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ʀɿɱɸɺɸ 

ʀʥʬʦʨʤʘʮʠʠʪʝ, ʜʦʢʫʤʝʥʪʘʮʠʿʘʪʘ ʠ ʧʦʜʘʪʦʮʠʪʝ ʚʦ ʦʚʦʿ ʜʦʢʫʤʝʥʪ ʩʝ ʥʘʧʠʰʘʥʠ ʦʜ 
ʩʪʨʘʥʘ ʥʘ ʢʦʥʟʦʨʮʠʫʤ ʥʘ ʧʨʦʝʢʪʦʪ ʊʈɸʀʅɽɽ ʢʘʢʦ ʜʝʣ ʦʜ ʜʦʛʦʚʦʨʦʪ ʩʦ ɽʋ ʟʘ 
ʛʨʘʥʪ NÜ 785005 ʠ ʥʝ ʛʠ ʠʟʨʘʟʫʚʘʘʪ ʩʪʘʚʦʚʠʪʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʂʦʤʠʩʠʿʘ. 
ɽʚʨʦʧʩʢʘʪʘ ʂʦʤʠʩʠʿʘ ʥʝ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʙʠʣʦ ʢʦʿʘ ʤʦʞʥʘ ʫʧʦʪʨʝʙʘ ʥʘ 
ʠʥʬʦʨʤʘʮʠʠʪʝ ʢʦʠ ʩʝ ʩʦʜʨʞʘʥʠ ʚʦ ʜʦʢʫʤʝʥʪʦʪ. 
 
ʉʠʪʝ ʧʨʘʚʘ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʧʩʪʚʝʥʦʩʪ ʠʤ ʧʨʠʧʘʺʘʘʪ ʥʘ ʯʣʝʥʦʚʠʪʝ ʥʘ 
ʢʦʥʟʦʨʮʠʫʤʦʪ ʥʘ ʧʨʦʝʢʪʦʪ ʊʈɸʀʅɽɽ ʠ ʩʝ ʟʘʰʪʠʪʝʥʠ ʩʦ ʩʦʦʜʚʝʪʥʠ ʟʘʢʦʥʠ. 
ʋʤʥʦʞʫʚʘˁʝ ʥʝ ʝ ʜʦʟʚʦʣʝʥʦ ʙʝʟ ʧʨʝʪʭʦʜʥʘ ʧʠʩʤʝʥʘ ʩʦʛʣʘʩʥʦʩʪ. 

ɿʘ ʢʦʤʝʨʮʠʿʘʣʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʙʠʣʦ ʢʦʿʘ ʠʥʬʦʨʤʘʮʠʿʘ ʩʦʜʨʞʘʥʘ ʚʦ ʦʚʦʿ ʜʦʢʫʤʝʥʪ 
ʤʦʞʝʙʠ ʝ ʧʦʪʨʝʙʥʘ ʜʦʟʚʦʣʘ ʦʜ ʩʦʧʩʪʚʝʥʠʢʦʪ ʥʘ ʪʘʘ ʠʥʬʦʨʤʘʮʠʿʘ.  
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ʆʚʦʿ ʜʦʢʫʤʝʥʪ ʝ ʠʩʧʦʨʘʯʘʥ ʢʘʢʦ ʜʝʣ ʦʜ ʧʨʦʝʢʪʦʪ ʊʈɸʀʅɽɽ. ʆʚʦʿ ʧʨʦʝʢʪ ʠʤʘ 
ʜʦʙʠʝʥʦ ʩʨʝʜʩʪʚʘ ʦʜ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ ʍʆʈʀɿʆʅ 2020 ʟʘ 
ʠʩʪʨʘʞʫʚʘˁʝ ʠ ʠʥʦʚʘʮʠʠ ʧʦʜ ʜʦʛʦʚʦʨʦʪ ʟʘ ʛʨʘʥʪ NÜ 785005.   
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

1. ɺʆɺɽɼ   

ʇʨʦʝʢʪʦʪ Ăʊʈɸʀʅɽɽñ (TowaRd market-based skills for sustAINable Energy Efficient 
construction) ʝ ʧʨʦʝʢʪ ʬʠʥʘʥʩʠʨʘʥ ʦʜ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ, ʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 
HORISON 2020.  

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʤʘ ʫʩʚʦʝʥʦ ʧʦʣʠʪʠʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ (ɽɽ) ʢʦʿʘ ʝ 
ʭʘʨʤʦʥʠʟʠʨʘʥʘ ʩʦ ʝʚʨʦʧʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʠ ʠʤʘ ʧʦʩʪʘʚʝʥʦ ʥʘʮʠʦʥʘʣʥʘ ʮʝʣ ʟʘ ʟʘʰʪʝʜʘ 
ʥʘ ʝʥʝʨʛʠʿʘ ʜʦ 2020 ʛʦʜʠʥʘ. ɼʝʣʦʪ ʦʜ ʟʘʰʪʝʜʠʪʝ ʢʦʿ ʦʪʧʘʺʘ ʥʘ ʛʨʘʜʝʞʥʠʦʪ ʩʝʢʪʦʨ 
ʠʟʥʝʩʫʚʘ 36,13%. 

ʉʦ ʧʨʦʝʢʪʦʪ ĂBuild Up skills Pilar 1ñ ʙʝʘ ʩʧʨʦʚʝʜʝʥʠ ʧʦʜʛʦʪʚʠʪʝʣʥʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ 
ʨʝʟʫʣʪʠʨʘʘ ʩʦ ʠʟʜʘʚʘˁʝ ʥʘ ʜʚʘ ʜʦʢʫʤʝʥʪʠ: Ăɸʥʘʣʠʟʘʪʘ Status Quoñ1, ʩʦ ʙʘʟʠʯʥʠ 
ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʛʨʘʜʝʞʥʠʦʪ ʩʝʢʪʦʨ, ʢʦʿʘ ʛʠ ʜʝʬʠʥʠʨʘʰʝ ʨʘʟʣʠʢʠʪʝ ʧʦʤʝʺʫ ʧʦʩʪʦʝʯʢʘʪʘ 
ʩʦʩʪʦʿʙʘ ʠ ʧʦʪʨʝʙʘʪʘ ʦʜ ʦʙʫʯʝʥʠ ʨʘʙʦʪʥʠʮʠ ʠ Ăʇʘʪʦʢʘʟñ 2(Roadmap) ʢʦʿ ʛʠ ʜʝʬʠʥʠʨʘʰʝ 
ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʤʝʨʢʠ ʢʦʠ ʪʨʝʙʘ ʜʘ ʩʝ ʩʧʨʦʚʝʜʘʪ ʟʘ ʜʘ ʩʝ ʥʘʜʤʠʥʘʪ ʙʘʨʠʝʨʠʪʝ ʚʦ 
ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ. ʇʨʝʧʦʨʘʢʘʪʘ ʝ: ʥʝʜʦʩʪʘʪʦʢʦʪ ʦʜ 9.600 
ʨʘʙʦʪʥʠʮʠ, ʦʙʫʯʝʥʠ ʟʘ ʨʘʙʦʪʘ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ɽɽ ʠ ʆʀɽ (ʆʙʥʦʚʣʠʚʠ ʀʟʚʦʨʠ ʥʘ ɽʥʝʨʛʠʿʘ)  
ʜʘ  ʩʝ  ʥʘʤʘʣʠ  ʩʦ  ʧʨʠʦʨʠʪʝʪʥʠʪʝ  ʤʝʨʢʠ ʧʦʩʦʯʝʥʠ ʚʦ Ăʇʘʪʦʢʘʟñ-ʦʪ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ 
ʥʘ: ʥʘʜʛʨʘʜʙʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʦʪ ʦʙʨʘʟʦʚʝʥ ʩʠʩʪʝʤ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʠ 
ʟʘ ʧʨʠʤʝʥʘ ʥʘ ɽɽ ʠ ʆʀɽ; ʜʠʟʘʿʥʠʨʘˁʝ ʥʘ ʰʝʤʘ ʟʘ ʦʙʫʢʘ ʟʘ ɽɽ ʠ ʆʀɽ ʚʦ ʦʙʿʝʢʪʠʪʝ; 
ʛʨʘʜʝˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʠ ʚʦ ʦʙʨʘʟʦʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʦʪʨʝʙʠʪʝ ʟʘ 
ʦʙʫʯʝʥʠ ʨʘʙʦʪʥʠʮʠ ʠ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʩʢʠʪʝ ʙʘʨʠʝʨʠ ʟʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ 
ʮʝʣʠʪʝ ʦʜ Ăʇʘʪʦʢʘʟ ñ- ʦʪ. 

ʉʦ ʧʨʦʝʢʪʦʪ ĂBuild Up skills Pilar 2, BUS BEETñ ʙʝʘ ʨʘʟʚʠʝʥʠ ʜʚʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʠ ʰʝʤʠ 
(10 ʜʥʝʚʥʘ ʦʙʫʢʘ ʠ ʧʨʝʧʦʟʥʘʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦʪʦ ʟʥʘʝˁʝ) ʟʘ 5 ʧʨʠʦʨʠʪʝʪʥʠ ʟʘʥʠʤʘˁʘ 
ʟʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʟʘ: ʬʘʩʘʜʝʨʩʢʠ ʨʘʙʦʪʠ, ʧʦʢʨʠʚʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʪʦʣʘʨʠʿʘ, 
ʤʘʰʠʥʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʠ ʝʣʝʢʪʨʠʯʥʠ ʠʥʩʪʘʣʘʮʠʠ. ʈʘʟʚʠʝʥʠʪʝ ʧʝʪ ʤʦʜʫʣʠ ʟʘ ʦʙʫʢʘ ʙʝʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʧʨʝʢʫ ʦʙʫʢʠ ʠ ʩʝʩʠʠ ʟʘ ʧʨʠʟʥʘʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦʪʦ ʟʥʘʝˁʝ ʠ 
ʨʝʟʫʣʪʠʨʘʘ ʩʦ ʫʩʧʝʰʥʦ ʢʚʘʣʠʬʠʢʫʚʘˁʝ ʥʘ ʥʘʜ 1.240 ʣʫʺʝ ʚʢʣʫʯʝʥʠ ʚʦ ʧʨʦʝʢʪʦʪ ʧʨʝʢʫ 
ʜʦʙʨʦʚʦʣʥʠ ʰʝʤʠ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʿʘ. 

ɿʘ ʥʘʜʤʠʥʫʚʘˁʝʪʦ ʥʘ ʥʝʜʦʩʪʘʪʦʢʦʪ ʥʘ ʢʚʘʣʠʬʠʢʫʚʘʥʘ ʨʘʙʦʪʥʘ ʩʠʣʘ ʚʦ ʛʨʘʜʝʞʥʠʦʪ 
ʩʝʢʪʦʨ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʘʜʦʚʦʣʠ ʧʦʪʨʝʙʘʪʘ ʦʜ 4.600 ʨʘʙʦʪʥʠʮʠ 
(ʩʧʦʨʝʜ ʥʘʮʠʦʥʘʣʥʠʦʪ ʇʘʪʦʢʘʟ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʠ, www.beet.mk) ʚʦ ʩʝʢʪʦʨʦʪ ʥʘ 
ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʠ 1.000 ʧʨʦʬʝʩʠʦʥʘʣʮʠ (ʛʨʘʜʝʞʥʠ ʪʝʭʥʠʯʘʨʠ, ʛʨʘʜʝʞʥʠ 
ʠʥʞʝʥʝʨʠ ʠ ʘʨʭʠʪʝʢʪʠ).  

1http://buildupskills.mk/images/Publikacii/StatusQuo/Analysis_of_the_national_Status_Quo_BUS-
M_EN.pdf 
2http://buildupskills.mk/images/Publikacii/Roadmap/Roadmap_BUS-MK_Final_EN_0.pdf 

ʆʜ ʪʫʢʘ ʧʨʦʠʟʣʝʛʫʚʘʘʪ ʠ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ Ăʊʈɸʀʅɽɽñ ʢʘʢʦ ʠ ʜʚʦʜʥʝʚʥʘʪʘ ʦʙʫʢʘ ʟʘ 
ʘʨʭʠʪʝʢʪʠ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʙʘʨʘˁʘʪʘ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʜʝʬʠʥʠʨʘʥʠ ʚʦ 
ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ, ʙʨʦʿ 94 ʦʜ 04.07.2013).  

ʂʦʥʟʦʨʮʠʫʤʦʪ ʢʦʿ ʛʦ ʨʝʘʣʠʟʠʨʘ ʧʨʦʝʢʪʦʪ Ăʊʈɸʀʅɽɽñ ʝ ʩʦʩʪʘʚʝʥ ʦʜ 6 ʧʘʨʪʥʝʨʠ ʦʜ ʢʦʠ 5 
ʩʝ ʦʜ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ: ʉʪʦʧʘʥʩʢʘʪʘ ʂʦʤʦʨʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ; ɿɹʂ ʂʨʝʘʮʠʿʘ ï 
ɸʩʦʮʠʿʘʮʠʿʘ ʟʘ ʙʠʟʥʠʩ ʠ ʢʦʥʩʫʣʪʘʥʪʩʪʚʦ; ʌɽʀʊ ï ʌʘʢʫʣʪʝʪ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʩʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăʂʠʨʠʣ ʠ ʄʝʪʦʜʠñ; ʀʄʀ ï ʀʥʞʝʥʝʨʩʢʘ 

http://www.beet.mk/
http://buildupskills.mk/images/Publikacii/StatusQuo/Analysis_of_the_national_Status_Quo_BUS-M_EN.pdf
http://buildupskills.mk/images/Publikacii/StatusQuo/Analysis_of_the_national_Status_Quo_BUS-M_EN.pdf
http://buildupskills.mk/images/Publikacii/Roadmap/Roadmap_BUS-MK_Final_EN_0.pdf
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ʠʥʩʪʠʪʫʮʠʿʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ; AEC- ʎʝʥʪʘʨ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʚʦʟʨʘʩʥʠ ʠ ʝʜʝʥ ʦʜ 
ʐʧʘʥʠʿʘ: BIM Academy Barcelona. 

ʆʧʰʪʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʦʪ ʝ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʙʨʦʿʦʪ ʥʘ ʦʙʫʯʝʥʠ ʧʨʦʬʝʩʠʦʥʘʣʮʠ, ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʝʧʦʨʘʢʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʩʦ ʬʦʢʫʩ ʥʘ ʜʚʘ ʧʨʠʦʨʠʪʝʪʘ: 
ʦʙʫʢʘ ʥʘ 4.500 ʧʨʦʬʝʩʠʦʥʘʣʮʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʨʘʙʦʪʥʠʮʠ, ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʛʨʘʜʝʞʥʠʰʪʚʦʪʦ 
ʠ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʙʘʨʠʝʨʠʪʝ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʝʥʝʨʛʝʪʩʢʘ 
ʝʬʠʢʘʩʥʦʩʪ.  

ʉʧʝʮʠʬʠʯʥʠʪʝ ʮʝʣʠ ʥʘ ʧʨʦʝʢʪʦʪ ʊʈɸʀʅɽɽ ʩʝ: 

1. ʅʘʜʛʨʘʜʙʘ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʘʪʘ ʰʝʤʘ ʟʘ ʪʝʭʥʠʯʘʨʠ, ʨʘʢʦʚʦʜʠʪʝʣʠ ʥʘ ʛʨʘʜʙʘ ʠ 
ʠʥʞʝʥʝʨʠ ʠ ʨʘʟʚʦʿ ʥʘ ʰʝʤʘ ʥʘ ʦʙʫʢʠ ʟʘ 5 ʟʘʥʠʤʘˁʘ ʥʘ ʨʘʙʦʪʥʠʮʠ ʠ ʜʚʝ ʟʘʥʠʤʘˁʘ 
ʧʦʚʨʟʘʥʠ ʩʦ ʆʀɽ (ʧʨʦʝʢʪʘʥʪʠ ʠ ʠʥʩʪʘʣʘʪʝʨʠ) ʩʦ ʦʩʥʦʚʘˁʝ ʥʘ ʎʝʥʪʘʨ ʥʘ ʟʥʘʝˁʝ ʟʘ 
ʧʦʜʜʨʰʢʘ ʥʘ ʨʘʟʚʦʿʦʪ ʥʘ ʦʜʨʞʣʠʚ ʧʘʟʘʨ, ʙʘʟʠʨʘʥ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ, ʩʦ 
ʛʦʜʠʰʝʥ ʢʘʧʘʮʠʪʝʪ ʟʘ ʨʝʧʣʠʮʠʨʘˁʝ ʥʘ 10 ʦʙʫʯʫʚʘʯʠ ʠ 600 ʢʚʘʣʠʬʠʢʫʚʘʥʠ ʛʨʘʜʝʞʥʠ 
ʨʘʙʦʪʥʠʮʠ (200 ʩʦ ʦʙʫʢʘ ʠ 400 ʩʦ ʧʨʝʧʦʟʥʘʚʘˁʝ ʥʘ ʧʨʝʪʭʦʜʥʦʪʦ ʟʥʘʝˁʝ). 

2. ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʩʚʝʩʥʦʩʪʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʮʠʪʝ ʚʦ ʛʨʘʜʝʞʥʠʰʪʚʦʪʦ ʟʘ ʧʨʠʤʝʥʘ ʥʘ 
ʘʣʘʪʢʘʪʘ ɹʀʄ (Building Information Modelling) ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʤʫʣʪʠ-ʜʠʩʮʠʧʣʠʥʘʨʝʥ 
ʧʨʠʦʜ ʚʦ ʢʦʥʩʪʨʫʢʮʠʠʪʝ/ʦʙʿʝʢʪʠʪʝ ʢʦʿ ʙʠ ʨʝʟʫʣʪʠʨʘʣ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʧʦʤʝʺʫ 
ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʠ ʨʝʘʣʥʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ, ʧʨʝʢʫ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ 
ʥʘ ʛʨʘʜʙʠʪʝ, ʤʝʨʝˁʝ ʥʘ ʟʘʰʪʝʜʠʪʝ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 
ʚʥʘʪʨʝʰʥʠʦʪ ʘʤʙʠʝʥʪ. 

3. ɿʛʦʣʝʤʝʥʦ ʧʨʝʧʦʟʥʘʚʘˁʝ ʥʘ ʧʘʟʘʨʦʪ ʥʘ ʚʝʰʪʠʥʠʪʝ ʚʦ ʛʨʘʜʝʞʥʠʦʪ ʩʝʢʪʦʨ ʠ 
ʧʦʜʦʙʨʝʥʘ ʩʦʨʘʙʦʪʢʘ ʧʦʤʝʺʫ ʨʘʟʣʠʯʥʠ ʛʨʫʧʠ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʮʠ ʠ ʚʦʚʝʜʫʚʘˁʝ ʥʘ 
ʤʝʪʦʜʦʣʦʛʠʿʘ ʥʘ ʟʘʝʜʥʠʯʢʦ ʧʨʠʟʥʘʚʘˁʝ ʥʘ ʚʝʰʪʠʥʠʪʝ ʧʦʤʝʺʫ ʪʨʠ ʝʚʨʦʧʩʢʠ ʟʝʤʿʠ 
(ɻʨʮʠʿʘ, ʉʣʦʚʝʥʠʿʘ ʠ ʍʨʚʘʪʩʢʘ). 

2. ʎɽʃʀ ʀ ʈɽɿʋʃʊɸʊʀ ʦʜ ʦʙʫʢʘʪʘ ʥʘ ʘʨʭʠʪʝʢʪʠ 

ʆʧʰʪʘ ʮʝʣ ʥʘ ʦʙʫʢʘʪʘ ʝ ʦʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʫʯʝʩʥʠʮʠʪʝ ʜʘ ʩʣʝʜʘʪ ʠ ʧʨʠʤʝʥʫʚʘʘʪ 
ʩʠʩʪʝʤʘʪʩʢʠ ʠ ʣʦʛʠʯʝʥ ʧʨʠʩʪʘʧ ʚʦ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ɽɽ ʦʙʿʝʢʪʠ ʧʨʝʢʫ ʠʥʪʝʛʨʠʨʘˁʝ ʥʘ 
ʯʝʪʠʨʠʪʝ ʧʦʜʨʘʯʿʘ/ʪʦʯʢʠ ʚʦ ʧʣʘʥʠʨʘˁʝʪʦ ʠ ʛʨʘʜʝˁʝʪʦ ʥʘ ʦʙʿʝʢʪʦʪ (ʧʦʪʨʝʙʘʪʘ ʥʘ ʈʄ ʟʘ 
ɽɽ; ʟʥʘʝˁʝ ʠ ʚʝʰʪʠʥʠ ʟʘ ʧʨʝʩʤʝʪʢʠʪʝ ʟʘ ɽɽ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ɽɽ ʦʙʿʝʢʪʠ; 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʩʧʦʨʝʜ ɽɽ 
ʠ ʧʦʜʠʛʘˁʝ ʥʘ ʩʚʝʩʥʦʩʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʟʘ ʜʦʜʘʜʝʥʘʪʘ ʚʨʝʜʥʦʩʪ ʦʜ ʧʨʦʝʢʪʠʨʘˁʝ ʠ 
ʛʨʘʜʙʘ ʥʘ ɽɽ ʦʙʿʝʢʪʠ). 

ʉʧʝʮʠʬʠʯʥʠ ʮʝʣʠ ʥʘ ʦʙʫʢʘʪʘ ʩʝ: 

¶ ʇʦʜʠʛʘˁʝ ʥʘ ʩʚʝʩʥʦʩʪʘ ʟʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ɽɽ ʥa ʥʠʚʦ ʥʘ ʜʨʞʘʚʘ ʠ ʥʘ ʥʠʚʦ ʥʘ 
ʠʥʚʝʩʪʠʪʦʨ; 

¶ ɿʥʘʝˁʝ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪʦʪ ʠ ʚʝʰʪʠʥʠ ʟʘ 
ʧʨʝʩʤʝʪʢʠ ʟʘ ʧʣʘʥʠʨʘʥʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ; 

¶ ʀʥʬʦʨʤʘʮʠʠ ʟʘ ʙʘʨʘˁʘʪʘ ʥʘ ɿʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ 
ʠʩʧʦʣʥʫʚʘˁʝ;  

¶ ʉʪʝʢʥʫʚʘˁʝ ʨʘʟʙʠʨʘˁʝ ʟʘ ʧʦʪʨʝʙʘʪʘ ʦʜ ʩʦʿʫʟʥʠʰʪʚʦ ʩʦ ʢʣʠʝʥʪʠʪʝ ʟʘ 
ʚʘʣʦʨʠʟʠʨʘˁʝ ʥʘ ʜʦʜʘʜʝʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ɽɽ ʦʙʿʝʢʪ. 
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

ʆʯʝʢʫʚʘʥʠ ʨʝʟʫʣʪʘʪʠ: 
 

¶ ʋʯʝʩʥʠʮʠʪʝ ʩʝ ʟʘʧʦʟʥʘʝʥʠ ʩʦ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠʦʪ ʠ ʣʦʛʠʯʝʥ ʧʨʠʩʪʘʧ ʚʦ 
ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ɽɽ ʦʙʿʝʢʪʠ; 

¶ ʋʯʝʩʥʠʮʠʪʝ ʩʝ ʩʚʝʩʥʠ ʟʘ ʧʨʠʜʦʥʝʩʦʪ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʥʘ ɽɽ ʦʙʿʝʢʪʠ ʠ ʩʝ 
ʚʢʣʫʯʝʥʠ ʚʦ ʩʣʝʜʝˁʝʪʦ ʥʘ ʥʠʚʥʠʦʪ ʧʨʠʜʦʥʝʩ ʚʦ ʧʨʦʝʢʪʠʪʝ ʰʪʦ ʛʠ ʧʨʦʝʢʪʠʨʘʘʪ 
ʠ/ʠʣʠ ʦʜʦʙʨʫʚʘʘʪ ʩʦ ʝʥʝʨʛʝʪʩʢʘ ʢʣʘʩʘ; 

¶ ʋʯʝʩʥʠʮʠʪʝ ʩʝ ʟʘʧʦʟʥʘʝʥʠ ʩʦ ʤʝʪʦʜʠʪʝ ʥʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ 
ʧʦʪʨʦʰʫʚʘʯʢʘ ʠ ʜʦʢʫʤʝʥʪʘʮʠʿʘʪʘ ʟʘ ʜʝʬʠʥʠʨʘˁʝ ʥʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘʪʘ ʥʘ 
ʦʙʿʝʢʪʦʪ. 

ʇʦ ʦʙʫʢʘʪʘ ˃ʝ ʙʠʜʘʪ ʠʩʧʦʨʘʯʘʥʠ: 

¶ ʉʝʨʪʠʬʠʢʘʪʠ ʟʘ ʫʯʝʩʥʠʮʠʪʝ ʥʘ ʦʙʫʢʘʪʘ ʠ 

¶ ʀʟʚʝʰʪʘʠ ʦʜ ʦʜʨʞʘʥʠʪʝ ʦʙʫʢʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʦʙʫʢʘʪʘ ʪʨʝʙʘ ʜʘ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘʘʪ ʧʨʝʢʫ ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʠʟʚʝʜʙʘ ʥʘ 
ʦʙʿʝʢʪʠ ʢʦʠ ʩʝ ʩʦ: 

¶ ʧʦʜʦʙʨʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ ʦʜʥʦʩ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʧʨʠʤʝʥʘʪʘ ʥʘ 
ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ ʠ  

¶ ʥʘʤʘʣʝʥʘ ʝʤʠʩʠʿʘ ʥʘ CO2. 

ʄʝʨʝˁʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʝ ʦʙʿʘʩʥʝʪʦ ʚʦ ɻʣʘʚʘ 5. 
 

3. ʎɽʃʅɸ ɻʈʋʇɸ 

ʎʝʣʥʘ ʛʨʫʧʘ ʥʘ ʦʚʘʘ ʦʙʫʢʘ ʩʝ ʠʥʞʝʥʝʨʠ-ʜʠʧʣʦʤʠʨʘʥʠ ʘʨʭʠʪʝʢʪʠ, ʩʦ ʤʠʥʠʤʘʣʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ - ʥʠʚʦ VII, ʢʦʠ ʜʝʿʩʪʚʫʚʘʘʪ ʚʦ ʧʦʣʝʪʦ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʛʨʘʜʝʞʥʠ ʦʙʿʝʢʪʠ 
ʠʣʠ ʩʝ ʘʥʛʘʞʠʨʘʥʠ ʚʦ ʿʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʩʝ ʟʘʥʠʤʘʚʘʘʪ ʩʦ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ 
ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ. 

ɼʠʨʝʢʪʥʠ ʢʦʨʠʩʥʠʮʠ 

ɵʝ ʙʠʜʘʪ ʚʢʣʫʯʝʥʠ 50 ʘʨʭʠʪʝʢʪʠ ʚʦ ʦʙʫʢʘ ʟʘ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʧʦʤʝʺʫ 
ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʠ ʨʝʘʣʥʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʦʙʿʝʢʪʠʪʝ. ʇʨʝʪʭʦʜʥʠ ʫʩʣʦʚʠ ʟʘ 
ʟʘʠʥʪʝʨʝʩʠʨʘʥʠʪʝ ʢʘʥʜʠʜʘʪʠ: ʧʦʜʥʝʩʝʥʘ ʧʨʠʿʘʚʘ ʟʘ ʫʯʝʩʪʚʦ ʚʦ ʧʨʦʝʢʪʦʪ ʠ ʦʜʛʦʚʦʨʝʥ 
ʧʨʘʰʘʣʥʠʢ ʟʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʦʙʫʢʘ.  

4. ʇʈʆɻʈɸʄɸ ʅɸ ʆɹʋʂɸʊɸ 

ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʦʙʫʢʘ ʝ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʚʦ ʯʝʪʠʨʠ ʤʦʜʫʣʠ:  
 
ʄʦʜʫʣ 1: ʆʇʐʊʆ ɿɸ ɽʅɽʈɻɽʊʉʂɸʊɸ ɽʌʀʂɸʉʅʆʉʊ  
ʄʦʜʫʣ 2: ʇʈʆɽʂʊʀʈɸɳɽ ʅɸ ɽʅɽʈɻɽʊʉʂʀ ɽʌʀʂɸʉʅʀ ʆɹɱɽʂʊʀ  
ʄʦʜʫʣ 3: ɿɸʂʆʅʉʂɸ ʈɽɻʋʃɸʊʀɺɸ 
ʄʦʜʫʣ 4: ʂʃʀɽʅʊʀʊɽ - ʉʆɱʋɿʅʀʎʀ ʅɸ ɽʅɽʈɻɽʊʉʂɸʊɸ ɽʌʀʂɸʉʅʆʉʊ 
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ʅʘ ʧʦʯʝʪʦʢʦʪ ʥʘ ʦʙʫʢʘʪʘ ʝʜʥʘ ʩʝʩʠʿʘ ˃ʝ ʙʠʜʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ baseline 
ʠʥʜʠʢʘʪʦʨʠ ʠ ʪʦʘ : 

ü ʟʘ ʦʙʝʤʦʪ ʠ ʢʚʘʜʨʘʪʫʨʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʦʙʿʝʢʪʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʫʯʝʩʥʠʮʠʪʝ ʚʦ 
ʧʝʨʠʦʜ ʥʘ ʝʜʥʘ ʛʦʜʠʥʘ (2018) ʟʘ ʘʨʭʠʪʝʢʪʠ ʰʪʦ ʧʨʦʝʢʪʠʨʘʘʪ ʠ 

ü ʦʙʝʤʦʪ ʠ ʢʚʘʜʨʘʪʫʨʘʪʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʟʘ ʢʦʠ ʩʝ ʠʟʜʘʜʝʥʠ ʦʜʦʙʨʝʥʠʿʘ ʟʘ ʛʨʘʜʙʘ ʚʦ 
2018 ʛʦʜʠʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʥʘ ʿʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ. 

ʎʝʣʪʘ ʥʘ ʦʚʘ ʩʝʩʠʿʘ ʝ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʦʙʝʤʦʪ ʥʘ ʨʘʙʦʪʘ ʥʘ 50 ʫʯʝʩʥʠʮʠ ʢʦʿʘ ˃ʝ ʩʣʫʞʠ ʟʘ 
ʧʣʘʥʠʨʘˁʝ ʥʘ ʠʜʥʠʦʪ ʥʠʚʝʥ ʧʨʠʜʦʥʝʩ ʚʦ ɽɽ ʦʙʿʝʢʪʠ  ʚʦ 2019 ʛʦʜʠʥʘ.
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

5. ʄʆɼʋʃ 1: ʆʇʐʊʆ ɿɸ ɽʅɽʈɻɽʊʉʂɸʊɸ ɽʌʀʂɸʉʅʆʉʊ 

ʇʨʚʠʦʪ ʤʦʜʫʣ ʦʧʬʘ˃ʘ ʧʨʦʜʣʘʙʦʯʫʚʘˁʝ ʥʘ ʟʥʘʝˁʝʪʦ ʥʘ ʫʯʝʩʥʠʮʠʪʝ ʟʘ ʝʥʝʨʛʝʪʩʢʘʪʘ 
ʝʬʠʢʘʩʥʦʩʪ ʠ ʥʝʿʟʠʥʦʪʦ ʟʥʘʯʝˁʝ. ʎʝʣʪʘ ʥʘ ʦʚʘ ʦʙʫʢʘ ʝ ʥʘ ʫʯʝʩʥʠʮʠʪʝ ʜʘ ʠʤ ʩʪʘʥʝ 
ʧʦʙʣʠʩʢʘ ʠ ʣʝʩʥʦ ʧʨʠʬʘʪʣʠʚʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʤʝʨʢʠ ʟʘ eʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ 
ʧʦʰʠʨʦʢ ʦʧʰʪʝʩʪʚʝʥ ʢʦʥʪʝʢʩʪ.  

5.1. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʧʦʠʤʦʪ Ăɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪñ (ɽɽ) 

ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʧʨʝʪʩʪʘʚʫʚʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʠʪʝ ʦʜ ʝʥʝʨʛʠʿʘ ʟʘ 
ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʝʜʥʘ ʜʝʿʥʦʩʪ ʩʦ ʰʪʦ ʩʝ ʝʣʠʤʠʥʠʨʘʘʪ ʥʝʧʦʪʨʝʙʥʠʪʝ ʟʘʛʫʙʠ ʥʘ ʝʥʝʨʛʠʿʘ. 
ʊʘʘ ʦʙʝʟʙʝʜʫʚʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʝʥʝʨʛʠʿʘ, ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʨʦʰʦʮʠʪʝ, 
ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ, ʧʦʜʦʙʨʠ ʫʩʣʦʚʠ ʟʘ ʞʠʚʝʝˁʝ ʠ ʨʘʙʦʪʝˁʝ, ʧʦʣʝʩʥʦ 
ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʠ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʦʧʰʪʝʩʪʚʝʥʘʪʘ ʦʜʛʦʚʦʨʥʦʩʪ. 

5.2. ɺʣʠʿʘʥʠʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʨʟ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ 

ʂʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʝʜʝʥ ʦʜ ʥʘʿʢʦʥʪʨʘʚʝʨʟʥʠʪʝ ʧʨʝʜʠʟʚʠʮʠ ʩʦ ʢʦʠ ʩʝ ʩʦʦʯʫʚʘ 
ʦʧʰʪʝʩʪʚʦʪʦ. ɻʣʦʙʘʣʥʘʪʘ ʝʤʠʩʠʿʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ ʬʦʩʠʣʥʠ ʛʦʨʠʚʘ ʩʝ 
ʟʛʦʣʝʤʫʚʘ ʩʝʢʦʿʘ ʛʦʜʠʥʘ, ʠ ʧʦʢʨʘʿ ʥʘʧʦʨʠʪʝ ʜʘ ʙʠʜʝ ʫʙʣʘʞʝʥʘ, ʤʝʺʫ ʜʨʫʛʦʪʦ ʠ ʧʨʝʢʫ 
ʤʝʨʢʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ. ɽʬʝʢʪʠʚʥʦʩʪʘ ʥʘ ʦʚʠʝ ʤʝʨʢʠ ʝ ʢʦʤʧʨʦʤʠʪʠʨʘʥʘ ʩʦ 
ʨʘʩʪʝʯʢʘʪʘ ʧʦʧʫʣʘʮʠʿʘ ʠ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʜʦʩʪʘʧʥʦʩʪʘ ʥʘ ʝʣʝʢʪʨʠʯʥʘʪʘ ʦʧʨʝʤʘ ʠ 
ʘʧʘʨʘʪʠ.  

ɿʘ ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʦʚʠʝ ʧʨʝʜʠʟʚʠʮʠ ʪʨʝʙʘ ʜʘ ʩʝ ʠʩʧʦʣʥʘʪ ʩʣʝʜʥʠʪʝ ʮʝʣʠ: 

¶ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʟʘʨʘʜʠ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ 
ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʫʚʘˁʝ ʠ ʨʘʩʪʝˁʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʤʦʨʠˁʘʪʘ; 

¶ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ ʟʘʩʥʦʚʘʥʦ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʥʝʨʛʝʪʩʢʠʪʝ ʧʦʪʨʝʙʠ ʧʨʝʢʫ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ; 

¶ ʠʟʥʘʦʺʘˁʝ ʥʘ ʥʘʯʠʥ ʥʘ ʪʨʘʥʩʧʦʨʪ ʢʦʿ ʥʝ ʧʨʝʜʠʟʚʠʢʫʚʘ ʟʘʛʘʜʫʚʘˁʝ. 

ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʝ ʧʨʚʘʪʘ ʛʦʣʝʤʘ ʝʢʦʥʦʤʠʿʘ ʢʦʿʘ ˃ʝ ʧʦʩʪʠʛʥʝ ʢʣʠʤʘʪʩʢʘ ʥʝʫʪʨʘʣʥʦʩʪ ʚʦ 
ʪʝʢʦʪ ʥʘ ʩʣʝʜʥʠʪʝ ʪʨʠ ʜʝʮʝʥʠʠ. ɽʢʩʧʝʨʪʠʪʝ ʚʝʣʘʪ ʜʝʢʘ ʧʨʝʢʠʥʫʚʘˁʝʪʦ ʥʘ ʫʧʦʪʨʝʙʘʪʘ 
ʥʘ ʬʦʩʠʣʥʠ ʛʦʨʠʚʘ ʠ ʧʨʦʮʝʩʦʪ ʟʘ ʜʝʢʘʨʙʦʥʠʟʘʮʠʿʘ ʩʝ ʥʘʿʚʘʞʥʠʪʝ ʤʝʨʢʠ ʧʦʪʨʝʙʥʠ ʟʘ ʜʘ 
ʩʝ ʧʦʩʪʠʛʥʘʪ ʮʝʣʠʪʝ ʥʘ ʜʦʛʦʚʦʨʦʪ ʟʘ ʢʣʠʤʘʪʘ ʦʜ ʇʘʨʠʟ ʦʜ 2015 ʛʦʜʠʥʘ: ʜʘ ʩʝ ʦʛʨʘʥʠʯʠ 
ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʫʚʘˁʝ ʥʘ 1,5 ʩʪʝʧʝʥʠ ʜʦ ʢʨʘʿʦʪ ʥʘ ʚʝʢʦʪ. ʂʣʠʤʘʪʩʢʠʪʝ ʠ ʝʥʝʨʛʝʪʩʢʠʪʝ 
ʮʝʣʠ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʩʝ ʧʨʝʟʝʥʪʠʨʘʥʠ ʥʘ ʩʣʝʜʥʠʪʝ web - ʩʪʨʘʥʠ: 

¶ 2020 climate and energy package 
¶ 2030 climate and energy framework 

ʎʝʣʠʪʝ ʩʝ ʪʘʢʘ ʜʝʬʠʥʠʨʘʥʠ  ʜʘ ʤʦʞʘʪ ʜʘ ʦʚʦʟʤʦʞʘʪ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʢʦʥ Ălow-carbon 
economyñ  ʜʝʪʘʣʥʦ ʦʧʠʰʘʥʘ ʥʘ web - ʩʪʨʘʥʘʪʘ  2050 low-carbon roadmap. 

 

ʇʨʠʤʝʨ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘ ʥʘ CO2 ʟʘ 36% , ʥʘ ʭʦʪʝʣ, ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʝʨʢʠ ʟʘ 
ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ: 

https://ec.europa.eu/clima/policies/strategies/2020_en
https://ec.europa.eu/clima/policies/strategies/2030_en
https://ec.europa.eu/clima/policies/strategies/2050_en
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ʊʘʙʝʣʘ 1: ʅʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘ ʥʘ CO2 ʚʦ ʭʦʪʝʣ 

ʂʦʤʧʝʥʟʘʮʠʿʘ ʟʘ ʟʛʦʣʝʤʝʥʘʪʘ ʝʤʠʩʠʿʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠ ʩʦ, ʩʝ 
ʧʦʯʝʩʪʦ, ʟʘʟʝʣʝʥʫʚʘˁʝ ʥʘ ʧʦʢʨʠʚʠʪʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʚʦ ʫʨʙʘʥʠʪʝ ʩʨʝʜʠʥʠ. 

5.3. ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʢʘʢʦ ʧʘʪ ʢʦʥ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ 

ʆʜʨʞʣʠʚʦʩʪʘ ʝ ʢʣʫʯʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥ ʢʦʿʘ ʩʝ ʩʪʨʝʤʠ ʨʘʟʚʠʝʥʠʦʪ ʩʚʝʪ. ʉʝ ʟʙʦʨʫʚʘ 
ʟʘ ʦʜʨʞʣʠʚʠ ʧʨʦʮʝʩʠ, ʦʜʨʞʣʠʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ. ʎʝʣʠʥʘʪʘ, ʥʦ ʠ ʩʝʢʦʿʘ 
ʥʝʿʟʠʥʘ ʢʦʤʧʦʥʝʥʪʘ ʪʨʝʙʘ ʜʘ ʝ ʦʜʨʞʣʠʚʘ ʠʣʠ ʩʘʤʦ-ʦʜʨʞʣʠʚʘ. ʆʜʨʞʣʠʚʦʩʪʘ ʪʨʝʙʘ ʜʘ 
ʦʚʦʟʤʦʞʠ ʟʘʜʦʚʦʣʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʜʝʥʝʰʥʠʮʘʪʘ ʜʘ ʥʝ ʛʦ ʟʘʛʨʦʟʠ ʦʧʩʪʘʥʦʢʦʪ ʠ 
ʨʘʟʚʦʿʦʪ ʥʘ ʩʣʝʜʥʠʪʝ ʛʝʥʝʨʘʮʠʠ. ʆʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ ʿʘ ʟʘʰʪʠʪʫʚʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, 
ʥʦ ʛʦ ʦʚʦʟʤʦʞʫʚʘ ʠ ʨʘʟʚʦʿʦʪ ʥʘ ʝʢʦʥʦʤʠʿʘʪʘ ʠ ʥʘ ʮʝʣʦʪʦ ʦʧʰʪʝʩʪʚʦ. 

ɿʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʦʜʨʞʣʠʚʦʩʪ ʚʦ ʝʥʝʨʛʝʪʠʢʘʪʘ ʧʦʪʨʝʙʥʘ ʝ ʧʨʝʦʨʠʝʥʪʘʮʠʿʘ ʢʦʥ 
ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ  ʥʘ  ʝʥʝʨʛʠʿʘ  ʚʦ ʰʪʦ ʩʧʘʺʘʘʪ:  ʝʥʝʨʛʠʿʘʪʘ  ʥʘ ʚʝʪʝʨʦʪ  ʧʨʝʢʫ ʚʝʪʝʨʥʠ 
ʮʝʥʪʨʘʣʠ, ʥʘ ʚʦʜʘʪʘ ʧʨʝʢʫ ʤʠʥʠ ʭʠʜʨʦʮʝʥʪʨʘʣʠ, ʥʘ ʩʦʥʯʝʚʘʪʘ ʝʥʝʨʛʠʿʘ ʧʨʝʢʫ 
ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʮʝʥʪʨʘʣʠ, ʥʘ ʦʪʧʘʜʦʪ ʩʦ ʮʝʥʪʨʘʣʠ ʥʘ ʙʠʦʛʘʩ ʠ ʪ.ʥ. ʈʘʟʚʠʝʥʠʪʝ ʟʝʤʿʠ ʚʦ 
ʩʚʝʪʦʪ ʩʝ ʧʦʚʝ˃ʝ ʩʝ ʦʨʠʝʥʪʠʨʘʘʪ ʢʦʥ ʠʟʥʘʦʺʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ, ʢʘʢʦ 
ʰʪʦ ʝ ʝʥʝʨʛʠʿʘʪʘ ʥʘ ʙʨʘʥʦʚʠʪʝ ʥʘ ʚʦʜʘʪʘ ʠʣʠ ʥʘ ʧʣʠʤʘʪʘ ʠ ʦʩʝʢʘʪʘ, ʥʘʤʘʣʫʚʘʿ˃ʠ ʛʦ 
ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʥʝʦʙʥʦʚʣʠʚʠʪʝ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ ʢʦʠ ʩʝ ʠ ʥʘʿʛʦʣʝʤʠʪʝ ʧʨʝʜʠʟʚʠʢʫʚʘʯʠ 
ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʧʣʘʥʝʪʘʪʘ ʠ ʠʟʚʦʨ ʥʘ ʤʥʦʛʫ ʢʦʥʬʣʠʢʪʠ ʠ ʚʦʿʥʠ.  

˽͔͎ͪ͒ͦ͡ ͔͙ͣͪ͟ ͊͘ ͍͔ͨͦ͒ͦ͋ͪͯ͊ͥ ͤ͊ ͔͔͎͔ͤͪͭͫ͊ͭ͊͟ ͔ͺ͙͊ͫͤͦͫͭ͟ ͍ͦ ͔ͨͦͫͭͦ;͊͟ ͫͦͫͭͦ͋͊͞

ƪ²Ƙκ͎͔ͦ͒͒ͤκ͎ͦ͒͒ ͔ͤ ͎͙ͦ͒ͤt͙CO2κ͎ͦ͒

1 ˮ͙͔ͦͪ͊ͥ͘͡ ͤ͊ ͙͍ͨͦͪ͟444.094 745.249 4.481.679 6,0 115,45

2 ˮ͙͔ͦͪ͊ͥ͘͡ ͤ͊ ͍͙ͨͦ͒ͦ133.692 276.612 983.840 3,6 42,85

3 ˢ͍ͭͦͣ͊ͭͫ͊͟ ͔͎ͪͯ͊͡ͼ͙͊͞105.954 294.688 1.100.000 3,7 35,16

4 ˽ͯͣͨ͊ ͊͘ ˿́ˤ139.595 371.040 1.045.000 2,8 59,16

5 ˾͔͔ͯͨͪ͊ͭͦͪ͟ ͊͘ {t!83.004 219.962 730.000 3,3 27,56

6

˾͔͔͙ͯͨͪ͊ͭͦͪ͟Υ 

͔ͪͫͭͦͪ͊ͤΣ ͔͋͊ͤͭ͟ ͫ͊͊͡ 

͙ ͙ͦ͋͡

106.125 281.231 922.500 3,3 35,23

7
˭͔͊ͣͤ͊ ͤ͊ ͍͔͙͗͊ͪͤ 

͍͔͙͙ͫͭ͟͡ ͫͦ [95
21.108 88.879 185.750 2,1 21,11

ˤͯͨͤͦ͟Υ 629.122 1.562.358 9.448.769 6,0 225,70

˥͙ͦ͒΄ͤ͊ ͊͘΄͔ͭ͒͊ ͍ͦ ҈Υ26% 21% 36%

˽͙͊ͪ;͙ͤ 

͊͘΄͔͙ͭ͒
ˮ͍͔͙ͤͫͭͼ͙͊͞˽˽ˮ

˹͍͔͊ͣ͊ͯ͊ͥ͡ 

ͤ͊ ͔͙͙ͣͫ͊͞ 

ͤ͊ /h2

ͪ
͔
͒
͔
ͤ
 
͋
ͪ
ͦ
͞

˸͔ͪ͊͟ ͊͘ ͔ͤΦ 

͔ͺ͙͊ͫͤͦͫͭ͟ ͍ͦ 

͔ͨͦͫͭͦ;͙͟ ͍͙ͯͫͦ͡

˭͊΄͔ͭ͒͊ ͤ͊ 

ͺ͙ͤ͊ͤ͊͡ 

͔͔͎͙ͤͪ͊͞
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

5.4. ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʢʘʢʦ ʧʘʪ ʢʦʥ ʢʦʨʠʩʪʝˁʝ ʆʀɽ 

ʆʙʥʦʚʣʠʚʠʪʝ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ (ʆʀɽ) ʩʝ ʩʝʫʰʪʝ ʩʢʘʧʠ ʟʘ ʧʨʠʤʝʥʘ. ɽʜʝʥ ʦʜ ʥʘʯʠʥʠʪʝ 
ʜʘ ʙʠʜʘʪ ʧʦʜʦʩʪʘʧʥʠ ʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʧʦʪʨʝʙʘʪʘ ʟʘ ʝʥʝʨʛʠʿʘ ʧʨʝʢʫ ʤʝʨʢʠ ʟʘ  ʝʥʝʨʛʝʪʩʢʘʪʘ 
ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʩʠʪʝ ʦʙʣʘʩʪʠ. ɿʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʟʘ ʛʨʝʝˁʝ/ʣʘʜʝˁʝ ʧʦʪʨʝʙʥʦ 
ʝ ʠʟʦʣʠʨʘˁʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʩʦ hʪʦ ˃ʝ ʩʝ ʥʘʤʘʣʠ ʠʥʩʪʘʣʠʨʘʥʘʪʘ ʤʦ˃ʥʦʩʪ, ʮʝʥʘʪʘ, 
ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʠ ʪʨʦʰʦʮʠʪʝ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʦʙʝʟʙʝʜʫʚʘˁʝʪʦ ʥʘ ʝʥʝʨʛʠʿʘ ʟʘ 
ʛʨʝʝˁʝ/ʣʘʜʝˁʝ. ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʘ ʦʧʨʝʤʘ ʠ ʦʩʚʝʪʣʫʚʘˁʝ ˃ʝ ʿʘ ʥʘʤʘʣʠ ʧʦʪʨʝʙʘʪʘ ʟʘ 
ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠ ˃ʝ ʦʚʦʟʤʦʞʠ ʧʣʘʥʠʨʘˁʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʮʠ ʟʘ ʥʝʿʟʠʥʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ. ɽʬʠʢʘʩʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʘʥʠʪʘʨʥʘʪʘ ʪʦʧʣʘ ʚʦʜʘ ˃ʝ ʦʚʦʟʤʦʞʠ ʦʧʨʘʚʜʘʥʦ 
ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʦʥʯʝʚʠ ʢʦʣʝʢʪʦʨʠ. 

ʇʨʠʤʝʨ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʆʀɽ ʧʨʠ ʛʨʝʝˁʝ ʚʦ ʝʜʝʥ ʠʥʜʫʩʪʨʠʩʢʠ ʦʙʿʝʢʪ: 

 
ʊʘʙʝʣʘ 2: ʊʦʧʣʠʥʩʢʠ ʧʫʤʧʠ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠ ʦʙʿʝʢʪ 

ʅʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʝʥʝʨʛʠʿʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʪʦʧʣʠʥʩʢʠ ʧʫʤʧʠ ʚʦ 
ʦʜʥʦʩ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʛʨʝʘʣʢʠ ʠʟʥʝʩʫʚʘ 148.555 kWh ʠʣʠ 39,45%. 

ʇʨʠʤʝʨ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʥʘʙʘʚʢʘʪʘ ʥʘ ʪʦʧʣʠʥʩʢʘ ʧʫʤʧʘ, ʟʘ 
ʠʟʦʣʠʨʘʥ ʠ ʥʝʠʟʦʣʠʨʘʥ ʦʙʿʝʢʪ, ʝ ʜʘʜʝʥ ʚʦ ʧʨʠʤʝʨʦʪ ʟʘ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʩʢʘ ʧʫʤʧʘ 
ʚʦ ʦʩʥʦʚʥʦ ʫʯʠʣʠʰʪʝ ʚʦ ʧʦʛʣʘʚʿʝʪʦ 8.5. 

ʅʦ, ʢʘʢʦ ʝʜʝʥ ʧʨʝʜʫʩʣʦʚ ʟʘ ʩʠʪʝ ʩʣʫʯʘʠ ʝ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʉʠʩʪʝʤ ʟʘ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ 
ʝʥʝʨʛʠʿʘʪʘ (ʉʋɽ) ʢʦʿ ʙʝʟ ʛʦʣʝʤʠ ʚʣʦʞʫʚʘˁʘ ʦʚʦʟʤʦʞʫʚʘ ʨʘʮʠʦʥʘʣʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʠʪʝ 
ʨʝʩʫʨʩʠ ʠ ʤʦʞʝ ʜʘ ʧʨʠʜʦʥʝʩʝ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʝʥʝʨʛʠʿʘ ʠ ʟʘ (10-15)%. 

5.5. ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʚʨʟ ʢʦʤʬʦʨʦʪ 

ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʥʝ ʝ ʦʙʠʯʥʦ ʰʪʝʜʝˁʝ ʥʘ ʝʥʝʨʛʠʿʘ. ɽʥʝʨʛʠʿʘ ʤʦʞʝ ʜʘ ʩʝ 
ʟʘʰʪʝʜʠ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʤʬʦʨʦʪ. ʅʘ ʧʨʠʤʝʨ: ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʥʘʤʝʩʪʦ ʜʘ ʩʝ 
ʢʦʨʠʩʪʘʪ ʩʠʪʝ ʩʦʙʠ ʚʦ ʢʫ˃ʘʪʘ, ʟʘʨʘʜʠ ʟʘʰʪʝʜʘ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʧʘʨʠ, ʩʝ ʢʦʨʠʩʪʘʪ ʩʘʤʦ ʜʚʝ 
ʩʦʙʠ. ʊʦʘ ʥʝ ʝ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ. ʀʩʪʦʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʠ ʥʘ ʦʩʚʝʪʣʫʚʘˁʝʪʦ. ɿʘ 
ʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʦʙʿʝʢʪʠʪʝ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʟʘʜʦʚʦʣʘʪ ʩʠʪʝ 
ʫʩʣʦʚʠ ʥʘ ʢʦʤʬʦʨ: 

¶ ɺʦʟʜʫʰʝʥ ʢʦʤʬʦʨ; 

¶ ʊʦʧʣʦʪʝʥ ʢʦʤʬʦʨ; 

¶ ʉʚʝʪʣʦʩʝʥ ʢʦʤʬʦʨ; 

¶ ɿʚʫʯʝʥ ʢʦʤʬʦʨ. 

ʉʦ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʪʨʝʙʘ ʜʘ ʩʝ ʟʘʜʨʞʠ ʢʦʤʬʦʨʦʪ ʥʘ ʞʠʚʝʝˁʝʪʦ, ʘ ʩʝʧʘʢ ʜʘ ʩʝ 
ʥʘʤʘʣʘʪ ʧʦʪʨʝʙʠʪʝ ʠ ʪʨʦʰʦʮʠʪʝ ʟʘ ʝʥʝʨʛʠʿʘ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʝʜʠʥʩʪʚʝʥʦ ʩʦ 
ʜʦʙʨʦ ʠʟʦʣʠʨʘʥ ʦʙʿʝʢʪ ʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʝʬʠʢʘʩʥʦ ʛʨʝʝˁʝ, ʣʘʜʝˁʝ ʠ ʦʩʚʝʪʣʫʚʘˁʝ. 



ʅʇɽʌʄ 1 ʇʈʑʋʇ ʀɹ ɾʆɾʉɼɾʋʊʃɹ ɾʍʁʃɹʊʆʇʊʋ                                                                                                     
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5.6. ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʚʨʟ ʟʜʨʘʚʿʝʪʦ 

ʇʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʠ ʩʦ ʩʫʙʩʪʘʥʜʘʨʜʥʠ 
ʪʝʤʧʝʨʘʪʫʨʠ ʚʦ ʧʨʦʩʪʦʨʦʪ ʚʦ ʢʦʿ ʩʝ ʧʨʝʩʪʦʿʫʚʘ, ʥʦ ʪʦʛʘʰ ʥʝ ʟʙʦʨʫʚʘʤʝ ʟʘ ʝʥʝʨʛʝʪʩʢʘ 
ʝʬʠʢʘʩʥʦʩʪ ʙʠʜʝʿ˃ʠ ʟʜʨʘʚʿʝʪʦ ʝ ʟʘʛʨʦʟʝʥʦ. ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʪʨʝʙʘ ʜʘ ʦʙʝʟʙʝʜʠ 
ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠ ʟʘ ʧʨʝʩʪʦʿ, ʜʝʬʠʥʠʨʘʥʠ ʩʦ ʩʪʘʥʜʘʨʜʠ ʠ ʧʦʪʚʨʜʝʥʠ ʚʦ ʧʨʘʢʩʘ. ɺʦ 
ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ ʚʦ ʩʠʪʝ ʦʙʿʝʢʪʠ ʢʘʜʝ ʧʨʝʩʪʦʿʫʚʘ 
ʯʦʚʝʢʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ  ʪʨʝʙʘ ʜʘ ʠʟʥʝʩʫʚʘ 20Áʉ, ʦʩʚʝʥ ʚʦ 
ʙʦʣʥʠʮʠʪʝ ʠ ʩʪʘʨʩʢʠʪʝ ʜʦʤʦʚʠ ʚʦ ʢʦʠ ʪʨʝʙʘ ʜʘ ʙʠʜʝ 22Áʉ, ʘ ʚʦ ʙʘʟʝʥʠʪʝ 28Áʉ. ʉʝʢʦʝ 
ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʝʜʠʟʚʠʢʫʚʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʠ 
ʪʨʦʰʦʮʠʪʝ, ʘ ʩʝʢʦʝ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʛʦ ʟʘʛʨʦʟʫʚʘ ʟʜʨʘʚʿʝʪʦ. 

ʇʨʠʤʝʨ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʧʨʠ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 
ʚʥʘʪʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 1Áʉ, ʧʨʠ ʠʩʪʘ ʥʘʜʚʦʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ: 

¶ ʉʦʩʪʦʿʙʘ ʩʦ 20Áʉ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʠʟʤʝʥʠ ʥʘ ʚʦʟʜʫʭ ʦʜ 0,4 h-1: 

                                 
ʊʘʙʝʣʘ 3: Qnd ʧʨʠ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20Áʉ 

¶ ʉʦʩʪʦʿʙʘ ʩʦ 21Áʉ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʠʟʤʝʥʠ ʥʘ ʚʦʟʜʫʭ ʦʜ 0,4 h-1: 

                  
 ʊʘʙʝʣʘ 4: Qnd ʧʨʠ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 21Áʉ 

ʈʘʟʣʠʢʘʪʘ ʦʜ 1Áʉ ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ 1.035 
kWh ʠʣʠ 13,7%.  

¶ ʉʦʩʪʦʿʙʘ ʩʦ 20Áʉ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʠʟʤʝʥʠ ʥʘ ʚʦʟʜʫʭ ʦʜ 0,8 h-1: 
 

                    
                  ʊʘʙʝʣʘ 5: Qnd ʧʨʠ ʚʥ. ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20Áʉ ʠ ʠʟʤʝʥʠ ʥʘ ʚʦʟʜʫʭ 0,8 h-1 

ɼʦʢʦʣʢʫ ʧʘʢ ʚʝʥʪʠʣʘʮʠʿʘʪʘ ʜʚʦʿʥʦ ʩʝ ʟʛʦʣʝʤʠ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʩʝ 
ʟʛʦʣʝʤʫʚʘ ʟʘ 2.636 kWh ʠʣʠ 34,8%. 

ɺʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʧʨʦʧʠʰʘʥʘʪʘ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʩʠʪʝ ʦʙʿʝʢʪʠ ʠʟʥʝʩʫʚʘ 26Áʉ 
ʦʩʚʝʥ ʟʘ ʙʘʟʝʥʠʪʝ ʟʘ ʢʦʠ ʩʝ ʧʨʦʧʠʰʘʥʠ 28Áʉ. ʉʝʢʦʝ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʣʝʪʝ 
ʠʩʪʦ ʪʘʢʘ ʛʦ ʟʘʛʨʦʟʫʚʘ ʟʜʨʘʚʿʝʪʦ, ʘ ʠ ʛʠ ʟʛʦʣʝʤʫʚʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ ʠ 
ʪʨʦʰʦʮʠ ʟʘ ʣʘʜʝˁʝ. 

ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʧʦʜʨʘʟʙʠʨʘ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠ ʥʘ ʧʨʝʩʪʦʿ ʠ ʠʟʙʘʣʘʥʩʠʨʘʥʠ 
ʪʨʦʰʦʮʠ ʚʦ ʩʠʪʝ ʛʦʜʠʰʥʠ ʚʨʝʤʠˁʘ. 

qtr= 25,89kWh/m2a Qtr= 4.921,04kWh/a

qi,ve= 13,95kWh/m2a Qi,ver= 2.651,62kWh/a

qnd= 39,84kWh/m2a Qnd= 7.572,66kWh/a

qtr= 29,77kWh/m2a Qtr= 5.658,64kWh/a

qi,ve= 15,51kWh/m2a Qi,ver= 2.948,60kWh/a

qnd= 45,28kWh/m2a Qnd= 8.607,24kWh/a
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

5.7. ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʨʟ ʧʨʦʠʟʚʦʜʥʠʪʝ ʧʨʦʮʝʩʠ 

ɿʘʰʪʝʜʠʪʝ ʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʠ ʩʦ ʠʩʢʣʫʯʫʚʘˁʝ ʥʘ ʤʘʰʠʥʠ ʠʣʠ ʮʝʣʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʧʨʦʮʝʩʠ, ʟʘ ʜʘ ʩʝ ʟʘʰʪʝʜʠ ʝʥʝʨʛʠʿʘ, ʥʝ ʩʝ ʤʝʨʢʠ ʟʘ ʝʥʝʨʛʝʪʩʢʘ 
ʝʬʠʢʘʩʥʦʩʪ. ʂʦʨʠʩʪʝˁʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʘ ʦʧʨʝʤʘ, ʢʘʢʦ ʠ ʧʨʘʚʠʣʥʦʪʦ 
ʢʦʨʠʩʪʝˁʝ ʠ ʧʨʘʚʠʣʥʦʪʦ ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʧʨʝʤʘʪʘ, ʤʦʞʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʟʘʰʪʝʜʠ ʢʦʠ ʛʦ 
ʥʘʤʘʣʫʚʘʘʪ ʯʠʥʝˁʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʦʪ ʠʣʠ ʫʩʣʫʛʘʪʘ. ʉʝʨʪʠʬʠʮʠʨʘˁʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝ 
ʩʦ ʝʥʝʨʛʝʪʩʢʘ ʢʣʘʩʘ (ʥʘ ʧʨʠʤʝʨ: ɸ+++) ʝ ʝʜʝʥ ʦʜ ʥʘʯʠʥʠʪʝ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘ ʟʘʰʪʝʜʘʪʘ 
ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʜʘ ʩʝ ʧʦʪʪʠʢʥʫʚʘ ʩʚʝʩʪʘ ʟʘ ʟʥʘʯʝˁʝʪʦ ʥʘ ʠʩʪʘʪʘ. 

5.8. ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʢʘʢʦ ʦʧʰʪʝʩʪʚʝʥʘ ʦʜʛʦʚʦʨʥʦʩʪ 

ʉʝʢʦʿʘ ʧʦʩʝʨʠʦʟʥʘ ʠʥʩʪʠʪʫʮʠʿʘ ʠʣʠ ʢʦʤʧʘʥʠʿʘ ʚʦʜʠ ʩʤʝʪʢʘ ʟʘ ʦʧʰʪʝʩʪʚʝʥʘʪʘ 
ʦʜʛʦʚʦʨʥʦʩʪ, ʦʜʥʦʩʥʦ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʢʦʝ ʛʦ ʠʤʘ ʚʦ ʦʧʰʪʝʩʪʚʦʪʦ. ʆʩʚʝʥ ʧʨʝʚʟʝʤʘˁʝʪʦ 
ʥʘ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʢʘʿ ʛʦʣʝʤʠʪʝ ʠʥʜʫʩʪʨʠʩʢʠ ʦʙʿʝʢʪʠ, ʢʦʤʧʘʥʠʠʪʝ 
ʩʝ ʪʨʫʜʘʪ ʜʘ ʧʦʢʘʞʘʪ  ʜʝʢʘ ʛʠ ʥʘʤʘʣʫʚʘʘʪ ʧʦʪʨʝʙʠʪʝ ʟʘ ʝʥʝʨʛʠʿʘ ʠ ʜʝʢʘ ʩʝ ʦʨʠʝʥʪʠʨʘʘʪ 
ʢʦʥ ʦʙʥʦʚʣʠʚʠʪʝ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ. ʆʚʠʝ ʟʘʣʦʞʙʠ ʩʝ ʚʝʨʠʬʠʢʫʚʘʘʪ ʠ ʧʨʝʢʫ 
ʉʝʨʪʠʬʠʢʘʪʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ, ʦʙʿʘʩʥʝʪ ʚʦ ʧʦʛʣʘʚʿʝ 7.8. 

ʂʘʢʦ ʩʪʠʤʫʣ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ ʚʦ ʩʚʝʪʦʪ ʩʝ ʚʦʚʝʜʫʚʘʘʪ ʙʨʝʥʜʠʨʘˁʘ ʠ ʩʝʨʪʠʬʠʢʘʪʠ ʢʘʢʦ 
ʰʪʦ ʝ LEED ʩʝʨʪʠʬʠʢʘʪʦʪ ʠʣʠ Green Building ʢʦʠ ʦʧʬʘ˃ʘʘʪ ʧʦʚʝ˃ʝ ʢʨʠʪʝʨʠʫʤʠ, ʦʩʚʝʥ 
ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ, ʢʘʢʦ ʢʦʤʬʦʨʦʪ, ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʚʦʜʘʪʘ, ʆʀɽ, ʪʨʝʪʠʨʘˁʝʪʦ 
ʥʘ ʦʪʧʘʜʦʪ ʠ ʟʘʟʝʣʝʥʫʚʘˁʝʪʦ ʥʘ ʦʢʦʣʠʥʘʪʘ ʟʘʨʘʜʠ ʧʦʭʫʤʘʥʦ ʫʨʙʘʥʦ ʞʠʚʝʝˁʝ. ʉʣʝʜʫʚʘ 
ʠʣʫʩʪʨʘʮʠʿʘ ʟʘ ʧʦʟʥʘʪʘʪʠ ʠ ʥʘʿʯʝʩʪʦ ʧʨʠʤʝʥʫʚʘʥʠ ʩʝʨʪʠʬʠʢʘʪʠ: 

                                                        

ʉʣʠʢʘ 1: ʇʨʠʤʝʨʠ ʟʘ ʩʝʨʪʠʬʠʢʘʪʠ ʥʘ ʟʝʣʝʥʠ ʟʛʨʘʜʠ 

                 
 

ʉʣʠʢʘ 2: ʇʨʠʤʝʨʠ ʟʘ ʟʝʣʝʥʠ ʟʛʨʘʜʠ 

ɿʘʟʝʣʝʥʫʚʘˁʝʪʦ ʥʘ ʦʙʿʝʢʪʠʪʝ ʙʘʨʘ ʧʦʛʦʣʝʤʦ ʚʥʠʤʘʥʠʝ ʠ ʟʥʘʝˁʝ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝ ʠ 
ʠʟʚʝʜʙʘ ʥʘ ʜʝʪʘʣʠʪʝ ʥʘ ʧʦʢʨʠʚʠʪʝ, ʼʠʜʦʚʠʪʝ ʠ ʞʘʨʜʠˁʝʨʠʪʝ. 

5.9. ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʢʘʢʦ ʧʘʪ ʢʦʥ ʝʥʝʨʛʝʪʩʢʘ ʥʝʟʘʚʠʩʥʦʩʪ 

ɽʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʝ ʝʜʝʥ ʦʜ ʥʘʿʩʠʛʫʨʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʠʪʝ 
ʟʘ ʝʥʝʨʛʠʿʘ ʥʘ ʥʠʚʦ ʥʘ ʜʨʞʘʚʘ. ɺʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʦʙʥʦʚʣʠʚʠʪʝ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ 
ʧʨʠʜʦʥʝʩʫʚʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʘʪʘ ʦʜ ʫʚʦʟ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʝʥʝʨʛʝʥʩʠ ʠ ʥʘ ʪʦʿ ʥʘʯʠʥ 
ʠ ʦʚʦʟʤʦʞʫʚʘ ʥʘ ʟʝʤʿʘʪʘ ʧʦʛʦʣʝʤ ʠʤʫʥʠʪʝʪ ʚʦ ʦʜʥʦʩ ʥʘ ʩʚʝʪʩʢʠʪʝ ʝʥʝʨʛʝʪʩʢʠʪʝ ʧʦʪʨʝʩʠ 
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ʥʘ ʧʘʟʘʨʦʪ, ʛʦ ʟʛʦʣʝʤʫʚʘ ʩʫʚʝʨʝʥʠʪʝʪʦʪ ʚʦ ʦʜʥʦʩ ʥʘ ʟʝʤʿʠʪʝ ʦʜ ʢʦʠ ʫʚʝʟʫʚʘ ʝʥʝʨʛʝʥʩʠ ʠ 
ʥʘ ʪʦʿ ʥʘʯʠʥ ʛʦ ʧʦʜʦʙʨʫʚʘ ʧʨʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ, ʘ ʧʦʪʦʘ ʠ ʮʝʣʦʢʫʧʥʠʦʪ ʠʥʪʝʛʨʠʪʝʪ ʥʘ 
ʟʝʤʿʘʪʘ.  

5.10. ʄʝʩʪʦʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʤʠʥʘʪʦʪʦ 

ɿʘʰʪʠʪʘʪʘ ʥʘ ʯʦʚʝʢʦʪ ʧʨʝʜ ʥʘʣʝʪʦʪ ʥʘ ʚʨʝʤʝʥʩʢʠʪʝ ʧʨʠʣʠʢʠ ʝ ʠʩʢʦʥʩʢʘ ʧʦʪʨʝʙʘ ʢʦʿʘ ʝ 
ʘʢʪʫʝʣʥʘ ʠ ʚʦ ʩʦʚʨʝʤʝʥʠʦʪ ʩʚʝʪ. ʄʘʪʝʨʠʿʘʣʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʤʝʥʫʚʘʘʪ, ʥʦ 
ʧʨʠʥʮʠʧʦʪ ʦʩʪʘʥʫʚʘ ʠʩʪ. 

                                        
ʉʣʠʢʘ 3: ʆʙʿʝʢʪ ʚʦ ʀʨʘʥ ʠ ʦʙʿʝʢʪ ʚʦ ɸʚʩʪʨʘʣʠʘ 

 
ʋʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʝʥʝʨʛʠʿʘ ʠ ʧʦʜʦʙʨʫʚʘˁʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʦʜʘʤʥʘ ʙʠʣʝ 
ʢʦʥʩʪʘʪʠʨʘʥʠ ʢʘʢʦ ʧʦʪʨʝʙʘ ʠ ʚʦ ʨʘʟʚʠʝʥʠʦʪ ʩʚʝʪ, ʟʘ ʠʥʜʫʩʪʨʠʿʘʪʘ ʠ ʪʨʛʦʚʠʿʘʪʘ. ʇʘʨʥʘʪʘ 
ʤʘʰʠʥʘ ʢʦʿʘ ʩʝ ʧʦʿʘʚʠʣʘ ʚʦ 1790-ʠʪʝ (Boulton and Watt) ʠʤʘʣʘ ʢʦʤʧʝʪʠʪʠʚʥʘ ʧʨʝʜʥʦʩʪ 
ʙʠʜʝʿ˃ʠ ʙʠʣʘ ʧʦʝʬʠʢʘʩʥʘ ʚʦ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʛʦʨʠʚʦ ʠ ʛʠ ʥʘʤʘʣʠʣʘ ʪʨʦʰʦʮʠʪʝ ʟʘ 
ʝʥʝʨʛʝʥʩʠ. ɺʦ ɺʪʦʨʘʪʘ ʩʚʝʪʩʢʘ ʚʦʿʥʘ ʝʬʠʢʘʩʥʘʪʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʛʦʨʠʚʘ ʙʠʣʘ ʢʣʫʯʝʥ 
ʬʘʢʪʦʨ ʚʦ ʩʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʩʣʠʢʫʚʘʿ˃ʠ ʩʝ ʠ ʚʦ ʧʦʚʦʝʥʠʦʪ ʧʝʨʠʦʜ, ʟʘʨʘʜʠ 
ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʨʝʩʫʨʩʠ.  ɽʥʝʨʛʝʪʩʢʠʦʪ ʤʝʥʘ˅ʤʝʥʪ ʩʝ ʨʘʟʚʠʚʘ ʧʦ ʧʨʚʘʪʘ 
ʥʘʬʪʝʥʘ ʢʨʠʟʘ ʚʦ 1973 ʛʦʜʠʥʘ ʟʘ ʜʘ ʩʝ 
ʝʬʝʢʪʫʠʨʘ ʧʦ ʚʪʦʨʘʪʘ ʥʘʬʪʝʥʘ ʢʨʠʟʘ ʚʦ 1973 ʛʦʜʠʥʘ.  
 
ʇʦ 45 ʛʦʜʠʥʠ ʤʦʞʝ ʚʝ˃ʝ ʜʘ ʩʝ ʩʦʛʣʝʜʘ ʝʚʦʣʫʪʠʚʥʠʦʪ ʧʘʪ ʥʘ ʤʦʜʝʨʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 
ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʝʥʝʨʛʠʿʘ ʠ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ. ɻʣʝʜʘʿ˃ʠ ʥʘʥʘʟʘʜ, ʩʧʦʨʝʜ  ɼʨ. 
ʉʪʠʚʝʥ ʌʘʫʢʝʩ ( Dr. Steven Fawkes) ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʘʪ ʥʝʢʦʣʢʫ ʿʘʩʥʠ ʬʘʟʠ, ʢʦʠ 
ʧʦʤʠʥʫʚʘʘʪ ʝʜʥʘ ʚʦ ʜʨʫʛʘ ʧʦ ʝʚʦʣʫʪʠʚʝʥ ʧʘʪ, ʩʦ ʨʘʟʚʦʿ ʥʘ ʪʝʭʥʠʢʘʪʘ ʠ ʧʨʠʦʜʠʪʝ ʢʦʥ 
ʪʝʤʘʪʘ: 

¶ ʌʘʟʘ 1: 1973 - 1981   ʝ  ʬʘʟʘ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʢʦʥʟʝʨʚʘʮʠʿʘ ʠʣʠ ʥʘ ʰʪʝʜʝˁʝ 
ʝʥʝʨʛʠʿʘ; 

¶ ʌʘʟʘ 2: 1981 - 1993   ʝ  ʬʘʟʘ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʤʝʥʘ˅ʤʝʥʪ ʠʣʠ ʬʘʟʘ  ʢʦʛʘ ʩʝ ʨʘʟʚʠʚʘ 
ʉʋɽ;  

¶ ʌʘʟʘ 3: 1993  - 2000   ʝ  ʬʘʟʘ ʥʘ ʥʘʙʘʚʢʠ ʥʘ ʝʥʝʨʛʝʥʩʠ ʢʦʛʘ  ʝʬʠʢʘʩʥʦʩʪʘ ʩʝ 
ʟʘʧʦʩʪʘʚʫʚʘ; 

¶ ʌʘʟʘ 4: 2000 - 2010   ʝ  ʬʘʟʘ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʿʘʛʣʝʥ ʟʘʨʘʜʠ ʢʣʠʤʘʪʩʢʠʪʝ 
ʧʨʦʤʝʥʠ; 

¶ ʌʘʟʘ 5: 2010 - 2020   ʝ  ʬʘʟʘ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʩʦ ʛʣʦʙʘʣʝʥ ʠʥʪʝʨʝʩ ʟʘ 
ʠʩʪʘʪʘ; 

¶ ʌʘʟʘ 6: 2020 - 2030   ʝ  ʬʘʟʘ ʥʘ ʝʬʠʢʘʩʥʦʩʪʘ ʢʘʢʦ ʨʝʩʫʨʩ ʢʦʿʘ ʩʝ ʰʠʨʠ ʚʦ ʩʠʪʝ 
ʦʙʣʘʩʪʠ. 
 

ʉʧʦʨʝʜ ʠʩʪʠʦʪ ʘʚʪʦʨ, ʢʘʢʦ ʠ ʜʘ ʩʝ ʤʝʥʫʚʘ ʩʚʝʪʦʪ ʚʦ ʪʝʭʥʦʣʦʰʢʠ ʠʣʠ ʛʝʦ-ʧʦʣʠʪʠʯʢʠ 
ʩʤʠʩʦʣ, ʪʨʝʥʜʦʪ ʢʦʥ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʧʦʯʠʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ˃ʝ ʙʠʜʝ ʧʦʩʪʦʿʘʥ ʠ 
ʘʢʪʫʝʣʝʥ.  
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

5.11. ʄʝʩʪʦʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʨʘʟʚʠʝʥʠʦʪ ʩʚʝʪ 

ɿʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʚʘʞʥʠ ʟʘʣʦʞʙʠʪʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ ʙʠʜʝʿ˃ʠ ʩʝ ʩʪʨʝʤʠ 
ʟʘ ʯʣʝʥʩʪʚʦ ʚʦ ʠʩʪʘʪʘ. ʅʘʿʥʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʿʘ ʝ ʜʝʢʘ ɽʚʨʦʧʩʢʘʪʘ ʢʦʤʠʩʠʿʘ ʩʝ ʟʘʣʦʞʠ 
ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ ʜʦ 2050 ʛʦʜʠʥʘ ʜʘ ʠʤʘ ʚʢʫʧʥʦ ʥʫʣʘ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ 
(Brussels 28 November 2018: The Commission calls for a climate neutral Europe by 2050), 
ʙʘʨʘˁʝ ʢʦʝ ʝ ʦʜ ʥʘʫʯʥʠʮʠʪʝ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʢʘʪʘʩʪʨʦʬʠʪʝ ʦʜ ʛʣʦʙʘʣʥʦʪʦ 
ʟʘʪʦʧʣʫʚʘˁʝ.  

ɽʚʨʦʧʩʢʘʪʘ ʩʪʨʘʪʝʛʠʿʘ 2020 (Europe 2020 Strategy), ʦʩʥʦʚʘʥʘ ʦʜ ʝʚʨʦʧʩʢʠʪʝ ʣʠʜʝʨʠ ʚʦ 
2007-ʤʘ ʛʦʜʠʥʘ ʠ ʚʥʝʩʝʥʘ ʚʦ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ 2009-ʪʘ ʛʦʜʠʥʘ, ʠʤʘʰʝ ʪʨʠ ʮʝʣʠ: 

¶ 20% ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʦʜʥʦʩ ʥʘ 1990; 
¶ 20% ʦʜ ʝʥʝʨʛʠʿʘʪʘ ʚʦ ɽʋ ʜʘ ʝ ʦʜ ʆʀɽ; 
¶ 20% ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ. 

ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʦʜ 2012 ʛʦʜʠʥʘ (Directive 2012/27/EU) 
ʚʦʩʧʦʩʪʘʚʠ ʩʝʪ ʦʜ ʤʝʨʢʠ ʟʘ ʨʝʘʣʠʟʠʨʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʮʝʣʠ. ʆʜ ʩʠʪʝ ʟʝʤʿʠ ʯʣʝʥʢʠ 
ʥʘ ɽʋ ʙʝʰʝ ʧʦʙʘʨʘʥʦ ʜʘ ʿʘ ʢʦʨʠʩʪʘʪ ʝʥʝʨʛʠʿʘʪʘ ʧʦʝʬʠʢʘʩʥʦ, ʦʜ ʬʘʟʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʜʦ ʬʘʟʘʪʘ ʥʘ ʬʠʥʘʣʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʥʝʨʛʠʿʘ. 

ʉʧʦʨʝʜ ʠʟʚʝʰʪʘʠʪʝ ʟʘ ʥʘʧʨʝʜʦʢ, ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ ʝ ʥʘ ʧʘʪʦʪ ʢʦʥ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ 
ʟʘʜʘʜʝʥʠʪʝ ʮʝʣʠ  ʠ  ʘʢʪʠʚʠʨʘˁʝ  ʥʘ  ʨʝʛʫʣʘʪʠʚʘʪʘ  ʟʘ ʦʩʪʚʘʨʫʚʘˁʝ  ʥʘ  ʮʝʣʠʪʝ  ʟʘ  2030  
ʛʦʜʠʥʘ. ʇʦʩʣʝʜʥʠʪʝ  ʧʦʜʘʪʦʮʠ (https://ec.europa.eu/clima/policies/strategies/progress_en), 
ʦʜ 07.11.2017 ʛʦʜʠʥʘ,  ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ:  

¶ Eʤʠʩʠʿʘʪʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ɽʋ ʝ ʥʘʤʘʣʝʥʘ ʟʘ 23% ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 1990 
ʜʦ 2016 ʛʦʜʠʥʘ ʜʦʜʝʢʘ ʧʘʢ ʝʢʦʥʦʤʠʿʘʪʘ ʟʘʙʝʣʝʞʘʣʘ ʨʘʩʪ ʦʜ 53% ʚʦ ʠʩʪʠʦʪ 
ʧʝʨʠʦʜ; 

¶ ɽʤʠʩʠʿʘʪʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʩʝ ʥʘʤʘʣʠʣʘ ʟʘ 0,7% ʚʦ 2017 ʛʦʜʠʥʘ ʜʦʜʝʢʘ 
ɹɼʇ ʧʦʨʘʩʥʘʣ ʟʘ 1,9%. 

ʅʘ 30.11.2016 ʛʦʜʠʥʘ ʂʦʤʠʩʠʿʘʪʘ ʧʨʝʜʣʦʞʠ ʦʙʥʦʚʫʚʘˁʝ ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ (Energy 
Efficiency Directive (https://ec.europa.eu/clima/policies/strategies/2030_en) ʧʦʩʪʘʚʫʚʘʿ˃ʠ ʛʠ 
ʮʝʣʠʪʝ ʟʘ 2030 ʛʦʜʠʥʘ: 

¶ min 40% ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʚʦ ʦʜʥʦʩ ʥʘ 1990; 
¶ min 27% ʦʜ ʝʥʝʨʛʠʿʘʪʘ ʚʦ ɽʋ ʜʘ ʝ ʦʜ ʆʀɽ; 
¶ min 27% ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ. 

ɿʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʦʚʠʝ ʮʝʣʠ ʩʝ ʧʣʘʥʠʨʘʘʪ 177 ʤʠʣʠʿʘʨʜʠ ʝʚʨʘ, ʟʘ ʿʘʚʥʠ ʠ ʧʨʠʚʘʪʥʠ 
ʠʥʚʝʩʪʠʮʠʠ, ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ, ʦʜ 2021 ʛʦʜʠʥʘ. ʆʚʠʝ ʠʥʚʝʩʪʠʮʠʠ ʪʨʝʙʘ ʜʘ ʛʝʥʝʨʠʨʘʘʪ 
ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ  ɹɼʇ ʥʘʜ 1% ʚʦ ʪʝʢ ʥʘ ʩʣʝʜʥʘʪʘ ʜʝʢʘʜʘ ʠ ʢʨʝʠʨʘˁʝ ʥʘ 900.000 ʥʦʚʠ 
ʨʘʙʦʪʥʠ ʤʝʩʪʘ (https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-
consumer-centred-clean-energy-transition). 

 

 

 

https://ec.europa.eu/clima/policies/strategies/progress_en
https://ec.europa.eu/clima/policies/strategies/2030_en
https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
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5.12. ʄʝʩʪʦʪʦ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʠʥʠʿʘ ʧʦʩʪʦʠ: 

¶ ʉʪʨʘʪʝʛʠʿʘ ʟʘ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʚʦ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʠʥʠʿʘ ʜʦ 2020 ʛʦʜʠʥʘ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨʦʿ 43 ʦʜ 29.10.2010 ʛʦʜʠʥʘ);  

¶ ʊʨʝʪ ʘʢʮʠʦʥʝʥ ʧʣʘʥ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ 
ʧʝʨʠʦʜ ʦʜ 2016 ʜʦ 2018 ʛʦʜʠʥʘ ʜʦʥʝʩʝʥ ʥʘ 18.07.2017 ʛʦʜʠʥʘ; 

¶ ɿʘʢʦʥ ʟʘ ʝʥʝʨʛʝʪʠʢʘ  (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨʦʿ 96 ʦʜ 28.05.2018 ʛʦʜʠʥʘ). 

ɺʦ ʬʘʟʘ ʥʘ ʠʟʨʘʙʦʪʢʘ ʝ ɿʘʢʦʥ ʟʘ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ.  

ʆʙʚʨʩʢʠ ʟʘ ʧʨʠʤʝʥʫʚʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʟʛʨʘʜʠʪʝ ʠʤʘʘʪ ʩʘʤʦ ʥʦʚʠʪʝ 
ʦʙʿʝʢʪʠ ʠ ʦʙʿʝʢʪʠʪʝ ʢʦʠ ʩʝ ʧʦʜ ʧʦʛʦʣʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ, ʦʧʬʘʪʝʥʠ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʛʨʘʜʙʘ, 
ʫʩʣʦʚʝʥʠ ʩʦ ʜʦʙʠʚʘˁʝ ʥʘ ʆʜʦʙʨʝʥʠʝ ʟʘ ʛʨʘʜʙʘ ʠ ʆʜʦʙʨʝʥʠʝ ʟʘ ʫʧʦʪʨʝʙʘ.  

ɿʘ ʢʦʥʢʨʝʪʥʘʪʘ ʘʢʪʫʝʣʥʘ ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʠʤʘ ʧʦʜʝʪʘʣʥʦ ʦʙʿʘʩʥʫʚʘˁʝ ʚʦ  ʄʦʜʫʣ 3. 

6. ʄʆɼʋʃ 2: ʇʈʆɽʂʊʀʈɸɳɽ ʅɸ ɽʅɽʈɻɽʊʉʂʀ ɽʌʀʂɸʉʅʀ ʆɹɱɽʂʊʀ 

ɺʪʦʨʠʦʪ ʤʦʜʫʣ ʦʧʬʘ˃ʘ ʦʙʫʢʘ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠ ʦʙʿʝʢʪʠ. ɻʣʘʚʥʠʦʪ 
ʘʢʮʝʥʪ ʝ ʩʪʘʚʝʥ ʥʘ ʛʨʘʜʝʞʥʠʦʪ ʜʝʣ ʥʘ ʦʙʿʝʢʪʦʪ, ʢʘʢʦ ʥʦʩʠʪʝʣ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ 
ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʦʙʿʝʢʪʠʪʝ, ʩʦ ʜʦʣʞʥʦ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʠʥʩʪʘʣʘʮʠʠʪʝ ʢʦʠ ʿʘ ʟʛʦʣʝʤʫʚʘʘʪ 
ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʩʝ ʥʝʦʧʭʦʜʥʘ ʠ ʟʥʘʯʘʿʥʘ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ 
ʦʙʨʥʝ ʚʥʠʤʘʥʠʝ ʫʰʪʝ ʚʦ ʬʘʟʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ.  

6.1. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪ ʚʦ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ 

ɽʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʩʝ ʜʝʬʠʥʠʨʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʥʘ 
ʩʝʢʦʿʘ ʟʝʤʿʘ ʠ ʠʤʘ ʨʘʟʣʠʢʠ ʧʦʤʝʺʫ ʟʝʤʿʠʪʝ. ʋʩʣʦʚʠʪʝ ʟʘ ʢʦʠ ʩʝ ʜʝʬʠʥʠʨʘ ʢʣʘʩʘʪʘ ʥʘ 
ʦʙʿʝʢʪʦʪ ʚʦ ʩʤʠʩʦʣ ʥʘ ʢʣʠʤʘʪʩʢʠ ʧʦʜʘʪʦʮʠ, ʚʥʘʪʨʝʰʥʘ ʠ ʥʘʜʚʦʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 
ʜʝʥʦʚʠ ʥʘ ʛʨʝʝˁʝ, ʯʘʩʦʚʠ ʥʘ ʛʨʝʝˁʝ (ʩʦ ʠʣʠ ʙʝʟ ʧʨʝʢʠʥ) ʠ ʚʝʥʪʠʣʘʮʠʿʘ ʩʝ ʦʜʥʘʧʨʝʜ 
ʟʘʜʘʜʝʥʠ, ʩʪʘʥʜʘʨʜʠʟʠʨʘʥʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʤʝʩʪʦʧʦʣʦʞʙʘʪʘ ʠ ʪʠʧʦʪ ʥʘ ʦʙʿʝʢʪ, ʟʘ ʜʘ 
ʤʦʞʝ ʜʘ ʩʝ ʩʧʦʨʝʜʫʚʘʘʪ ʦʙʿʝʢʪʠʪʝ. 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʩʪʘʥʙʝʥʠʪʝ ʦʙʿʝʢʪʠ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ qH,nd (nominal demand), ʠʟʨʘʟʝʥʘ ʚʦ kWh ʥʘ m2 

ʚʥʘʪʨʝʰʥʘ ʢʦʨʠʩʥʘ ʛʨʝʘʥʘ ʧʦʚʨʰʠʥʘ. 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʠʪʝ ʦʙʿʝʢʪʠ ʧʨʝʪʩʪʘʚʫʚʘ 
ʧʨʦʮʝʥʪ ʢʦʿ ʧʦʢʘʞʫʚʘ ʥʘ ʪʦʘ ʢʦʿ ʝ ʫʜʜʝʣʦʪ ʥʘ ʩʧʝʮʠʬʠʯʥʘʪʘ ʛʦʜʠʰʥʘ ʧʦʪʨʝʙʘ ʟʘ ʝʥʝʨʛʠʿʘ 
ʟʘ ʛʨʝʝˁʝ ʥʘ ʦʙʿʝʢʪʦʪ ʚʦ ʦʜʥʦʩ ʥʘ ʨʝʬʝʨʝʥʪʥʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʝ ʟʘʜʘʜʝʥʘ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ 

ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ ʢʘʢʦ qH,nd,max=150 kWh/m2, ʚʦʚʝʜʝʥʘ ʩʦ 

ʀʟʤʝʥʠʪʝ ʥʘ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ ʦʜ 16.01.2015 ʛʦʜʠʥʘ. 

qH,nd,rel= qH,nd / qH,nd,max      ʚʦ  (%) 

ʇʨʝʩʤʝʪʢʠʪʝ ʩʝ ʙʘʟʠʨʘʥʠ ʥʘ ʩʪʘʥʜʘʨʜʦʪ ʄʂʉ EN ISO 13790:2009 ʠ ʩʪʘʥʜʘʨʜʦʪ ʄʂʉ EN 
ISO 13789:2009. ʂʣʘʩʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʩʝ ʟʘʧʠʰʫʚʘ ʚʦ ʉʝʨʪʠʬʠʢʘʪʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ, ʥʘ ʧʨʚʘʪʘ ʩʪʨʘʥʘ.  
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ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

              
ʉʣʠʢʘ 4: ɽʉ ʥʘ ʩʪʘʥʙʝʥ ʦʙʿʝʢʪ ʠ ʥʝʩʪʘʥʙʝʥ ʦʙʿʝʢʪ 

 

6.2. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪ ʚʦ ʜʨʫʛʠ ʟʝʤʿʠ 

ɽʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪʦʪ, ʦʜʨʝʜʝʥʘ ʩʧʦʨʝʜ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ, ʝ 
ʦʩʥʦʚʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʦʙʿʝʢʪʦʪ ʚʦ ʛʨʘʜʝʞʝʥ ʩʤʠʩʦʣ. ʊʘʘ ʝ, ʫʩʣʦʚʥʦ 
ʟʝʤʝʥʦ, ʩʪʘʙʠʣʝʥ ʧʦʜʘʪʦʢ ʩʝ ʜʦʜʝʢʘ ʥʝ ʩʝ ʩʤʝʥʠ ʥʝʰʪʦ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʚʦ ʩʤʠʩʦʣ ʥʘ 
ʧʨʦʤʝʥʘ ʥʘ ʠʟʦʣʘʮʠʿʘʪʘ ʠʣʠ ʥʘ ʚʝʥʪʠʣʘʮʠʿʘʪʘ (ʥʘ ʧʨʠʤʝʨ: ʘʢʦ ʩʝ ʚʥʝʩʝ ʨʝʢʫʧʝʨʘʮʠʿʘ). 
ʅʦ, ʢʣʘʩʘʪʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʘʞʫʚʘ ʠ ʩʧʦʨʝʜ ʬʠʥʘʣʥʘʪʘ ʠʣʠ ʧʨʠʤʘʨʥʘʪʘ 
ʝʥʝʨʛʠʿʘ ʠ ʩʝ ʨʘʟʣʠʢʫʚʘ ʧʦʤʝʺʫ ʟʝʤʿʠʪʝ. 

ɺʦ ʈʝʧʫʙʣʠʢʘ ɻʝʨʤʘʥʠʿʘ (EnEV 2014) ʚʦ ʝʥʝʨʛʝʪʩʢʠʦʪ ʩʝʨʪʠʬʠʢʘʪ ʩʝ ʧʨʠʢʘʞʫʚʘʘʪ 
ʚʢʫʧʥʘʪʘ ʧʨʠʤʘʨʥʘ ʠ ʬʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʜʚʝ ʩʦʩʪʦʿʙʠ: ʧʨʝʩʤʝʪʘʥʘ ʝʥʝʨʛʝʪʩʢʘ ʧʦʪʨʝʙʘ 
ʠ ʨʝʘʣʥʦ ʧʦʪʨʦʰʝʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 3 ʛʦʜʠʥʠ. 

 

ʇʨʠʤʝʨ ʟʘ ʜʝʣ ʦʜ ʩʝʨʪʠʬʠʢʘʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɻʝʨʤʘʥʠʿʘ (Der Energiausweis ʥʘ DENA - 
Deutsche Energy Agentur): 

 

 
ʉʣʠʢʘ 5: ʇʨʝʩʤʝʪʘʥʘ ʬʠʥʘʣʥʘ ʠ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ 

  

Qh,nd,ref                                                               
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        ƪ²ƘκƳчŀ
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ˢ
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ʉʣʠʢʘ 6: ʇʦʪʨʦʰʝʥʘ ʬʠʥʘʣʥʘ ʠ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʍʨʚʘʪʩʢʘ (Pravilnik o energetskom pregledu zgrade i energetskom 
certificiranju, Narodne novine broj 88/17) ʩʝ ʦʜʨʝʜʫʚʘʘʪ ʜʚʝ ʢʣʘʩʠ ʥʘ ʦʙʿʝʢʪʦʪ: 

¶ ʇʨʚʘʪʘ ʢʣʘʩʘ ʝ ʩʧʦʨʝʜ  ʩʧʝʮʠʬʠʯʥʘʪʘ ʛʦʜʠʰʥʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʟʘ 
ʨʝʬʝʨʝʥʪʥʠ ʢʣʠʤʘʪʩʢʠ ʧʦʜʘʪʦʮʠ, ʢʘʢʦ ʠ ʢʘʿ ʥʘʩ. 

¶ ɺʪʦʨʘʪʘ ʢʣʘʩʘ ʝ ʩʧʦʨʝʜ ʩʧʝʮʠʬʠʯʥʘʪʘ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʨʝʬʝʨʝʥʪʥʠ 
ʢʣʠʤʘʪʩʢʠ ʧʦʜʘʪʦʮʠ ʢʦʿʘ ʢʘʿ ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ ʿʘ ʦʧʬʘ˃ʘ ʝʥʝʨʛʠʿʘʪʘ ʟʘ ʛʨʝʝˁʝ, 
ʝʥʝʨʛʠʿʘʪʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʘʥʠʪʘʨʥʘ ʪʦʧʣʘ ʚʦʜʘ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʘ/ʚʝʥʪʠʣʘʮʠʿʘ, 
ʘ ʢʘʿ ʥʝʩʪʘʥʙʝʥʠʪʝ ʦʙʿʝʢʪʠ ʿʘ ʦʧʬʘ˃ʘ ʠ ʝʥʝʨʛʠʿʘʪʘ ʟʘ ʦʩʚʝʪʣʫʚʘˁʝ. 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ (ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ 
ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ, ʉʣ. ʛʣʘʩʥʠʢ ʈʉ", ʙʨ. 61/2011) 
ʝʥʝʨʛʝʪʩʢʘʪʘ ʢʣʘʩʘ ʥʘ ʦʙʿʝʢʪʦʪ ʝ ʦʜʨʝʜʫʚʘ ʩʧʦʨʝʜ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ, ʢʘʢʦ 
ʠ ʢʘʿ ʥʘʩ. 

ɺʦ ʈʝʧʫʙʣʠʢʘ ɹʫʛʘʨʠʿʘ (ʅɸʈɽɼɹɸ No ɽ-ʈɼ-04-2 ʦʜ 22.01.2016) ʢʣʘʩʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʩʝ 
ʦʧʨʝʜʝʣʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʚʢʫʧʥʘʪʘ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ ʢʦʿʘ ʤʫ ʝ ʧʦʪʨʝʙʥʘ ʥʘ ʦʙʿʝʢʪʦʪ. 
ʂʣʘʩʠʪʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʠʧʦʪ ʥʘ ʦʙʿʝʢʪʦʪ. ʅʘ ʧʨʠʤʝʨ, ʟʘ 
ʢʣʘʩʘ ɸ ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʙʿʝʢʪʠ ʝ ʦʜ 70 ʜʦ 140 kWh/m2, ʘ ʟʘ ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ ʝ ʦʜ 
48 ʜʦ 95 kWh/m2.  

6.3. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ 

ɽʥʝʨʛʠʿʘʪʘ ʧʦʪʨʝʙʥʘ ʟʘ ʛʨʝʝˁʝ (nominal demand) ʥʘ ʝʜʝʥ ʦʙʿʝʢʪ ʝ ʧʨʝʩʤʝʪʘʥʘ 
ʛʦʜʠʰʥʘʪʘ ʧʦʪʨʝʙʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ, ʠʩʢʘʞʘʥʘ ʚʦ kWh, ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ 
ʠʩʧʦʨʘʯʘʥʘ ʥʘ ʦʙʿʝʢʪʦʪ ʟʘ ʜʘ ʩʝ ʦʜʨʞʘʪ ʚʥʘʪʨʝʰʥʠʪʝ ʟʘʜʘʜʝʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʩʨʝʜʥʘ 
ʟʠʤʩʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʠ ʩʝ ʦʙʝʣʝʞʫʚʘ ʩʦ QH,nd. ʂʦʛʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʟʘ ʩʪʘʥʜʘʨʜʠʟʠʨʘʥʠ 
ʫʩʣʦʚʠ ʥʘ ʢʦʨʠʩʪʝˁʝ, ʩʧʦʨʝʜ ʧʦʜʘʪʦʮʠ ʦʜ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ, ʪʘʘ ʧʨʝʪʩʪʘʚʫʚʘ 
ʦʩʥʦʚʘ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʘʪʘ ʛʦʜʠʰʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ, qH,nd ʚʨʟ ʦʩʥʦʚʘ 
ʥʘ ʢʦʿʘ ʩʝ ʦʜʨʝʜʫʚʘ ʢʣʘʩʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ. 

qH,nd = Q H,nd / A    ʚʦ kWh/ m2 

ʢʘʜʝ ʰʪʦ: 

QH,nd        ʝ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ ʦʙʿʝʢʪʦʪ ʚʦ kWh; 
ɸ              ʝ ʚʥʘʪʨʝʰʥʘ ʢʦʨʠʩʥʘ ʛʨʝʘʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʦʙʿʝʢʪʦʪ ʚʦ m2; 
H,nd        ʝ ʢʨʘʪʝʥʢʘ ʦʜ:  Heating, nominal demand. 
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

ʇʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʪʨʝʙʘ ʜʘ ʛʠ ʥʘʜʦʤʝʩʪʠ ʩʠʪʝ ʟʘʛʫʙʠ ʥʠʟ ʪʝʨʤʠʯʢʘʪʘ 
ʦʙʚʠʚʢʘ ʥʘ ʦʙʿʝʢʪʦʪ ʠ ʦʜ ʚʝʥʪʠʣʘʮʠʿʘʪʘ ʠ ʠʥʬʠʪʨʘʮʠʿʘʪʘ, ʘ ʧʨʠ ʥʝʿʟʠʥʘʪʘ ʧʨʝʩʤʝʪʢʘ ʩʝ 
ʟʝʤʘʘʪ ʚʦ ʧʨʝʜʚʠʜ ʜʦʙʠʚʢʠʪʝ ʦʜ ʩʦʥʯʝʚʘ ʝʥʝʨʛʠʿʘ ʠ ʠʥʪʝʨʥʠʪʝ ʜʦʙʠʚʢʠ ʦʜ ʣʫʺʝ ʠ 
ʦʧʨʝʤʘ.  

6.4. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʬʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ  

ʌʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ ʝ ʝʥʝʨʛʠʿʘ ʜʦʥʝʩʝʥʘ ʚʦ ʦʙʿʝʢʪʦʪ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ 
ʝʥʝʨʛʝʪʩʢʠʪʝ ʧʦʪʨʝʙʠ ʥʘ ʟʛʨʘʜʘʪʘ. ɼʝʣ ʦʜ ʪʘʘ ʝʥʝʨʛʠʿʘ ʝ ʠ ʬʠʥʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ 
ʛʨʝʝˁʝ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ ʧʦʪʨʝʙʠʪʝ ʥʘ ʦʙʿʝʢʪʦʪ ʟʘ ʛʨʝʝˁʝ. ʇʦʪʨʦʰʝʥʘʪʘ 
ʬʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ ʩʝ ʯʠʪʘ ʦʜ ʩʤʝʪʢʠʪʝ. 

ʌʠʥʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʩʝ ʧʨʝʤʝʪʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʧʦʪʨʝʙʥʘ ʟʘ 
ʛʨʝʝˁʝ, ʥʦ ʛʦ ʟʝʤʘ ʚʦ ʧʨʝʜʚʠʜ ʠ ʩʠʩʪʝʤʦʪ ʟʘ ʛʨʝʝˁʝ. ɿʘ ʝʜʝʥ ʦʙʿʝʢʪ ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ 
ʟʘ ʛʨʝʝˁʝ, ʟʘ ʟʘʜʘʜʝʥʠ ʫʩʣʦʚʠ ʥʘ ʢʦʨʠʩʪʝˁʝ, ʝ ʫʩʣʦʚʥʦ ʨʝʯʝʥʦ ʢʦʥʩʪʘʥʪʥʘ, ʘ ʤʦʞʝ ʜʘ 
ʩʝ ʧʨʝʩʤʝʪʘʘʪ ʨʘʟʣʠʯʥʠ ʬʠʥʘʣʥʠ  ʝʥʝʨʛʠʠ ʟʘ ʛʨʝʝˁʝ, ʚʦ  ʟʘʚʠʩʥʦʩʪ ʦʜ ʩʠʩʪʝʤʦʪ  ʟʘ  
ʛʨʝʝˁʝ ʢʦʿ  ʩʝ ʧʨʠʤʝʥʫʚʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʤʝʥʫʚʘ. 

ʂʘʿ ʧʦʢʦʤʧʣʝʢʩʥʠ ʦʙʿʝʢʪʠ ʩʝ ʩʣʫʯʫʚʘ ʬʠʥʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ ʜʘ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʚʨʟ 
ʦʩʥʦʚʘ ʥʘ ʥʝʢʦʣʢʫ ʠʟʚʦʨʠ ʥʘ ʪʦʧʣʠʥʘ ʠ ʧʨʝʩʤʝʪʢʘʪʘ ʝ ʤʘʣʢʫ ʧʦʢʦʤʧʣʠʮʠʨʘʥʘ. ʊʘʢʦʚ 
ʧʨʠʤʝʨ ʩʝ ʭʦʪʝʣʠʪʝ ʢʘʿ ʢʦʠ ʤʦʞʝ ʜʘ ʠʤʘ ʛʨʝʝˁʝ ʥʘ ʜʨʚʘ, ʥʘ ʤʘʟʫʪ ʠ ʝʚʝʥʪʫʘʣʥʦ 
ʜʦʛʨʝʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. ɺʦ ʇʨʘʚʠʣʥʠʢʦʪ ʝ ʜʘʜʝʥʘ ʬʦʨʤʫʣʘʪʘ ʟʘ ʧʨʝʩʤʝʪʢʘ 
ʥʘ ʬʠʥʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ: 

QH,sys =  QH,nd /ɖH,sys 

ɖH,sys         ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʛʨʝʝˁʝ ʠ ʝ ʧʨʦʠʟʚʦʜ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ 
ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʧʨʝʜʘʚʘˁʝ ʥʘ ʝʥʝʨʛʠʿʘ, ʥʘ ʝʬʠʢʘʩʥʦʩʪʘ ʥʘ ʜʠʩʪʨʠʙʫʪʠʚʥʠʦʪ 
ʩʠʩʪʝʤ, ʥʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʝʥʝʨʛʠʿʘ, ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʨʘʙʦʪʘ 
ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʩʠʩʪʝʤʦʪ ʠ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ. 

6.5. ɼʝʬʠʥʠʨʘˁʝ ʥʘ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ 

ʇʨʠʤʘʨʥʘʪʘ ʝʥʝʨʛʠʿʘ ʝ ʝʥʝʨʛʠʿʘ ʦʜ ʦʙʥʦʚʣʠʚʠ ʠʣʠ ʥʝʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʢʦʿʘ ʥʝ 
ʜʦʞʠʚʝʘʣʘ ʙʠʣʦ ʢʘʢʚʘ ʢʦʥʚʝʨʟʠʿʘ ʠʣʠ ʧʨʦʮʝʩ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ. ʇʨʠʤʘʨʥʘʪʘ ʝʥʝʨʛʠʿʘ 
ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʦʜ ʬʠʥʘʣʥʘʪʘ ʝʥʝʨʛʠʿʘ, ʩʦ ʢʦʝʬʠʮʠʝʥʪʠ ʢʦʠ ʩʝ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʠʟʚʦʨʦʪ 
ʥʘ ʝʥʝʨʛʠʿʘʪʘ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʠʤʘʨʥʘʪʘ ʝʥʝʨʛʠʿʘ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʠ ʝʤʠʩʠʿʘʪʘ ʥʘ CO2 
ʢʦʿʘ ʩʝ ʚʧʠʰʫʚʘ ʚʦ ʉʝʨʪʠʬʠʢʘʪʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ. 

6.6. ʆʧʨʝʜʝʣʫʚʘˁʝ ʥʘ U ʚʨʝʜʥʦʩʪ 

ɺʘʞʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʪʝʨʤʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʜʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʝ ʢʦʝʬʠʮʠʝʥʪʦʪ 
ʥʘ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʘʪʘ ĂUñ ʩʦ ʝʜʠʥʠʮʘ ʤʝʨʢʘ W/(m2K). ʇʨʝʥʝʩʫʚʘˁʝʪʦ ʥʘ 
ʪʦʧʣʠʥʘ (ʪʨʘʥʩʤʠʩʠʿʘ), ʢʦʿ ʩʝ ʩʣʫʯʫʚʘ ʧʨʠ ʧʨʦʤʝʥʠ ʚʦ ʪʝʤʧʝʨʘʪʫʨʥʦʪʦ ʧʦʣʝ, 
ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʝʜʘʚʘˁʝ ʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ ʦʜ ʤʘʪʝʨʠʿʘʣʥʘ ʩʨʝʜʠʥʘ ʩʦ ʧʦʚʠʩʦʢʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʘʪʝʨʠʿʘʣʥʘ ʩʨʝʜʠʥʘ ʩʦ ʧʦʥʠʩʢʘ ʪʝʤʧʝʨʘʪʫʨʘ. Kʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʥʘ Q  
ʧʨʝʥʝʩʝʥʦ ʦʜ ʠʣʠ ʥʘ ʥʝʢʦʿ ʩʠʩʪʝʤ ʚʦ ʝʜʠʥʠʮʘ ʚʨʝʤʝ t e ʪʦʧʣʦʪʝʥ ʧʨʦʪʦʢ Q (ʠʣʠ ʤʦ˃ʥʦʩʪ), 
ʘ ʝʜʠʥʠʮʘ ʤʝʨʢʘ  ʝ  ʚʘʪ (Watt) ʢʦʿ ʩʝ ʦʟʥʘʯʫʚʘ ʩʦ  ĂWñ. 

ʇʦʩʪʦʿʘʪ ʪʨʠ ʦʩʥʦʚʥʠ ʥʘʯʠʥʠ ʟʘ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʩʣʫʯʘʪ 
ʦʜʜʝʣʥʦ, ʠʣʠ ʟʘʝʜʥʦ, ʥʦ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʦʢʦʣʥʦʩʪʠʪʝ ʝʜʝʥ ʦʜ ʥʠʚ ʝ ʩʝʢʦʛʘʰ 
ʜʦʤʠʥʘʥʪʝʥ: 
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¶ ʢʦʥʜʫʢʮʠʿʘ (ʩʧʨʦʚʝʜʫʚʘˁʝ), 

¶ ʢʦʥʚʝʢʮʠʿʘ (ʤʝʰʘˁʝ) ʠ 

¶ ʨʘʜʠʿʘʮʠʿʘ (ʟʨʘʯʝˁʝ). 
 

 
ʉʣʠʢʘ 7: ʊʨʘʥʩʤʠʩʠʿʘ ʥʘ ʪʦʧʣʠʥʘ 

 

ʂʦʥʜʫʢʮʠʿʘʪʘ (ʜʠʨʝʢʪʥʦ ʧʨʝʥʝʩʫʚʘˁʝ) ʢʘʢʦ ʧʨʦʮʝʩ ʧʨʝʪʩʪʘʚʫʚʘ ʨʘʟʤʝʥʘ ʥʘ 
ʢʠʥʝʪʠʯʢʘʪʘ ʝʥʝʨʛʠʿʘ ʥʘ ʤʦʣʝʢʫʣʠʪʝ ʧʨʠ ʥʠʚʥʠʪʝ ʤʝʺʫʩʝʙʥʠ ʩʫʜʠʨʠ. 

ʂʦʥʚʝʢʮʠʿʘʪʘ ʝ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʢʦʿ ʩʝ ʿʘʚʫʚʘ ʧʦʤʝʺʫ ʮʚʨʩʪʦ ʪʝʣʦ ʠ ʬʣʫʠʜ ʢʘʢʦ 
ʨʝʟʫʣʪʘʪ ʥʘ ʜʚʠʞʝˁʝ ʥʘ ʬʣʫʠʜ (ʪʝʯʥʦʩʪ ʠʣʠ ʛʘʩ) ʧʦʢʨʘʿ ʮʚʨʩʪʘ ʧʦʚʨʰʠʥʘ. 

ʈʘʜʠʿʘʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʪʨʘʥʩʬʝʨ ʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʢʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʙʨʘʥʦʚʠ ʢʦʠ 
ʤʦʞʘʪ ʜʘ ʧʘʪʫʚʘʘʪ ʥʠʟ ʚʘʢʫʫʤ, ʬʣʫʠʜ ʠʣʠ ʮʚʨʩʪʦ ʪʝʣʦ. 

ʉʦʦʜʚʝʪʥʦ ʧʦʩʪʦʠ ʢʦʥʜʫʢʪʠʚʝʥ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ ʠ ʧʦʚʨʰʠʥʩʢʠ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ: 

ʂʦʥʜʫʢʪʠʚʥʠʦʪ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ, ʟʘ ʩʝʢʦʿ ʧʦʦʜʝʣʝʥ ʩʣʦʿ ʦʜ ʧʦʚʝ˃ʝ ʩʣʦʿʥʘʪʘ 
ʢʦʥʩʪʨʫʢʮʠʿʘ, ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʧʦʨʝʜ ʠʟʨʘʟʦʪ: 

˂
d
=R          ʚʦ (m2K/W) 

ʢʘʜʝ ʰʪʦ: 

d  ʝ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʩʣʦʿʦʪ ʠʟʨʘʟʝʥʘ ʚʦ m;  

ɚ  ʝ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʪʦʧʣʠʥʩʢʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪ, ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʟʘ ʩʝʢʦʿ 
ʤʘʪʝʨʠʿʘʣ, ʚʦ  W/mK. 

 
ʉʣʠʢʘ 8: ʂʦʝʬʠʮʠʝʥʪʦʪ ɚ 
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

ʂʦʝʬʠʮʠʝʥʪʦʪ ɚ ʝ ʬʠʟʠʯʢʠ ʧʘʨʘʤʝʪʘʨ ʢʦʿ ʛʦ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʤʘʪʝʨʠʿʘʣʦʪ ʠ ʥʝʛʦʚʘʪʘ 
ʩʧʦʩʦʙʥʦʩʪʘ ʜʘ ʩʧʨʦʚʝʜʫʚʘ ʪʦʧʣʠʥʘ ʧʦ ʧʘʪ ʥʘ ʢʦʥʜʫʢʮʠʿʘ. ʊʦʿ ʛʦ ʧʨʝʪʩʪʘʚʫʚʘ 
ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʪʦʧʣʠʥʘ ʢʦʝ ʟʘ ʝʜʠʥʠʮʘ ʚʨʝʤʝ (1 sek) ʧʦʤʠʥʫʚʘ ʥʠʟ ʤʘʪʝʨʠʿʘʣ ʩʦ 
ʝʜʠʥʝʯʥʘ ʜʝʙʝʣʠʥʘ  (1 m) ʥʦʨʤʘʣʥʦ ʥʘ ʥʝʛʦʚʘʪʘ ʝʜʠʥʝʯʥʘ ʧʦʚʨʰʠʥʘ (1 m2), ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʥʘ ʨʘʟʣʠʢʘ ȹʊ, ʧʦʤʝʺʫ ʜʚʝʪʝ ʛʨʘʥʠʯʥʠ ʧʦʚʨʰʠʥʠ, ʦʜ 1Áʂ. ʂʦʝʬʠʮʠʝʥʪʦʪ ʥʘ 
ʪʦʧʣʠʥʩʢʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪ ɚ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ. 

ʉʧʦʨʝʜ ʩʪʘʥʜʘʨʜʦʪ ʄʂʉ  EN ISO 9229 ʤʘʪʝʨʠʿʘʣʠʪʝ ʩʦ ɚ Ò 0,065 W/(mK) ʩʝ ʩʤʝʪʘʘʪ ʟʘ 
ʠʟʦʣʘʮʠʦʥʠ ʤʘʪʝʨʠʿʘʣʠ. 

ʇʦʚʨʰʠʥʩʢʠʦʪ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ ʩʝ ʿʘʚʫʚʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʧʦʩʪʦʝˁʝ ʥʘ ʢʦʥʚʝʢʮʠʿʘ ʠ 
ʨʘʜʠʿʘʮʠʿʘ. ʉʪʘʥʜʘʨʜʦʪ ʄʂʉ EN ISO 6946 (ʚʦ Annex 1) ʜʘʚʘ ʧʨʦʮʝʜʫʨʘ ʟʘ 
ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʦʚʠʝ ʢʦʝʬʠʮʠʝʥʪʠ: 

Rs = 
rc

1

hh+  
 ʚʦ (m2K)/W 

ʢʘʜʝ ʰʪʦ: 

hc          ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʢʦʥʚʝʢʮʠʿʘ ʚʦ W/(m2K); 

hr           ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʨʘʜʠʿʘʮʠʿʘ ʚʦ W/(m2K). 

ʆʚʘ ʝ ʘʧʨʦʢʩʠʤʘʪʠʚʝʥ ʪʨʝʪʤʘʥ ʥʘ ʧʦʚʨʰʠʥʩʢʠʦʪ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ. ʇʨʝʮʠʟʥʠʪʝ 
ʢʘʣʢʫʣʘʮʠʠ ʥʘ ʧʨʝʥʦʩ ʥʘ ʪʦʧʣʠʥʘ ʩʝ ʙʘʟʠʨʘʘʪ ʥʘ ʚʥʘʪʨʝʰʥʠʪʝ ʠ ʥʘʜʚʦʨʝʰʥʠʪʝ 
ʪʝʤʧʝʨʘʪʫʨʠ ʢʘʿ ʢʦʠ ʨʘʜʠʿʘʮʠʩʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʚʦʟʜʫʭʦʪ ʩʝ 
ʦʮʝʥʫʚʘʘʪ ʩʧʦʨʝʜ ʨʝʩʧʝʢʪʠʚʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʨʘʜʠʿʘʮʠʿʘ ʠ ʢʦʥʚʝʢʮʠʿʘ ʠ ʢʦʠ ʿʘ 
ʟʝʤʘʘʪ ʚʦ ʧʨʝʜʚʠʜ ʛʝʦʤʝʪʨʠʿʘʪʘ ʥʘ ʧʨʦʩʪʦʨʠʿʘʪʘ, ʛʨʘʜʠʝʥʪʠʪʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 
ʚʦʟʜʫʭʦʪ ʠ ʧʨʠʩʠʣʥʘʪʘ ʢʦʥʚʝʢʮʠʿʘ. ɸʢʦ ʚʥʘʪʨʝʰʥʠʪʝ ʨʘʜʠʿʘʮʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʠ 
ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʚʦʟʜʫʭʦʪ ʥʝ ʩʝ ʤʥʦʛʫ ʨʘʟʣʠʯʥʠ, ʢʘʢʦ ʦʧʝʨʘʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ 
ʜʘ ʩʝ ʟʝʤʝ ʥʠʚʥʘʪʘ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ.  

ɿʘ ʥʘʜʚʦʨʝʰʥʠʪʝ ʧʦʚʨʰʠʥʠ ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʟʝʤʘ  ʥʘʜʚʦʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 
ʚʦʟʜʫʭʦʪ, ʧʨʠ ʦʙʣʘʯʥʦ ʥʝʙʦ, ʪʘʢʘ ʜʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʥʘʜʚʦʨʝʰʥʠʦʪ ʚʦʟʜʫʭ ʠ 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʟʨʘʯʝˁʝ ʩʝ ʝʬʝʢʪʠʚʥʦ ʠʩʪʠ. ʉʦ ʦʚʘ ʩʝ ʠʛʥʦʨʠʨʘ ʝʬʝʢʪʦʪ ʥʘ 
ʢʨʘʪʢʦʙʨʘʥʦʚʘ ʩʦʣʘʨʥʘ ʨʘʜʠʿʘʮʠʿʘ ʥʘ ʥʘʜʚʦʨʝʰʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʩʦʟʜʘʚʘˁʝʪʦ ʥʘ ʨʦʩʘ, 
ʥʦ˃ʥʘʪʘ ʨʘʜʠʿʘʮʠʿʘ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʦʢʦʣʥʠʪʝ ʦʙʿʝʢʪʠ.   

ʇʦʚʨʰʠʥʩʢʠʪʝ ʦʪʧʦʨʠ ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʥʘʜʚʦʨʝʰʥʠ ʦʪʧʦʨʠ Rse ʠ ʚʥʘʪʨʝʰʥʠ ʦʪʧʦʨʠ Rsi. 

ʊʠʝ ʩʝ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ eʀ , ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʚʦʟʜʫʭʦʪ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʚʝʪʝʨʦʪ. ɿʘ ʚʥʘʪʨʝʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20Áʉ, ʟʘ ʥʘʜʚʦʨʝʰʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 10Áʉ, ʟʘ ʙʨʟʠʥʘ ʥʘ ʚʝʪʝʨ ʦʜ 4 m/s ʠ ʟʘ eʀ=0,9 ʧʦʚʨʰʠʥʩʢʠʪʝ ʦʪʧʦʨʠ 

ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʜʦʪ ʄʂʉ EN ISO 6946:2007 ʠʟʥʝʩʫʚʘʘʪ:  

ʇʦʚʨʰʠʥʩʢʠ 
ʦʪʧʦʨʠ 

ʇʨʘʚʝʮ ʠ ʥʘʩʦʢʘ ʥʘ ʪʦʧʣʠʥʩʢʠ ʧʨʦʪʦʢ 

(m2K)/W ʥʘʛʦʨʝʥ ʭʦʨʠʟʦʥʪʘʣʝʥ ʥʘʜʦʣʝʥ 

Rsi 0,10 0,13 0,17 

Rse 0,04 0,04 0,04 

ʊʘʙʝʣʘ 6: ʇʦʚʨʰʠʥʩʢʠ ʦʪʧʦʨʠ 
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ɺʢʫʧʥʠʦʪ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʧʨʝʪʩʪʘʚʫʚʘ ʩʫʤʘ ʦʜ ʧʦʦʜʜʝʣʥʠʪʝ 
ʢʦʥʚʝʢʪʠʚʥʠ ʠ ʢʦʥʜʫʢʪʠʚʥʠ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨʠ. ɺʢʫʧʥʠʦʪ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ ʦʜ ʢʦʥʜʫʢʮʠʿʘ 
ʝ ʩʫʤʘ ʦʜ ʪʦʧʣʠʥʩʢʠʪʝ ʦʪʧʦʨʠ ʦʜ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʘʪʘ ʥʠʟ ʩʠʪʝ ʧʦʦʜʜʝʣʥʠ 
ʩʣʦʝʚʠ ʦʜ ʧʨʝʛʨʘʜʘʪʘ. ʊʦʧʣʠʥʩʢʠʪʝ ʦʪʧʦʨʠ ʦʜ ʢʦʥʚʝʢʪʠʚʥʠʦʪ ʧʨʝʥʦʩ ʥʘ ʪʦʧʣʠʥʘ ʦʜ 
ʝʜʥʘʪʘ ʠ ʦʜ ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʩʝ ʠʩʪʠ ʠ ʟʘ ʭʦʤʦʛʝʥʘ ʠ ʟʘ 
ʭʝʪʝʨʦʛʝʥʘ/ʧʦʚʝ˃ʝʩʣʦʿʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ. 

ɺʘʞʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʪʝʨʤʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘʪʘ ʝ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ 
ʧʨʝʤʠʥ ʥʘ ʪʦʧʣʠʥʘʪʘ U, ʢʦʿ ʝ ʨʝʮʠʧʨʦʯʥʘ ʚʨʝʜʥʦʩʪ ʦʜ ʚʢʫʧʥʠʦʪ ʪʦʧʣʠʥʩʢʠ ʦʪʧʦʨ: 

se

ni

1i i

i
si R

d
R

1

R

1
U

+
l

+

==

ä
=

=

     ʚʦ (W/m2K) 

ʇʨʠʤʝʨ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ U: 

 
ʊʘʙʝʣʘ 7: U ʥʘ ʬʘʩʘʜʝʥ ʼʠʜ 

ɿʘ ʩʝʢʦʿ ʢʦʥʩʪʨʫʢʪʠʚʝʥ ʝʣʝʤʝʥʪ ʦʜ ʪʝʨʤʠʯʢʘʪʘ ʦʙʚʠʚʢʘ ʥʘ ʦʙʿʝʢʪʦʪ ʩʝ ʧʨʘʚʠ ʧʨʝʩʤʝʪʢʘ 
ʥʘ U- ʚʨʝʜʥʦʩʪʘ ʚʦ ʩʦʦʜʚʝʪʥʘ ʪʘʙʝʣʘ. 

6.7. ʆʧʨʝʜʝʣʫʚʘˁʝ ʥʘ Hʊô 

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʚʢʫʧʥʠʪʝ ʪʨʘʥʩʤʠʩʠʩʢʠ ʟʘʛʫʙʠ ʥʠʟ ʦʙʚʠʚʢʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʩʝ ʧʨʘʚʠ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʩʪʘʥʜʘʨʜʦʪ ʄʂʉ EN ISO 13789. ʆʚʦʿ ʤʝʺʫʥʘʨʦʜʝʥ ʩʪʘʥʜʘʨʜ ʜʘʚʘ ʤʝʪʦʜ 
ʟʘ ʧʨʝʩʤʝʪʢʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ, ʩʦ ʪʨʘʥʩʤʠʩʠʿʘ ʠ ʚʝʥʪʠʣʘʮʠʿʘ, 
ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʠ ʫʩʣʦʚʠ, ʢʘʢʦ ʟʘ ʮʝʣʠʦʪ ʦʙʿʝʢʪ, ʪʘʢʘ ʠ ʟʘ ʥʝʛʦʚʠʪʝ ʜʝʣʦʚʠ. ʇʨʠʤʝʥʣʠʚ 
ʝ ʠ ʟʘ ʪʦʧʣʠʥʩʢʠ ʟʘʛʫʙʠ (ʢʦʛʘ ʚʥʘʪʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ ʥʘʜʚʦʨʝʰʥʘʪʘ) 
ʠ ʟʘ ʪʦʧʣʠʥʩʢʠ ʜʦʙʠʚʢʠ (ʢʦʛʘ ʚʥʘʪʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ ʧʦʤʘʣʘ ʦʜ ʥʘʜʚʦʨʝʰʥʘʪʘ). 

ɺʦ ʩʪʘʥʜʘʨʜʦʪ ʚʢʫʧʥʠʪʝ ʪʨʘʥʩʤʠʩʠʩʢʠ ʪʦʧʣʠʥʩʢʠ ʟʘʛʫʙʠ ʥʠʟ ʦʙʚʠʚʢʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʩʝ 
ʠʩʢʘʞʫʚʘʘʪ ʩʦ ʢʦʝʬʠʮʠʝʥʪʦʪ ʟʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʩʦ ʪʨʘʥʩʤʠʩʠʿʘ HT: 

HT = HD + Hg + HU + HA 

ʢʘʜʝ ʰʪʦ: 

HD ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʠʨʝʢʪʝʥ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʥʠʟ ʦʙʚʠʚʢʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ, 

ʧʦʤʝʺʫ ʟʘʛʨʝʘʥ ʠʣʠ ʠʟʣʘʜʝʥ ʧʨʦʩʪʦʨ ʠ ʥʘʜʚʦʨʝʰʥʦʩʪʘ, ʠʟʨʘʟʝʥ ʚʦ W/K; 

Hg ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʥʠʟ ʪʣʦʪʦ ʥʘ ʦʙʿʝʢʪʦʪ ʠʟʨʘʟʝʥ ʚʦ W/K; 

HU ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʩʦ ʪʨʘʥʩʤʠʩʠʿʘ ʥʠʟ ʥʝʟʘʛʨʝʘʥʠ ʧʨʦʩʪʦʨʠ, 

ʠʟʨʘʟʝʥ ʚʦ W/K;  

˹̀ м 

di i˂ Ri Ui ͫͦ wsi ͙  Rse U Udoz

(m) (W/mK) (m
2
K/W) (W/m

2
K) (m

2
K/W) (W/m

2
K) (W/m

2
K)

˿ͦ͡͞

i ˤ͔ͤ͊ͭͪ΄͔ͤ ͍ͨͦͪ΄͙͙ͤͫ͟ ͦͭͨͦͪ wsi 0,13

1 ˥͙ͨͫ͊ͤ ͔ͣ͊ͭͪ͡ 0,010 m 0,280 0,04 0,04

2 ˴͔͙ͪ͊ͣ;͙͟ ΄͙͍ͯͨ͡ ͋ͦ͟͡0,250 m 0,520 0,48 0,48
3 ͔͙́ͪͣ;͊͟ ͙ͦ͊͘͡ͼ͙͊͞ 0,120 m 0,039 3,08 3,08

4 ͔̅͊ͫ͊͒ͤ ͔͙͍͔͒ͦͪ͊ͭͤ͟ ͔ͣ͊ͭͪ͡ 0,020 m 0,700 0,03 0,03

e ˹͍͔͊͒ͦͪ΄͔ͤ ͍ͨͦͪ΄͙͙ͤͫ͟ ͦͭͨͦͪ  wse 0,04
ˤͯͨͤͦ͟Υ0,400 3,62 0,28 3,79 0,26 < 0,35

͔̅͊ͫ͊͒ͤ ͙ͬ͒

˻͙ͨͫ ͤ͊ ͔͍͙ͫͦ͡ ͤ͊ ͦͤͫͭͪͯ͟͟ͼ͙͊͞
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

HA ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʩʦ ʪʨʘʥʩʤʠʩʠʿʘ ʥʠʟ ʩʦʩʝʜʥʠ ʦʙʿʝʢʪʠ, 

ʠʟʨʘʟʝʥ ʚʦ W/K. 

ʂʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʪʦʧʣʠʥʩʢʠ ʟʘʛʫʙʠ ʩʦ ʪʨʘʥʩʤʠʩʠʿʘ ʩʝ ʜʦʙʠʚʘ ʩʦ 
ʬʦʨʤʫʣʘʪʘ: 

Hʪô = 
A

TH
   ʚʦ  W/(m2K) 

ʢʘʜʝ ʰʪʦ A ʝ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʪʝʨʤʠʯʢʘʪʘ ʦʙʚʠʚʢʘ ʥʘ ʟʛʨʘʜʘʪʘ ʚʦ m2.  

ʂʦʝʬʠʮʠʝʥʪʦʪ Hʪô ʤʦʨʘ ʜʘ ʙʠʜʝ ʧʦʤʘʣ ʦʜ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦʣʝʥʠʪʝ 
ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʩʢʠ ʪʦʧʣʠʥʩʢʠ ʟʘʛʫʙʠ ʧʨʦʧʠʰʘʥʠ ʚʦ 
ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ, ʩʪʨʘʥʘ 63, ʠ ʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ 
ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ: 

Hʪô < Hʪôdoz 

 
ʊʘʙʝʣʘ 8: ɼʦʟʚʦʣʝʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ Hʪô 

ɺʦ ʩʠʪʝ ʦʙʿʝʢʪʠ ʧʦʩʪʦʠ ʢʦʝʬʠʮʠʝʥʪʦʪ HD  ʠ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

HD = ×i Ai ĿUi + ×k lkĿɊk + ×j ɢj 

ʢʘʜʝ ʰʪʦ: 

Ai ʝ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʝʣʝʤʝʥʪʦʪ Ăiñ  ʦʜ ʦʙʚʠʚʢʘʪʘ ʥʘ ʟʛʨʘʜʘʪʘ, ʚʦ m2 (ʧʨʦʟʦʨʮʠʪʝ ʠ 
ʚʨʘʪʠʪʝ ʩʝ ʟʝʤʘʘʪ ʢʘʢʦ ʦʪʚʦʨʠ ʚʦ ʦʙʚʠʚʢʘʪʘ); 

Ui ʝ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʧʨʝʥʦʩ ʥʘ ʪʦʧʣʠʥʘ ʥʘ ʝʣʝʤʝʥʪʦʪ Ăiñ ʚʦ W/(m2K); 

lk ʝ ʜʦʣʞʠʥʘʪʘ ʥʘ ʪʦʧʣʠʥʩʢʠʦʪ ʤʦʩʪ Ăkñ ʚʦ m; 
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Ɋk ʝ ʣʠʥʝʘʨʥʘ ʪʝʨʤʠʯʢʘ ʪʨʘʥʩʤʠʩʠʿʘ ʥʘ ʪʦʧʣʠʥʩʢʠʦʪ ʤʦʩʪ Ăkñ ʧʨʝʟʝʤʝʥ ʦʜ ʢʘʪʘʣʦʟʠ 
ʥʘʧʨʘʚʝʥʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʄʂʉ EN ISO 14683 ʠʣʠ ʧʨʝʩʤʝʪʘʥʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 
ʄʂʉ EN ISO 10211 ʚʦ W/(mK); 

ɢj ʝ ʪʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʚʦ ʪʦʯʢʘ ʠʣʠ ʪʦʯʢʘʩʪ ʪʦʧʣʠʥʩʢʠ ʤʦʩʪ Ăj ñʧʨʝʩʤʝʪʘʥ ʚʦ 
ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʄʂʉ EN ISO 10211 ʚʦ W/K. ʊʦʯʢʘʩʪʠʪʝ ʪʦʧʣʠʥʩʢʠ ʤʦʩʪʦʚʠ, ʟʝʤʝʥʠ 
ʢʘʢʦ ʜʝʣ ʦʜ ʨʘʤʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ ʢʦʠ ʩʝ ʚʢʣʫʯʝʥʠ ʚʝ˃ʝ ʚʦ ʧʨʝʩʤʝʪʢʘ, 
ʥʝ ʩʝ ʜʦʜʘʚʘʘʪ. 

ʉʧʦʨʝʜ ʘʢʪʫʝʣʥʠʦʪ ʇʨʘʚʠʣʥʠʢ ʟʘ ʝʥʝʨʛʝʪʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʛʨʘʜʠ, ʏʣʝʥ 11 ʥʘ 
ʩʪʨʘʥʘ 8, ʪʦʧʣʠʥʩʢʠʪʝ ʤʦʩʪʦʚʠ ʤʦʞʘʪ ʜʘ ʩʝ ʟʝʤʘʪ ʧʨʦʮʝʥʪʫʘʣʥʦ, ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ĂUñ 
ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ: 

¶ 15% ʟʘ ʥʘʜʚʦʨʝʰʥʘ ʪʦʧʣʠʥʩʢʘ ʠʟʦʣʘʮʠʿʘ ʢʦʿʘ ʝ ʢʦʥʪʠʥʫʠʨʘʥʘ ʠ ʙʝʟ ʧʨʝʢʠʥʠ ʠ 

¶ 35% ʟʘ ʧʨʝʢʠʥʘʪʘ ʠʟʦʣʘʮʠʿʘ, ʠʟʦʣʘʮʠʿʘ ʦʜ ʚʥʘʪʨʝʰʥʘ ʩʪʨʘʥʘ ʠʣʠ ʚʦ ʩʨʝʜʠʥʘ ʥʘ 
ʝʣʝʤʝʥʪʠʪʝ.  

ʂʦʝʬʠʮʠʝʥʪʦʪ Hg ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʢʦʛʘ ʧʦʩʪʦʿʘʪ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ (ʧʦʜʦʚʠ) ʥʘ 

ʪʝʨʝʥ ʠʣʠ (ʧʦʜʦʚʠ ʠ ʼʠʜʦʚʠ) ʧʦʜ ʥʠʚʦ ʥʘ ʪʝʨʝʥ. ʇʨʝʩʤʝʪʢʘʪʘ ʩʝ ʧʨʝʚʠ ʩʦ ʩʪʘʥʜʘʨʜʦʪ 
ʄʂʉ EN ISO 13370. 

ʇʨʠʤʝʨ ʟʘ ʪʘʙʝʣʘ ʢʦʿʘ ʛʠ ʧʦʢʘʞʫʚʘ ʪʨʘʥʩʤʠʩʠʩʢʠʪʝ ʟʘʛʫʙʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ: 

 
ʊʘʙʝʣʘ 9: ʊʨʘʥʩʤʠʩʠʩʢʠ ʟʘʛʫʙʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ 

ʉʦ ʦʬʦʨʤʫʚʘˁʝ ʥʘ ʦʚʘʘ ʪʘʙʝʣʘ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʧʨʠʜʦʥʝʩʦʪ ʥʘ ʩʝʢʦʿʘ ʛʨʘʜʝʞʥʘ 
ʢʦʥʩʪʨʫʢʮʠʿʘ ʚʦ ʪʦʧʣʠʥʩʢʠʪʝ ʟʘʛʫʙʠ ʥʘ ʦʙʚʠʚʢʘʪʘ ʠ ʝ ʧʦʢʘʟʘʪʝʣ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʢʦʠ 
ʠʤʘʘʪ ʧʨʠʦʨʠʪʝʪ ʚʦ ʠʟʦʣʠʨʘˁʝʪʦ, ʜʦʢʦʣʢʫ ʪʦʘ ʛʦ ʧʦʪʚʨʜʠ ʠ ʝʢʦʥʦʤʩʢʘʪʘ ʘʥʘʣʠʟʘ. 

6.8. ʆʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʬʘʢʪʦʨ ʥʘ ʬʦʨʤʘ fo 

ʌʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ ʿʘ ʜʝʬʠʥʠʨʘ ʨʘʟʠʛʨʘʥʦʩʪʘ ʥʘ ʝʜʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ. ʇʦʨʘʟʠʛʨʘʥʠʪʝ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʘʘʪ ʧʦʛʦʣʝʤ ʬʘʢʪʦʨ ʥʘ ʬʦʨʤʘ ʠ ʟʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ ʙʘʨʘˁʘʪʘ ʥʘ 
ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʧʦʪʨʝʙʥʘ ʝ ʧʦʛʦʣʝʤʘ ʠʟʦʣʘʮʠʿʘ ʠ ʧʦʜʦʙʨʠ ʧʨʦʟʦʨʮʠ ʚʦ ʦʜʥʦʩ ʥʘ 
ʦʙʿʝʢʪʠʪʝ ʩʦ ʧʦʤʘʣ ʬʘʢʪʦʨ ʥʘ ʬʦʨʤʘ. ʌʘʢʪʦʨ ʥʘ ʬʦʨʤʘ ʥʘ ʦʙʿʝʢʪʦʪ fo ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʩʦ 
ʬʦʨʤʫʣʘʪʘ:  

fo  = ɸ/Vo  ʚʦ m-1 

ʢʘʜʝ ʰʪʦ: 
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ʈʉʁʉɹʐʆʁʃ ʀɹ ʇɺʌʃɹ ʆɹ ɹʉʎʁʋɾʃʋʁ ʀɹ ʁʆʋɾɼʉʁʉɹʆ ʁ ʊʁʊʋɾʅɹʋʁʀʁʉɹʆ ʈʉʁʊʋɹʈ ɻʇ ʈʉʇɾʃʋʁʉɹɴɾ ʆɹ 

ɾʆɾʉɼɾʋʊʃʁ ɾʍʁʃɹʊʆʁ ʇɺɲɾʃʋʁ 

A ʝ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʥʘ ʦʙʚʠʚʢʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ; 

Vo  ʝ ʛʨʝʘʥ ʚʦʣʫʤʝʥ. 

6.9. ɺʣʠʿʘʥʠʝʪʦ ʥʘ  fo ʥʘ Hʊô  

ɼʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʩʢʠ ʟʘʛʫʙʠ Hʊô ʩʝ 
ʦʧʨʝʜʝʣʫʚʘ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʘ ʜʘʣʠ ʩʝ ʨʘʙʦʪʠ ʟʘ ʩʪʘʥʙʝʥ, ʥʝʩʪʘʥʙʝʥ, ʥʦʚ ʠʣʠ ʩʪʘʨ 
ʦʙʿʝʢʪ ʧʦʜ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ, ʠ ʩʝ ʚʦ ʬʫʥʢʮʠʿʘ ʦʜ ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ fo: 

 
ʊʘʙʝʣʘ 10: ʌʦʨʤʫʣʠ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ Hôt 

ɺʣʠʿʘʥʠʝʪʦ ʥʘ ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ fo ʝ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ 
ʩʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʩʢʠ ʟʘʛʫʙʠ Hʊô. ʇʦʛʦʣʝʤʠʪʝ ʬʘʢʪʦʨʠ ʥʘ ʬʦʨʤʘ ʙʘʨʘʘʪ ʧʦʛʦʣʝʤʠ 
ʠʟʦʣʘʮʠʠ ʠ ʧʦʜʦʙʨʘ ʪʝʨʤʠʯʢʘ ʟʘʰʪʠʪʘ ʟʘ ʜʘ ʩʝ ʟʘʜʦʚʦʣʘʪ ʟʘʢʦʥʩʢʠʪʝ ʙʘʨʘˁʘ. 
ʇʨʝʧʦʨʘʢʘ ʝ ʦʙʿʝʢʪʠʪʝ ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘʘʪ ʢʘʢʦ ʧʦʢʦʤʧʘʢʪʥʠ ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʘʪ ʧʦʪʨʝʙʠʪʝ 
ʟʘ ʝʥʝʨʛʠʿʘ. 

ʇʨʠʤʝʨ: ʎʝʣʪʘ ʥʘ ʦʚʦʿ ʧʨʠʤʝʨ (ʠʟʚʦʨ: Metodologija provodjenja energetskog pregleda 
zgrada  2017) ʝ ʜʘ ʩʝ ʚʠʜʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘʪʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ 
ʝʥʝʨʛʠʿʘ. ʉʧʦʨʝʜʙʘʪʘ ʩʝ ʚʨʰʠ ʥʘ ʦʙʿʝʢʪʠʪʝ ɸ ʠ ɺ ʢʦʠ ʠʤʘʘʪ ʝʜʥʘʢʚʠ ʚʦʣʫʤʝʥʠ. ʆʙʿʝʢʪʦʪ 
ɸ ʥʝʤʘ ʥʝʟʘʛʨʝʘʥʠ ʧʨʦʩʪʦʨʠ. ɺʦ ʦʙʿʝʢʪʦʪ ɺ ʩʠʥʠʪʝ ʧʘʨʘʣʝʣʦʧʠʧʝʜʠ ʦʟʥʘʯʫʚʘʘʪ 
ʥʝʟʘʛʨʝʘʥʠ ʜʝʣʦʚʠ: 

 
ʉʣʠʢʘ 9: ʌʘʢʪʦʨ ʥʘ ʬʦʨʤʘ 
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ʆʙʿʝʢʪʦʪ ʝ ʚʦ ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʍʨʚʘʪʩʢʘ. ʇʨʝʜʫʩʣʦʚʠ ʚʦ ʧʨʝʩʤʝʪʢʠʪʝ: 

¶ ɹʨʦʿ ʥʘ ʠʟʤʝʥʠ ʥʘ ʚʦʟʜʫʭ ʝ 0,5 h-1;  

¶ ʆʪʚʦʨʠʪʝ ʩʝ 15% ʦʜ ʬʘʩʘʜʘʪʘ;  

¶ ʈʝʞʠʤʦʪ ʥʘ ʨʘʙʦʪʘ ʝ 24/7 ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20Áʉ;  

¶ ɻʨʝʘʥʠʦʪ ʚʦʣʫʤʝʥ ʥʘ ʦʙʿʝʢʪʦʪĂɸñ ʠʟʥʝʩʫʚʘ 3.375 m3 ʟʘ ʢʦʨʠʩʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 
1.012 m2; 

¶ ɻʨʝʘʥʠʦʪ ʚʦʣʫʤʝʥ ʥʘ ʦʙʿʝʢʪʦʪĂɺñ ʠʟʥʝʩʫʚʘ 2.955 m3 ʟʘ ʢʦʨʠʩʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 
886,5 m2; 

¶ ʆʜʥʘʧʨʝʜ ʜʝʬʠʥʠʨʘʥʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʘ: 

ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʧʨʝʥʝʩʫʚʘˁʝ ʩʝ ʟʝʤʝʥʠ  ʩʧʦʨʝʜ ʪʘʙʝʣʘʪʘ ʚʦ 
ʧʨʦʜʦʣʞʝʥʠʝ ʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʩʠʪʝ ʦʙʿʝʢʪʠ ʢʦʠ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʘʥʘʣʠʟʘʪʘ. 

 
ʊʘʙʝʣʘ 11: U ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʙʿʝʢʪʦʪ                                   

 

ʈʝʟʫʣʪʘʪʠ ʦʜ ʩʠʤʫʣʘʮʠʿʘʪʘ ʚʦ ʢʦʠ ʩʝ ʜʘʜʝʥʠ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ  ʧʦʪʨʝʙʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ 
ʛʨʝʝˁʝ  QH,nd  ʠ  qH,nd ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ: 

 
ʊʘʙʝʣʘ 12: ʇʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʬʘʢʪʦʨ ʥʘ ʬʦʨʤʘ 

ʆʜ ʪʘʙʝʣʘʪʘ ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʬʘʢʪʦʨʦʪ ʥʘ ʬʦʨʤʘ ʨʘʩʪʝ ʠ ʧʦʪʨʝʙʘʪʘ ʟʘ 
ʝʥʝʨʛʠʿʘ, ʘ ʩʦ ʪʦʘ ʨʘʩʪʘʪ ʠ ʪʨʦʰʦʮʠʪʝ ʟʘ ʠʩʪʘʪʘ, ʜʫʨʠ ʠ ʥʘʜ 50%. ʂʘʿ ʦʙʿʝʢʪʠʪʝ ʩʦ 
ʧʦʨʘʟʠʛʨʘʥʘ ʬʦʨʤʘ ʟʛʦʣʝʤʝʥʘʪʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʝˁʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʘʣʠ 
ʩʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʠʟʦʣʘʮʠʦʥʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʦʙʚʠʚʢʘʪʘ: ʧʦʜʦʙʨʘ/ʧʦʛʦʣʝʤʘ ʠʟʦʣʘʮʠʿʘ ʠ 
ʧʦʢʚʘʣʠʪʝʪʥʠ ʧʨʦʟʦʨʮʠ, ʦʜʥʦʩʥʦ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ U-ʚʨʝʜʥʦʩʪʘ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ 
ʝʣʝʤʝʥʪʠ ʰʪʦ ʧʘʢ ʿʘ ʧʦʩʢʘʧʫʚʘ ʛʨʘʜʙʘʪʘ.  

 

ʉʦ ʦʧʪʠʤʠʟʠʨʘˁʝ ʥʘ ʬʦʨʤʘʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʤʦʞʘʪ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʥʘʿʧʦʚʦʣʥʠ ʨʝʰʝʥʠʿʘ ʚʦ 
ʦʜʥʦʩ ʥʘ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ ʚʦ ʧʨʝʜʚʠʜ ʫʰʪʝ ʧʨʠ 
ʫʨʙʘʥʠʩʪʠʯʢʠʪʝ ʨʝʰʝʥʠʿʘ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠ ʦʙʿʝʢʪʠ. 

 

αUά ͤ͊ Υ (W/m2K)

˹͍͔͊͒ͦͪ΄͔ͤ ͙ͬ 0͒,6

˾͔͊ͣͤ ͙͍ͨͦͪ͟ 0,5

˻͍͙ͭͦͪ 1,6

˽ͦ͒ ͤ͊ ͭͦ͡ 0,5

͙̀͒ ͦͤ͟ ͔͎͔ͤͪ͊ͤ ͨͪͦͫͭͦͪ0,8


























































































































