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Presenter
Presentation Notes
For those of you, who might not know of us,- C.F. Møller Architecs is a larger scandinavian company, founded in Denmark, and is today working from 8 offices in 5 countries, who are exchanging knowhow across into a common identity, that we call One CFMI work from the Copenhagen office.



”Improve life for people and planet”

Presenter
Presentation Notes
We have a motto, which is linked to our set of values.The idea of integrated design is based on the clear experience, that architecture works best, when all design parameters are well integrated, so that spirit of place, climate, technologies, materiality and people all are simultaneously informing the design.Is this taken into account, and combined with some artistic nerve, we strive to create added value for people and planet. Common features the 3 cases:Alle 3 cases are in their late main project stages in the office, or recently started on site, and all of them will be finished by 2024 (approximately), so they represent a similar use of tools, technologies and knowhow from about 2 years ago, in terms of  client demands for sustainability,  regulations and documentation.Architecture:All 3 facades has strong ”spatial”- aesthetics, based on shadows and light, a light repetitive, but differentiated, and transparent expressionParametrics:All 3 projects are using 3-Dimensional Constructive solar shading , based on solar orientation and heat gain of building according to urban setting and orientation. (Nicolaj´s soldiagram/scripting etc, som eksempel på dette). Microclimatic and volumetric analysis (and more recently also LCA modelling) tools are carried out to understand and direct the facade designRecycled:All 3 projects are using recycled materials for facades (no new mining of aluminium) Biobased facade elements, and or cradle to cradle certified window systems. Flexibility:All 3 projects are modular and highly flexible, ensuring longivity and resilience to interior lay-out changes over time



Foto: Boeri Studio 
”Bosco Verticale”, Milano, Stefano Boeri Architetti

Inspiral architects and design: Ulaman Eco Retreat, Bali

Bio-longing and Eco-idealism

Presenter
Presentation Notes
Nutidens arkitekturstrømning  kan vi kalde  for BIO-romantikkens tidDet teknisk, evidens- og parametrisk baserede formsprog føles INDIMELLEM ekstremt og  æstetisk forarmet,  men det samlever med en vild grøn (mode-) strømning, der TIL GENGÆLD udstråler en snært af Greenwashed overfladiskhed i sin meget direkte øko-idealistiske formgivning og arkitektur. Vi ser fx mange projekter med bygninger begravet i slyngplanter, der forudsætter ret stærke vandingssystemer, og en større stab af hjemmegartnere, for at kunne lykkes, men som ikke nødvendigvis er særligt bæredygtigeVi ved, at denne BIO-længsel handler om menneskets totale afkobling fra naturen, iblandet den smertefulde erkendelse af at vi befinder os i en global økologisk nedsmeltning.. Med tiden får vi  naturligvis brug for nye forfriskende udtryk, der kan tilfredsstille menneskets evige udforskning af den æstetiske dimension. OG Det bliver interessant at følge med i, hvilke æstetiske virkemidler, man vil demonstrere sin bæredygtighed med i fremtiden.
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A LOOK BACK…

2000’s 
energy frame

1970’s 
heat savings

Production of building 
materials

For new buildings, 
environmental 
impact from 
materials is larger 
than 100 years of 
heating
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MATERIALS ENVIRONMENTAL IMPACT

Production of 
building materials
LCA with DGNB-method
7,5 kg co2/m2 yr

Operational energy
BR18
2,5 kg co2/m2 yr

Operational energy
2020-Low-energy Class
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Production of 
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LCA with DGNB-method
4,0 kg co2/m2 yr

Typical 
Multistorey housing

Traditional
energy savings

New focus on LCA 
& timber buildings

50% 
reduction in materials’ 
environmental impact 
by changing the 
loadbearing 
construction to timber



TRANSFORMATION 
IN MATERIAL 

APPROACH

Embedded energy
Lifecycle approach

Out of the 100% of the worlds CO2-consumption, the production of cement takes 
up a staggering 7% !

Every time we can reduce the amount of cement/concrete used, 
- the climate wins

Wood in construction is a smart, cost-effective way to go forward in the 
conservation of CO2 

Hybrid is much better, than no wood at all



ENGINEERED WOOD – CLT/LVL

FIRE RESISTANT
RENEWABLE SOURCE
LOCALLY PRODUCED
CO2 NEUTRAL
HIGH-TECH INDUSTRIAL PROCESS
LOW WEIGHT
OPTIMIZED TRANSPORTATION
LESS FOUNDATION AND PILING
FEW PEOPLE, EFFECTIVE AND SILENT BUILDING SITE
POSITIVE INDOOR CLIMATE AND HEALTH

Presenter
Presentation Notes
MASSIV TRÄFörnybart materialLågt alt. positivt CO2 avtryckProducerat och certifierat lokaltPositiv arbetsmiljö i fabrik och på platsHög precision och industriell tillverkningLätt egenvikt, starkare än betong/kgFärre transporter och lyftMindre grundläggning och pålningTid- och resurseffektiv monteringBrandsäkertFördelaktigt och hälsosamt inneklimatSocialt, ekologiskt och ekonomiskt hållbart. Nya möjligheter!



WOOD IN THE 
FUTURE 
SUSTAINABLE CITY

Tall (up to -10 
storeys) wooden 
buildings in dense city 
environments is also a 
pragmatic choice :

Lightweight
Silent
Fast 
Practical (minor 
foundations into the 
underground of the 
modern city)



5 trends for good practice in the field of wooden constructions

1. Multifunctionality – flexibility in structures (for future change)
2. Saving time and cost – timber´s major benefits + local supply

chains
3. Investing in scalability – start small and scale up..building skills

and expertise
4. Pushing the boundaries – diversity in constructions, tall buildings
5. Circular Design – end of life concerns

* ”Wood in construction 25 cases of Nordic good practice”, 2019, Nordic council of ministres Report 



Environmental Impact of 
Construction Materials
• Environmental impact from 

materials larger than heating and 
ventilation 

• Focus on life cycle assessment

• Focus on multi-storey
timber buildings



Træbyggeriet – praktiske aspekter

WOOD PROJECTS 400.000 m2

Presenter
Presentation Notes
Et af fremtidens fortids-materialer bliver det fornybar og kulstofs-lagrende natur-materiale : TRÆMange aktører er bare det sidste år til halvandet, kommet godt i gang i Danmark med at bestille, planlægge, projektere og bygge med massivtræ som konstruktioner. Hos C.F. Møller er vi således også godt i gang.Med denne positive udvikling kan vi også se hvor de største udfordringer kommer – også i en æstetisk sammenhæng.Og vi har da også lært en hel del allerede:



EUROPEAN RESEARCH ON MODERN TIMBER DESIGN
A €10.1 million project funded by Horizon 2020

BUILD-IN-WOOD



SYSTEM THINKING



SYSTEM THINKING



CHELSEA TOWER APOGEE TOWERS HYBRID TOWER

RESEARCH PROJECTS MULTISTOREY BUILDINGS IN WOOD

TALL TIMBER

Presenter
Presentation Notes
HSB 202311 400 m2, 95 apartments1st prize competitionApogee Towers23 000 m2, mixed useProposalSjömärket15 700 m2, 115 apartments1st prize competition



MULTIDISCIPLINARY RESEARCH PROJECT – FORMAS

TALL TIMBER BUILDING

Presenter
Presentation Notes
“The aim of this research is to develop feasible concepts for planning and designing timber buildings higher than 20 storeys according to regulations and during the process identify issues that need more research. The development will be a co-operation between representatives from different parts of the business such as architects, designers, timber building systems developers, buildings owners/developers and researchers.” (Formas 2015)VINDINDUCERADE VIBRATIONERSTABILISERINGDEFORMATIONERAKUSTIKBRANDARKITEKTUR



CASE 
LERCHESGADE  ODENSE
Building type: Public administration – 1600 workspaces

Floor area: 36.500 m2 (31.000 timber above ground + parking)

Construction: Timber columns & CLT slabs

Status: Competition win 2021 
Construction start 07/2022
Completion 04/2024

Denmark’s 
largest timber 

building



Presenter
Presentation Notes
Projektet - Kontorknudepunkt i Odense-en konkurrence vi vandt tidligere i år.  Det bliver et af de første store, danske massivtræs-referencer for kontorbyggeri, og bliver et eksempel på nybyggeri, der benytter sig af de to nævnte regler om fleksibilitet, og biobaseret byggeri . Det udføres for BYGST og udvikles i samarbejde med NCC og MOE ingeniører-Projektet (der blev døbt WoodHub under konkurrencen)  har en design strategi baseret på et simpelt (fleksibelt) 80/20 princip,- forsøger at afbalancere den nye, uprøvede teknologi omkring stor- skala træbyggeri, samt den tilhørende mulige økonomi i byggeriet. 80/20 princippet refererer til, at de 80% er stilfærdige gentagne standarder,- mens de 20% af designet er innovation, ekstravagante rumligheder og særlige teknologier. Dette princip gælder i alle dimensioner af byggeriet - den økonomiske, den brugsmæssige og den æstetiske dimension.(80% ens – 20% forskelligt)



CONCEPT - CONTEXT

Presenter
Presentation Notes
Byggeriet består af en randbebyggelse med to åbne gårde i, der samtidigt befordrer et logisk og simpelt 8-tals flow inde i bygningen. Randbebyggelsen brydes ned i skala i flere mindre huse, der mimer de lokale Odense-størrelser,-gennem forskydning af bygningskroppene i plan og snit. Bygningens tagflader og gårdflader begrønnes for at opnå friarealer med god biodiversitet, og de gøres tilgængelige for husets brugere og offentlighed



Presenter
Presentation Notes
Projektet tilstræber et venligt og imødekommende varieret udtryk, i de arkitektoniske forskudte bygningsvoluminer, som gør det  muligt at justere, hvor bygningskroppenen tilpasser sig nabobebyggelserne, og åbner sig fx ved indgange..



Presenter
Presentation Notes
In terms of architectural inspiration, the facade compositions were inspired by the scale and colours from the nieigborhood.



N

Presenter
Presentation Notes
Situationsplanen viser hvordan bygningen åbner gaderummene ned imod havnen (mod Nord). Bygningen er organiseret omkring et Nord-Syd gående mødecenter i midten af bygningen hvori alle større mødelokaler er samlede over 6 etager. Hér er bygningen højest, og hér skifter facaden farvekarakter, for at understrege den centrale og sammenbindende akse i bygningen, som udgøres af mødecenteret.





Lerchesgade – From volume study to daylit workareas

DAYLIGHT AUTONOMY
[% of daylight hours above 300 lux]

0 10 20 30 40 50 60 70 80 90 100

GLAZING AREA
[%]

20 30 40 50 60 70 80 90 100

Presenter
Presentation Notes
When designing the building – active use of simulation tools were taken into account, to ensure a configuration of volumes were reached that lived up to the daylight demands for all office spaces.



SOLAR AND DAYLIGHT DESIGN DRIVEN

Presenter
Presentation Notes
Solar gains have informed the design of the openings of the facades.





COMPONENTS

Presenter
Presentation Notes
The facades are differentiated, to ensure the optimal variety between daylight and view-demands and solar gain of building, as well as composing the architectural proportions of the facades.But the ground components and elements of the facade are relatively few, and possible to combine in many architectural variations.Facadedepths of lamellas ensure, that the least amount of windows as posssible will have sensordriven integrated solar screening, to save on CO2 for these.



MATERIALS

Presenter
Presentation Notes
Materiality – Facades are based on wood-elements which has a far lower CO2-footprint within the same U-values of the facades, compared to a conventional facade system. We are calculating the LCA from a scenario where the wood in the facade elements are recycled after end of life.The recycled aluminium supplier has been chosen from the ability to document the CO2-footprint. In detail the aluminium alloy is chosen so that the plates are reduced in thickness and consists of 73% recycled aluminium, remelted and rolled out on a plant, driven by renewable energy (Norway - hydropower, Iceland - geothermy). This results in a footprint 65% lower than new-mined and produced aluminium. Finally the aluminium used shoiúld be ISO 5001 certified.The same high standards and demands about recycled systems, have been put to the windows and the glass/alu manufacturerThe building is calculated to be using 8,5 kg/CO2/m2/year (without taking phase D (recycled after life-scenario) into account)



Evidense based
and Parametrical
Diversified facade 

openings upper and 
lower (solar heat and 

daylight control) 
Deeper lamellas 

S,E,W facades than
N.

Aesthetics
From flat to spatial

Crisp, transparent, 
welcoming/

open expression-
shadows/light

Variation through
composition of simple 

elements

Space for 
social 

interaction
Central 

MeetingHub for 
vertical

knowledge
exchange

Sustainability, 
LCA and 

flexibility
Recycled

aluminium on 
biobased (wood) 
facade elements. 

On modular timber
structure.

FACADES

Presenter
Presentation Notes
Read the slide



80/20 – PRINCIPLES + FLEXIBILITY
DRIVEN BY MODULAR FLEXIBILITY DEMAND
A BALANCE BETWEEN REPETITIVE STANDARDS AND MORE EXTRAVAGANT SPACE

Presenter
Presentation Notes
Diagram:-forskellige styrelser er samlede og fordelt over bygningens 5 etager, der kræver både vertikal og horisontal maksimal fleksibilitet. Det simple konstruktionssystem der er valgt, understøtter fleksibiliteten maksimalt og det lette træbyggeri- samt en fleksibel brand strategi, gør det muligt, nemt at åbne og lukke dæk henover vertikale forbindelser i bygningen. (stiplede og fyldte streger) Typisk etageplan viser hvordan længerne består af fleksible kontorarealer, der langs facaderne frit kan anvendes enten som arbejdspladser eller mødelokaler 



Presenter
Presentation Notes
Deludsnit og –opstalt af kontorfløje gennem de dobbelthøje karnapper, der etableres med vertikale forbindelser mellem niveauerne, således at vertikal samling mellem de forskellige afdelinger kan opnås.konstruktionsprincip med træsøjler i træ pr 2,85 meter langs facaden og CLT dæk imellem disse, med åbne undersider langs facaden. Bygningen har frie undersider under CLT dækkene til fri føring af installationer, uden bjælker under dæk. Ventilationen er energivenlig lavtryksventilation, der føres direkte under dæk over nedhængte lofter. 



Presenter
Presentation Notes
Billede af kontorfløj, hvor både træsøjler og undersider af CLT-dæk vil være synlige langs facaden.





SIMPLE STRUCTURE - REPETITIVE, 
STRUCTURAL SYSTEM
)

80/20 - PRINCIPLES

Presenter
Presentation Notes
Måske skal de første byggerier bestå af simple repetitive systemer







Presenter
Presentation Notes
View from the meeting center – social interaction and knowledge sharing - timber



Presenter
Presentation Notes
Kig fra toppen af mødecenteret mod Odense Havn i udsigten. Til højre anes en af tagterrasserne til brugernes anvendelse.



Presenter
Presentation Notes
Byggeriet består af 31.000 m2 fleksibelt kontorer, og ligger placeret ved Odense Havn nord for Stationen. Bygningen kommer til at være første hus i en ny lokalplan, der skal udvikle dette område mellem stationen og havnen til et blandet bolig og kontorområde, og huset kommer til at ligge ud imod Lerchesgade, der skal etableres som en rekreativ sivegade for byens nye stærke forbindelse mellem centrum og havn. Bygningen skal rumme 1600 fleksible arbejdspladser til 6 forskellige styrelser under staten, som fx miljøstyrelsen, skattestyrelsen, socialstyrelsen m.fl. Bygningen opføres efter den Frivillige bæredygtighedsklasse.



Wooden Constructions - WoodHub
• Columns: A lot……2,85 m distance 35 x 35 cm thickness

(+50mm fire dim)

• Alternative : Beams… extra room heights and crossing
installations

• Limited potential for penetration of beams for installations

• Many expressive crossbeams in facades (stiffning of 
building corners)



Considerations on construction principles – Variants analysis

Presenter
Presentation Notes
Hvilke overvejelser ligger der ift valg af konstruktive principper for træbyggeri..?Gode bud på spændvidder og indretning i baghovedet, Beslutninger som disse træffes fra starten ved at konsultere valg af dækopbygninger, fxKonstruktioner og installationer er med til at bestemme dette







Technologies and tectonic aesthetics of wooden structures

Presenter
Presentation Notes
Hvilke overvejelser ligger der ift valg af konstruktive principper for træbyggeri..?Spørge sig selv: Hvordan skal rummet/kontoret fremstå / se ud?Ønskes et strukturelt, et stilfærdigt eller et ekspressivt udtryk?  Skal der være glatte eller ribbelofter?









• Sound/Acoustics: Beware of levels of sound moving via air- or flank-
transmission. Verify all joints and solutions by acoustician

• Fire: Non-pre-accepted solutions for buildings over 4 stories in wood, will
demand 120 min non-combustability in Danish building codes. This means
extra thicknesses of loadbearing structures as fire dimensioning. Expect
interior claddings with gypsum (also CO2) on ceilings and walls, meaning
limited visible structural wood.

Teachings from wooden buildings 1:

Presenter
Presentation Notes
Sammenfatning – Først Lyd og Brand Konklusion:Ikke store æstetiske forskydninger ift at løse lyd og brand i Massivtræsbyggeriet.



• Moisture: Make thourough moisture-strategy from first idea! (listing of 
building components with particular focus). Analysis and descriptions of 
challenges and potential problems as well as solutions). Watch out for 
roofgardens. Build vertically rather than horizontally, think buildability of 
fast facade closures into building logistics

• Wood cladding of facades: Not effective as savings of CO2. Think about
structural fire and wood protection, fx extruded soffits, horizontal firestops 
at deck-separations. Think environmentally friendly, durable wooden
qualities, and wood treatments (thermowoods, eco friendly pressure
treated wood, charrring etc) 

Teachings from wooden buildings 2:

Presenter
Presentation Notes
Fugt indebærer heller ikke de store æstetiske begrænsninger ift massivtræsbyggerietTræbeklædte facader indebærer lidt flere æstetiske bindinger i forhold til valg om konstruktiv brand og træbeskyttelse



CO2-savings potentials Timber buildings:

- Timber hybrid buildings: down to 6-8 kgCO2/m2/year

- Pure timber buildings: down to 4-6 kgCO2/m2/year

- Radical timber projects (biobased and up-/recycled materials, screw foundations, etc.): 

under 4 kgCO2/m2/year

Danish regulations Volunteer Building Class by 2029= 7 kg/CO2/m2/year

The value chain is only just getting ready, 
- and we need to move fast forward



THANK YOU
WWW.CFMOLLER.COM

Presenter
Presentation Notes
Kig fra Mødecenterets 1.sal mod Nord, med den hævede gårdhave over auditoriet til højre mod øst, og den offentligt tilgængelige gård til venstre, mod vest.Mødecenteret apteres i stue og første sal med støbte gulve på  CLTdæk, alle øvrige normaletager med trægulve, og der etableres trætrapper og akustiklofter i trælameller. Alle indvendige massivtræskonstruktioner står i ubehandlet træ
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