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Research Centre on Zero Emission Buildings

The main objectiveis to developcompetitive products and solutionsfor existing
and new building vthat will lea netration of buildingswith zero
| and demolition.
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Useof Wood in ZEB Pilot Projects
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Background ZEB Office Study

A Goal to gain insight into the current challenges and status f
achieving a Zero Emission Office Building in Norway

A Use of a virtual model to test out different approaches and
methods

ReferenceDokka T. H., Kristjansdottir, Mellegard S., et al. (2013bA zero emissiorconcept
analysisof an office buildingThe Research Centre on ZdfmissionBuildings (ZEBEd.)
Retrieved fromhttp://www.sintefbok.no/
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Main characteristicof the ZEB Officenodel

Number of floors [-] 4
Heated floor area [m?] 1980
Window area [m?] 456
Number of workspaces 113
Annual energy demand
[kWh/m?.year]

Heating 22.6
Cooling 6.4
Electric 27.7
COsz¢q emissions
[kgCOseq/m? year]*

Total electricity use 4.4
Embodied emissions 8.3
PV production 6.9 -

*Computed according to the baseline scenario
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Embodied Emissiorgstotal and distribution
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Results combined from first phase
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Resultsand Questions

A Material emissions (67%) are higher then operational emissions (33%)
over the estimated service lifetime of 60 years.

A Renewable energy offsetsound 50 % of the totamissions

A ZEBRambition level ZEB is achieved but ZEBM is not achieved with the

current approach '

A Which are the key materials driving high emissions?
A What are the alternatives?

A How do we reduce the quantities (thus emissions) of these materials?

L. " x I manBrs o
| 16 0eS5CarCr Lenue oOn
“ Zero Emission Buildings




Structural Changes

4 Floor
; =
-
==
N = =
1-3 Floors
_ - e '!' - |
||||\||I|IIIIIl|||I|l|l|||||-|||||||-|-|-|l|l|l| i i
||||\||I|IIIIII|||I|-|I|||I|I|l|||||l|||||||.|||||||.|l| : i ; | : jr g
||||\I|I|IIIIII| i i
+ + + ol
| |
| L
1

m Timber

I Concrete

he Research Centre on
Z( ro Emission Buildings



Structural Changes

The new wood structure is lighter than the Steelwind brace

original concrete & steel thus reducing the

load on the foundations and basement,

resulting in: Hee-
sjakt

A 50% reduction in amount (m3) and
emissions (kgCO,,,) in concrete &

reinforcing steel being used Trappe
sjakt

Concretein basementvalls,
foundation & lift, stair shafts
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Structural Changes
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Objective

. Building and construction work assessment information
Extend life cycle boundary

Supplementary information

Building and construction work life cycle information Boyond 6 ife oycle
Gain understanding of end-
of-life treatment e -
alternatives stage

REASON: positive and Al A2 A3 C1 C2 C3 C4
negative wood emission
accounting balances out

considering the whole life

cycle OB - S~

Transport to factory
Manufacturing

Cradle to gate with end-of-
life option
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Generic Ecolnvent:
follows the recommended endf-life treatment for building materials

no energy recoverfrom waste materials treated with the process of
municipal incineration

Ecolnvent with Energy Recovery:
Consideration of energy recovery from municipal incineration

Emissions savings are factored in when recovered energy substitutes foss
fuel

Norwegian Recycling Contractor:

Processing data provided by Norwegian recycling contractor which were
modeled withSimaPran order to attain emission data

Emissions savingse factored in whemecovered energy substitutes fossil
fuel
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Cradle to Gate Including End of Life
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Resultswith energy recovery (only S ‘gffifeQ 0
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recycling contractor with emission
substitution

generic ecoinvent ecoinvent with emission substitution

-10000 -

Energy recovery from wood allows for significant emission savings due to fossil fuel substitution
If wood is incinerated, emissions for steel and concrete recycling are counterbalanced.

'he Research Centre on
“ Zero Emission Buildings




CO2 Emission [kgCO2eq]

Resultper material
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FurtherSteps

WNorwegianis€® the model and
assessmpacton emissions

A Replace generic data with
specific EPD data for those

materials produced in Norway

e.g. wood, concrete, steel and
insulationmaterials

A Extend system boundaries to
include emissions from the
transport of materials from
cradleto buildingsite.
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ZEB; How Is wood part of the solution?

A Endof-life emissions contribute to only 10% overall emissions

A Lighterwooden structure leads to:
I 30%reductionin materialguantitiesused

I 50%reductionin concreteandreinforcingsteelused andassociated
emissions

A During EndDf Life (EOL):

I Energy recovery from wood allows for significant emission
savings dud substituting fossifuel

I Woodcanbe treatedin two ways

1) Incineratedto generateheat in adistrict heatingplant
2) Reusedrecycled
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Zero Emissions Buildings: Iswood part of the solution?
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