5 .
1 o
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CPD4GB

Pasivne strategije

- Pasivne strategije grijanja
1. Izravno sunéevo zraéenje

coom
2. Trombe zid P
i
3. Zimski vrt — = =
4. Koristenje topline zemlje o
f

= Osnovni princip

+ Prikupi — akumuliraj - distribuiraj ‘_,_Lér_p_u._ |E-=/‘

HIS (i 7F = CPD4GB
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Primjer - Jacobs House Il

Arhitekt: Frank Lloyd Wright
Middleton, Wisconsin, USA; 1944-1948

HIS (@ 7

CPD4GB

28.9.2018.

Pasivne strategije

- Pasivne strategije hladenja

HIS ¢ 77

Izvor :
H. King, S. Ocko, and L. Mahadevan;
Termite mounds harness diurnal
temperature oscillations for
ventilation; PNAS September 15, 112
(37) 11589-11593; 2015
hitps://doi.org/10.1073/pnas. 1423242
12

CPD4GB

Izvor:

HIS (7F

CPD4GB
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Manitoba Hydro Place

-« The design uses the building's concrete
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
preconditioned air and preheat incoming cold
air to within room temperature

T Ml

P ——

PROJEKTNI ZADATAK

Variraj parametre...
Pronadi optimum!

KOJE MATERIJALE
KORISTITI?

CPD4GB
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Trendovi s ot s e —

100 1100

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

- KoriStenje materijala i resursa te o =l
produktivnost materijala EU-15 i EU-12

ndex 1970 = 100 (EU-15)
20

Incex 199 = 100 (£U-12)
200

13—
180

220 1900 1920 1940 1980 1980 3000 o
2 — TOES v canta o )

0 — o parcasa (g )

w e a2

140 u

CPD4GB
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. .. in 100 years o
PotroSnja cementa u svijetu...

- How China used more cementin 3 years
than the U.S. did in the entire 20th Century " e

« lzvor: Ana Swanson; March 24, 2015; The Washington Post

Cement consumption
U.5. vs China

_ European Union (EU-27)

Rest of the world (RoW)

E

Manufactures

(207 milion tonnes)

Razlozi:
- zastita okolisa
- smanjenje

EU-27 exports (2008)

X ] - EU-27 imports (2008)
ovisnosti o
resursima izvan Biomass
EU (193 miion tonnes)
Total trade Total trade
Trom £0-27 to RoW from RoW to EU-27
wres
in 1909: in 1999:
397 milion tormes (e tiMbnias 1340 milfon tonnes
in 2008: in 2008:
536 millon tomes 1798 milion tonnes

Fuels/mining products
(1334 millon tonnes)

Source:  Eurostat Comext statisic.
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IZBOR GRAPEVNOG MATERIJALA

- Kriteriji za ekoloSku prihvatljivost materijala
- imati najmanji moguci utjecaj na okolis Foeas -
- troiti malo energije &
- biti moguce reciklirati
- biti proizveden u blizini
- biti energetski ucinkovit
- biti dugotrajan
- proizvoditi minimalne koli¢ine otpada
- imati dobar drustveni utjecaj
- biti jeftin

CPD4GB

P ——
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Materijali
Prirodni vs Sinteticki

Primjer ECOSE®

TEBtoL001
) ) ) ®
- 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

P ——
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Ocjena Ecose® mineralne vune breeam

Izolacijski materijal CrE TR T
— . od staklene vun . 25 k ,ga Slama kao Tl
Utjecaj na okoli§ qustoca 32 kg g/m’

Emisija COgq B B A+
Koristenje vode A+ A+ A+
Koridtenje prirodnih resursa A+ A+ A+
Degradacija ozonskog sloja A+ A+ A
Toksicnost za Govjeka A+ A+ (d
Toksi¢nost za pitku vodu A+ B
Nuklearni otpad A+ A+ A+
Toksicnost za tlo E E A
Odlaganje otpada A+ A+ Cc
Koristenje fosilnih goriva A+ A+
Eutrofikacija A+ B
Potencijal fotokemijskog stvaranja ozona A+ A+
Potencijal stvaranja kiselih kisa A+ A+

e ——

28.9.2018.

« Prirodni
- minimalno preradeni u industriji (drvo, slama, kamen, ...)
- Sinteticki
- Industrijski proizvedeni, prosli kroz znacajne obrade i manipulaciju
(polimeri, ...)

Obje vrste imaju prednosti i nedostatke

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

g CPD4GB

Koliko je materijal zelen?

- Protupitanje...
- Koji je kriterij?

- Je i kriterij...
- Trajnost materijala
- Obnovljivost materijala
- Mala utroSena energija...
* u proizvodnji
- kod prijevoza i ugradnje
- tijekom koriStenja
- tijekom razgradnje
- Bez Stetnih sastojaka i emisija za korisnike, radnike i okoli§
- Cijena

CPD4GB

-
P ——
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Transport materijala

CPD4GB

104
Utjecaj transporta na okolis?
- Usporedba emisije CO2 razli¢itih nacina transporta
o o 0 300 S sto 0
Gramsper tonne km
Izvor: 2013 VA Governor’s Transportation Conference Ed McCarthy, SVP & COO
https://slideplayer.com/slide/3224537/
I "-' s’{" . CPD4GB

Primjer — ov€ja vuna

- U Hrvatskoj se strizenjem dobiva cca 1200 t/god
- Ne skuplja se i ne obraduje u zna¢ajnim koli¢inama
+ Na trziStu ov¢ja vuna iz drugih zemalja EU i BiH
- Utjecaj transporta na ekolo$ki otisak proizvoda?
- Nije odgovarajuca za sve primjene!

o

CPD4GB
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ZIVOTNI CIKLUS GRAPEVNOG PROIZVODA

Proizvodnja Izrada
materijala proizvoda
v
Recikliranje -
Distribucija
Odlagaliste

Recikliranje/Odlaganje  Upotreba

28.9.2018.

Higrotermalna svojstva materijala

- Difuzija vodene pare :
- Apsorpcija i desorpcija vlage - \‘ b
Reguliranje RH prostora

CPD4GB

Grenfell Tower, May 2017

Sigurnost

ELSEESEESEETEEEEELLS)
EELEEEEEEELLTELLLLLY

(O A333e

z
&
=

) o

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

Pozar — studentski dom Cvjetno
naselje, Zagreb
Izvor: www.Srednja.hr

ry =

CPD4GB
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PROJEKTNI ZADATAK

Variraj materijale...
Pronadi optimum!

P ——

28.9.2018.

OTPAD...
ILI RESURS?

Ocuvanije prirode ili iskoriStavanje resursa?

37
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OTPAD: Problem ili Novi Resurs?

113

Dansko iskustvo

- Danska je 2004. g reciklirala 94% CDW-alll

W Recycing M Mchestion

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

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

CPD4GB

Temeljni zahtjevi za gradevinu

- 7. Odrziva upotreba prirodnih izvora
- Gradevina mora biti projektirana, izgradena i
sruSena tako da je upotreba prirodnih izvora odrziva
i da je posebno zajaméena:
- ponovna upotreba ili recikliranje gradevine,
njezinih materijala i dijelova nakon rusenja
- trajnost gradevine

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

o Uredba 305/2011 Europskog parlamenta i Vije¢a
od 09.03.2011. koja propisuje uskladene uvjete
trgovanja gradevnim proizvodima i ukida

o Zakon o gradnji - u izradi

CPD4GB
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Od otpada do proizvoda

WASTE RESURCE MATERIAL PRODUCT

CPD4GB

28.9.2018.

116
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 koli¢ine otpada nastalog rusenjem.

Izvor: Wikipedia.org

CPD4GB

CPD4GB

39



Gradnja slamom

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

CPD4GB

28.9.2018.

119

Primjeri...

120

Dekonstrukcija postojecih zgrada i gradnja nove
kuéa CV1 - Kupine&ki Kraljevec, 2008

Arhitekt: Ljubomir MiS¢evi¢

- Otpadna opeka — obloga ovojnice prizemlja

- Dekonstrukcija stogodiSnjeg Staglja — obloga ovojnice 1. kata

CPD4GB
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Dekonstrukcija postojece zgrade i gradnja nove

- Osnovna Skola Brezovica pri Ljubljani
- Arhitekt: Slavko Gabrovsek

ruSenje stare zgrade
« razdvajanje gradevinskih materijala
« paZljivo uklanjanje,

« razdvajanje

» zaStita

* priprema za ponovnu ugradnju

CPD4GB

28.9.2018.
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Dekonstrukcija postojece zgrade i gradnja nove

Izvor: Slavko Gabrovsek, arhitekt

- Opeka

Keffinicke

plogice 'l

CPD4GB

PREDGOTOVLJENA
GRADNJA?

41



Odrzivost predgotovljene 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,
insights, and intelligence to better inform construction
professionals’ decisions and strengthen their market position.

P ——

28.9.2018.

125
PREDNOSTI PREDGOTOVLJENE GRADNJE
- Kljuéne prednosti:
- Brzina gradnje (do 70% brza gradnja), el UNIVERSITY

- Ekonomi €nost i
- Kuvaliteta 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.

- Consequentl

lzvor: ’ '

McGraw-Hill Construction

The data are based on a

survey of 809 contractors,
architects and engineers

Lovel of Decrease in Project Budget ) |,

“Level of Decrease in Project
_ DuetoPy ication/Modularization

Schedule Due to Prefabrication/
Modul

Ducressad TWeek  2Wesks  3Wesks  4Weeks
15% or Mor

PREDNOSTI PREDGOTOVLJENE GRADNJE
Kljuéne prednosti: e
+ Brzina gradnje (do 70% brza gradnja),
- Ekonomi énost i Izvor:

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
Due to Prefabricati

Level of Decrease in Project
Schedule Due to Prefabrication/
Modularization

s

tion/Modularization

0%
I1zvor.

McGraw-Hill Construction
The data are based on a
survey of 809 contractors,
architects and engineers.

%

0%

Oucressnd Decronsod  Dncronsed Oscrossod
WER 610h 1208 Mo Thann I

TWesk  2Weeks  3Weeks  4Woeks

P ——
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[
Odrzivost predgotovljenih 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.

- 'F___ﬁ: o CPD4GB

28.9.2018.
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OUT OF THE BOX
THINKING

| 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

CPD4GB
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Primjer promisljanja - Shigeru Ban

Nosa¢i od
papira

lzvor: igeru-b:
container-housing-community-center/

& CPD4GB
LW S Ry ;

P ——
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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

——

Primjer promisljanja - Shigeru Ban

hitps//www.designboom.cony/architec
ture/shigeru-ban-paper-concert-hall-
in-laquila/

CPD4GB
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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.

HIS ( 7~ B e ¥ s

28.9.2018.

SIMPLICITY OF THE
SOLUTION,
BORN OUT OF NEED

HIS rr LB S IR s

“Make everything

% | as simple as possible, but

not simpler.”

HIS ( 7~ B e ¥ s
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Granice za odrzivost?

- Svaki materijal ima svoju
namjenu.

- Ponekad su potrebni
kompromisi!

|
/
7/
=S

BErrrr ooy

| N A per vy

ban-paper-concert-hall-in-laquila/ e g, T
CC'SECTRON §: 1/5D SBCaToN OETAIL. S+ 1/70
HIS .f"k 3 fi:’ CPD4GB

lzvor:

28.9.2018.
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Primjer promisljanja - Diébédo Francis Kéré

- 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.
‘ =4

CPD4GB
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Primjer promiSljanja - Diébédo Francis Kéré

- 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 $kolu 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 vise od 700 djece)

- najbolja Skola u regiji! W
NN ST

CPD4GB

HIS (7F
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ANKETA 9

Green building survey...

CPD4GB

140
Zelena gradnja? Da/Ne?

Ugradena energija (Embodied energy) - info  1zvor: hitps:/en.wikipedia.org/wiki/Embodied_enert

6.5

Celik 20,1 Amiranibeton 19 Drvosusenonaziaku 05  Glinenicrijlep
Aluminj 155  Opeka 25  Cementni mort (1:3) 133 Bale slame 091
SOCIJALNI ASPEKTI?
1zvor:
chool.html

CPD4GB

GRADILISTE

CPD4GB
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Primjer — Terminal Franjo Tudman - Bouygues

CPD4GB

Primjer — Terminal Franjo Tudman - Bouygues

Insect hotel

PRIMJER LCA

CPD4GB
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Rezultati LCA analize

TOTAL:

RESOURCES ACQUISITION
Energy:10,400.0 MJ; 11,606.1 M)
ECO-SANDWICH

TOTAL:
CO2eq:1.5021; 1.2171 EPS CORE

Energy: 78,434.3 MJ
CO2eq: 5.836 t

C02eq: 9.620 t

. ~ ANUFACTURE
Energy: 2.230.0 MJ: 1,520,004, R Frec: SOLOMI; 600003
CO2eq:0.1571: 0.2701

€OZeq:0.0651:0.065t

MAINTENANCE and USE “
Energy: 63,583.3 hLJ; 130,667.0 MJ Em:;”f;%’_‘::n%i'ﬁﬂ
Cozeg LuG T 4 CO2eq:0.1141;0.0761
(nturalges, S0yearsife)

* ECO-SANDWICH
* EPSPANEL
U Zivotnom ciklusu od 50 godina

* Smanjenje koristenja energije za 46%

28.9.2018.

Energy: 145,632.1 M)

CPD4GB
+ Smanjenje emisije CO ,, plinova za 39% i

Projektni zadatak...

- Kvalitetna analiza i traZzenje optimuma u pogledu

- PotroSnje energije s variranjem svih parametara u arhitektonsko-
gradevinskom, strojarskom i elektrotehni¢kom smislu

- Odabir materijala i proizvoda s minimalnim utjecajem na okoli§

- TraZenje globalnog optimuma...
- ogroman broj kombinacija i moguénosti!

- Je li put koriStenje BIM-a! I/-\ )
3 ’; _CPD_4GB

ECOLOGICAL
Zapamtite!!!
HIS & - ; CPD4GB
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BE SMART

CPD4GB

149

.

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? U]

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

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

J

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)

HIS (- 7F

HVALA!

bmilovanovic@grad.hr

CPD4GB

HIS (77

28.9.2018.
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