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Hringrasarhagkerfio i
byggingarionadi

Askoranir og méguleikar
fyrir sjalfbeerri framtio
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Skilgreiningar — hugtok almennt — fraedin

Bakgrunnur og stadan

. Hringrasarhugsun i byggingaridnadi

. Daemi og reynslan vardandi hringrasaradgerdir i byggingarionadi
. Nidurstodur
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Markmid ad nemandi fai — innsyn inn i hugtok hringrasarhagkertisins og hvada

taekifeeri og askoranir eru fyrir byggingarionadinn




Hagkerfi

Skilgreining samkvaemt Merriam Webster:

.. Ferli eda kerfi par sem vorur og pjonusta eru framleidd, seld og
keypt i akvednu landi eda innan afmarkads svaedis”




«Hringrasar» Hagkerfid

“...reuse what you can,
recycle what cannot be
reused, repair what is
broken, remanufacture
what cannot be repaired. “

Walter R. Stahel

“The circular economy is
system that is restorative
and regenerative by
design”...

Ellen MacArthur
Foundation Mynd: Valerie Martin, TERC
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BUILDINGS indicators for possible inclusion in BREEAM (2018)
Ben Kubbinga, Max Bamberger OG FL. NOTKUN VIDHALDID




Skilgreiningar
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Draga ur — minnka neyslu
Endurnota

Gera vio

Gera upp

Finna nyja notkunarmoguleika
Endurhugsa

Endurvinna

urframleida
urhanna

urheimta

“Conceptualizing the circular economy: An analysis of 114

definitions”

Julian Kirchherr et. al (2017)




Hringrasarhagkerfio @ Audlindir
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\Endurvinna
Halda vorum og efni i
Framleidsla Endurframleida
notkun \@

Endurnota
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Sala & dreifing

Hanna kerfi sem Gtrymir
urgangi og mengun

Endurnyja natturuleg kerfi
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Lokud kedja eda opin kedja i endurvinns|u

* Opin kedja (open
loop)
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e Endalaus endurvinnsla — production and landfilling of material.
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Penn State: College of Earth and Mineral Sciences,
Geyer, R. et al (2015) Common misconception about recycling (Journal of Industrial Ecology)




Bakgrunnur

Jordin er ,,endanlegt kerfi“

Lifsferilshugsun

Honnun fra voggu til voggu Fra Voggu til Voggu

Skortur & audlindum

Kenneth E. Boulding, 1966: The Economics of the Coming Spaceship Earth

William McDonough and Michael Braungart (2002) Cradle to Cradle: Remaking the Way We Make
Things




Stadan: Umhverfisahrif byggingarionadrins i Evropu

Um 36% af heildarlosun CO, losun
Um 30-50% af efnisnotkun

Um 35 -40% af urgangi

Um 40% af orkunotkun

40% ~Np

CONSUMPTION 0
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TOTAL CO2
EMISSIONS




Stadan: Byggingarurgangur

 Um 25000 tonn ario 2017 skv. UST
« 88% endurnytt sem fyllingarefni, skv. UST 'é?é{;%ﬁgk'.'{f',ﬁmms
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Hringrasarhugsun i byggingarionadi

* Draga ur porf tyrir nybyggingar
* Vidhalda byggingum vel
« Samnyta byggingar
* Endurhugsa Nidurrif

* Endurnyta og endurvinna efni
* Hringrasarhonnun
 Kortleggja efni i byggingum

* Nota endurnyjanleg efni

* Selja pjonustu

* Nota endurnyjanlega orku
 Viohalda og stydja vio vistkerfi
* Sjalfbeer nyting vatns

* Sjalfbeer fraveita




Draga ur porf: Viohalda byggingum vel

Allmorg daemi um o6fullnaegjandi vidhald

09.09.2019 - 14:05 Innlent - Grunnskdlar - H6fudborgarsvaesdid - reykjavikurborg - Menntamal

Askorun: Fjarmagn i vidhald
— er oft 6synilegt

Synilegra ad byggja
eitthvad nytt

Teekifeeri:

Gott vidhald eykur og
vioheldur verdmaetum
eignarinnar

Halda vel utan um
viohaldsadgerdir bygginga




Draga ur porf: Tekifaeri

Nyskopun —Hugvit - Honnun- Tengingar — Taekni

Photos: IKEA, w.VisitOslo.no

Deililausnir

Samnyting

Sveigjanleg nyting
Vidogerdarlausnir

Nystarleg endurhonnun
Nytni i allri audlindanotkun




Draga ur porf: Samnyting bygginga
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STADSETNING
Beettu vid borg, kennileiti eda heimilisfangi Tilgreindu dagsetningar Baettu gesty

bott vid séum ekki saman,

komumst vid i gegnum petta
- saman.

Salir Haskdlabios
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Samnyting — almennt

Leigja verkfaeri og Tool Library Reykjavik

TEKI 0G TOL
SEM pU GETUR
TREYST




Draga ur porf: askoranir

e Hefur ahrif a
markadinn

* Menning
Breyttar parfir

Ekki hannadar med
sveigjanleika i huga

* Dyrt og oft illa
viohaldid

Photo: Sivert Mathisen Storhaug




Endurvinnsla/endurnotkun: Teekifaeri

Timbur
M3

Hellur - steinar

mar

Details of the Spiro Facade system prototype,
Left: sourced ventilation ducts,

- Figure 39-41/

Gluggar/Gler

Hurdir
Husgogn
Loftraestiror

- Figure 42/ Prototype of Spiro Facade

Photos: Powerhouse Kjgrbo, Multik
Cicero, Oddekalv (Bergens Tidene)




Endurvinnsla/endurnotkun: Taekifeeri

Final Report
Nordic Built Component
Reuse (2016)

Gjenbyg As
AsplanViak
Hjelnes Consult
Malmg T.H




Endurnyting efna — reynslan

Setja silkihanskana 4

Fjarsjoosleit

Heerri kostnadur

e Leegri kostnadur

« Sameiginlegt eignarhald yfir
markmidum og honnun

 Porf fyrir ad adlaga honnun
a0 peim efnum sem “finnast

11

Kristian Augusts gate 13

Frumkvodlastarf

Heimild: Trond
Simonsen, Entra ASA,




Framleidendur — taki virkann patt

* Heegt ad taka i sundur einingar audveldalega
* Vita hvernig & ad viohalda - gera vio

* Audvelt ad & aukahluti

* Upplysingar um endurnotkun

* Upplysingar um endurvinnslu moguleika

« Geri Umhverfisyfirlysingarvoru (Envirinmental Product
Declaration fyrir synar vorur)




Umbhverfisyfirlysingvoru

@»:epd-norge .no
.:‘Tha Norwegian EPD Foundation

ENVIRONMENTAL PRODUCT DECLARATION GREINING BYGGINGAR

in with ISO 14025, ISO 21930 and EN 15804
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Bé Orkunotkun i rekstri

B7 Vatnsnotkun i rekstri

Flokkun & nidurstodum vistferilsgreininga eftir fasa
[ vistferli, sbr. EN 15978

Vistferilsgreiningabaeklingur: EFLA og Graenni byggd



Hringrasarhdnnun — nybygging

Arup engineers, Circular House London
Photo: Ben Blossom,
Circl, Circular Pavillion in Amsterdam




Hugsadu pig tvisvar um adur enn pu rifur byggingu

Because... we will

i ' Al neither close the

- L 2ne loop on buildings,
= nor reach our

| climate targets by
. demolishing
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Photo: Undervisningsbygg/Finn Stale Feldberg

Graenni byggd i Noregi — med
leidarvisi um hvernig a ad huga ad
bvi ad nyta nuverandi byggingar inn i
"nyjar” byggingar




Viomid fyrir hringrasarbyggingu - efni

* a.m.k 50% endurnytt etni — [6kal

* Endurgerd - bygginga FU TU RB

* 10% - adflutt B
* 10% endurnyjanleg efni U |

* Ny bygging LT
* a.m.k 20% endurnytt efni

* a.m.k 20% endurnytanleg efni
» Umhvertfislega rokstudd akvardanataka




Endurnotkun efna — Endurvinnsla: Askoranir

* Hvada efni eru adgenileg?

* Hvar eru pessi efni?

« A hvada tima eru pau adgengileg?

« Uppfylla pau taeknilegar krofur?

 Ertil négu mikid magn til?

 Hver er aukakostnadurinn?

* Ny efni oft odyr

* Reglugerdir

 Spilliefni?

* Endurvinnanlegt efni? Endurnotanlegt?

e Oafturkreef ferli?
e Oflug — sterk mannvirki




Endurvinnsla —endurnyting: Askorun og moguleikar

Steypa:
« 89% Natturulegt efni

* 11% Sement eda

« Onnur vidbétar bindiefni
(Supplementary cementitious material)

Sta
* Endurnytt aftur og aftur

e Ga2din halda sér vel

Haupt, M (2017) Influence of Input-Scrap Quality on the Environmental Impact of Secondary Steel
Production. Canada Concrete industry, www. rediscoverconcrete.co




Endurnotkunar/vinnslu: Teekifaeri

Veromeet efni

Internetio -

Vidskipteekifeeri

,Okeypis efni”

Nyskopun

Efnispassar

Byggingar sem efnisbankar
Umhverfisyfirlysing voru

BUILDIGS AS MATERIAL EANHS

www.BAMB2020.eu

Materials Passport Platform Prototype

Products
Name }} Brand Name Manufacturer
Accoya® Wood Accsys Accsys Technologies
Technologi

Acrovyn® 4000 Acrovyn® 4000 Construction
Specialties Inc.

Ahrend Balance Desk Ahrend Ahrend

AirMaster® Desso Tarkett

Aluminium Door Furniture AMI BV AMI by

Armstrong Ultima+ Armstrong Armstrong World

Industries Limited

Axia 2.0 Office Chair BMA Ergonomics Flokk

GTIN/EAN

Unknown

Unknown

Unknown
Unknown
Unknown

0888264102735




J+Hringrasarhénnun- taekifaeri og askoranir

« Adlogunarheefni

e HOnnun med nidurrif 1

huga
* Sveigjanleiki

Efnividur framtidarinnar. © T.ark Arkitektar.

Burdarvirki ur timbri. © T.ark Arkitektar.

Teekifeeri
 Voruproéun - efnisnytni

 Hreyfanleiki

Askoranir
 Langur liftimi

* Margir hagsmunaadilar




Hringrasarefni — endurnyjanleg efni

Woodhead Publishing Series in Civil
and Structural Engineering

Performance of Bio-based
Building Materials

Hunton, Treteknisk, Baendabladid



Pjonusta — ekki vorur?

* Selja lyst rymi?

* Framleidandinn fjarhaglegan avinning af
endingargddri voru - ekki 6fugt

bout/news/archive/standard/news,/press/2015/20150416-Philips-provides-Light-as-a-Service-to-Schiphol-Airport E1 ¢ Q sh

Home All news Press Blogs Events Investor relations About Phil

PHILIPS

e

Philips provides Light as a Service to
Schiphol Airport w] £lin

Philips introduces light as a service at Schiphol supporting the
transition to a dircular economy

April 16, 2015




Hringrasarkerfido — adgerdarazetlun Evropusambandsins

Breytingar a reglugerdoum

Lengja liftima og sveigjanleika
nuverandi bygginga : ‘
Nyta Stig (Level(S)) —til pess ad CerUlar Economy

tengja vio vistferilsgreiningar og Action Plan

greenar fjarfestingar
The European

Green Deal

Yfirfara markmio um
endurvinnslu/endurnytingu efna

Islenskar reglugerdin:

Gera aeetlun um byggingaridrgang
— krofur um flokkun a
byggingarstad



Endurnotkun — Endurvinnsla: Askorun — efnid er dreift!




Nidurstada

* Hringrasarhagkertio er i gangi — en part ad efla
« Mikilveeg teekifeeri og verkfaeri fyrir byggingarionadinn

 Préa afram viomid fyrir islenskan byggingaridnad




Mikid efni til

e A heimasidu Graenni byggdar

www.graennibyggd.is

Kortlagning byggingaridrgangs
Leidbeiningar um byggingarirgang
Spilliefni —nidurrif

Hringrasarhagkertio i byggingarionadi
Tenglar i ymsar skyrslur

Hringrasarhagkerfio

og byggingarionadurinn

GRANNI
BYGGD

I ‘ I Mannvirkja GREENBUILDING
stofnun COUNCILICELAND



http://www.graennibyggd.is/

