
çƿǪǞǰǧǹǭǤǰǤ ǱǤǯ ǢǭǜǡǮǞǰǤǯ ǱǤǯ  ǰǲǩǭǢǮǦǳǬǮǙǯ ǱǬǲ ǴǮǛǰǱǤ  

ǰǱǤǪ ǧǞǱǞǪǙǨǶǰǤ ǢǪǚǮǠǢǦǞǯ ǧǞǦ 

Ǥ ǞǪǙǠǧǤ ǠǦǞ ǨǢǦǱǬǲǮǠǦǧǛ ǞǫǦǬǨǹǠǤǰǤ ǱǶǪ ǧǱǤǮǜǶǪè 

ǂ. ǊǞǪǱǙǯ, MSc              A. TǰǞǠǧǮǞǰǬǺǨǤǯ, MSc, PhD 



     EiB_2013, ȹ.ɀŬɜŰɎɠ ï ȷ.ɇůŬɔəɟŬůɞɨɚɖɠ 

ǈǮǙǱǤ (ǈǲǟǢǮǪǛǰǢǦǯ) :  

Å ǁǪǻǰǤ ǱǤǯ ǢǪǢǮǠǢǦǞǧǛǯ ǱǞǲǱǹǱǤǱǞǯ ǱǬǲ ǲǳǦǰǱǙǩǢǪǬǲ ǧǱǤǮǦǞǧǬǺ ǞǭǬǥǚǩǞǱǬǯ 

Å ǃǭǦǟǢǟǞǜǶǰǤ ǱǤǯ ǰǲǩǩǹǮǳǶǰǤǯ ǱǶǪ ǪǚǶǪ ǧǞǱǞǰǧǢǲǻǪ ǭǮǬǯ ǱǦǯ ǩǢǨǚǱǢǯ 

Å ǂǦǞǩǹǮǳǶǰǤ ǢǪǢǮǠǢǦǞǧǛǯ ǭǬǨǦǱǦǧǛǯ ǰǱǬǪ ǧǱǤǮǦǞǧǹ ǱǬǩǚǞ 

 

ƿǭǻǱǢǮǬǯ ǰǱǹǴǬǯ :  Ǥ ǭǮǬǰǞǮǩǬǠǛ ǰǱǦǯ ǢǭǦǱǞǠǚǯ ǱǬǲ òKyotoó ǧǞǦ ǱǦǯ  

  ǰǲǪǞǧǹǨǬǲǥǢǯ ǢǲǮǶǭǞǷǧǚǯ ǪǹǮǩǢǯ. 

ǎǮǹǰǶǭǞ (ǓǲǰǦǧǙ/ǋǬǩǦǧǙ) :  

Å ǁǪǻǰǤ ǱǤǯ ǢǪ ǡǲǪǙǩǢǦ ǢǪǢǮǠǢǦǞǧǛǯ ǧǞǱǞǪǙǨǶǰǤǯ ǱǬǲ ǧǱǤǮǜǬǲ (ǴǮǛǰǱǢǯ) 

Å ƿǫǦǬǨǹǠǤǰǤ ǱǤǯ ǰǧǬǭǦǩǹǱǤǱǞǯ ǢǭǢǩǟǙǰǢǶǪ ǢǪǢǮǠǢǦǞǧǛǯ ǞǪǞǟǙǥǩǦǰǤǯ (ǦǡǦǬǧǱǛǱǢǯ) 

 

ƿǭǻǱǢǮǬǯ ǰǱǹǴǬǯ : Ǥ ǩǢǜǶǰǤ ǱǬǲ ǧǹǰǱǬǲǯ ǴǮǛǰǤǯ / ǞǪǞǟǙǥǩǦǰǤ ǢǩǭǬǮǦǧǛǯ 

  ǞǫǜǞǯ ǱǶǪ ǧǱǤǮǜǶǪ.  

ǃǪǢǮǠǢǦǞǧǛ ǃǭǦǥǢǻǮǤǰǤ ǈǱǤǮǜǶǪ & ǃǠǧǞǱǞǰǱǙǰǢǶǪ  



ǎǮǶǱǹǧǬǨǨǬ Kyoto 1997 

ǂǚǰǩǢǲǰǤ ǠǦǞ ǩǢǜǶǰǤ :  

ü  ǢǧǭǬǩǭǻǪ CO2 ǧǞǦ ǙǨǨǶǪ ǢǭǦǟǨǞǟǻǪ ǞǢǮǜǶǪ  

ü ǧǞǱǞǪǙǨǶǰǤǯ ǢǪǚǮǠǢǦǞǯ 

  

ǃǪǞǮǫǤ ǢǳǞǮǩǬǠǛǯ : 2005 

ǎǢǮǜǬǡǬǦ ǧǨǦǩǞǧǶǱǛǯ ǢǳǞǮǩǬǠǛǯ :  

    2008-2012 & 2013-2020. 

  

ǈǮǙǱǤ ǭǬǲ ǡǢǪ ǡǢǰǩǢǺǱǤǧǞǪ ǰǱǬ ǭǮǶǱǹǧǬǨǨǬ : 

- ǅǎƿ (ǲǭǚǠǮǞǵǢ ǞǨǨǙ ǡǢǪ ǢǭǦǧǺǮǶǰǢ)  

- ǈǞǪǞǡǙǯ (ǲǭǞǪǞǴǻǮǤǰǢ ǱǬ 2011) 

- ƿǪǡǹǮǞ, ǋǹǱǦǬ ǐǬǲǡǙǪ 

  

V ǂǚǰǩǢǲǰǤ ǰǢ ǰǲǠǧǢǧǮǦǩǚǪǬǲǯ ǰǱǹǴǬǲǯ Ǟǭǹ   

     ǞǪǢǭǱǲǠǩǚǪǢǯ ǴǻǮǢǯ. 

V ǂǚǰǩǢǲǰǤ ǰǲǪǢǱǬǺǯ ǭǬǨǦǱǦǧǛǯ Ǟǭǹ 

     ǞǪǞǭǱǲǰǰǹǩǢǪǢǯ ǻǮǢǯ. 

source : Wikipedia 



ǅ ǞǭǹǳǞǰǤ 20-20-20 ǠǦǞ ǢǳǞǮǩǬǠǛ ǩǚǴǮǦ ǱǬ 2020 : 

  

ü 20% ǩǢǜǶǰǤ ǢǧǭǬǩǭǻǪ, 

ü 20% ǩǢǜǶǰǤ ǧǞǱǞǪǙǨǶǰǤǯ ǢǪǚǮǠǢǦǞǯ, 

ü 20% ǰǲǩǩǢǱǬǴǛ ǞǪǞǪǢǻǰǦǩǶǪ ǭǤǠǻǪ ǢǪǚǮǠǢǦǞǯ ǰǱǤ ǩǚǰǤ ǢǲǮǶǭǞǷǧǛ ǧǞǱǞǪǙǨǶǰǤ ǧǞǦ 

ü 10% ǰǲǩǩǢǱǬǴǛ ǟǦǬǧǞǲǰǜǩǶǪ ǰǱǤǪ ǩǚǰǤ ǢǲǮǶǭǞǷǧǛ ǧǞǱǞǪǙǨǶǰǤ ǧǞǲǰǜǩǶǪ.  

ǒǨǬǭǬǜǤǰǤ ǱǶǪ ǭǞǮǞǭǙǪǶ ǩǢ ǞǪǞǡǦǞǩǹǮǳǶǰǤ ǢǪǢǮǠǢǦǞǧǛǯ ǪǬǩǬǥǢǰǜǞǯ ǧǞǦ ǧǞǪǬǪǦǰǩǻǪ :  

  

ǃǲǮǶǭǞǷǧǛ ǍǡǤǠǜǞ 91/2002 ǧǞǦ ǞǪǞǡǦǞǱǺǭǶǰǤ 31/2010 : 

 

Å ǋǚǞ standards ǠǦǞ ǱǞ ǪǚǞ ǧǱǛǮǦǞ 

Å ǎǮǹǟǨǢǵǤ ǠǦǞ ǟǢǨǱǜǶǰǤ ǱǶǪ ǲǳǦǰǱǙǩǢǪǶǪ ǧǱǤǮǜǶǪ 

Å ǃǪǢǮǠǢǦǞǧǚǯ ǢǭǦǥǢǶǮǛǰǢǦǯ ǧǱǤǮǜǶǪ 

Å ǃǪǢǮǠǢǦǞǧǚǯ ǢǭǦǥǢǶǮǛǰǢǦǯ ǢǠǧ/ǰǢǶǪ HVAC, Ǆǋǔ, ǱǢǴǪǤǱǬǺ ǳǶǱǦǰǩǬǺ 

ǃǲǮǶǭǞǷǧǛ ǃǳǞǮǩǬǠǛ (2002/2008)  



ǃǪǰǶǩǙǱǶǰǤ ǰǱǤǪ ǢǨǨǤǪǦǧǛ ǪǬǩǬǥǢǰǜǞ ǩǢ : 

  

2008 

× ǋ.3661 (ǢǪǰǶǩǙǱǶǰǤ ǃǋ91/2002) 
 

2010 

× ǈ.ǃǪ.ƿ.ǈ./ǈ.ǒ.ƿ. 9.4.2010, 

× Ǒ.Ǎ.Ǒ.ǃ.ǃ. 20701-x (9/2010) 

× ǉǬǠǦǰǩǦǧǹ Ǒǃǃ-ǈǃǋƿǈ 

× ǋ.3851/2010 

× ǋ.3889/2010 

× ǎ.ǂ.100/2010 
 

2012 

× Ǒ.Ǎ.Ǒ.ǃ.ǃ. 20701-x ǀõ (4/2012) 
 

2013 

× ǋ.4122/2013 (ǢǪǰǶǩǙǱǶǰǤ ǃǋ31/2010) 

ǃǨǨǤǪǦǧǛ  ǃǳǞǮǩǬǠǛ  (2008-..)  



asset   ra t ing  
     (a s  d e s i g n e d / b u i l t ) 
 

ǰǱǬǦǴǢǜǞ ǧǨǢǦǡǦǙ : 

 Ǳ ǲ ǭ Ǧ ǧ ǚǯ ǰǲǪǥǛǧǢǯ 

 Ǣ ǧ Ǳ ǜ ǩ Ǥǰ Ǥ ǧǞǱǞǪǙǨǶǰǤǯ 

 Ǟ Ǡ Ǫ ǹ Ǥǰ Ǥ ǱǬǲ  ǴǮ Ǜǰ ǱǤ 

 

ǞǫǦǬǨǹǠǤǰǤ : 

o ǞǮǴǦǱǢǧǱǬǪǦǧǹǯ ǰǴǢǡǦǞǰǩǹǯ ɹ ǢǪǢǮǠǢǦǞǧǛ ǣǛǱǤǰǤ ð ǙǪǢǰǤ - ǭǬǦǹǱǤǱǞ ǞǚǮǞ 
  

Å ǧǚǨǲǳǬǯ (ǭǮǬǡǦǞǠǮǞǳǚǯ) ɹ ǢǪǢǮǠǢǦǞǧǛ ǣǛǱǤǰǤ 
 

Å ǅ/Ǌ ɹ ǱǢǨǦǧǛ ǢǪǚǮǠǢǦǞ  (ǴǮǛǰǱǤǯ) 
 

Å ǭǤǠǚǯ ǢǪǚǮǠǢǦǞǯ ɹ ǭǮǶǱǬǠǢǪǛǯ ǢǪǚǮǠǢǦǞ (ǧǲǟǢǮǪǛǰǢǦǯ) 

ǆǢǶǮǤǱǦǧǛ ǀǙǰǤ ǃǪǢǮǠǢǦǞǧǻǪ ǃǭǦǥǢǶǮǛǰǢǶǪ   



Å  ƿǭǨǬǭǬǦǤǩǚǪǤ ǩǬǪǱǢǨǬǭǬǜǤǰǤ  

Å  YǭǬǨǬǠǦǰǩǬǜ ǰǢ ǩǚǰǤ ǩǤǪǦǞǜǞ ǟǙǰǤ  

Å  çǈǞǪǬǪǦǧǬǭǬǦǤǩǚǪǢǯè ǢǧǱǦǩǛǰǢǦǯ ǧǞǱǞǪǙǨǶǰǤǯ  

    ( Ǳ ǲ ǭǦǧǙ ǡǢǡǬǩǚǪǞ) 

Å  ǐǲǠǧǮǦǱǦǧǛ ǧǞǱǙǱǞǫǤ ǰǢ ǰǴǚǰǤ ǩǢ ǧǱǛǮǦǬ ǞǪǞǳǬǮǙǯ 

ǊǢǥǬǡǬǨǬǠǜǞ ð ǒǭoǨǬǠǦǰǩǬǜ 

asset  rat ing 



ƿǫǜǞ ƿǭǬǱǢǨǢǰǩǙǱǶǪ  

Å  ƿǭǨǹǯ ǧǞǦ ǦǧǞǪǬǭǬǦǤǱǦǧǹǯ ǱǮǹǭǬǯ ǞǫǦǬǨǹǠǤǰǤǯ ǱǬǲ ǧǱǤǮǜǬǲ ð ǢǧǱǹǯ  ǨǢǦǱǬǲǮǠǜǞǯ (asset) 

Å  ǐ Ǻ Ǡ ǧ Ǯ Ǧ ǰ Ǥ ǧǱǤǮǜǶǪ ǰǢ  Ǧ ǰ ǹ Ǳ Ǧ ǩ Ǥ ǟǙǰǤ 

 

ǑǢǨǦǧǙ : ǦǧǞǪǬǭǬǦǤǱǦǧǹ ǢǮǠǞǨǢǜǬ ǠǦǞ ǱǬǪ ǰǴǢǡǦǞǰǩǹ / ǱǤǪ ǧǞǱǞǰǧǢǲǛ ǧ Ǟ Ǩ ǻ Ǫ ǧǱǤǮǜǶǪ 

asset  rat ing 

Å  ǐǲǴǪǙ  Ǟ Ǫ Ǟ ǫ Ǧ ǹ ǭ Ǧ ǰ Ǳ Ǥ ǭǨǤǮǬǳǬǮǜǞ ǰǢ ǹ,ǱǦ ǞǳǬǮǙ ǱǦǯ ǧǞǱǞǪǞǨǻǰǢǦǯ  

Å  ƿǡǲǪǞǩǜǞ çǢǨǚǠǴǬǲè ǱǬǲ ǴǮǛǰǱǤ ǠǦǞ ǱǤǪ ǬǮǥǬǨǬǠǦǧǛ ǴǮǛǰǤ ǱǬǲ ǧǱǤǮǜǬǲ. 

 

ǑǢǨǦǧǙ : Ǟ ǭ ǻ Ǩ Ǣ Ǧ Ǟ  ǱǬǲ ǟǞǰǦǧǬǺ ǰǱǹǴǬǲ 

ƿǡǲǪǞǩǜǢǯ / ƿǰǱǬǴǜǢǯ  

+ 

- 



!ǳǊŞƭƛŜ [ŜƴƻƛǊΣ CǊŀƴœƻƛǎ Garde, Eric Ottenwelter, Alain Bornarel, Etienne WurtzΣ  ά bŜǘ ȊŜǊƻ ŜƴŜǊƎȅ ōǳƛƭŘƛƴƎ ƛƴ CǊŀƴŎŜΥ ŦǊƻƳ ŘŜǎƛƎƴ ǎǘǳŘƛŜǎ ǘƻ ŜƴŜǊƎȅ ƳƻƴƛǘƻǊƛƴƎΦ ! ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ǊŜǾƛŜǿ άΣ ¢ŀǎƪ пл Σ  
http://task40.iea-shc.org/data/sites/1/publications/Task40c-Net_Zero_Energy_Buildings_in_France_From_Design_Studies_to_Energy_Monitoring.pdf 

ǐǴǢǡǦǞǰǩǹǯ - ǎǮǞǠǩǞǱǦǧǹǱǤǱǞ 
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Primary school of Limeil-Brevannes,Paris, 

  2007, 3.137 m2 
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Net Zero Energy Buildings 



ééour figures show that on average, buildings consume between 1,5 and 2,5! 
times predicted values  
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ǐǴǢǡǦǞǰǩǹǯ ð ǎǮǞǠǩǞǱǦǧǹǱǤǱǞ  



Å  ƿ ǪǞǧǮǦǟǛǯ ǩǬǪǱǢǨǬǭǬǜǤǰǤ HVAC  

Å  ƿǡǲǪǞǩǜǞ ǞǫǦǬǨǹǠǤǰǤǯ ǰǲǰǱǤǩǙǱǶǪ   

Å  ƿ Ǡ ǪǹǤǰǤ  ǴǮǛǰǱǤ 

ǀǞǰǦǧǚǯ ǎǤǠǚǯ ǐǳǞǨǩǙǱǶǪ 

asset  rat ing 
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ˊŬɟɎɗɡɟŬ  

? 

!!! 

-  commissioning, 

- ɢɟɐůŰɖɠ  

 ? 

!!!  

- ŬˊɩɚŮɘŬ  

T.C.-I.A.Q., 

-ɡˊŮɟŮəŰɑɛɖůɖ 

-əŮɟŭɩɜ 

? 

!ǳǊŞƭƛŜ [ŜƴƻƛǊΣ CǊŀƴœƻƛǎ Garde, Eric Ottenwelter, Alain Bornarel, Etienne WurtzΣ  ά bŜǘ ȊŜǊƻ ŜƴŜǊƎȅ ōǳƛƭŘƛƴƎ ƛƴ CǊŀƴŎŜΥ ŦǊƻƳ ŘŜǎƛƎƴ ǎǘǳŘƛŜǎ ǘƻ ŜƴŜǊƎȅ ƳƻƴƛǘƻǊƛƴƎΦ ! ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ǊŜǾƛŜǿ άΣ ¢ŀǎƪ пл Σ  
http://task40.iea-shc.org/data/sites/1/publications/Task40c-Net_Zero_Energy_Buildings_in_France_From_Design_Studies_to_Energy_Monitoring.pdf 



ǅ ǃǭǜǡǮǞǰǤ ǱǬǲ ð ƿǠǪǬǤǩǚǪǬǲ - ǔǮǛǰǱǤ 

ǃǫǬǦǧǬǪǹǩǤǰǤ  

ǢǪǚǮǠǢǦǞǯ 

ƿǭǞǦǱǛǰǢǦǯ 

ǥǢǮǩǦǧǛǯ ǙǪǢǰǤǯ 

ǂǦǞǥǚǰǦǩǤ  

ǱǢǴǪǬǨǬǠǜǞ 
ǔǮǛǰǤ 

ǑǢǴǪǦǧǚǯ  

ǰǴǢǡǦǞǰǩǬǺ 



ǎǮǬǰǭǙǥǢǦǞ ǠǦǞ ǩǢǠǦǰǱǬǭǬǜǤǰǤ ǱǤǯ ǞǜǰǥǤǰǤǯ 

ǙǪǢǰǤǯ  

ǎǮǬǰǭǙǥǢǦǢǯ ǪǞ ǰǲǰǴǢǱǦǰǥǬǺǪ ǭǢǮǦǟǞǨǨǬǪǱǦǧǚǯ 

ǩǢǱǞǟǨǤǱǚǯ ǩǢ ǱǤ ǰǲǩǭǢǮǦǳǬǮǙ ǱǶǪ ǴǮǤǰǱǻǪ ð 

ǭǮǬǟǨǢǵǦǩǹǱǤǱǞ ð ǞǪǙǭǱǲǫǤ ǪǚǶǪ ǩǬǪǱǚǨǶǪ  

ǐǲǩǭǢǮǦǳǬǮǙ ǰǱǬǴǞǰǱǦǧǛ  - ǹǴǦ ǞǭǬǨǺǱǶǯ 

ǪǱǢǱǢǮǩǦǪǦǰǱǦǧǛ (Nicol, 2001) 

ǐǱǬǦǴǢǜǞ ǱǤǯ ǐǲǩǭǢǮǦǳǬǮǙǯ ǱǬǲ ǔǮǛǰǱǤ 



ǎǮǬǰǞǮǩǬǰǱǦǧǹ ǊǬǪǱǚǨǬ ǆǢǮǩǦǧǛǯ ƿǪǢǰǤǯ 
(Adaptive  Comfort  Theory) 

 
ǟǞǰǜǰǥǤǧǢ ǰǢ ǩǢǱǮǛǰǢǦǯ ǭǢǡǜǬǲ ǱǶǪ ǢǫǛǯ ǴǞǮǞǧǱǤǮǦǰǱǦǧǻǪ : 

 

 

ǓǲǰǦǬǨǬǠǦǧǙ (ǞǪǱǦǧǢǦǩǢǪǦǧǙ ǟǦǬǨǬǠǦǧǙ/ǭǢǮǦǟǙǨǨǬǪǱǬǯ)   

 

ǐǲǩǭǢǮǦǳǬǮǦǧǙ (ǭǮǬǰǶǭǦǧǙ, ǭǬǨǦǱǦǰǩǦǧǙ ǧǨǭ.)   

 

ǕǲǴǬǨǬǠǦǧǙ (ǭǮǬǤǠǬǺǩǢǪǢǯ ǢǩǭǢǦǮǜǢǯ ǧǨǭ.)   



 ǃǭǢǩǟǙǰǢǦǯ ǠǦǞ ǡǤǩǦǬǲǮǠǜǞ ǰǲǪǥǤǧǻǪ ǙǪǢǰǤǯ ǟǞǰǦǰǩǚǪǶǪ ǰǱǦǯ 
 ǭǮǬǰǡǬǧǜǢǯ  ǧǞǦ ǱǦǯ  ǭǮǬǱǦǩǛǰǢǦǯ 

  - ǭǮǬǰǡǬǧǜǢǯ = f  { ǧǨǜǩǞ, ǭǢǮǦǟǙǨǨǬǪ, ǴǻǮǬǯ,  
      ǭǬǨǦǱǦǰǩǦǧǙ ǡǢǡǬǩǚǪǞ } 

  - ǭǮǬǱǦǩǛǰǢǦǯ = f  { ǧǞǱǙǰǱǞǰǤ, ǴǻǮǬǯ, 
       ǴǮǬǪǦǧǛ ǭǮǬǷǰǱǬǮǜǞ } 

ǎǮǬǰǞǮǩǬǰǱǦǧǹ ǊǬǪǱǚǨǬ ǆǢǮǩǦǧǛǯ ƿǪǢǰǤǯ 
(Adaptive  Comfort  Theory) 


