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Fremtidens helhedsorienterede byggeri

Active House visionen - nye muligheder

Bolig for livet fra vision til virkelighed



VKR Gruppen 



Dagslys, frisk luft og bedre miljø



Fremtidige krav 
– mindre vinduer og tykkere vægge
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Ikke begrænsninger men muligheder



Energi

Producerer den energi det 
forbruger

• belaster hverken klimaet eller 
miljøet

• bygningen er optimeret til at 
bruge mindst mulig energi

• producerer vedvarende energi 
der er integreret i bygningen



Indeklima

Sundt og komfortabelt indeklima

• Masser af dagslys og frisk luft

• Materialer har minimal 
påvirkning af indeklima og miljø

• Et funktionelt og fleksibelt hus



Omgivelser

Er i balance med omgivelserne

• harmoni med landskabet, 
byggestilen og den 
arkitektoniske tradition

• regionale klimatiske forhold er 
integreret i designet, bygningen 
er orienteret i forhold til solen og 
omgivelserne

• optimeret i forhold til de lokale 
energiforsyninger og strukturer



Active House
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ENERGY

ENVIRONMENTINDOOR CLIMATE

An Active House is CO2-
neutral. It has an exceptionally
low level of energy
consumption and procduces
renewable energy.

An Active House has a 
healthy indoor climate, 
allowing. people to express
themselves and live their
lives in comfort.

An Active House is 
designed, situated
and constructed to 
interact with its
environment. 



Fra vision til virkelighed

8 eksperimenter

i 5 lande

”Et eksperiment er mere værd end 1.000 ekspertantagelser’

VKR Gruppens stifter Villum Kann Rasmussen



Green Lighthouse
Copenhagen, Denmark
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Public Office house of 950m2

Calculated energy consumption
3 kWh/m2/year



Haus der Zukunft
Germany
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Single-family house of 175m2

55m2 photovoltaic modules
35m2 solar thermal collectors

Calculated energy consumption
0 kWh/m2/year



Solar Active House (Solar Akivhaus)
Austria
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Single-family house of 150m2

Calculated energy consumption
0 kWh/m2/year



Home for Life
Lystrup, Denmark
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Single-family house of 190m2

50m2 photovoltaic modules
6,7m2 solar thermal collectors
40% window to floor area

Calculated energy consumption
- 9,4 kWh/m2/year



• 10 tværfaglige workshops 

hvor innovation skabes ved at sætte 
eksisterende viden sammen på en ny 
måde

• Intern arbejdsgruppe:

VELFAC, VELUX, Window Master

• Rådgivere:

AART arkitekter

Esbensen Ingeniører,

KFS-Boligbyg

• Eksperter:

Ingeniørhøjskolen i Århus

Alexandra Instituttet

Statens Byggeforskningsinstitut

UndertitelUndertitelUndertitel

Proces



Energikoncept  

Huset er selvforsynende med El og 
varme på årsbasis

CO2-udledning og energiforbrug 
betales tilbage over ca. 30 år

El sælges til nettet eller kunne oplade 
en el-bil til miljøvenlig transport.



Udviklingsmodel



1. Orienteret            

Presenter
Presentation Notes
Udgangspunktet et almindeligt 1 ½ plans parcelhus.
Tættere, bedre isoleret og orienteret mod syd, solen.
Kippen skubbet mod nord, plads til solteknologi



1. Orienteret            2. Åbent                  



1. Orienteret            2. Åbent                  3. Intelligent

Presenter
Presentation Notes
Intelligent, sensor på tag og i rum, CO2, Varme

Her overholder huset kravene til energiklasse 1, uden selv at producere energi.
Halvdelen af varmen til opvarmning kommer direkte fra viduerne



1. Orienteret            2. Åbent                  3. Intelligent 4. Energiproducerende

Presenter
Presentation Notes
Solceller – solvarme og solvarmepumpe



Solenergiproduktionen giver et årligt 
energioverskud



Solenergiproduktionen giver et 
årligt energitilskud

Statements:

Bolig for livet lever 
op til de forventede 
2015 krav med 
fjernvarme som 
forsyning uden
egenproduktion

Bolig for livet er 
beregningsmæssigt 
100%  energi- og 
CO2 neutral på 
årsbasis







3D skitse set fra sydøst



3D skitse set fra sydøst

























Vi tester energiforbrug og forudsætninger – familien flytter ind
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ENERGY
Quantitative 
measurements: 
Energy behaviour, 
energy balance, 
measurements of 
indoor climate

Qualitative 
measurements: 
End-users’ real 
behaviour and 
experience of the 
house

Suggestion for a 
common European 
standard for future 
energy and CO2-
neutral Active 
Houses.

Method
Holistic evaluation

Measurement 
data input

Analysis of input

Comparative
studies

Result
New knowledge

Definition of 
method for 

analysis

Definition of 
Quantitative 
measurement 
methods and 
matrixes

Definition of 
Qualitative 
measurement 
methods and 
matrixes

INDOOR CLIMATE

ENVIRONMENT



Design phase
Calculated/preconditions

Construction phase
Measuring uninhabited

Operation Phase
Measuring inhabited

Energy • Space heating

• Hot utility water

• Electricity consumption:

Lighting, Appliances, Technical installations

• Energy production by solar collectors, solar heat 
pump, solar cells

• Passive solar heat

• U-value for roof, external walls and ground deck

• Energy features of windows, U-, g- value, Ueff

• Thermographic
investigation

• Blower Door test

• Space heating

• Hot utility water

• Electricity consumption:

Lighting, Appliances, Technical 
installations

• Energy production by solar 
collectors, solar heat pump, solar 
cells

• Passive solar heat 
CO2 from operation (calculations)

Indoor Climate • Window area

• Daylight factor

• Timer for overheat temperature

• Temperature

• Mechanical and natural ventilation

• Calibration, functional 
test and adjustment of 
the technical installations

• Daylight factor

• Lighting level

• Air temperature

• CO2-concentration

• Air humidity

Environment • Energy used for production of materials/CO2
content of materials

• CO2 footprint

• Relation to local energy supply

• Relation to incident solar radiation and wind

• Local building tradition

• Adaptation to the 
surroundings and the 
landscape

• Solar intensity

• Air temperature

• Air humidity

• Wind speed

• CO2 footprint

Quantitative measurements
Data matrix

29. januar 2010 #44



Design phase
Calculated/preconditions

Construction phase
Measuring uninhabited

Operation Phase
Measuring inhabited

Energy • What effects are applied into the design to 
attract attention to energy?

• Is focus in creating a feeling of balance between  
energy and living in the building?

• Is the building created with attention to energy 
or has been subsequently applied?

• How is the experience in creating shape with 
energy objectives for the designer?

• How has the interdisciplinary collaboration been 
carried out? 

• How is energy 
considered in relation to 
erecting the building?

• How is the 
interdisciplinary 
collaboration unfolded 
during construction?

• Measured energy when 
new?

• Experience of living a plus energy 
life?

• Experience of balanced relation 
between life and nature?

• Effect on everyday life?

• Awareness of human 
consumption?

• Experienced changes in position to 
nature and energy consumption?

• Infect on other people?

Indoor Climate • How is the daylight access integrated in the 
design?

• What factors are prioritised when designing the 
good indoor climate?

• Has the circumstances for creating been 
integrated in the process of designing the 
building?

• Immediate experience 
of daylight?

• Immediate experience 
of air quality?

•

• Experience of living a plus energy 
life?

• Experience of daylight effect on 
interior space?

• Experience of the influence of 
fresh air and daylight inside the 
building and different spaces?

Environment • How is the local building tradition integrated in 
the design?

• Adaptation to the surroundings and the 
landscape?

• Creating relation between place and 
architecture?

• Situation and location in 
landscape?

• Consideration to 
environment during 
construction phase?

• Experience of relations between 
indoors and out doors?

• Relation between environment and 
sustainable architecture?

• Experience of daylight inside and 
outside at the site?

Qualitative measurements
Data matrix

29. januar 2010 #45



Velfac.dk



http://www.activehouse.info/�


’A room without natural light is not a 
room’   

Louis Kahn    

Presenter
Presentation Notes
Værdisættelse

Funktion, lys til at læse, lysrum, varme, ingen blænding, lyset filtreres gennem æbletræets blade  -  

’Videnskaben kan kun fastslå, hvad der findes, ikke, hvad der burde findes, og uden for dens domæne er værdibedømmelse af enhver art stadig nødvendig’ Albert Einstein

Energidebatten åbner derfor spændende muligheder for i et tværfagligt regi at udvikle strategier og teknologier, hvor vores bygninger i langt højere grad høster solens energi og samtidig fremkalder sollystes fysiske og ikke mindst æstetiske potentialer. Således kan fremtidens byggeri på en gang blive energiproducerende, have et sundt indeklima med masser af dagslys og frisk luft og samtidig være af høj arkitektonisk kvalitet.



http://sts.bwk.tue.nl/daylight/�
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