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AWL, kontorshus på Chalmers
Uppdrag av Ahus miljösamordnare
utfört klimatberäkningar för byggskedet, sökt pengar från wrl för att se hur Whites modell funkar.
Försökt välja mtrl med låg klimatpåverkan vid upphandling samt att få in underlag i form av EPD:er
Beräkning för grund, källare, stomme och klimatskal – material, transporter och byggarbetsplats
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Samverkansentreprenor: ByggDialog
Bruttoarea: 12 400 kvm

Ort: Goteborg

Campusomrade: Campus Johanneberg



Presentatör
Presentationsanteckningar
Stomme av bjälklag i KL-trä på bärande balkar av stål och pelare av limträ
11170 m2
Solceller effektiv yta ca 1000m2


AWL- WOOD/STEEL HYBRIDE STRUCTURE
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PILOT VERSION OF NOLLCO2

Towards climate neutral buildings. Assessment
of an office building in Gothenburg

How does the building perform in relation to the
pilot version of NolICO2?

The goal of the project was to minimize CO2
emissions during the buildings lifecycle. The
assessment was performed at a later stage in the
building process.
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Klimatpåverkan vid tillverkning av produkter 
< 240 kgCO2e/m² Atemp
I detta ingår inte grund, garage, källare eller platta mot mark.
Klimatpåverkan från installationssystem kan sättas till 
40 kgCO2e/m² Atemp

Klimatpåverkan vid byggproduktion < 60 kgCO2e/m² Atemp
transporter, avfallshantering, drivmedel, energianvändning



PILOT VERSION OF NOLLCO2

Demands

The buildings should be certified with other top standard certification system

(energieffektiv byggnad)
”Green” tenant contracts (grona hyresavtal)

Energy and climate declaration

Indicators
1. Total CO,-e balance

2. CO,-e emissions from building components < 240 kg CO,-e/m2 (Atemp)

3. CO,-e from the building site < 60 kg CO,-e/m2 Atemp
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INITIAL- AND YEARLY CLIMATE DEBT

Uppstroms Nedstréms

Bygeprocessen (byggandet)

A1l-3 A4-5
Produktskede Byggskede

B6 - Energianvandning

Al- Ramaterial

A2 -Transport

A3 -Tillverkning

Ad -Transport

A5- Byggproduktion

Initial climate debt — CO2 emissions from building components and building
site
Yearly climate debt — building- and user energy demand
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Beräkningen omfattar grunden, stomme och klimatskal. Epder har i möjligaste mån använts för klimatdata
Energi i byggskedet är uppmätt från december 2018. energiberäkning från januari till august 2019 har antagits. Klimatpåverkan från avfallshantering ingår inte


SIMPLIFICATIONS OF PILOT VERSION OF NOLLCO2

The same energy factor have been used for the hours of a day
instead of hourly based energy demand and hourly based
emission factors for energy production.

Future scenario emission factors have not been used

CO2 emission reduction for renewable energy accounted for
100% instead of 80%

Embodied CO2 emissions from external renewable energy
production has not been accounted for

Emission factor for nordic electricity mix have been set to 125 g
COz'e/kWh



SIMPLIFICATIONS OF PILOT VERSION OF NOLLCO2

Certification system
Miljobyggnad 2.2 (demand is MB3.0 Gold)

Green tenant contracts

Not included in the existing contracts

Energy- and climate declaration

System interaction with local energy distribution network
not calculated



INDICATOR 1 TOTAL CO2 BALANCE

Klimatpaverkan Kompensation Extern kompensation
solceller i projektet (26 ars drift)
(26 ars drift)

Material- 222 kgCO.-e/m? Aemp 27 kaCO.-e/m2 A
.............................................................................................................................................................................. glU2-8/M~ Atemp

281 kgCO,-e/m? Aremp 45 kgCO,-e/m? Awemp 235 kgCO,-e/m? Atemp
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CO2e i rubrik, hu?


INDICATOR 1 TOTAL CO2 BALANCE

[kgCO2-e/m2 Atemp]
Material
L 235
Byggproduktion
Energianyindning N 1
Klimatpaverkan Kompensation solceller Kompensation off-site

*Energianvandning och
produktion under 26 ar



INDICATOR 2

CO2 emissions from building components

Maximum CO2 emissions: 240 kg CO,-e/m? A
Project CO2 emissions: 205 kg CO,-e/m? A

temp

temp



INDICATOR 2 BUILDING COMPONENTS

Emissions from building components:

205 kg CO,-e/m? A

28

temp

121

44

12
Ej beraknat

1. Grundfoérstarkning

2.
Grundkonstruktion

3. Klimatskal och
stomme

4. Kallare

5. Invanding 6. El- och telesystem 9. Externa atgard
stomkomplettering (inkl PV), 7. VVS, 8.
Transportsystem
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2. Grundkonstruktion ser konstigt ut


LOW CLIMATE IMPACT STEEL

45 97

Lev. 1 Lev. 2

Comparison between the two producers
of reinforcement steel with the highest
and lowest climate impact found in the
project in tonnes COZ2e.



LOW CLIMATE IMPACT CONCRETE

Klimat Standard
297 ton COy-e 384 ton CO5-e

{215 kgCOy-efm’) {346 kg COy-eim?)

CO2 savings with optimized concrete
utilized in AWL, compared to industry
standard.



CROSS LAMINATED TIMBER

187
60

— I L

Svensk leverantor Osterrikisk leverantor

mUTSLAPP

LAGRING 718

-789

CO2 emissions from CLT. The Austrian
producer was chosen because of
capacity challenges of local producers.



OPTIMIZATION POTENTIAL - STRUCTURAL SYSTEM

1225

999 913

A_ =

Trabjalklag Betongbijalklag Triibjilklag med stalpelare Trabjilklag med limtripelare
-164
- =327
mUTSLAPP
LAGRING
m UTSLAPP
LAGRING
787
Comparison between CLT decks Comparison of climate impact between
and concrete slabs, tonnes CO2e. hybrid CLT decks and steel pillars and

all CLT wood structure, tonnes COZ2e.



OPTIMIZATION POTENTIAL - STRUCTURAL SYSTEM

1225
999

Trabjilklag Betongbjalklag

mUTSLAPP
LAGRING

787

Comparison between CLT decks
and concrete slabs, tonnes CO2e.

All wood structure
approximately 30 %
less emissions

913

Triibjilklag med stalpelare Trabjilklag med limtrépelare
) 184 327
mUTSLAPP
LAGRING

Comparison of climate impact between
hybrid CLT decks and steel pillars and
all CLT wood structure, tonnes COZ2e.
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INDICATOR 3 BUILDING SITE

Demand 60 kg CO,-e/m? A,
Project emissions 31 kg CO,-e/m? A

temp

Indicator fulfilled



INDICATOR 3 BUILDING SITE

Building site: 41 kg CO,-e/m? A

temp
25,7
13,1
1,2 0,5 0
Transport, fabrik- Spill, emballage och  Byggarbetsplatsens Tillfalliga bodar, Ovriga energiravaror
arbetsplats avfallshantering fordon, maskiner och  kontor, forrad och

apparater andra byggnader



INDICATOR 1 YEARLY CLIMATE DEBT

Energy consumption

Energibehov GWP Utslapp Kalla
[KWh/m? Atemp, ar]  [kgCO2-e/kWh]  [kg CO2.-e/m? Atemp ar]
Varmebehov 25 0,015 0,365 Akademiska Hus
Kylbehov _____________________________________________________________________________ o R T R si0r Mendericion e
T S R T 0235 Enllgtmallfran ______________________

Peter Karlsson
(Akademiska Hus)



INDICATOR 1 REPAYMENT WITH LOCAL RENEWABLE ENERGY PRODUCTION

On site PV production

Energiproduktion GWP Kompenserat utslapp Kalla
[kWhIm2 Atemp, ar] (nordisk el ITIiX) [kg CO2-e/m? Atemp ar]
[kg CO2-e/kWh]
Solceller 14 0,125 1,75 Naturvardsverket
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INDICATOR 1 YEARLY EMISSIONS

CO2 emissions from energy consumption and
renewable energy production

Utslapp Kompenserat utslapp
energianvandning energiproduktion solceller
[kgCO,-e/m? A, ar] [kgCO,-e/m? A, ar]

1,75
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Inte räknat med minskning av CO2e


INDICATOR 1 EXTERNAL COMPENSATION

Emissions to balance

235 kgCO,-e/m2 A, = 100970 kgCO,-e/ar (26
ar)

Approximation of equivalent electricity
production 807,8 MWh/ar



INDICATOR 1 EXTERNAL COMPENSATION

Energy demand of 180 kWh/m? is

approximately equates to a PV
area of about 4500 m2.

External PV production about 4,5
x the PV area installed on AWL ®°&

With linearly diminishing emission factors for
Nordic electricty-mix the area equates to about

9000 m2.



BIOGENIC CARBON

Repayment of initial climate debt with biogenic carbon?

A WORKING LAB- TRABJALKLAG

Ton CO,-e

1080
840

Biogen CO,

BJALKLAG:

-1615

. 230 korslimmat tra
| 200 betonghaldck

(Biogen CO,= kollagring i trd)
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Repayment with biogenic carbon stored in the structural system 



CONCLUSION

CLT decks give a reduction of climate impact of the
structure of about 20% compared to concrete slabs

Steel beams in the structure increased the climate impact
of about 40% compared to CLT wood beams, but allowed
for an additional floor

Low impact climate concrete in the basement decreased
climate impact by about 35% compared to standard
construction concrete

Reinforcement steel with least climate impact gave a
reduction of about 50% compared to the product with the
greatest climate impact on the market
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