
The Passive house:                                

a model of energy savings 



Introduction  

u Concept: extremely  small heating energy demand + passive warming 

u May 1988 

u Bo Adamson 

u Wolfgang Feist 

u First passive house in 1990 in Darmstadt, Germany 

u September 1996: Passivhaus-Institut  

u Mostly located  in Germany and Austria 

u Spreading in Europe and North America 

 

u Space heating demand ρυ ὯὡὬȾά Ȣὥ 

u Primary energy demand ρςπ ὯὡὬȾά Ȣὥ 
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How does a Passive house save energy? 

I ð What are the origins of heat losses in a building? 

 

II ð Which solutions are proposed by the Passive house concept? ð 

Application to the Nordic Folkecenterõs Passive house. 

 

III ð Results and feedback from the Nordisk Folkecenterõs Passive house. 
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I ð What are the origins of heat losses in a 

building? 

 

u Conduction 

u Convection 

u Radiation 

u Air leakage 
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II - Which solutions are proposed by the 

Passive house concept? 
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II.1 Thermal insulation  (1/2)  

u U-value: heat transfer  coefficient  

u Ὗ πȢρυ ὡȾάόȢὑ  

u Ὗ  

u Thermal resistance: ability of a material to resist a heat 

flow  

u Ὑ ВὙ Ὑ Ὑ Ὑ 

u Ὑ   
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Airflow  

Thickness (m) 

Thermal conductivity (W/(m.K))  



II.1 Thermal insulation  (2/2 ) 

u ʇ  ͯ ς ὡȾάȢὑ) 

u ʇ  ͯ ʇ  ͯ πȢπστ ὡȾάȢὑ  

u Ὗ  ͯ πȢρς ὡȾάόȢὑ  

u Ὗ  ͯ πȢρσ ὡȾάόȢὑ  

u Ὗ  ͯ πȢπχ ὡȾάόȢὑ  
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II.2 ð Airtightness (1/2)  

u Air change rate: 

ὲ
ὰὩὥὯὥὫὩ ὥὭὶὪὰέύ ὶὥὸὩ ὸὬὶέόὫὬ ὸὬὩ ὦόὭὰὨὭὲὫί ὩὲὺὩὰέὴὩ ά ȢὬ

ὬὩὥὸὩὨ ὦόὭὰὨὭὲὫ ὺέὰόάὩ ά
 

u Criteria  for a passive house:  ὲ πȢφ Ὤ  

u Specific leakage rate:  

ύ
ὰὩὥὯὥὫὩ ὥὭὶὪὰέύ ὶὥὸὩ ὸὬὶέόὫὬ ὸὬὩ ὦόὭὰὨὭὲὫί ὩὲὺὩὰέὴὩ ά ȢὬ

Ὢὰέέὶ ὥὶὩὥ ά
 

u Criteria  for a passive house:  ύ πȢσ ὰȾίȢά  
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II.2 ð Airtightness (2/2 ) 

u Blower door test  

u Results: 

Underpressure: ύ πȢσυ ὰȾίȢά  

Overpressure: ύ πȢτς ὰȾίȢά  

Combined:  ύ πȢσω πȢπς ὰȾίȢά  
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II.3 - Thermal bridges (1/2)  

Linear thermal bridge loss coefficient criteria: 

u   πȢπρ ὡȾάȢὑ  

Thermal conductivity criteria for the thermal break 
element: 

u ‗ πȢςυ ὡȾάȢὑ  
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II.3 - Thermal bridges (2/2 ) 
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II.4 ð Windows (1/2)  

uὟ  πȢψπ ὡȾά Ȣὑ  

uὫ υπϷ 
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II.4 ð Windows (2/2 ) 

uὟ
Ȣ Ȣ Ȣ

 

 

uπȢχρ Ὗ ρȢρσ ὡȾά Ȣὑ  

 

ug = 63% 
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II.5 ð Ventilation system (1/2)  

14 

u Fresh air flow  ͯ30 m3/h/ person 

u Cascade ventilation 


