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Kroz ovaj modul polaznik! lp q krazdmijevanje o tome 4 gj¢ h o rogdspodarstvoul m+ b k f gl j
smislu te koje su prednosti i prepreke dabiseh or sk | d I pimdleméntirgogssbldanas.

?2fgf 1 b trewthdstuac&kuEuropiinaj b4 r k A oazinkulivegish or sk f j
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Hor sgspodarstvoud o1 bsf kphl g
Industriji-P*=sb g” h

Kliknite ovdje da otkrijete modul!

Trebat ! lvam internetska veza. Trajanje

4 sata

MODUL 1 - P1

BUS
TP- [NAZIV OBRAZOVNOG PAKETAY [HRVATSKOJ GoCircdlar


https://gamma.app/public/Croatian-BGC-TP-M1Introduction-to-Circular-Economy-in-Constructio-cpb37yw6xfwe326
https://gamma.app/public/Introduction-to-Circular-Economy-in-Construction-f6h3mk0qrp1xwwu

Sf Btidijap 1 r " “hgobr ss’tfo$pddarstva u
m| a o materijala, otpad a, energije i vode

Kliknite ovdje da otkrijete modul!

Trebat ! lvam internetska veza. Trajanje

2 sata

CLICK

MODUL 1 - P2

BUS
TP- [NAZIV OBRAZOVNOG PAKETAY [HRVATSKOJ GoCircdlar


https://gamma.app/public/Croatian-BGC-TP-M1-Main-strategies-in-circularity-by-vector-ca26vh8otqc68av
https://gamma.app/public/Introduction-to-Circular-Economy-in-Construction-f6h3mk0qrp1xwwu

Trajanje

2 sata

Modul 1

RADIONICA
Sghbdi2n


https://gamma.app/public/Introduction-to-Circular-Economy-in-Construction-f6h3mk0qrp1xwwu

RADIONICAMODUL 1

Ovaradionica u n @bk ¢ A giwmetoda evaluacije onogai vijglp ¢ w g Maglulu 1 T Uvodu mt w 4asppdarstvo:

i q wx g fitgtki. O Xisg provoditiutripc Kk pc

Osnovnestrategije za implementaciju mt wA p g i

/. O .\

4 N
O

va AVAN

U grupama Samostalno Svi polaznici
Podijelite se u grupe od 3ili 4 Vcmqg&ewptg g L q jédnaideja je daovu
osobe, ovisno o osobama koje implementirati r q 1 g f k pc’ paglionicu provedete zajedno,
sudjeluju i realizirajte radionicu. rtk"qgxqo"pc kpw" gf q# kédaehakima koji
Zatim podijelite svoje ideje s raspravite svakux | g 4d w © qapisati ili nacrtati sve
ostalim timovima i raspravljajte upraviteljem i/ili partnerima ideje koje dijeli cijeli tim,1 v q
ideje zaisti projekt. radi usporedbeidejaiw g p | ¢ ° gotaknuti x k fagprave.

od drugih partnera.



X | g ALdSaznajte koje su prilike za x ¢ “brganizaciju

Ovdjejepregledt ¢ | nkc k gGgnisug i t ¢ p ka0 x & lgnwtgg pilc ~ |

stvoriti x k 4trgtegija natemelju ovihp ¢ gRitcgw kv g" uc ok

>~

OP009 0 ® O

Zatim, postoje linekap ¢ @ kojfima viditeo q i w  pPHakoskt ¢ | n k’
mn | wringipkmogu primijeniti ux ¢ " grojektu? Skicirajte barem jedno od
pett ¢ | o k Yunbstaykl aczgradi, proizvodu ili sustavu koji se razvija u
X ¢ tertki:

Smjernice

h Uzmite u obzir novi (ilir g u v ydrogekt gmora biti isti za sve ljude koji

provode radionicu ili sve grupe)

hRt q kpett Ic y @ k TkaKo bigtel| cc r g ragpravu o tome kako se

ovaj projekt o g A mgojektirati/izgraditi da bude prikladan zad wf w™ D q u
h Razvijte svoje ideje (ne bojte se crtati!) jedne od pet refleksija

TRAJANJE: 90 minuta

Key principle

Surategy group
Regenerative materials

Regenerative water

Regenerative energy

The lifespan of products in
use maximize

The Iitespan of products after
use

The lifespan of organic
products maximize/ optimize
Value weste streams- closed
loop

Valorize waste streams- open
loop

Recovery energy lrom waste
Design from waste

Cyclable design

Design for sustainability
Collaboration with the
industry

Cooperation between
customers and consumers

Cooperation between
governments
Internal cooperation

Cooperation in the
community

Product business models
Business models for services
Data and insights

Digita! platforms

Educauion and leaming plans

Knowledge management

Research and development

Communication and
awareness-raising

Description

Use of bio-based, reusable, non-toxic and non-critical materials for
products.

Replace fresh water with rain water or sea water and take measures
for efficient water use.

More efficient use of energy, preferably renewable and electric
Upgrade, repalr, and maintain products while they are still in use.

Return of products, products and parts 3 second life after the end of
their useful life.
Ensuring that organic products are properly managed and stored.

Reuse, repurposing and recycling of waste streams within the same
industry.
Reuse, repurposing and recycle wasts streams within other industries

Recovering ensrgy from waste or generating fuels and energy from
Waste streams.

Designing products to reduce waste (material, water, energy) during
production and use.

Designing products to aliow multiple uses and lifecycles of a product
ond its materials

Designing products that are built to last and to ensure longer use.
Collaborate with industry peers to create shared value and identify
synergies

Invoiving and guiding customers and consumers to ensure circular use
of products

Collaborating with the government on circular policies and programs

Collaborate internally to guide employees and share more knowleoge
between internal departments

Invoiving the local community where facilites or offices are
established.

Defivering products to consumers through business modeis that
require 3 guarantee maximum value

Defivering services to customers through business models that ensure
maximum value

Use technologies to collect and analyze data to understand resource
use

Using online platforms to connect stakeholders and improve
information sharing.

Integration of the beginnings of circularity into the primary, secondary
and tertiary curriculum and providing training in the workplace
Establish definitions and create frameworks to support the
understanding of crcularity in different contexts and maintain
coherent systems for sharing, processing and storing data.

Research and facilitate new technological developments 1o support
the transition to a drcular economy.

Awareness ralsing and information campaigns on circular economy
strategies and impact in different contexts



Razmislite o ekstrakciji materijala. Koji su materijali /konstrukcijska
t | g 1 mpwebre? Odakle dolaze? O g A Ignjegovo podrijetlo biti
obnovljivo i resurs s malim utjecajem? O g A gliwgnn | ponokne k
mq t k “matgrpate ili reciklirant u c f t?4 c |

4 N\ N[ )
1 2 3




Razmislite o dizajnu, upotrebi | proizvodima x ¢ 1 projekta. Je li
spreman zad wf w  kaq U vjgfleksibilan , prilagodljiv io g A sp
rastaviti kako bi se lako popravio | bio dostupan za instalacije ?
Jesu li spojevi uklonjivi, modularnat | g 1, gvpslojevi dostupni?

4 N N[ )

Fleksibilno: Prilagodljivo: Rastavljivo:




Razmislite o izgradnji/proizvodnjix ¢ 1igi cEgx kpg" *r t g
Koji = e procesi koristiti | kako se oni mogu minimizirati ? Kako
' g \gappodariti otpadomigdie” gwgar t gt c Eldkarmo? k




Razmislite omqg t k 1svajemdirade. Kako se potreball

r q vt gefigogijed vode mogu svesti na minimum? Koje mjere

Il sustave morate implementirati ? Imaksimalnor g x g c¢c v Kk
d k g n gaZnolilwost ?

4 Y4 N/ )

Energja Voda Bioraznolikost




Razmislite o zbrinjavanju g v r ¢ f ¢ " ggratlex tTvisgf gi c Ec
sa zgradom nakon 1 vjgj istekne N k x ovipekd?O g 1 lgse

rastaviti | ponovno koristiti /reciklirati prema materijalima ? Tko

"~ @pravljati svim ovim postupcima ?

4 N\ N )

Hipotezal Hipoteza 2 Hipoteza 3




Rgmwilcxcvg" | cfgxgnl kvk"eknl gx
Jeste li svjesni mt w Acpjdvaq X ¢ “biganizacije ?

Strategija organizacije jer t ¢ mpl&n krpzKoji se ostvaruju ciljevi
organizacije. 1Tvmt wA p @ v2ak ¢ “brganizaciju? Koje su
A ct kvigp 9Mg g ojafokus,ana g onije? Naprimjer,

fokusira li se organizacija na smanjenje otpada ili na integraciju

procesa?

Bez definiranih ciljievakojisu x t uv q " fugthategiiknencapdtrebe zar t qx g Egp | g o
aktivnostiw" u ok unw" mt wA p dJostalom,paslovheaktivnosti ©t q d | gskatelgiju.
Zbogtogajetolikox cAmgwA pgo" i g udatigrjestd wstrakegiji i postaviti jasne ciljeve.
Natajp ¢~ skip organizaciji mogu i moraju doprinijeti da organizacija funkcionira u skladu s

principima mt w ¢ gospodarstva.



Xl g mt wApko"eknl gxkoc" x

Kakojemt wA p g" i g uwngnflan stgaf@giju X ¢ “bryanizacije? Naprimjer, je li to

ukratko spomenuta q r “tema ili je utkana u ciljeve? Provjeri!
> Koja je sveobuhvatnamt w “amphbicija x ¢ “biganizacije?

1 v mgislite o cilievima? O g A glivdaprinijeti ciljevima u svom radu? Djeluje li se dovoljno da

se zadovolji ciljeve?

Na vhise x ¢ “biganizacijal qtrebala fokusirati?O g A glipmgvestinaq f t g Bappap

TRAJANJE: 30 minuta



Modul 1: EVALUACIJSKI KVIZ

Evaluate the subject -
L KLIKNITE OVDJE
Training pack

Does the content meet expectations?

Yes

No

Some of them

Is it interesting to take?

Yes

No

Some of the parts


https://forms.gle/EC6BAsukZKk1zrDdA

DODATNIMATERG>1 F W> OFQ>KGB

Kliknite ovdje kako biste pristupili dodatnim materijalima za" f q ‘tdtedabje ovog modula! Trebat

I hyam internetska veza.
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GoCircular


https://gamma.app/docs/CIRCULAR-JOBS-IN-CITY-GOVERNMENTS-Only-English-4cjnr7qyka1ktuearity-by-vector-ih72tk4vti5c8qaept8w2ezeh0ek1xwwu
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Ponovna upotreba materijala u zgradama
-PA*=abqg”™h

K2 r " Kakp prevladati prepreke u ponovnojupotrebid o * 1 b s fmlaterifala ,@tkritep hi *af ¥Kq”?

prodajne centre u kojima se prodaju h | o f iajeijalifi pogledajte inspirativne studijep i r " ~ g~

Ovaj je projekt financiran iz programa Europske unije zai s t r a ¢ inovaxije jHarizont 2020 prema ugovoru o dodjeli bespovratnih sredstava br. 101033740



Ponovna upotreba materijala u zgradama

Kliknite ovdje da otkrijete modul!

Trebat ! lvam internetska veza. Trajanje

0,5 sata

MODUL 2 - P1

BUS
TP- [NAZIV OBRAZOVNOG PAKETAY [HRVATSKOJ GoCircdlar


https://gamma.app/public/Croatian-How-to-Reuse-Materials-in-Buildings-n8zb4gplrzspc5f
https://gamma.app/public/Introduction-to-Circular-Economy-in-Construction-f6h3mk0qrp1xwwu
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Oblikovanjeh o r wlkabo s frsabr + kI pqf

Modul 3

>] >QF W> MLAO&BHR HOR¥KLJ DLPM
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gf w” ml aolhr hor&kéu's‘d" P I
aor " gr {P“Ygsbbogfrgh™ i A GoCircular

Kroz ovaj modul polaznik+ lp g krazdmijevanje o tome i gjé Kvantifikacija utjecaja proizvodanal h1l i f K

g EPD (Environmental Product Declaration)) qgb hl gf pr hofqgbofgf bhlil Khb mo
k~"fk mol"fgrgf BMA gqb rgsoafqf hlifhf gb rggb ~g kbh

?2fgf 4 b mofh~wrkb pgrwa ghbpngiorb"a® g™ ®ogabsa™ kBMA i f hf )] rqgghb”
j“ifj rqgqgb>~gbj &+ 2fqgf b mlh”w"kl| Mdteribl Cichlarit¢ Fk af h~ gl o
Indicator&) h~hl " fqg”rqf | ~ gNvatefiagPassdors) i kojageinjidvad updireb®ob k d +

Ovaj je projekt financiran iz programa Europske unije zai s t r a ¢ inovaxije jHerizont 2020 prema ugovoru o dodjeli bespovratnih sredstava br. 101033740



Rggb g mol fwsl ar k*

o \ \ US
Lmgijrifwr fgn mol bp" GEECHE M)
,o0”"wdorakgb doribsfkr Hwdoranrd

SMISAO CIJELE LCAusporedba PEgei GWP za fazu
MOF O B < doc~akgb f hlof Kbgbkg?

700
w
o 600
=z
o
. . B "y s00
LCAusporedba PE ki GWP za fazu gradnje S E o
% =
—_ £ 300
200,00 o 12,00 § r Mobility reference
w = [T
180, % 200
g 1900 o S = « Building in Use Active city house
Z 160,00 = o > & 100
2 14000 £ q g « Building in Use
S g 5 2 80 E 2 -5,34
uE) 120,00 B E o 5 » Construction
2= | . -100
': 100,00 “440 Electrical facilities o F o ®. Electrical facilies Active city Passive house ~ DGNB
> B000 T— ——  ®420 Heat supply E S 4,00 =, Heatsupply house wooden reference
© 22,59 22,59 £33 ™ Roofing facade Eternit  building
c 60,00 - — 360 Roofing T o N
o - == 500 Ceilings .
E’ 40,00 - 350 Callings © - ' » Inner walls o 45
© o
= 20,00 "340 Inner walls o 0,00 ~0,05 » Outer walls % 40
= 0,00 330 Outerwalls (O] x Foundation =
o ’ -0,15 -0,15 ) . o] 35
®320 Foundation -2,00 L
-20,00 ) ) c " 30
Passive house Active house Passive house Active house .g g
wooden wooden facade wooden wooden facade a %‘_ 2
facade Eternit Eternit + PV facade Eternit Eternit + PV @< 20
£ 9;“ {5 Mobility reference
= o
) g T w0 “ Building in Use Active city hous:
http://www.irbnet.de/daten/rswb/14019007754.pdf T o
'8 “ Building in Use
- 0
! o -033 = Construction
Source: Fraunhofer IRB, 2014 5
i 1 Passive h DGNB
Active city & assive house ?
house wooden reference

facade Eternit building


http://www.irbnet.de/daten/rswb/14019007754.pdf

GercuIOr

Poznavati® h | i prdfjlbpfoizvodal

Lakl pkl mlwk”As”~gf raqgg



CBhlil Khf mol cfi ¢ mol

HRN EN ISO 14020<Environmental labels and declarations - BUS
GercuIOr

General principles»
komuniciral a o b 1abpekbe | a o0 & fpmikvpda ha certificiran i
w” g™ k" "b"ldutem dobrovoljnih alata:

A Bhl i lopdkéTipal ca Q ’T I *e :
A izdaje se samo za proizvode koji zadovoljavaju minimalne zahtjeve (d o * k fvrijeknosti) u EU N

cradletocradle FSC EEU'&hEl

A ovjerava ga neovisno tijelo

A Marka namijenjena krajnjem korisniku (B2C)

A Bhl i Isagodeklaracije Tipall

A deklarirani od strane mo | f w s 4nisu'cértificirani od strane neovisnog tijela

A nema minimalnog praga

A Bhl i Idéklaracije proizvoda Tipalll

A nema minimalnog praga
A “boqfcf > forkl l a pgo~kb ~hobafqgfo”lk




gl gb BMAK

Trajanje:4:54 minuta.

Ovajvideol mf pr gb r h o " Bnkilonmigrdqal Proguzt D8clratiorn). BUS

GercuIar

ETAY [HR

Audioup i g b awndeuggna
engleskom jeziku.

Da biste dodali titlove na drugim
jezicima, morate kliknuti na ikonu
titlova, azatim na ikonu postavki.
Unutar toga, kliknite na titlove >

automatski prevedi i odaberite
= b i pakknpr. hrvatski jezik).

BUS n

GoCircular



—

g |
h |

EPD

Environmental
Product
Declaration

Step 1: Identify an Existing PCR...
or Develop a New O

Step 2: Conduct a LCA
of PCR requirements, an LCA consultant

Step 4: Verify the )
LCA and EPD

that meet the requirements
of our EPD Registry and
— 150 14025,

A
u Step 5: Register & Publish the

EPD with a Program Operator

Submit your EPD and we will verify that
it meets both IS0 14025 and CSA Group
program requirements, and we'll publish
your EPD on our registry.

b
a BPB?

rqgb A~

BUS®
GoCircular

AFwg~rs”™ | rggb ~gr ndokumhentsal a” k"
rqgb ~g mol fwsl a”~ k2~ | hlifK+
AR qgql pb r _o”rg”™gr hlof Kgbkgb c

staklenika, zakiseljavanje vode i tla, itd.

g f wg”™s”™ |

AEPDhs”~kqgfcf fo” kbhl d mo

A proizlazi iz LCA analize

APIT £ " kI h | r  pi r " ™Declardtion gf*
performance)

rqgb "g,




Deklarationsinhaber
Herausgeber
Programmbhalter
Dekiarationsnummer
Ausstellungsdatum
Guitig bis

Primjer EPD-a

IVPU Industrieverband Polyurethan-Hartschaum e.V.

Institut Bauen und Umwelt e.V. (1BU)
Institut Bauen und Umwelt e.V. (1BU)
EPD-IVP-20140207-IBE1-DE
20.01.2015

19.01.2020

1]

KLARIERT)

Instandhaltung

§028

Rickbau / Abriss

Abfalibehandung

Gutschriften
Produktionsstadiu und Lasten
m Mutzungsstadium Entsorgungsstadium aulterhalh der
[Systemgrenze|
8y W

Beseitigung

3

i

A1 | AZ | A3 B2 B4 | B5 | B6 BT c1 c3 D
x X X MHD | MND | MND | MND | MND x X
- = G lE ) =]l
. -
i Einheit A5 c2 3 (=] 1]
e 030 030 030 82 675 |
ODF | lag CRC11 4. 21E-12 52312 4 2EA2 B22E-11 -2 18E-G
AP 8T9ES 17563 B.TOES 3:ED -2FIE2
EP : 19265 4164 1965 BAOE4 14363
POCF| (kg Ethen 6.13E6 -5.95E-4 6,13E6 22664 -18E-3
ADPE| [l SbAg, 111E8 208E5 5 T4E-HA -12EH
ADPE [B) 0,08 4.12 0,08 203 480

lLege Wasser, EP

RGEBNISSE DER OKOBILANZ RESSOURCENEINSATZ: 1 m? installierte PU-Ddmmplatte mit 50 pm

Aluminium-De

Globakes Erssmmungspotenzial; O0F = Abbaw Potential der siratosphanschen Ozonschicht; AP = Versauerungspotenzial
i al; POCP = Bidungspotential for troposphansches Ozon ADPE = Potenzial for den abiotischen Abbau nicht

ial von Boden

Parameter | Einheit A5 cz c3 c4 D
FERT | [ 001 .03 0.31 0,13 -B6D
PENRE | WL . . - .
FENRT | W] 0,10 0.80 1,80 229 -100.00
M [ - - - - -
RSF_ | ] 0,00 0,00 0,00 000 0.00
NRSF_| [ 0,00 0.00 0,00 000 0.00
W ] - - - - -

FERE = Emeuerbare Primarenergie als Energietrager, FERM = Emeuerbare Primarenergie zur stofflichen Mutzung; PERT = Total
erneuerbare Primérenengie; FEMRE = Micht-emeuerbare Primarenargie als Energietrager; PEMRM = Micht-ermeuerbare Primarenergie
zur stofflichen Mutzung; PEMRT = Total nichi erneusrbare Pimarenergie; 5M = Einsatz von Sekundérstoffen; RSF = Ermneuerbare

rbrennstoffe; MRSF = Micht erneverbare Sekundarbrennstoffe; FW =

Einsatz won SUAwassemessouncen

- T s




L.

~ el

ISKORISTAVANIE PN — OVl .
FOSILNIH S M- A Zoas ISKORISTAVANIE W&
RESURSA T ol S e e SN MINERALNIH - B

[M73 : PN = B a RESURSA

[kg Sb-eq]

EUTROFIKACIJA
[kg PO *-eq]

ZAKISELJAVANIE
[kg SO,-eq]




FOTOKEMIJSKO 4
STVARANIJE o
SMOGA 7

[kg C,H,-eq]

GLOBALNO
ZAGRIJAVENIE

[kg CO.-eq]

J[llﬂ

OSTECENIJE
OZONSKOG
OMOTACA

"[kg R-11-eq]
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Qbj bi gkf w?reqgqgbsf w?
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Efdf gbk”) wao”sigb f | hlif§

A Do"d4bsfk” jlo~ _fqgf molgbhgfo”rk” f fwdo”{41bk?"
predstavlja prijetnju za higijenu ili zdravlje i sigurnost radnika, korisnika ili susjeda te da tijjekom
cijelog svog vieka trajanjak b j ~ f wkf j kl sbifh rgqggb ~g k”~ hs’
do*414bkg”) rmloy} _d mipbrki kgt kgbwrigrq _fil
1. istjecanja otrovnog plina
2. emisije opasnihtvaribei "mi gf sfe | od*kphfe pmlgbs”? %SL@&) pg

zatvoreni | otvoreni prostor

bjfpfgb | mpkld wo”"bkg?"

fpmrbgrkg” I m*pkfe gs”~of r mlawbj kb sl ab) jl h

fpmr bkgrkg” I m*pkfe gs”?~of r mfghr sl ar fi

ml dobKkl fpmrKgr*kgb I gm*akfe sl a”) bjf

gbhr+bd I gm*an

7. mofprgklpg si”*db r afgbilsfj” do”1bs

S



Qbj bi gkf w?reqgbsf w? N
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GoCircular

3+ RKgba” bkbodfgb f | "rs”~kgb gl mifkb
A-Do*41bsf k™ f kgbwf kDb |~ fgb dof g”k
moraju bitmo | gbhgf o*kb f ibkb qg~hl an
zahtijevaju u upotrebi mala,r wf j ~gr + f r | _wf o hl of pkf
uvjete lokacije.

A-Do*414bsf k™ Jlon _f
jl dr+ b jJ*"kgb bkbo

A

f  brknwl ogdof bg_pi hgf A sr™" fKkghl
gb gfgbhl j psl gb do

o Uredba305/2011Br ol mphl d m~oi *jbkg~r f Sfgb'”~ |l a -6+-0+/-..+ hlg?n
mol mf prgb rphi”*4bkb rsgbgb qgodl s~kg” do”41bskf] mol fwsl afj”
0  Zakon o gradniji




Qb bi gkf w?”eggbsf w?* do”

s

GoCircular

AAd+ Laowafs”™ rmlqob_~ mofol akfe fwsl

A Do*"414bsfk””"mplgbhgfqftk”) fwdo”™41bk?"
rml gob_ " mofol akfe"fwkl oPpbakbkfw”

A ml kl sk rmlgob_~ fif ob fhifo”?k
j*"gbofg”ri® f afgbils”™ k~hl k or#

A qo*"gkl pqgq do”*4dbsf kb

Armlgob_~ pfolsfk”™ f pbhrka”okf e
phi car p | hlif BKbj

0o Uredba305/2011Br ol mphl d m~oi ~jbkg”r f Sfgb+:”™ |l a -6+
mol mf prgb rphi~~4bkb rsgbgb qodl s~kg”® do”41bsk
0  Zakon o gradnji
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Sekundarni podaci

INVENTORY OF CARBON & ENERGY (ICE) SUMMARY

EE - MJ/kg EC - kgCO2/kg EC - kgCO2elkg EE = Embodied Energy, EC = Embodied Carbon
Saturated Felt Underlay (impregnated .
with Asphalt or tar) .70 165 Reof. 4.
N For per square meter see material profile. See Refs. 63,
Wool 106.00 553 201, 202 & 281 (Same author).
|Cement
Weighted average of all cement consumed within the UK.
This includes all factory made cements (CEM |, CEM I,
CEM Ill, CEM IV) and further blending of fly ash and ground,
General (UK weighted average) 4.5 0.73 0.74 granulated blast fumace slag. This data has been estimated|
from the British Cement Association's factsheets (see Ref.
59). 23% cementitious additions on average.
This is a standard cement with no cementitious additions
(i.e. fly ash or blast fumace slag). Composition 94% clinker,
gﬁm CEM | Portland Cement, 84% 5.50 0.93 0.95 5% gypsum, 1% minor additional constituents (mac's). This
data has been estimated from the British Cement
Association's factsheets (see Ref. 59.).
0.88 (@ 6%) to
6-20% Fly Ash (CEM II/A-V) 5.28 to 4.51 0.75 (@ 20%) 0.89 to 0.76
21-35% Fly Ash (CEM II/B-V) 4.45 to 3.68 0.74 to 0.61 0.75 to 0.62 : "
21-35% GGBS (CEM I1/B-5) 47710421 0.7610 0.4 0.77 to 0.65 See material profie for further detalls.
36-65% GGBS (CEM lI/A) 41710 3.0 0.63t0 0.38 0.64 t0 0.39
66-80% GGBS (CEM Il/B) 2.96t02.4 0.37t0 0.25 0.38 to 0.26
Fibre Cement Panels - Uncoated 10.40 1.09 -
Fibre Cement Panels - (Colour) Few data points. Selected data modified from Ref. 107.
15.30 1.28 -
Coated
Mortar (1:3 cement:sand mix) 33 0.208 .221
Mortar (1:4) A1 171 .182
Mortar (1:5) 97 .146 .156
Mortar (1:6) 0.85 0.127 0.136
Mortar (1:%:4% Cement:Lime:Sand 134 0.200 0.213 Values estimated from the ICE Cement, Mortar & Concrete
mix) Model
Mortar (1:1:6 Cement:Lime:Sand mix) 1.1 0.163 0.174
Mortar (1:2:9 Cement:Lime:Sand mix) 1.03 0.145 0.155
Cement stabilised soil @ 5% 0.68 0.060 0.061 Assumed 5% ceme ent.
Cement stabilised soil @ 8% 0.83 0.082 0.084 Assumed 8% stabiliser contents (6% cement and 2%
quicklime)
[Ceramics .
General 10.00 0.66 0.70 Very Ialrge data range, difficult to select values for general
y coramics.
Fittings 20.00 1.07 1.14 Ref. 1.
Sanitary Products 29.00 1.51 161 Limited data.
Tiles and Cladding Panels 12.00 0.74 0.78 Difficult to select, large range, limited data. See Ref. 292.
Clay
General (Simple Baked Products) 3.00 0.23 0.24 S::;’;" simple baked clay products (in. terracotta and
Tile 6.50 045 0.48
Vitrified clay pipe DN 100 & DN 150 6.20 0.44 0.46
Vitrified clay pipe DN 200 & DN 300 7.00 0.48 0.50
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Primarni podaci

rrewnshen Environmental Product Declaration

BREG EN EPD No.: 000146 Issue: 01
ECO EPD Ref. No.: 000474

FDES

Owner of the Declaration Trespa International B.V.

ramme holder Institut Baven und Umwelt e.V. (IBU;
Facade e n Zi n‘ ‘[T)h\:iis V:J certify 12&(1?‘”5 verified Environmental Product :::fishsr It Biar g Leira . :IBU;
A -: . e Declaration number EPD-TRE-20180143-IBB1-EN
a joint debout £C0 £PD R No.
Issue date 04.04.2019

Is in accordance with the requirements of: L BSOSt

EREFREBRS 0Bk EN 15804:2012+A1:2013

This declaration is for:

Institut Bauen
und Umwelt eV,

Company Address

‘www.ibu-epd.com / https://fepd-online.com

-

\i/ =) EN 15808 VERIFIED

Emma Baker 19 December 2016

Signed for BRE Global Ltd Operator Date of this Issue
19 December 2016 18 December 2021
Date of First lssue Expiry Date

9
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Rdo”™d1bk?"

CARBON IMPACTS OF INSULATION

kgCO, represents R-20 at 234 m?
EXTRUDED POLYSTYRENE (XPS)|
CLOSED CELL SPRAYFOAM (HFC) |
CLOSED CELL SPRAYFOAM (HFO) |
EXPANMDED POLYSTYREMNE (EPS) i
MINERAL WOOL BATT |
FIBERGLASS EFLITE

DEMIM B.FﬂTi

w-:mLi

DEMNSE PACK CELLLILUSE!

CORK

HEMPCRETE

STRAW BALE.

INGREDIENTS WARY

#2019 2030 Inc.sArchitecture 2050, Al Rights Reservad

Izvor: https://materialspalette.org/insulation/

o, EMISSIONS
3 INFLUEMCED
LARGELY BY
SOURCE

EMERGY TYPE

co,

Carbien bmpacs data sedrese Buildars For Cimace Accien - 2010 Whica Papss
“Leww-Rize Buildings 2= a Climate Change Sclution”, Chris Magwood, 201%;

bkbodf g
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Rdo”1{bk" Enbbdeddnedy)- o

0,1 Armirani beton 1,9

Aluminij 155 Opeka 2,5

Drvo
sugeno 05
na zraku

Glineni crijep 6,5

Cementni
mort 1,33
(2:3)

Bale slame 0,91

lzvor:
https://en.wikipedia.org/wiki/Embodied



https://en.wikipedia.org/wiki/Embodied_energy
https://materialspalette.org/insulation/

Ml a o mpringefhe EPD-ova

Podrgka projektanti ma BUS

GercuIOr
Podaci iz baze podataka Ecolnvent za proizvod PodaciizEPD-a za specifil ni proizvod
AOpekao
Impact Category Unit Total Impact Category Unit Total
Global warming g CO, 88.22 Global warming g CO,eq/t 641830
Ozone depletion g CFC11 0.0059 Ozone depletion g CFC11 eqg/t 0.008
Acidification g SO, 395 Acidification mol Heg/t 40
Eutrophication g NO, 539 Eutrophication g C2H4 eqg/t 800
Photochemical smog g ethene 12.8 Photochemical smog g O, eq/t 2.670




Vrste EPD-a

MI pgl gb asfgb sopgb Db
EPD za proizvodi
EPD za industriju.

Ova se klasifikacija smatra valjanom za sve
kategorije proizvoda i temelji se na tri glavne
varijable:

proizvod,

proizvodni pogon,

mol f wsl| 42"

Proizvod

Industrija
(sektor)




Vrste EPD-a
BUS h

EPD za industriju GoCircular
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Mo | f w sprofesichdici i javna uprava

e qEPDkomunicira?

Kako je EPDstrukturiran ?
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EPD certifikat : svrha 1 struktura
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O0/"1 bs fskkpiul |
A Tip llingjprikladniji zad o ™ 1 b sséktorp h f

A CENTC 350L a o = fdsol*plgb s fadopah W@3 Razina proizvoda

A HRN EN 15804: 2019 a o = fdsol”pl cb-dzfake 6 utjecaju proizvoda na | _EPD®

| h | -iOBngvna pravila za kategorizaciju d o » 1 bpsdizfodaC

Jedinstvenost postupaka kakobisel | | d r ysporedba
podataka ol h | if fwl rboirrw i proizfodaf- BCR




Product Category Rules - PCRs
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GoCircular

"Pravila za kategoriju proizvoda (PCR)daju
smjernice | pravila zat w o % Kako ki se osiguralo
dasveb h | 1| Ilddklardécije proizvoda unutar iste
kategorije proizvoda daju o istu vrstu informacija ."”
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Struktura EPD-a
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Struktura EPD-a
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CONSTRUCTION WORKS ASSESMENT INFORMATION

SUPPLEMENTARY
INFORMATION BEYOND
CONSTRUCTION WORKS
LIFE CYCLE

CONSTRUCTION WORKS LIFE CYCLE INFORMATION

Uzvodni (Upstream) modul

Al-A3 A4-A5 B1-B7 C1-C4 D

BENEFITS AND LOADS BEYOND
THE SYSTEM BOUNDARY

CONSTRUCTION
PROCESS STAGE

r h i g rre"e\'algtrm procese Ianca OpSkrbe: Al A2 A3 A4 A5 Bl B2 B3 Ba B5 Bé B7 1 c2 c3 C4

PRODUCT STAGE USE STAGE END OF LIFE STAGE

A s { bdirgqvipar hi g r procese ! f
recikliranja otpada 1 proizvodnju ,
poluproizvoda iml j | ' kdizeoda; i | | o e e e e | | o e e

Installation process
= | Deconstruction demolition

8
: Disposal

E ‘Waste processing

Manufacturing
£ | Refurbishment
E Operational energy use
£ |Operational water use

£ | Transport

Construction -
p:
| Replacement®

Transport

scenario

A transport sirovina do proizvodne tvrtke.




Struktura EPD-a
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J ezg re n i (CO re) m Od u I CONSTRUCTION WORKS ASSESMENT INFORMATION
| SUPPLEMENTARY
CONSTRUCTION WORKS LIFE CYCLE INFORMATION : &ﬁ%ﬂsg‘i‘gf&%ﬁg
| LIFE CYCLE
rhigr"rgb mol bpb hl e "
CONSTRUCTION . : | || BENEEITS AND LOADS BEVOND
g g p g PRODUCT STAGE R OCEE STALH USE STAGE END OF LIFE STAGE | I GVe TEM PO U EY
Al A2 A3 A* A5 Bl B2 B3 B4 B5 B6  B7 €1 €z €3 C4 : D
tijekom proizvodnog procesa. '
- s |
2 |
o =
= - 3 i s |
= & E @ 5 34 w | Reuse, recovery,
A 1] ) B & g ] = = | recycling, potential
I E S g % sil=1 2 : a |
5 . ¢ ||£8 g ] £ 2 g 2l = |
I . £ = R i g Z g . 3 g £ g ||
referentnom energetskom miksu AN SENZNSNENEN 2] 2 Al
) 2 [ = o E =] = = & = S S a = = a I
scenario  scenario nario scena cenari enark cenario scenario cenario scenario Cenari |
1

A emisije u vodu i/ili zrak

A fwdo”akg?”, prdizvadieq " =
infrastrukture (npr. fotonaponskih i/ili
vjetroelektrana).




Struktura EPD-a

Nizvodni (Downstream) modul

r h i g procesg koji seodvijaju izvan vrata

m |
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A
A
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transport proizvoda;

ugradnja proizvoda;

| aoa*s”*"kghb

prijevoz otpada ;
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CONSTRUCTION WORKS ASSESMENT INFORMATION

CONSTRUCTION WORKS LIFE CYCLE INFORMATION

SUPPLEMENTARY
INFORMATION BEYOND
CONSTRUCTION WORKS
LIFE CYCLE

Al-A3 A4 - A5 B1-B7 €1-C4 D
CONSTRUCTION o 3 BENEFITS AND LOADS BEYOND
PRODUCT STAGE PROCESS STAGE USE STAGE END OF LIFE STAGE THE SYSTEM BOUNDARY
Al AZ A3 A4 A5 B1 B2 B3 B4 BS B6 B7 1 C2 3 C4 D

2
[=9
&
] w0
5 £
2l g 8
%
E g £
= g E
S || £ || 2

proces obrade otpada ilil ai ~d”i f Kq*




Struktura EPD-a
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Struktura EPD-a
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Al:s 1 bkgb pfol s

valuacija za EPD

U LCAstudiji usmjerenoj na izradu EPD-a, minimalno se moraju

uzeti u obzir faze A1-A2-A3 (HRN EN 15804: 2012) M
A2:transport

BUILDING ASSESSMENT INFORMATION EI
BUILDING LIFE CYCLE INFORMATION

A3: proizvodnja

PRODUCT @

Transport B g =] E

Manufacturing %

Rew material | o,
supply -




Struktura EPD-a
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uacija za EPD GoCircular

r o f HRNKEN 15804: 201 » = bmoaaju bitir hi g " b k f
moduli C1-C4 kao imodul D psimvrlop mb ~ f avjeta koje @ Cl-C4&ho~g wfsl gk
potrebno deklarirati) M
S ao
BUILDING LIFE CYCLE INFORMATION i SUPPLEMEN'BTQYRJ'J:FORWTDN D: h | O f p q f f | m q
| ‘THE BULDING LIFE CYCLE
A1-3 C1-4 i D @
Al Rsoilim A3 c1 C:Dag;u c3 c4 i Bmeﬁ::mmh % @
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uacija za EPD

Struktura EPD-a

zekojeseodnosenah | of KW & & g d proikvgda unutar

zgrade bit+ Ikpotrebne,j b 1 r gsénjo za EPD '6d kolijevkedo

groba". ppcijski izbor)

BUILDING ASSESSM

ENT INFORMATION

BUILDING LIFE CYCLE INFORMATION

scenano

A1-3 A4-5 B1-7 C1-4
NNNNNNNNN
PRSELL;CT PROCESS USE STAGE ENDag;”FE
stage
Al AZ A3 Ad A5 B2 B3 B4 B5 c1 c2 c3 c4
; ‘g =
T g o s i PileE ¥ o
za | 8 2 g EEs 5383 sg | & % a
« 2 o s e 3 =
scenario . scenario scenario rio le-n-h ri i ri
BE Operational energy use
scenario
B7 Operational water use

SUPPLEMENTARY INFORMATION
BEYOND
THE BULDING LIFE CYCLE

D

Benefits and loads bayond the
system boundary

Reuse-
Recovery-
Recycling-

potential

)

GoCircular

A4-A5:izgradnja

I

Bl1-B7:h|l of Kgbkghb
O

Py
w

1=
—
)




Funkcionalna jedinica (FU)

BUS
eferentna mjerna jedinica studije, GoCircular

na temelju svojstava proizvoda.

PRODUCT WITHOUT FACING

(nominal values of density = 12 kg/m® and thermal conductivity = 0,039 W/mK)
Description of the main components and/or materials for 1 m? of product witho
thermal resistance of 1 Km%.W™ for the calculation of the EPD®:

PARAMETER VALUE

UNITA DICHIARATA

Quantity of wool for 1 m” of product 0,468 Kg
Unita dichiarata secondo e B 39 mm
massa
Surfacing No facing or glass mat
] kg di laterizio coit? Polyethylene
derivante dalla lavorazione Packaging for the transportation and distribution Wood pallet
di una specifica ricetta Paper for the label

Product used for the Installation None




Figure 5: Embodied emissions and energy for materials used in
construction in the UK

| BUS®
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1.2

Timber
(not carbon-neutral) __—=

1 - Y,mod Izvor:
Cement _~~ @ 0OPC (94% clinker) " Chatham House Report.
Fly ash blend (6-20%) .___.__,Glﬂe-lﬂﬂunﬂted Johanna Lehne and Felix Preston:

ya s o g{;‘s‘;ﬂy Making Concrete Change, Innovation in
0.8 G G/B/S blend .hm Low-carbon,Cement and Concrete
@1-35%) v/ Ge“w’:m‘ber : Energy, Environment and Resources
/e Department | June 2018
0.6 g{fgggf“d https://www.chathamhouse.org/sites/d
' efault/files/publications/2018 -06-13-

Clay Segg;lgflw ® making -concrete -change -cement -
/ //'me@ °® Plywood lehne-preston -final.pdf
0.4 - Concrete g b

[
Glue-laminated
General timber ;
@ iimber Timber

(carbon-neutral)

Reinforced concrete
Precast concrete

0.2
Low-stre P
GGBS mixhi @~ypsum — 6%
Concrete ete blocks 49 8%
0 Fly ash mix hi

0 2 4 6 8 10 12 14 16
Embodied energy MJ/kg



https://www.chathamhouse.org/sites/default/files/publications/2018-06-13-making-concrete-change-cement-lehne-preston-final.pdf
https://www.chathamhouse.org/sites/default/files/publications/2018-06-13-making-concrete-change-cement-lehne-preston-final.pdf
https://www.chathamhouse.org/sites/default/files/publications/2018-06-13-making-concrete-change-cement-lehne-preston-final.pdf
https://www.chathamhouse.org/sites/default/files/publications/2018-06-13-making-concrete-change-cement-lehne-preston-final.pdf

choose impact category
Global Warming Potential (GWP)

choose unit

m?

filter by material group
no filter

filter and sort by "functional unit"

according to declared unit

XPS insulation 931

>

Rammed earth wall

. 1731

b Voo e mieniabon -1 sz,‘ -51’

Straw

282!!.0

Aluminium sheet | GWP [kg CO, eq/ M3 ]
26588 22023
Roof panel (steel) Galvanised steel
12
Copper sheet 12209.4
Zine
10000ka CO5 o./m*
k 5733 ' 40’ .
e 2851.0
Structural steel Vi1 100G (PVC) 2oy e
1725“ 169’ P A
Ceramic files Cement-bonded 1367~ 117275
particle board Slate Aluminium frame
window
1000kq CO5 o./m*
’ 3’ 762?6 £99.0 ' ‘ 565!'
iﬁ; o ;f,; Jreulon Fibre cement boards 518.0 Bnek. red, single-
fired lrame vmdnw Clinker — stoneware
ﬂ I I ‘ @ 3751 ' 366.1
4741 41586 407.8 S Concrete roof tles
o Wood frame window B Glass pane. triple- Roofing felt V&0 ©'
glazed
2023
288 2715 266.3 266.1 244, 2442 el Lightueight concrete
Concrete C30/37 PP roofing PE fim (vapour Glass pane, double. _ Lime sandstone Foam glass Conacte (2022 elements
membrane barrier) glazed
. 1b
1906 / 180.0 1696 3,
Poroton bricks 123,
Lime render :':;:d concrete Gypsum board PUR insulation
100k CO5 o/m*
’ ;
b7
601 @ ? o ,
704 Expanded perlite 128
Unfired clay brick Stone wool F‘PB = """'s':‘"' Hemp fleece / PE Glass wool
10k CO5 /m®
. “ 49‘

Paper wool Reused brick

0Oka CO5 ./m®

_53( 6100

Parquet floor, 14 mm  Glulam

Wood fibre board Modified wood

-664.0 66! -680{‘
-649.0 Cross-laminated- MDF ‘Construction timber

Plywood timber CLT

-1 063,'
77 Oak tree.
Spruce
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https://www.archdaily.com/984663/wh
at-is-the-environmental -impact -of-
each-building-material




Funkcionalna jedinica (FU)
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Usporedivost s istom funkcionalnom jedinicom!

Npr.usporedbar gqgb  ~g” k™ Inmillidid f w
drvenih vlakana i EPSmi | " b

Funkcionalna jedinica?



Funkcionalna jedinica (FU)
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Usporedivost s istom funkcionalnom jedinicom!

1 kg drvenih vlakana 1 kg EPSa

NEjerimajuo *wa f " f ¢
svojstva




Funkcionalna jedinica (FU)
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Usporedivost s istom funkcionalnom jedinicom!

Funkcionalna jedinica (FU) sistim svojstvima:
Toplinskiotpor, R = 2,5 mMK/W = FU

Potrebno je definirati korisnuh | i fsVakdgr

proizvoda kako bi sedobiol " b h frs'M kkf* h




Funkcionalna jedinica (FU)
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Usporedivost s istom funkcionalnom jedinicom!

FU= 2,5 m’K/W
I1m?mi | "b | a aosbkf elmmitlEPEKa
debljine 11.5 cm debljine 8.75 cm

mase 17.25 kg mase 1.75 kg




Funkcionalna jedinica (FU)

BUS f’

Usporedivost s istom funkcionalnom jedinicom! GoCircular

FU= 2,5 n?k/W
Ekspandirano staklo
Toplinska provodljivostl = 0.036 W / (nK)
Debljina =2.5 * 0.036 = 0.09m = 9cm
Dr pqE95kg/n?®

EPD UF 1 kg
1 kg ekspandiranog stakla = 1,45 kgCQO,,

1,45 kgCO, kg * 95 kg/m3* 1/ 0,09 m
= 1530 kgCOye,/m?




Funkcionalna jedinica (FU)

BUS ‘ |

Usporedivost s istom funkcionalnom jedinicom! ~ GoCircular

R= 2,5 n?k/W
EPS
Toplinska provodljivost1 = 0.036 W / (nK)
Dr pqkE15%kg/n?

/ 309 kgCOyeq / (L M2 kIW * 2,5 m? k/W)

=772 kqgCQO,../m?
EPDFU=R =1 m%k/W 9C0%q

EPS R =1 m2k/W
= 309 kgCO.,eq




Struktura EPD-a

IDESCRIPTION OF THE SYST ARY (X = INCLUDED IN LCA; MND = MODULE NOT DECLARED)
BENEFITS AND
CONSTRUCTI LOADS
PRODUCT STAGE |ON PROCESS USE STAGE END OF LIFE STAGE BEYOND THE |
STAGE SYSTEM / |
BOUNDARIES
= TS o —
(0] e
s | |e|5s s 1313 0E (3 6|5 ular
: . =7 c c = c = L SH—
§ > 5|5 go 2 = “E’ g |o 2 |3 S I g S | & s‘ 23
55 2| B[ES|E | g |8 | T £ |50|B0|2E| & g 8%3%
Eg E 88| 2|3 || 8| 8|2 |68|c%|ee| & |53 $852
Razmatrane fazes f s | q|ksF| &/ g |32| 2 § §(5|s (238 % g8 Fise
. 2 (8o r | 2 & 3 )
ciklusa E S =
A1 | A2 | A3 | A4 | A5 B1 B2 B3 B4 | B5 B6 B7 Cc1 Cc2 Cc3 c4 D
X X X X | MND | MND | MND | MND | MND | MND | MND | MND | MND | X |[MND| X MND
3 J RU U4l B B
Parameter Unit A1-A3 A c2 c4
Global waming potential kg CO-Eq] 1140 0.64 0.04 0.16
< the heric r [kg CFC11-Eq] 9.30E-9 3.07E-12 1.83E-13 212612
R gg b N g f k A % efofland and lka SOzEq] 1.08E-1 17763 1.16E4 991E4
ication potential J [kg (PO:yEq] 1.84E-2 364E4 246E-5 1.36E4
Formanonmdtmpospwwompmwdmoxumls [kg ethene-Eq.] 5.%4E-3 -4.54E4 -3.30E-5 9.30E-5
Abiotic depletion potential for non-fossil resources [kg Sb-Eq] 7154 241E8 1.43E-9 5.84E-8
2 U A 2 U " U40 aced o
Parameter Unit A1-A3 A c2 c4
Renewable primary energy as energy carrier MJ] 23.70 - = -
Renewable primary energy resources as material utilization mJ] 0.00 - - -
Total use of renewable primary energy resources M) 23.70 0.35 0.02 0.18
M g o | rejskr@/\ Non-renewable primary energy as energy carrer MJ] 23000 : : :
Non-renewable primary energy as material utiization [MJ] 16.20 - - -
Total use of non-renewable primary energy resources MJ] 246.00 8.87 0.53 2.14
Use of secondary material [ka] 9.83 - - -
Use of renewable secondary fuels M) 0.00 0.00 0.00 0.00
Use of non-renewable secondary fuels My 0.00 0.00 0.00 0.00
R 0 A -0 © D OR
U4 =10 O
Parameter Unit A1-A3 A c2 c4
Hazardous waste disposed [ka] 1.20E-2 2.02E-5 1.20E-6 9.61E-5
. . Non-hazardous waste disposed [kal 4.74E-1 1.12E3 6.64E-5 1.15E+1
Radioactive waste di 245E-2 1.16E-5 6.92E-7 3.74E-5
Proizvodnja otpada ————— oo s dgesed bl ; : .
Materials for recycling [ka] - 5 -
Materials for energy recovery [kal - - P
Exported electrical energy MJ] - - - 0.00
Exporedihemalocor L) = = = Lot




Potencijal globalnog zatopljenja
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Parameter Unit A1-A3 c3 D
Global warming potential [kg CO-Eq] 8.42E+2 1.84E+) -9.78E+1
Depletion potential of the stratospheric ozone layer [kg CFC11-Eq.] 24069 ©.85E-12 2.80E-8
Acidification potential of land and water [kg SO-Eq.] 1.98E+0 5.84E-3 -2.28E-1
Eutrophication potential [kg (POsy*-Eq] 1.88E-1 6.69E4 -2.15E-2
Fomation potential of tropospheric ozone photochemical oxidants | [kg ethene-Eq.] 241E-1 401E4 -2.89E-2
Abiotic depletion potential for non-fossil resources [kg Sb-Eq.] 1.78E4 8.92E-7 -345E-5
Abiotic depletion potential for fossil resources [MJ] 8.21E+3 2.04E+1 -9.54E+2
Parameter Unit A1-A3 Cc3 D
Renewable primary energy as energy carrier [MJ] 145E+3 1.09E+1 -1.56E+2
Renewable primary energy resources as material utilization [MJ] 0.00E+0 0.00E+) 0.00E+0
Total use of renewable primary energy resources [MJ] 145E+3 1.09E+1 -1.56E+2
Non-renewable primary energy as energy carrier [MJ] 1.03E+4 3.22E+1 -1.18E+3
Non-renewable primary energy as material utilization [MJ] 0.00E+0 0.00E+D 0.00E+0
Total use of non-renewable primary energy resources [MJ] 1.03E+4 3.22E+1 -1.18E+3
Use of secondary material [kal 9.85E+2 0.00EHD 0.00E+0
Use of renewable secondary fuels [MJ] 0.00E+0 0.00E+0 0.00E+0
Use of non-renewable secondary fuels [MJ] 0.00E+0 0.00E+0 0.00E+0
Use of net fresh water [m 446E+0 1.49E-2 -4.84E-1
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