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Program

14.00: Velkomst v. Freja Nygaard Rasmussen, BUILD AAU

14.10: Det cirkulaere traahus — koncept for enfamiliehus v Lars Hgjmann Kristensen,
Saga Wood

14.30: Livscyklusvurdering af det cirkulaere traehus v. Freja Nygaard Rasmussen
15.00: Trae og LCA i byggeriet — Hvor er vi henne? v. Harpa Birgisdéttir, BUILD AAU
15.25: Afrunding v Freja Nygaard Rasmussen
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Om projektet

InnoBYG spireprojekt — samarbejde mellem virksomheder og vidensinstitution
Projektleder Tine Steen Larsen, BUILD AAU

Dobbelt fokus

1. Indeklima: Ventilationsvinduet — modellering af indeklima under forskellige forhold.
Preaesenteret pa webinar den 15/9

2. Materialer: Det cirkuleere treehus — LCA af et modulaert enfamiliebyggeri med hg;j
andel af treebaserede materialer
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LIVSCYKLUSVURDERING AF DET CIRKULZARE
TRAHUS

FREJA NYGAARD RASMUSSEN, BUILD AAU




Emner vi kommer forbi

« LCA pa byggeri
e Det cirkuleere treehus — resultater fra en LCA
« Cirkuleert byggeri — hvad er det?
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Standardisering pa forskellige niveauer — fra generel LCA il
byggevarer
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Treehuset - Sydfacade og stueplan
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Materialeliste for treehuset

CLT 2x40mm
YderV%g 95 m2 Treefiberisolering 250mm
Traebeklaedning 20mm
i Udvendigt puds 20mm
Keeldervaeg over jord 91 m2 Tomo o oo™
Isoleringspuds 10mm
i Dreaenplade (EPS) 200mm
Kaeldervaeg mod jord 94 m2 e 00mm
Isoleringspuds 10mm
Tagpapx2
Tag 143 m2 CLT 2x40mm
Treefiberisolering 250mm
Loftsbeklaedning (trae) 20mm
Terreendaek, stue 75 m2 Gulvbelzegning (tree)
’ Armeret beton m gulvvarme 100mm
EPS 400mm
Terreendaek, kaelder 70 m2 Gulvbelsegning (tree)
Armeret beton m gulvvarme 100mm
EPS 400mm
Etageadskillelese mod opvarmet keelder 38 m2 Gulvbelaegning (tree)
Bjeelkelag af I-bjeelker
Installationsloft
Loftbeklaedning (tree) 20mm
i CLT 2x40mm
Sklllevagge 66 m2 Treefiberisolering 50mm
Vinduer 39 m2 3lagsrude
Tree/alu ramme og karm
Terrasse 14 m2 Treebeklaedning 30mm




Detaljer angaende beregningen af pavirkninger

Betragtningsperiode 50 ar
Veerktgj LCAbyg 3.2
Database Okobau 2016 (enkelte EPD’er)

Samlinger er ikke medtaget
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Traehusets resultater pr m2/ar ligger 5%-60% under
referencehusets (bortset fra ODP hvor den ligger 300% over...)

—Traehus Reference-hus

Global opvarmning,
GWP
100%
90%

Primaerenergiforbrug Smogdannelse,
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Traehuset — hvor ligger klimabelastningen?
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kg CO2/m2

Klimapavirkning over 50 ars betragtningsperiode
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Vigtigt ved lagret CO2

« Genplantning en forudsaetning

« ‘Native forests’ ma ikke inddrages,
dvs kun skovbrugsomrader

«
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https://unsplash.com/@justusmenke?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/deforestation?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Biogent CO2 i biobaserede materialer

« -1/+1-reglen, 0/0 reglen, dynamisk modellering af optag
« Veerdien af lagret carbon?

Forest system Building system Potential subsequent

product system
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Hoxha et al. 2020 in Buildings and Cities, doi: 10.5334/bc.46



CO2 er ikke bare CO2....

Produkt-standarden EN15804:A2019

The effect of temporary carbon storage and delayed emissions, i.e. the discounting of emissions and
removals, shall not be included in the calculation of the GWP. The effect of permanent biogenic carbon
storage shall also not be included in the calculation of the GWP.

Table C.1 — Core environmental indicators, units and models
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mulated Exceedance (AP)

2006, Posch et al., 2008

Impact Category Indicator Unit Model

Climate change - total 2 | Global Warming Potential kg CO; eq. |Baseline model of 100 years of the IPCC

total (GWP-total) based on IPCC 2013 3
Climate change - fossil |Global Warming Potential kg COz eq. |Baseline model of 100 years of the IPCC @

fossil fuels (GWP-fossil) based on IPCC 2013 ed
Climate change - bio- |Global Warming Potential kg CO; eq. |Baseline model of 100 years of the IPCC . g(o S
genic biogenic (GWP-biogenic) based on IPCC 2013 e(\0 (\((\
Climate change - land |Global Warming Potential kg COz eq. |Baseline model of 100 years of the IPCC \6 ‘\(0

) \

use and land use land use and land use change based on IPCC 2013 (((\ 6(\ 6\
changeb (GWP-luluc) \)\3 R\ _’;\- \?
Ozone Depletion Depletion potential of the kg CFC 11 |Steady-state ODPs, WMO 2014 ¥ (OUV (\(\\'

stratospheric ozone layer eq. ? O\j?

(ODP) QO
Acidification Acidification potential, Accu- |{mol H* eq. JAccumulated Exceedance, Seppild et al. 16
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Cirkuleer @dkonomi — Sommerfugle-modellen
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| fokus!

Building a
Circular Future

Strategi for
c1r1\ulaer gkonomi

Mere v=rdi og bedre miljo gennem "~
design, forbrugog genanvendelse - — =7

Circular Economy |
Action Plan

For a cleaner and _
more competitive
Europe

POTENTIAL FOR DENMARK AS A CIRCULAR ECONOMY
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Byggeprocesfasen
# Transport
¢ [nstallation

1 Produktfasen

Bygningens Iivscyklus ¢ Udvindingafrastoffer

# Transport
® Materialeproduktion H

h o N 2

3 Brugsfasen
# Potentiale for genvinding, . Ihrugtagning
genanvendelse og genbrug # Vedligehold
¢ Eeparation
= - + e

I ¢ Eenovering
¢ Energiforbrug

¢ Vandforbrug

q Endt levetid
¢ Nedrivning e Affaldsbehandling
& Transport & Deponering

«

BUILD Introduktion til LCA pa bygninger, TBST 2016

AALBORG UNIVERSITET



Upcycling vs Design for Disassembly

Upcycle House
(genbrug)
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Nuvarende reduktioner vs. potentielle fremtidige reduktioner
Klimapavirkning i kg CO,-eq/m?/year

Upcycle bygning 3.6
DfD bygning 6.7 (-2.4)
400
A1-A3
Produgtion
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DfD building | C3-C4
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Rasmussen et al. 2019, doi:10.1088/1755-1315/225/1/012040  Y€ars after construction



https://iopscience.iop.org/article/10.1088/1755-1315/225/1/012040/pdf

Principperne bag Cd

Materialeflows skal
* Lukkes
 Forleenges
 Begrenses
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Bocken et al. 2016, DOI: 10.1080/21681015.2016.1172124
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Opsummering

Det cirkulaere traehus

« Fokus pa biologisk kredslgb ved gget brug af tree

« Performer 5%-60% bedre end referencehus pa en raekke miljgmaessige indikatorer
« Lagring af carbon er et metodisk hotspot ift tree og drivhuseffekt

Cirkulzer skonomi i byggeriet generelt

« Stort fokus pa at lukke loops, via input og via output

« Standardiseret LCA er fordelagtig for strategier vedr genbrug som input
« Vi skal gge fokus pa at minimere og forlaenge loops/flows
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