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Introduction – Why low energy houses?
• 40% energy, 36% CO2

• EPBD, 2020, 2050
• Resources
• National incentives
• Indoor climate
• Economy?
• New versus old buildings



Initiatives on low energy houses
• Improved building codes

– Swedish BBR 
• functional demands
• improving over time

• Life cycle analysis – life 
cycle economics

• Green building, BREEAM, 
LEED

• Low energy houses
• Passive houses
• (Net) zero energy houses



Passive houses
• ‘Very low’ heating demand
• Air heating

– Air exchange efficiency
• Heat recovery of ventilation
• ‘Air tight’
• Under-pressure
• Solar gains

– ‘Continental’



Why compare standards?
• Why have different 

standards?
– Outdoor climate, 

resources, inhabitant 
behaviour, 
optimisation, opinions

• What differs?
– Design
– Components
– Process – prediction, 

verification
– Relevance

-50
-40
-30
-20
-10

0
10
20
30
40

0 4000 8000
Time/h

Tout/°C

Malmö
Karesuando



Why compare standards?
• Why have different 

standards?
– Outdoor climate, 

resources, inhabitant 
behaviour, 
optimisation, opinions

• What differs?
– Design
– Components
– Process – prediction, 

verification
– Relevance

-50
-40
-30
-20
-10

0
10
20
30
40

0 4000 8000
Time/h

Tout/°C

Lisboa
Malmö
Karesuando
Alert



Why compare standards?
• Why have different 

standards?
– Outdoor climate, 

resources, inhabitant 
behaviour, 
optimisation, opinions

• What differs?
– Design
– Components
– Process – prediction, 

verification
– Relevance

-50
-40
-30
-20
-10

0
10
20
30
40

0 4000 8000
Time/h

Tout/°C

Lisboa
Malmö
Karesuando
Alert

0

50

100

150

0 6 12 18 24

Hour of the day

Average power/ daily average power/ % 



Objectives
• Explore, compare and compile the different 

types and definitions of low energy buildings in 
Europe
– Sweden, Denmark, Norway, Finland, Germany, 

Austria, Switzerland, Great Britain and Poland 
• Present part of the result
• More comprehensive in thesis of Thullner



What to standardize?
• Design of details
• Power demand
• Energy use
• Primary energy use
• Inhabitant behaviour
• Indoor climate



Result
• Different kinds of 

low energy 
houses 1st

January 2010
– Of: Official
– SO: Semi official
– UO: Unofficial
– Ce: Certified
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• 3:Sweden is divided into three climate zones.
• 4:Norway depending on the yearly mean outdoor temperature ym. 
• 5:A is related area
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Result

• 6:Finland depending on climate zones.
• 7:Outer walls in general
• 8:U-value regards on of two methods



Conclusions
• Many definitions of low-energy buildings

– comparing is hard due to the different initial parameters 
as calculation methods, areas and climate zones.

• Many different terms - adjusting these would 
simplify the understanding between the countries.

• A common definition? 
– based on the same criteria levels, related areas and 

included energy-posts
– national variations can still exist

• Air-tightness, ventilation and indoor climate is 
crucial and is not being considered in most of 
today’s definitions of low-energy buildings.

• Low-energy buildings is a step towards 
requirements of nearly-zero energy in EPBD II, year 
2020
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