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ʀɿɱɸɺɸ ɿɸʍɺɸʃʅʆʉʊʀ 

 

ʆʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʨʝʟʫʣʪʘʪ ʜʫʛʦʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʩʘʨʘʜˁʝ ʩʘ ʝʢʩʧʝʨʪʠʤʘ ʠʟ 

ʦʙʣʘʩʪʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ, ʝʥʝʨʛʝʪʩʢʦʛ ʤʦʜʝʣʦʚʘˁʘ ʠ 

ʙʠʦʢʣʠʤʘʪʩʢʦʛ ʧʨʦʿʝʢʪʦʚʘˁʘ. 

ɼʫʙʦʢʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʩʚʦʤ ʤʝʥʪʦʨʫ, ʧʨʦʬ. ʜʨ ɸʣʝʢʩʘʥʜʨʠ ʂʨʩʪʠ˂-ʌʫʨʫʥ˅ʠ˂, ʥʘ 

ʩʫʛʝʩʪʠʿʘʤʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʩʤʝʨʥʠʮʘʤʘ ʠ ʫʣʦʞʝʥʦʤ ʨʘʜʫ ʠ ʪʨʫʜʫ ʫ ʪʦʢʫ ʦʚʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

ʅʘʿʠʩʢʨʝʥʠʿʝ ʩʝ ʟʘʭʚʘˀʫʿʝʤ ʜʦʮ. ʜʨ ʄʠʣʘʥʫ ɫʦʨʹʝʚʠ˂ʫ ʥʘ ʜʨʘʛʦʮʝʥʠʤ ʩʘʚʝʪʠʤʘ ʢʦʿʠ ʩʫ 

ʜʦʧʨʠʥʝʣʠ ʩʪʚʘʨʘˁʫ ʦʚʦʛ ʨʘʜʘ. 

ɿʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʠ ʧʨʦʬ. ʜʨ ɱʝʣʝʥʠ ʀʚʘʥʦʚʠ˂-ʐʝʢʫʣʘʨʘʮ ʠ ʜʦʮ. ʜʨ ɹʫʜʠʤʠʨʫ ʉʫʜʠʤʮʫ, 

ʢʘʦ ʠ ʛʦʩʧʦʜʠʥʫ ʈʘʥʢʫ ɹʦʞʦʚʠ˂ʫ ʥʘ ʧʦʩʚʝ˂ʝʥʦʤ ʚʨʝʤʝʥʫ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʢʦʤʝʥʪʘʨʠʤʘ ʫ 

ʪʦʢʫ ʠʩʪʨʘʞʠʚʘˁʘ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʠ ʧʨʦʬ. ʜʨ ʅʝʙʦʿʰʠ ɸʨʩʠ˂ʫ, ʧʨʦʬ. ʜʨ ɸʣʝʢʩʘʥʜʨʫ ʈʠʩʪʦʚʩʢʦʤ ʠ ɺʝʩʥʠ 

ʄʫʣʠ˂ ʥʘ ʩʫʛʝʩʪʠʿʘʤʘ. 

 

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ  ʥʘ ʨʘʟʫʤʝʚʘˁʫ, ʩʪʨʧˀʝˁʫ ʠ ʧʦʜʨʰʮʠ ʜʫʛʫʿʝʤ ʩʚʦʤ ʩʫʧʨʫʛʫ.  

ʅʘʿʟʘʜ, ʞʝʣʠʤ ʥʘʿʠʩʢʨʝʥʠʿʝ ʜʘ ʩʝ ʟʘʭʚʘʣʠʤ ʥʘ ʩʪʨʧˀʝˁʫ, ʥʝʠʟʤʝʨʥʦʿ ʠʥʩʧʠʨʘʮʠʿʠ ʠ 

ʧʦʜʩʪʨʝʢʫ ʩʚʦʿʠʤ ˂ʝʨʢʘʤʘ ɱʘʥʠ, ɸʥʜʨʝʠ ʠ ʄʠʣʘʥʠ. 
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ʆʇʊʀʄʀɿɸʎʀɱɸ ɽʅɽʈɻɽʊʉʂʀʍ ʇɽʈʌʆʈʄɸʅʉʀ ʋ ʇʈʆʎɽʉʀʄɸ ʉɸʅɸʎʀɱɽ 

ʋʅʀɺɽʈɿɸʃʅʀʍ ʉʇʆʈʊʉʂʀʍ ɼɺʆʈɸʅɸ ʀɿɻʈɸɫɽʅʀʍ ʋ ɹɽʆɻʈɸɼʋ ʋ 

ʇɽʈʀʆɼʋ ʆɼ 1960. ɼʆ 1980. ɻʆɼʀʅɽ  

 

ɸʧʩʪʨʘʢʪ 

ʋ ʧʨʝʛʣʝʜʫ ʩʪʨʫʯʥʠʭ, ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ ʫ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʩʝ 

ʤʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜʥʦʩʝ ʫʛʣʘʚʥʦʤ ʥʘ ʩʪʘʤʙʝʥʝ ʦʙʿʝʢʪʝ. ʀ ʧʦʨʝʜ ʥʘʩʪʦʿʘˁʘ ʜʨʞʘʚʝ ʠ 

ʩʪʨʫʯʥʝ ʿʘʚʥʦʩʪʠ ʜʘ ʩʝ ʩʠʪʫʘʮʠʿʘ ʫʥʘʧʨʝʜʠ ʫ ʪʦʤ ʢʦʥʪʝʢʩʪʫ ʥʘ ʪʝʨʝʥʫ ʠ ʜʘˀʝ ʥʠʩʫ 

ʧʨʠʤʝʪʥʠ ʟʥʘʯʘʿʥʠ ʧʦʤʘʮʠ. ʋ ʉʨʙʠʿʠ ʜʦ ʜʘʥʘʩ ʥʝ ʧʦʩʪʦʿʝ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʙʠ ʜʝʪʘˀʥʦ 

ʜʘʣʘ ʘʥʘʣʠʟʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʝʢʩʧʣʦʘʪʘʮʠʿʠ. ɼʝʦ ʦʚʦʛ ʨʘʜʘ 

ʿʝ ʫʧʨʘʚʦ ʘʥʘʣʠʟʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʥʘʯʘʿʥʝ ʛʨʫʧʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ- 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʦʜʨʝʹʝʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʢʦʿʝ ʩʫ 

ʥʘʿʟʘʩʪʫʧʝˀʥʠʿʝ ʥʘ ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ ʠ ʫ ʉʨʙʠʿʠ. 

ʆʩʥʦʚʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʿʝ ʢʦʿʝ ʤʝʨʝ ʩʝ ʤʦʛʫ ʧʨʝʜʫʟʝʪʠ ʢʘʢʦ ʙʠ ʩʝ ʦʚʠ ʦʙʿʝʢʪʠ 

ʫʥʘʧʨʝʜʠʣʠ ʫ ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ. ʀʩʪʨʘʞʠʚʘˁʝʤ ʪʨʝʙʘ ʜʘʪʠ ʦʩʥʦʚʥʝ ʩʤʝʨʥʠʮʝ ʟʘ ʤʝʨʝ 

ʫʥʘʧʨʝʹʝˁʘ ʢʦʨʠʰ˂ʝˁʘ ʪʦʧʣʦʪʥʦ ʠʟʦʣʘʮʠʦʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʪʝʨʤʠʯʢʦʤ ʦʤʦʪʘʯʫ ʦʙʿʝʢʪʘ 

ʢʘʦ ʠ ʧʨʠʤʝʥʝ ʧʘʩʠʚʥʠʭ ʤʝʨʘ. 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʩʪʨʘʪʝʛʠʿʘ, ʪʝʭʥʠʢʘ ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫ ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʢʘʦ ʠ ʪʝʦʨʠʿʩʢʘ ʠ ʘʥʘʣʠʪʠʯʢʘ 

ʧʨʦʚʝʨʘ ʧʦʜʦʙʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʩʪʦʿʝ˂ʠʤ ʧʨʦʧʠʩʠʤʘ ʠ 

ʧʨʦʧʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ ʟʘ ʦʚʫ ʚʨʩʪʫ ʦʙʿʝʢʘʪʘ.  

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʫ ʥʘ˂ʠ ʜʠʨʝʢʪʥʫ ʧʨʠʤʝʥʫ ʫ ʩʘʥʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ 

ʮʠˀʫ ʦʩʪʚʘʨʠʚʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʫʰʪʝʜʝ ʫʟ ʫʩʣʦʚ ʤʠʥʠʤʠʟʠʨʘˁʘ ʠʥʪʝʨʚʝʥʮʠʿʘ, ʜʘʢʣʝ ʠʤʘʿʫ˂ʠ 

ʫ ʚʠʜʫ ʠʩʧʣʘʪʠʚʦʩʪ ʧʨʝʜʣʦʞʝʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʜʣʦʛ ʟʘ ʥʝʢʘ ʜʘˀʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʈʝʟʫʣʪʘʪʠ ʠʤʘʿʫ ʧʨʘʢʪʠʯʥʫ ʧʨʠʤʝʥʫ ʿʝʨ ʩʫ ʠʩʪʨʘʞʝʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʫ 

ʮʠˀʫ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʝʘʣʥʫ 

ʩʠʪʫʘʮʠʿʫ.  
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ʂʨʦʟ ʨʘʯʫʥʘʨʩʢʝ ʩʠʤʫʣʘʮʠʿʝ ʧʦʥʘʰʘˁʘ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʧʦʨʝʜ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ 

ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ, ʧʨʠʢʘʟʘʥʠʭ ʢʨʦʟ ʫʩʚʦʿʝʥʫ ʤʝʪʦʜʦʣʦʛʠʿʫ, ʘʥʘʣʠʟʠʨʘʥʝ ʩʫ ʠ ʦʧʮʠʿʝ 

ʠʥʪʝʛʨʘʮʠʿʝ ʩʠʩʪʝʤʘ ʦʜʨʞʠʚʝ ʝʥʝʨʛʠʿʝ. ɿʘ ʩʠʤʫʣʘʮʠʿʝ ʧʨʠʤʝʥʝ ʧʘʩʠʚʥʠʭ ʠ ʘʢʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʠʿʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ IES VE Integrʘted Environmental Solutions Virtual 

Environment. 
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ENERGY OPTIMIZATION IN THE PROCESS OF REFURBISHMENT OF 

UNIVERSAL SPORT HALLS BUILT IN BELGRADE FROM 1960 -1980 

 

Abstract 

Itôs been concluded that all of the research related with the energy efficiency is mostly done for 

residential buildings. Even besides the efforts of the state and public to improve situation in that 

sense there have not been some significant progresses. In Serbia, there are no researches to give 

detailed analyses of energy performances of sport buildings. Part of this paper is analysing of 

energy efficiency of significant group of sports buildings, universal sport halls within the sports 

centres that are the most represented in Belgrade and Serbia.  

Basic research question is which extent in improvement we should take to improve these 

facilities. Research should give basic directions for improvement measures of thermal insulation 

materials and use of passive features. 

Subject of the research of this doctoral thesis is checking of possibility, strategies and techniques 

to achieve energy optimization in the processes of refurbishment of universal sport halls in sport 



v 

 

centres as well theoretical and analytical audit of quality of each implemented measure according 

to the existing rules and defined comfort conditions. 

Results of this research can find direct implementation in refurbishment of sports facilities in the 

aim of achieving energy saving by minimizing interventions. Results can have practical use 

because of implementation of the measures that present realistic situation.  

Computer simulations were used to present behaviour of reference models. Beside the 

implementation of  individual and package of measures, by specific methodology, analyses of use 

of integrated systems of sustainable energy were investigated. Software package IES VE 

Integrated Environmental Solutions Virtual Environment is used for analysis of implementation 

of mentioned passive and active features.   
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ʆɹɱɸʐɳɽɳɽ ʇʆɱʄʆɺɸ 

 

ʆʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ ʤʦʞʝ ʩʝ ʨʘʰʯʣʘʥʠʪʠ, 

ʫʧʨʢʦʩ ʠʟʫʟʝʪʥʦʿ ʩʣʦʞʝʥʦʩʪʠ ʧʨʦʙʣʝʤʘ, ʥʘ ʥʝʢʦʣʠʢʦ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘ ʧʠʪʘˁʘ ʢʦʿʝ ʫ 

ʩʫʰʪʠʥʠ ʠ ʦʜʨʝʹʫʿʫ ʧʨʘʚʮʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʦʜ ʝʥʝʨʛʝʪʩʢʦʤ ʦʧʪʠʤʠʟʘʮʠʿʦʤ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ 

ʤʦʛʫ˂ʥʦʩʪ ʫʥʠʬʠʢʘʮʠʿʝ ʩʪʘʥʜʘʨʜʘ ʧʨʦʨʘʯʫʥʘ ʪʦʧʣʦʪʥʝ ʟʘʰʪʠʪʝ ʟʛʨʘʜʘ, ʨʘʟʤʘʪʨʘʿʫ˂ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ ʫʥʠʬʠʢʘʮʠʿʝ ʧʨʦʨʘʯʫʥʘ ʪʦʧʣʦʪʥʝ ʟʘʰʪʠʪʝ ʟʛʨʘʜʘ, ʛʜʝ ʙʠ ʫʩʚʦʿʝʥʘ ʥʘʯʝʣʘ ʙʠʣʘ 

ʦʙʘʚʝʟʫʿʫ˂ʘ ʟʘ ʩʚʝ ʯʣʘʥʦʚʝ Eʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʫʟ ʤʦʛʫ˂ʥʦʩʪ ʜʦʜʘʪʘʢʘ ʥʘʮʠʦʥʘʣʥʠʭ ʘʥʝʢʩʘ ʢʦʿʠ 

ʙʠ ʫʚʘʞʘʚʘʣʠ ʣʦʢʘʣʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʘʣʠ ʠ ʣʦʢʘʣʥʝ ʫʩʣʦʚʝ ʩ ʦʙʟʠʨʦʤ ʥʘ ʨʘʟʥʦʚʨʩʥʦʩʪ 

ʢʣʠʤʘʪʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ. ʆʥʦ ʰʪʦ ʿʝ ʚʘʞʥʦ ʥʘʧʦʤʝʥʫʪʠ ʿʝ ʜʘ ʫ ʨʘʟʤʘʪʨʘˁʘ ʫʢʫʧʥʝ 

ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʫʣʘʟʝ ʩʚʠ ʝʥʝʨʛʝʪʩʢʠ ʜʦʙʠʮʠ ʠ ʛʫʙʠʮʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʿʘʚʠʪʠ ʫ ʥʝʢʦʤ 

ʦʙʿʝʢʪʫ. 
1
   

ʇʦʜ ʢʦʥʮʝʧʪʦʤ ʦʧʪʠʤʠʟʘʮʠʿʝ ʟʛʨʘʜʘ ʧʦʜʨʘʟʫʤʝʚʘʤʦ: 

- ʤʘʢʩʠʤʘʣʥʦ ʠʩʢʦʨʠʰ˂ʝˁʝ ʨʘʩʧʦʣʦʞʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ, 

- ʩʤʘˁʝˁʝ  ʠʥʪʝʨʥʦʛ ʠ ʝʢʩʪʝʨʥʦʛ ʪʦʧʣʦʪʥʦʛ ʠ ʨʘʩʭʣʘʜʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʦʙʿʝʢʪʘ, 

- ʧʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʩʚʠʭ ʧʦʜʩʠʩʪʝʤʘ ʠ ʠʥʩʪʘʣʘʮʠʿʘ ʫ ʦʙʿʝʢʪʫ, 

- ʧʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʢʘʧʠʪʘʣʥʝ ʦʧʨʝʤʝ, 

- ʫʥʘʧʨʝʹʝˁʝ ʠ ʩʪʘʙʠʣʠʟʦʚʘˁʝ ʠʥʪʝʨʥʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ, 

- ʘʥʘʣʠʟʘ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʩʤʘˁʝˁʝ ʠ ʧʦʥʦʚʥʦ ʢʦʨʠʰ˂ʝˁʝ ʦʪʧʘʜʥʠʭ ʝʥʝʨʛʠʿʘ, 

- ʘʥʘʣʠʟʘ ʤʦʛʫ˂ʠʭ ʧʦʙʦˀʰʘˁʘ ʫ ʩʥʘʙʜʝʚʘˁʫ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ, 

- ʘʥʘʣʠʟʘ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʤʝʥʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ, 

- ʜʝʪʘˀʥʘ ʘʥʘʣʠʟʘ ʧʝʨʬʦʨʤʘʥʩʠ ʢʦʤʧʦʥʝʥʘʪʘ ʢʦʥʪʨʦʣʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʜʘʪʝ ʫʩʣʦʚʝ ʢʣʠʤʝ 

ʠ ʢʦʨʠʰ˂ʝˁʘ ʦʙʿʝʢʪʘ, 

- ʘʥʘʣʠʟʘ ʢʦʨʠʰ˂ʝˁʘ ʩʚʠʭ ʤʦʛʫ˂ʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʩʠʥʝʨʛʠʿʘ ʥʘ ʦʙʿʝʢʪʫ.
2
 

 

                                                

1ɱʦʚʘʥʦʚʠ˂-ʇʦʧʦʚʠ˂, ʄ. ʠ ʜʨʫʛʠ (2003) ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʟʛʨʘʜʘ ʫ ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʝ 

aʨʭʠʪʝʢʪʫʨʝ- ʜʝʦ 1: ɸʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʝ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ɹʝʦʛʨʘʜʫ, ʩʪʨ. 25-57. 
2ɹʦʞʦʚʠ˂, ʈ. (2014) ʇʨʝʜʘʚʘˁʘ, ʆʙʫʢʘ ʟʘ ʧʦʣʘʛʘˁʝ ʩʪʨʫʯʥʦʛ ʠʩʧʠʪʘ ʠʟ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

ʟʛʨʘʜʘ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ɹʝʦʛʨʘʜ. 



xiv 

 

ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʘ ʟʛʨʘʜʘ ʿʝ ʟʛʨʘʜʘ ʢʦʿʘ ʪʨʦʰʠ ʤʠʥʠʤʘʣʥʫ ʢʦʣʠʯʠʥʫ ʝʥʝʨʛʠʿʝ ʫʟ 

ʦʙʝʟʙʝʹʝˁʝ ʧʦʪʨʝʙʥʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ. 

 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʟʛʨʘʜʝ ʿʝ ʧʦʢʘʟʘʪʝˀ ʝʥʝʨʛʝʪʩʢʠʭ ʩʚʦʿʩʪʘʚʘ ʟʛʨʘʜʝ. ʀʟʨʘʞʝʥ ʿʝ ʧʨʝʢʦ 

ʨʝʣʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ.  

 

ʉʘʥʘʮʠʿʘ ʿʝ ʠʟʚʦʹʝˁʝ ʛʨʘʹʝʚʠʥʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʘʜʦʚʘ ʥʘ ʧʦʩʪʦʿʝ˂ʝʤ ʦʙʿʝʢʪʫ ʢʦʿʠʤʘ ʩʝ ʚʨʰʠ 

ʧʦʧʨʘʚʢʘ ʫʨʝʹʘʿʘ, ʧʦʩʪʨʦʿʝˁʘ ʠ ʦʧʨʝʤʝ, ʦʜʥʦʩʥʦ ʟʘʤʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʦʙʿʝʢʪʘ, 

ʢʦʿʠʤʘ ʩʝ ʥʝ ʤʝˁʘ ʩʧʦˀʥʠ ʠʟʛʣʝʜ, ʥʝ ʫʪʠʯʝ ʥʘ ʙʝʟʙʝʜʥʦʩʪ ʩʫʩʝʜʥʠʭ ʦʙʿʝʢʘʪʘ, ʩʘʦʙʨʘ˂ʘʿʘ ʠ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʥʝ ʫʪʠʯʝ ʥʘ ʟʘʰʪʠʪʫ ʧʨʠʨʦʜʥʦʛ ʠ ʥʝʧʦʢʨʝʪʥʦʛ ʢʫʣʪʫʨʥʦʛ ʜʦʙʨʘ, 

ʝʚʠʜʝʥʪʠʨʘʥʝ ʥʝʧʦʢʨʝʪʥʦʩʪʠ ʜʦʙʨʘ ʢʦʿʝ ʫʞʠʚʘ ʧʨʝʪʭʦʜʥʫ ʟʘʰʪʠʪʫ, ˁʝʛʦʚʝ ʟʘʰʪʠ˂ʝʥʝ 

ʦʢʦʣʠʥʝ, ʦʩʠʤ ʢʦʥʟʝʨʚʘʪʦʨʩʢʠʭ ʠ ʨʝʩʪʘʫʨʘʪʦʨʩʢʠʭ ʨʘʜʦʚʘ.
3
  ɽʥʝʨʛʝʪʩʢʦʤ ʩʘʥʘʮʠʿʦʤ ʩʝ 

ʤʝʹʫʪʠʤ ʤʦʞʝ ʤʝˁʘʪʠ ʩʧʦˀʥʠ ʠʟʛʣʝʜ ʫʟ ʧʦʪʨʝʙʥʝ ʩʘʛʣʘʩʥʦʩʪʠ, ʫ ʮʠˀʫ ʧʦʚʝ˂ʘˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʝ.
4
  

 

ɻʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ ʪʦʧʣʦʪʘ ʟʘ ʛʨʝʿʘˁʝ ʟʛʨʘʜʝ QH,an [kWh/a] ʿʝ ʨʘʯʫʥʩʢʠ ʦʜʨʝʹʝʥʘ 

ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʢʦʿʫ ʛʨʝʿʥʠʤ ʩʠʩʪʝʤʦʤ ʪʨʝʙʘ ʜʦʚʝʩʪʠ ʫ ʟʛʨʘʜʫ ʪʦʢʦʤ ʛʦʜʠʥʝ ʥʝ ʙʠ ʣʠ ʩʝ 

ʦʙʝʟʙʝʜʠʣʦ ʦʜʨʞʘʚʘˁʝ ʫʥʫʪʨʘʰˁʠʭ ʧʨʦʿʝʢʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʟʘʜʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʟʘ 

ʠʟʨʘʯʫʥʘʚʘˁʝ ʪʦʧʣʦʪʥʠʭ ʛʫʙʠʪʘʢʘ ʠ ʪʦʧʣʦʪʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ. 

 

ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ n [h
-1
] ʿʝ ʯʘʩʦʚʥʠ ʙʨʦʿ ʠʟʤʝʥʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʩʧʦˀʥʠʤ 

ʚʘʟʜʫʭʦʤ, ʦʙʨʘʯʫʥʘʪ ʟʘ ʟʘʧʨʝʤʠʥʫ ʟʛʨʘʜʝ ʫʥʫʪʘʨ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ V [m ]. 

 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʟʛʨʘʜʝ ʯʠʥʝ ʩʚʠ ʝʣʝʤʝʥʪʠ ʟʛʨʘʜʝ ʢʦʿʠ ʨʘʟʜʚʘʿʘʿʫ ʛʨʝʿʘʥʠ ʦʜ ʥʝʛʨʝʿʘʥʦʛ 

ʜʝʣʘ ʟʛʨʘʜʝ, ʦʜʥʦʩʥʦ ʮʝʣʠʥʝ ʟʛʨʘʜʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ ʠʣʠ ʜʝʣʦʚʘ ʟʛʨʘʜʝ 

ʢʦʜ ʢʦʿʠʭ ʜʦʣʘʟʠ ʜʦ ʧʨʝʢʠʜʘ ʛʨʝʿʘˁʘ ʫʩʣʝʜ ʧʨʠʚʨʝʤʝʥʦʛ ʥʝʢʦʨʠʰ˂ʝˁʘ ʥʝʢʦʛ ʧʨʦʩʪʦʨʘ.  

                                                

3
 ɿʘʢʦʥ ʦ ʧʣʘʥʠʨʘˁʫ ʠ ʠʟʛʨʘʜˁʠ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 72/2009, ʯʣʘʥ 2. 

4
 ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 61/2011, ʯʣʘʥ 2. 
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ʊʝʨʤʦʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤ ʟʛʨʘʜʝ ʦʙʫʭʚʘʪʘ ʩʚʝ ʧʦʪʨʝʙʥʝ ʠʥʩʪʘʣʘʮʠʿʝ, ʧʦʩʪʨʦʿʝˁʘ ʠ ʦʧʨʝʤʫ 

ʟʘ ʢʣʠʤʘʪʠʟʘʮʠʿʫ, ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ ʂɻʍ ʩʠʩʪʝʤʠ) ʢʘʦ ʠ ʩʠʩʪʝʤ ʟʘ 

ʧʨʠʧʨʝʤʫ ʉʊɺ. 

 

ʊʝʤʧʝʨʠʨʘˁʝ ʊʝʤʧʝʨʠʨʘʥ ʚʘʟʜʫʭ ʿʝ ʫʤʝʨʝʥʦ ʟʘʛʨʝʿʘʥ ʚʘʟʜʫʭ. ʋ ʨʘʜʫ ʩʝ ʪʝʨʤʠʥ ʢʦʨʠʩʪʠ ʟʘ 

ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ʧʨʦʩʪʦʨʘ. 

 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ fo ʿʝ ʦʜʥʦʩ ʠʟʤʝʹʫ ʧʦʚʨʰʠʥʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ (ʩʧʦˀʥʝ ʤʝʨʝ) ʠ 

ˁʠʤʝ ʦʙʫʭʚʘ˂ʝʥʝ ʙʨʫʪʦ ʟʘʧʨʝʤʠʥʝ ʟʛʨʘʜʝ.
5
 

  

                                                

5
 ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 61/2011, ʯʣʘʥ 2. 
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ʉʣʠʢʘ 4.2. ʌʫʥʢʮʠʦʥʘʣʥʘ ʰʝʤʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ (ʀʟʚʦʨ: Koruģnjak, 2012) 

ʉʣʠʢʘ 4.3. ʐʝʤʘ ʧʦʟʠʮʠʿʝ ʠ ʦʙʣʠʢʘ ʛʣʝʜʘʣʠʰʪʘ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ (ʀʟʚʦʨ: Koruģnjak, 

2012) 

ʉʣʠʢʘ 4.4. ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ (ʀʟʚʦʨ: 

Koruģnjak, 2012) 

ʉʣʠʢʘ 4.5. ʄʦʜʫʣʘʨʥʠ ʧʨʠʩʪʫʧ-  ʧʦʜʝʣʘ ʠʛʨʘʣʠʰʪʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ, 

Modular sports hall approach (ʀʟʚʦʨ: Sports halls, Design and layouts, 2012) 

ʉʣʠʢʘ 4.6. ʄʦʥʦʛʝʦʤʝʪʨʠʿʩʢʠ ʦʙʣʠʮʠ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ (ʀʟʚʦʨ: Koruģnjak, 2012) 

ʉʣʠʢʘ 4.7. ʉʣʦʞʝʥʠ ʛʝʦʤʝʪʨʠʿʩʢʠ ʦʙʣʠʮʠ (ʀʟʚʦʨ: Koruģnjak, 2012) 

ʉʣʠʢʘ 4.8. ʆʙʣʠʢʦʚʥʝ ʩʪʨʫʢʪʫʨʝ (ʀʟʚʦʨ: Koruģnjak, 2012) 

ʉʣʠʢʘ 4.9. ʃʦʢʘʣʥʠ ʩʫʚʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʊʠʧ 1 (ʣʝʚʦ) ʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʊʠʧ 2 

(ʜʝʩʥʦ) (ʀʟʚʦʨ: Energy Consumption Guide 78, 2001) 

ʉʣʠʢʘ 4.10. ʈʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʊʠʧ 3 (ʣʝʚʦ) ʠ ʢʦʤʙʠʥʦʚʘʥʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 

ʊʠʧ 4 (ʜʝʩʥʦ) ( ʀʟʚʦʨ: Energy Consumption Guide 78, 2001) 

ʉʣʠʢʘ 4.11. ʂʦʤʙʠʥʦʚʘʥʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ  ʊʠʧ 5 (ʣʝʚʦ), ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʫʟ ʦʪʚʦʨʝʥʠ 

ʙʘʟʝʥ ʊʠʧ 6 (ʩʨʝʜʠʥʘ) ʠ ʣʝʜʝʥʘ ʜʚʦʨʘʥʘ ʊʠʧ 7 (ʜʝʩʥʦ) (ʀʟʚʦʨ: Energy Consumption Guide 

78, 2001) 
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ʉʣʠʢʘ 4.22. ɻʘʙʘʨʠʪ ʃʝʜʝʥʝ ʜʚʦʨʘʥʝ ʠ ɼʚʦʨʘʥʝ ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂  

ʉʣʠʢʘ 4.23. ʉʣʠʢʝ ʬʘʩʘʜʝ ɼʚʦʨʘʥʝ ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂ ʠ ʃʝʜʝʥʝ ʜʚʦʨʘʥʝ  

ʉʣʠʢʘ 4.24. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ, ʂʫʣʪʫʨʥʦ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʇʠʥʢʠ  

ʉʣʠʢʘ 4.25. ʀʟʛʣʝʜ ʦʙʿʝʢʪʘ ʠ ʫʥʫʪʨʘʰˁʦʩʪ ʛʣʘʚʥʝ ʩʘʣʝ 

ʉʣʠʢʘ 4.26. ɻʘʙʘʨʠʪ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ 

ʉʣʠʢʘ 4.27. ʀʟʛʣʝʜʠ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʄʠʣʘʥ ɻʘʣʝ ʄʫʰʢʘʪʠʨʦʚʠ˂ 

ʉʣʠʢʘ 4.28. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʨʘʯʘʨ 

ʉʣʠʢʘ 4.29. ʉʈʎ ɺʨʘʯʘʨ, ʦʙʿʝʢʘʪ ʩʧʦˀʘ ʠ ʜʚʦʨʘʥʘ 

ʉʣʠʢʘ 4.30. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ ʟʘ ʩʧʦʨʪʠʩʪʝ 

ʉʣʠʢʘ 4.31. ʆʪʚʦʨʝʥʠ ʙʘʟʝʥ ʠ ʦʙʿʝʢʘʪ ʟʘ ʘʢʪʠʚʥʝ ʩʧʦʨʪʠʩʪʝ 

ʉʣʠʢʘ 4.32. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ, ʧʨʦʠʟʚʦˀʥʘ ʨʘʟʤʝʨʘ 

ʉʣʠʢʘ 4.33. ʀʟʛʣʝʜ ʜʚʦʨʘʥʝ ʠ ʙʘʟʝʥ ʥʘ ʦʪʚʦʨʝʥʦʤ 

ʉʣʠʢʘ 6.1. ʆʩʥʦʚʘ ʧʨʠʟʝʤˀʘ ʠ ʧʨʝʩʝʢ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ, ʉʎ1 (ʀʟʚʦʨ: 

ɸʨʭʠʚ ʦʧʰʪʠʥʝ ɺʦʞʜʦʚʘʮ) 

ʉʣʠʢʘ 6.2. ʆʩʥʦʚʘ ʧʨʠʟʝʤˀʘ ʠ ʧʨʝʩʝʢ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ, ʉʎ2 (ʀʟʚʦʨ: ɸʨʭʠʚ 

ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ) 

ʉʣʠʢʘ 6.3. ʉʠʪʫʘʮʠʦʥʦ ʨʝʰʝˁʝ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ (ʀʟʚʦʨ: ɸʨʭʠʚ 

ʦʧʰʪʠʥʝ ɺʦʞʜʦʚʘʮ) 

ʉʣʠʢʘ 6.4. ʌʦʪʦʛʨʘʬʠʿʝ ʝʢʩʪʝʨʠʿʝʨʘ ʠ ʝʥʪʝʨʠʿʝʨʘ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ  

ʉʣʠʢʘ 6.5. ɻʘʙʘʨʠʪ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ, ʩʠʪʫʘʮʠʦʥʦ ʨʝʰʝˁʝ (ʀʟʚʦʨ: ɸʨʭʠʚ 

ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ) 

ʉʣʠʢʘ 6.6. ɽʥʪʝʨʠʿʝʨ ʠ ʝʢʩʪʝʨʠʿʝʨ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ  

ʉʣʠʢʘ 6.7. ʄʦʜʝʣʠ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ (ʘ,ʙ) ʠ 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ (ʚ, ʛ) ʠʟʨʘʹʝʥʠ ʫ ʩʦʬʪʚʝʨʫ SketchUp, IES VE 2016 

ʉʣʠʢʘ 6.8. ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʤʦʜʝʣ ʉʎ1  

ʉʣʠʢʘ 6.9. ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʫ ʤʦʜʝʣʫ ʉʎ2  

ʉʣʠʢʘ 6.10. ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ ʫ ʤʦʜʝʣʫ ʉʎ1  

ʉʣʠʢʘ 6.11. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʨʘʜʠʿʘʥʪʥʘ ʠ ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ 

ʩʝʚʝʨʫ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʥʘʿʪʦʧʣʠʿʠ 

ʜʘʥ ʫ ʛʦʜʠʥʠ (ʜʝʩʥʦ)  
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ʉʣʠʢʘ 6.12. ʇʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʠʨʘˁʘ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ ʫ ʪʦʢʫ  ʛʦʜʠʥʝ, ʉʎ1 ʥʘ ʦʩʥʦʚʫ 

IES VE, Modul Apache, VistaPrʦ; Ventilation 

ʉʣʠʢʘ 6.13. ɼʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ 11. ʿʫʣʘ ʫ ʧʦʜʥʝ (ʣʝʚʦ) ʠ ʚʨʝʜʥʦʩʪʠ 

ʧʨʠʢʘʟʘʥʝ ʥʘ ʩʣʠʮʠ ʫ lux (ʜʝʩʥʦ) ʥʘ ʦʩʥʦʚʫ IES VE, RadianceIES ʠ FlucsDL Day lighting 

analysis  

ʉʣʠʢʘ 6.14. ʀʥʜʝʢʩ ʢʦʤʬʦʨa (ʣʝʚʦ) ʠ PPD (ʜʝʩʥʦ) ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʟʘ ʧʝʨʠʦʜ ʦʜ 

ʛʦʜʠʥʫ ʜʘʥʘ ʫ ʉʎ1 ʥʘ ʦʩʥʦʚʫ ʤʦʜʫʣʘ VistaPro, Comfort Index and People Dissatisfied, IES 

VE 

ʉʣʠʢʘ 6.15. ʇʨʦʮʝʥʪʫʘʣʥʦ ʧʨʠʢʘʟʘʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʥʘ ʩʝʚʝʨʫ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

ʉʣʠʢʘ 6.16. ʇʦʣʦʞʘʿ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1  

ʉʣʠʢʘ 6.17. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 ʟʘ ʧʝʨʠʦʜ 

ʦʜ ʿʝʜʥʝ ʛʦʜʠʥʝ (ʣʝʚʦ), ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʫ ʛʦʜʠʥʠ (ʜʝʩʥʦ), ʥʘ 

ʦʩʥʦʚʫ IES VE, modul Apache, VistaPro 

ʉʣʠʢʘ 6.18. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ 

ʜʘʥʘ  

ʉʣʠʢʘ 6.19. Oʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʮʝʥʪʨʫ ʉʎ1, ʘ) ʠʥʪʝʥʟʠʪʝʪ 

ʦʩʚʝʪˀʝˁʘ ʫ 3ʜ ʧʨʦʿʝʢʮʠʿʠ RadianceIES, ʙ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ (lux), FlucsDL, day lighting 

analysis,  ʚ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ ʜʚʦʨʘʥʝ, Day lighting and electric lighting simulations  

ʉʣʠʢʘ 6.20.  ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ 

ʜʘʥʘ (ʩʣʠʢʘ ʣʝʚʦ) ʠ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʦʧʩʝʛʫ ʦʜ 6-8 (ʩʣʠʢʘ ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.21. ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʤʦʜʝʣʘ ʉʎ2  

ʉʣʠʢʘ 6.22. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʤʦʜʝʣʘ ʉʎ2 ʟʘ ʧʝʨʠʦʜ ʦʜ 

ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʜʘʥʘ ʢʘʜʘ ʊ ʜʦʩʪʠʞʝ ʥʘʿʚʠʰʫ ʚʨʝʜʥʦʩʪ (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.23. ɺʝʥʪʠʣʘʮʠʦʥʝ ʩʪʦʧʝ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʫ ʤʦʜʝʣʫ ʉʎ2  

ʉʣʠʢʘ 6.24. ʆʩʚʝʪˀʝˁʝ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʤʦʜʝʣʫ ʉʎ2, ʘ) ʦʩʚʝʪˀʝˁʝ ʫ ʪʦʢʫ ʜʘʥʘ, ʙ) ʚʨʝʜʥʦʩʪʠ 

DF, FlucsDL, ʚ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ ʫ ʧʝʨʩʧʝʢʪʠʚʠ, day lighting analysis, RadianceIES, IES VE 

ʉʣʠʢʘ 6.25. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʜʘʥʘ (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.26. ʇʨʦʮʝʥʪʫʘʣʥʦ ʧʨʠʢʘʟʘʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ 

ʜʘʥʘ  
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ʉʣʠʢʘ 6.27.  ʇʦʣʦʞʘʿ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ2  

ʉʣʠʢʘ 6.28. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ 

ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 11. ʿʫʣ (ʜʝʩʥʦ), ʥʘ ʦʩʥʦʚʫ ʤʦʜʫʣʘ Apache, 

VistaPro, IES VE 

ʉʣʠʢʘ 6.29. ɺʝʥʪʠʣʘʮʠʦʥʝ ʩʪʦʧʝ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʤʦʜʝʣʘ ʉʎ2, ʥʘ ʦʩʥʦʚʫ  

ʤʦʜʫʣʘ Apache, VistaPro, IES VE, Ventilation 

ʉʣʠʢʘ 6.30. Oʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʮʝʥʪʨʫ ʉʎ2, ʘ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ 

DF, ʙ) ʚʨʝʜʥʦʩʪʠ lux, RadianceIES, IES VE, ʚ) ʧʝʨʩʧʝʢʪʠʚʥʠ ʧʨʠʢʘʟ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʥʝʚʥʦʛ 

ʦʩʚʝʪˀʘʿʘ, Day lighting and electric lighting simulations 

ʉʣʠʢʘ 6.31. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʛʦʜʠʥʝ (ʣʝʚʦ) ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʫ ʪʦʢʫ 

ʥʘʿʭʣʘʜʥʠʿʝʛ ʜʘʥʘ ʫ ʿʘʥʫʘʨʫ (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.32. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P) ʠ ɹ (S1P B1t) 

ʉʣʠʢʘ 6.33. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʤʦʜʝʣʘ ʉʎ1 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P) ʠ ɹ (S1P B1t) 

ʉʣʠʢʘ 6.34. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ 

ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (pravilnik) ʠ ɹ (passive) 

ʉʣʠʢʘ 6.35. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʜʚʦʨʘʥʫ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ 

(SC1) ʠ ʥʘʢʦʥ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (pravilnik) ʠ ɹ (passive) 

ʉʣʠʢʘ 6.36. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʤʦʜʝʣʘ ʉʎ1- 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʘʥʘ ʤʝʨʘ ɸ ʠ ɹ (ɸ1t ʠ b1t)  

ʉʣʠʢʘ 6.37. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ ʠ ɹ (ɸ1t ʠ b1t)  

ʉʣʠʢʘ 6.38. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʩʮʝʥʘʨʠʿʘ 

ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (ɸ1t) ʠ ɹ (b1t)  

ʉʣʠʢʘ 6.39. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ 

(existing) ʠ ʧʨʠʤʝˁʝʥʠʭ ʩʮʝʥʘʨʠʿʘ, ʉ1ʇ (scenario 1), ʉ2ʇ (scenario 2), ʉ1ʇ+ʉ2ʇ (scenario 

1+2) 

ʉʣʠʢʘ 6.40. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʚʨʝʤʝ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ ʉ2ʇ ɱʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ (S2p prozor na jugu pravilnik) ʠ ʉ2ʇ ɱʇ EnerPHIt/EnerPHIt
+
 (S2P prozor na 

jugu passive)  
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ʉʣʠʢʘ 6.41.  ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ- ʫʥʘʧʨʝʹʝˁʝ ʧʦ 

ʇʨʘʚʠʣʥʠʢʫ (S2P prozor na jugu pravilnik) ʠ ʫʥʘʧʨʝʹʝˁʝ ʉ2ʇ ɱʇ EnerPHIt/EnerPHIt
+ 

( S2P 

prozor na jugu passive)  

ʉʣʠʢʘ 6.42. ɼʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ (ʣʝʚʦ) ʠ ʠʥʜʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ (ʜʝʩʥʦ) (ʀʟʚʦʨ: 

Ottele, M., ʠ ʜʨʫʛʠ, 2011)  

ʉʣʠʢʘ 6.43. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɿ1 ʠ ɿ2 ʫʥʘʧʨʝʹʝˁʝ ʧʦ 

ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ (ʣʝʚʦ) ʠ ʉ2ʇ ɿ1 ʠ ɿ2  ʫʥʘʧʨʝʹʝˁʝ ʧʦ EnerPHIt/EnerPHIt
+
 (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.44. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ- ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʧʨʦʩʪʦʨʫ ʥʘʢʦʥ ʠʥʪʝʨʚʝʥʮʠʿʘ, ʉʮʝʥʘʨʠʦ 

ʉ1ʇ ɸ, ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ  

ʉʣʠʢʘ 6.45. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʩʝʚʝʨʫ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ  ʉ1ʇ 

ɹ (S1P B1t)  

ʉʣʠʢʘ 6.46.  ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ 

ɸ (S2P pravilnik) ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ  

ʉʣʠʢʘ  6.47. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ 

(S2P passive)  

ʉʣʠʢʘ 6.48. ʆʩʚʝʪˀʝˁʝ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʦʩʪʘʚˀʘˁʘ ʧʨʦʟʦʨʘ ʥʘ ʿʫʛʫ, ʩʮʝʥʘʨʠʦ ʉ2ʇ ɱʇ 

(ʣʝʚʦ) ʠ ʚʨʝʜʥʦʩʪʠ ʫ lux (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.49. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 ʫʟ ʧʨʠʨʦʜʥʦ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ  

ʉʣʠʢʘ 6.50. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʧʨʝ ʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʜʚʦʨʘʥʝ 

ʉʣʠʢʘ 6.51. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ 

ʩʮʝʥʘʨʠʿʘ ʉʊ (KGH unapredjenja), ʉʊ+ʉ1ʇ ɸ (KGH+S1P A), ʉʊ+ʉ1ʇ ɹ (KGH+S1P B) 

ʉʣʠʢʘ 6.52. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ 

ʉʊ, (KGH unapredjenja), ʉʊ+ʉ2ʇ ɸ (KGH+S2P A), ʉʊ+ʉ1ʇ ɹ (KGH+S2P B) 

ʉʣʠʢʘ 6.53. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʫ 

ʉʎ1, ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ (KGH unapredjenja), ʉʊ+ʉ1ʇ ɸ (KGH+S1P A), 

ʉʊ+ʉ1ʇ ɹ (KGH+S1P B)  

ʉʣʠʢʘ 6.54.  ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ 

ʉʎ1, ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ (KGH unapredjenja), ʉʊ+ʉ2ʇ ɸ (KGH+ S2P A), 

ʉʊ+ʉ2ʇ ɹ (KGH+S2P B)  
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ʉʣʠʢʘ 6.55. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ ʠ ʧʦʩʪʘʚˀʝʥʠʭ 

ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ, ʩʮʝʥʘʨʠʦ ʉɸ+ʂɻʍ (unapredjenje PV paneli) 

ʉʣʠʢʘ 6.56. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʩʮʝʥʘʨʠʦ ʉA (PV scenario SA), ʉɸ+ʉ1ʇ A (PV scenario 

SA+S1P A) ʠ ʉA+ʉ1ʇ ɹ (PV Scenario SA+S1P B) 

ʉʣʠʢʘ 6.57. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʩʮʝʥʘʨʠʦ ʉA (PV scenario SA), ʉɸ+ʉ2ʇ A (PV scenario 

SA+S2P A) ʠ ʉA+ʉ2ʇ ɹ (PV Scenario SA+S2P B) 

ʉʣʠʢʘ 6.58. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʫ ʧʨʠʟʝʤˀʫ - 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2), ʩʮʝʥʘʨʠʿʘ ʉ1ʇ (ʫʥʘʧʨʝʹʝˁʝ ʇʨʘʚʠʣʥʠʢ) ʠ ʉ1ʇ passive 

(ʫʥʘʧʨʝʹʝˁʝ EnerPHIt/EnerPHIt
+ 
)  

ʉʣʠʢʘ 6.59. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P)  ʠ ɹ (S1P passive)  

ʉʣʠʢʘ 6.60. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ 

ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P)  ʠ ɹ (S1P passive)  

ʉʣʠʢʘ 6.61. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S2P ɸ1) ʠ ɹ (S2P B1)  

ʉʣʠʢʘ 6.62. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʟʘ ʤʦʜʝʣ ʉʎ2, ʧʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ ( ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ) ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ (ʙ1) (ʧʨʠʤʝʥʘ ʤʝʨʘ 

ɹ)  

ʉʣʠʢʘ 6.63. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʫ ʤʦʜʝʣʫ ʉʎ2- 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P+S2P) ʠ ɹ (S1P+S2P b1)  

ʉʣʠʢʘ 6.64. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- 

ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ (ʉʎ2) ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ (ʙ1) 

ʧʨʠʤʝʥʘ ʤʝʨʘ ɹ  

ʉʣʠʢʘ 6.65. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ 

(SC2) ʠ ʧʨʠʤʝˁʝʥʠʭ ʩʮʝʥʘʨʠʿʘ, ʉ1ʇ (S1P), ʉ2ʇ (S2P A1 B1), ʉ1ʇ+ʉ2ʇ (S1P+S2P ʠ 

S1P+S2P b1))  

ʉʣʠʢʘ 6.66. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ (ʛʦʨʝ) ʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ (ʜʦʣʝ) ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʫʥʘʧʨʝʹʝˁʝ ʧʦ ʇʨʘʚʠʣʥʠʢʫ  

ʉʣʠʢʘ 6.67. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ (ʜʦʣʝ) ʠ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ 

(ʛʦʨʝ) ʟʘ ʩʮʝʥʘʨʠʦ ʉ2ʇ ɹ (S2P B1) ʠ ʉ2ʇ ɹ+ ʟʝʥʠʪaʣʥʦ ʦʩʚʝʪˀʝˁʝ ʫ ʚʨʝʤʝ ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʉʎ2 ʫʥʘʧʨʝʹʝˁʝ EnerPHIt/EnerPHIt
+
 (passive) 
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ʉʣʠʢʘ 6.68. ʈʝʟʫʣʪʘʪʠ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ, ʥʘʢʦʥ  

ʠʥʪʝʨʚʝʥʮʠʿʘ ʧʦ ʩʮʝʥʘʨʠʿʫ ʉ1ʇ ɸ  

ʉʣʠʢʘ 6.69. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʉʎ2 ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ  ʉ1ʇ ɹ 

(S1P passive) 

ʉʣʠʢʘ 6.70. Tʝʤʧʝʨaʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɸ 

(S2P A1) 

ʉʣʠʢʘ 6.71. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ 

(S2P B1) 

ʉʣʠʢʘ 6.72. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ2 ʧʦʩʪʦʿʝ˂ʘ 

ʚʝʥʪʠʣʘʮʠʿʘ ʫʟ ʧʨʠʨʦʜʥʦ ʚʝʥʪʠʣʠʨʘʝˁ ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ  

ʉʣʠʢʘ 6.73. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʜʚʦʨʘʥʝ  

ʉʣʠʢʘ 6.74. ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ + 

ʟʝʥʠʪʥʦ ʦʩʚʝʪˀʝˁʝ, ʧʨʠʢʘʟʘʥʦ ʫ lux (ʣʝʚʦ) ʠ DF % (ʜʝʩʥʦ) 

ʉʣʠʢʘ 6.75. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʤʦʜʝʣʘ ʉʎ2 

ʠ ʥʘʢʦʥ ʩʮʝʥʘʨʠʿʘ ʉT, ʉʊ+ʉ1ʇ ɸ (KGH+ S1P A), ʉʊ+ʉ1ʇ ɹ (KGH+ S1P B)  

ʉʣʠʢʘ 6.76. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʤʦʜʝʣʘ ʉʎ2 

ʠ ʥʘʢʦʥ  ʩʮʝʥʘʨʠʿʘ ʉT (KGH), ʉʊ+ʉ2ʇ ɸ (KGH+ S2P A), ʉʊ+ʉ2ʇ ɹ (KGH+S2P B)  

ʉʣʠʢʘ 6.77. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ ʉʊ (KGH), ʉʊ+ʉ1ʇ ɸ 

(KGH+S1P A), ʉʊ+ʉ1ʇ ɹ (KGH+S1P B) ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ ʉʎ2  

ʉʣʠʢʘ 6.78. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ, ʉʊ (KGH), ʉʊ+ʉ2ʇ ɸ 

(KGH+S2P A), ʉʊ+ʉ2ʇ ɹ (KGH+S2P B) ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ ʉʎ2  

ʉʣʠʢʘ 6.79.  ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʠ ʦʩʚʝʪˀʝˁʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ 

ʩʦʣʘʨʥʠʭ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʉɸ ʠ ʫʟ ʩʮʝʥʘʨʠʦ ʉʊ (KGH ʥʘ ʩʣʠʮʠ)  

ʉʣʠʢʘ 6.80. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ, ʧʨʠʤʝʥʘ ʩʦʣʘʨʥʠʭ 

ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ1ʇ, ʧʘʢʝʪ ʤʝʨʘ ɸ ʠ ɹ (SA+ S1P A) (SA+S1P B) 

ʉʣʠʢʘ 6.81. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ, ʧʨʠʤʝʥʘ ʩʦʣʘʨʥʠʭ 

ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ2ʇ, ʧʘʢʝʪ ʤʝʨʘ ɸ ʠ ɹ (SA+ S2P A)  (SA+S2P B) 

 

ʇʦʧʠʩ ʪʘʙʝʣʘ: 

ʊʘʙʝʣʘ 2.1. ʊʘʙʝʣʘ ʧʨʦʩʝʯʥʠʭ ʩʨʝʜˁʠʭ, ʜʥʝʚʥʠʭ ʤʘʢʩʠʤʘʣʥʠʭ ʠ ʤʠʥʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘ ɹʝʦʛʨʘʜ (ʀʟʚʦʨ: ɽnPlus, 2007.) 
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ʊʘʙʝʣʘ 2.2. ʊʘʙʝʣʘ ʩʨʝʜˁʠʭ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ (ʀʟʚʦʨ: 

ɽnPlus, ʉʪʫʜʠʿʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʰʢʦʣʝ ʀʩʠʜʦʨʘ ʉʝʢʫʣʠ˂ ʫ ɹʝʦʛʨʘʜʫ, 2007.) 

ʊʘʙʝʣʘ 2.3. ʇʨʝʛʣʝʜ ʩʪʘʥʜʘʨʜʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ɼʠʨʝʢʪʠʚʝ 2010/31/ɽʋ 

(Directive 2002/ 91) (ʀʟʚʦʨ: ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʇʨʝʜʘʚʘˁʝ ʆʙʫʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʝʬʠʢʘʩʥʦʩʪ 2012.) 

ʊʘʙʝʣʘ 2.4. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ 

ʝʤʠʩʠʿʫ CO2 (ʀʟʚʦʨ: Guide 51) 

ʊʘʙʝʣʘ 2.5. ɿʘʢʦʥʩʢʘ ʣʝʛʠʩʣʘʪʠʚʘ, ʧʨʘʚʠʣʥʠʮʠ, ʩʪʘʥʜʘʨʜʠ ʠ ʚʦʜʠʯʠ ʧʦ ʧʠʪʘˁʫ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ ʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ  

ʊʘʙʝʣʘ 2.6. ɿʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ ʧʦ ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ ʠ ʫʩʣʦʚʠ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ 

ʢʦʤʬʦʨʘ (ʀʟʚʦʨ: ʈʠʩʪʠʚʦʿʝʚʠ˂, 2003) 

ʊʘʙʝʣʘ 2.7. ʌʫʥʢʮʠʦʥʘʣʥʝ ʮʝʣʠʥʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ (ʀʟʚʦʨ: 

GPG211) 

ʊʘʙʝʣʘ 2.8. ʇʨʝʧʦʨʫʯʝʥʠ ʢʨʠʪʝʨʠʿʫʤʠ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ (ʀʟʚʦʨ: CIBSE 

Guide A) 

ʊʘʙʝʣʘ 2.9. ʀʥʜʠʢʘʪʦʨʠ ʪʦʧʣʦʪʥʦʛ ʢʦʤʬʦʨʘ (ʀʟʚʦʨ:  SRPS EN 15251) 

ʊʘʙʝʣʘ 2.10. ɺʨʝʜʥʦʩʪʠ PMV ʦʩʝ˂ʘʿ ʠ PPD (ʀʟʚʦʨ: ISO 7730) 

ʊʘʙʝʣʘ 2.11. ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʟʘ ʪʨʠ ʥʠʚʦʘ ʘʢʪʠʚʥʦʩʪʠ ˀʫʜʠ ʫ ʦʧʩʝʛʫ ʦʜ 18ÜC ʜʦ 34ÜC 

(ʀʟʚʦʨ: ʊʦʜʦʨʦʚʠ˂, 2009) 

ʊʘʙʝʣʘ 2.12. ʇʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʫ ʟʦʥʠ ʙoʨʘʚʢʘ ˀʫʜʠ ʫ ʩʧʦʨʪʩʢʠʤ 

ʦʙʿʝʢʪʠʤʘ (ʀʟʚʦʨ: ʀʟ ʪʘʙʝʣʝ 6.1. ʉʪʘʥʜʘʨʜ ASHRAE 62) 

ʊʘʙʝʣʘ 2.13. ɹʨʟʠʥʘ ʧʨʦʚʝʪʨʘʚʘˁʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʟʘʛʘʹʝˁʘ ʟʘ ʪʨʠ 

ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ (ʀʟʚʦʨ: CEN 1752) 

ʊʘʙʝʣʘ 2.14. ɼʦʟʚʦˀʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CO2 ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʟʘ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ 

(ʀʟʚʦʨ: CEN-CR1752) 

ʊʘʙʝʣʘ 2.15.  ɼʦʟʚʦˀʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CO2 ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʧʨʝʤʘ OSHA (ʀʟʚʦʨ: ʆSHA) 

ʊʘʙʝʣʘ 2.16. ɺʝʥʪʠʣʘʮʠʦʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ 

(ʀʟʚʦʨ: BS EN 13779) 

ʊʘʙʝʣʘ 2.17. ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʟʦʨʝ (ʀʟʚʦʨ: Reknagel, 2002) 

ʊʘʙʝʣʘ 2.18. ɽʬʝʢʪʠ ʚʝʥʪʠʣʘʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʣʦʞʘʿ ʧʨʦʟʦʨʘ ʥʘ ʬʘʩʘʜʠ (ʀʟʚʦʨ: CIBSE 

Guide A) 
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ʊʘʙʝʣʘ 2.19. ʅʠʚʦʠ ʙʫʢʝ ʪʨʘʥʩʤʠʪʦʚʘʥʠ ʧʨʝʢʦ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ (ʀʟʚʦʨ: CEN CR 

1752) 

ʊʘʙʝʣʘ 2.20. ɼʠʬʫʟʥʘ ʪʨʘʥʩʤʠʩʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʟʘʩʪʘʢˀʠʚʘˁe  (ʀʟʚʦʨ: CIBSE Guide A) 

ʊʘʙʝʣʘ 2.21. ʌʘʢʪʦʨ ʦʜʨʞʘʚʘˁʘ ʟʘʩʪʘʢˀʝʥʠʭ ʧʦʚʨʰʠʥʘ ʟʘ ʬʘʢʪʦʨ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ 

(ʀʟʚʦʨ: CIBSE Guide A) 

ʊʘʙʝʣʘ 2.22. ʈʝʬʣʝʢʩʠʿʘ ʟʘ ʢʘʣʢʫʣʘʮʠʿʫ ɼʌ ʬʘʢʪʦʨʘ ʧʨʠʣʠʢʦʤ ʨʘʥʦʛ ʧʨʦʿʝʢʪʦʚʘˁʘ (ʀʟʚʦʨ: 

CIBSE Guide A) 

ʊʘʙʝʣʘ 2.23. ʇʨʝʧʦʨʫʢʝ ʟʘ ʦʩʚʝʪˀʝˁʝ ʩʧʦʨʪʩʢʠʭ ʧʨʦʩʪʦʨʘ ʙʝʟ ʊɺ ʧʨʝʥʦʩʘ (ʀʟʚʦʨ: ʄʦʪʠʢʘ, 

ɼ., ʠ ʜʨʫʛʠ (ʥ.ʜ.)) 

ʊʘʙʝʣʘ 2.24. ʅʠʚʦ ʦʩʚʝʪˀʝʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʧʦʨʪʦʚʝ (ʀʟʚʦʨ: ɽN 12193) 

ʊʘʙʝʣʘ 3.1. ʆʩʥʦʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʠ ʩʘʥʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʢʦʥʪʝʢʩʪʫ 

ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ (ʀʟʚʦʨ: Good Practice Guide 211) 

ʊʘʙʝʣʘ 3.2. ʉʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʧʨʠʤʝʥʘ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ 

ʧʦʪʝʥʮʠʿʘʣʝ ʚʝʥʪʠʣʠʨʘˁʘ, ʪʝʤʧʝʨʠʨʘˁʘ ʠ ʦʩʚʝʪˀʘʚʘˁʘ ʧʨʦʩʪʦʨʘ ʠ  ʧʨʠʤʝʥʘ ʦʙʥʦʚˀʠʚʠʭ 

ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫʟ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ  

ʊʘʙʝʣʘ 3.3. ɽʥʝʨʛʝʪʩʢʘ ʩʘʥʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ  

ʊʘʙʝʣʘ 4.1. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʠ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ  

ʊʘʙʝʣʘ 4.2. ʅʝʢʠ ʦʜ ʢʨʠʪʝʨʠʿʫʤʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ  

ʊʘʙʝʣʘ 4.3. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ 

ʝʤʠʩʠʿʫ CO2  (ʀʟʚʦʨ: Energy Consumption Guide, ECG 078) 

ʊʘʙʝʣʘ 4.4. ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʢʦʜ ʨʝʬʝʨʝʥʪʥʠʭ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

(ʀʟʚʦʨ: BRESCU) 

ʊʘʙʝʣʘ 4.5. ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜʠ ʟʘ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʝ ʦʙʿʝʢʪʝ (ʀʟʚʦʨ: ʇʨʘʚʠʣʥʠʢ ʦ 

ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ 

Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 69/12 ) 

ʊʘʙʝʣʘ 4.6. ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʠ ʜʚʦʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ  

ʊʘʙʝʣʘ 4.7. ɺʨʩʪʝ ʠ ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ʩʧʦʨʪʩʢʦ-ʨʝʢʨʝʘʪʠʚʥʠʤ ʮʝʥʪʨʠʤʘ 

ɹʝʦʛʨʘʜʘ ( ʀʟʚʦʨ: ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ɼʨʘʛʦʿʝʚʠ˂, ʄ., 1987.) 

ʊʘʙʝʣʘ 4.8. ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʫ ɹʝʦʛʨʘʜʫ (ʩʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʠ ʜʚʦʨʘʥʝ) ʠʟʛʨʘʹʝʥʠʭ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960- 1980. 

ʛʦʜʠʥʝ  
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ʊʘʙʝʣʘ 5.1. ʅʘʿʚʝ˂ʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ, Umax W/(m
2
K), 

ʟʝ ʝʣʝʤʝʥʪʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ (ʀʟʚʦʨ: ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ 

ʟʛʨʘʜʘ  ʉɻ ʈʉ, ʙʨ. 61/2011) 

ʊʘʙʝʣʘ 5.2. ʂʦʤʧʘʨʘʮʠʿʘ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ ʈʉ ʠ 

EnerPHit/EnerPHit ʩʝʨʪʠʬʠʢʘʮʠʿʝ (ʀʟʚʦʨ: ʉʪʦʿʢʦʚʠ˂, 2016)  

ʊʘʙʝʣʘ 5.3. ʌʠʟʠʯʢʝ ʠ ʪʝʨʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ, ʉʎ- 

ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ ʠ ʫʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ  

ʊʘʙʝʣʘ 5.4. ʇʦʚʨʰʠʥʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTS [W/K] (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ  ɽɽ, 

ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 5.5. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʟʘ 

ʦʜʘʙʨʘʥʝ ʦʙʿʝʢʪʝ (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 5.6. ʇʦʜʘʮʠ ʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʫ ʟʛʨʘʜʠ (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ  ɽɽ, 

ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.1. ʂʨʠʪʝʨʠʿʫʤʠ ʠ ʤʝʨʠʣʘ ʟʘ ʨʘʥʛʠʨʘˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʉʨʙʠʿʠ  

ʊʘʙʝʣʘ 6.2. ʆʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʩʘʛʣʝʜʘʚʘ ʩʣʠʯʥʦʩʪ ʠ ʨʘʟʣʠʢʘ 

ʦʜʘʙʨʘʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ  

ʊʘʙʝʣʘ 6.3. ʌʦʨʤʘ ʦʙʿʝʢʘʪʘ, ʤʦʜʝʣʘ ʉʎ1 (ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ) ʠ ʉʎ2 (ʉʧʦʨʪʩʢʠ 

ʮʝʥʪʘʨ- ʜʚʦʨʘʥʘ)  

ʊʘʙʝʣʘ 6.4. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʉʎ1, ʍ, ɸ, ʉ ʠ ɼ  

ʊʘʙʝʣʘ 6.5. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʠ ʦʩʥʦʚʥʝ ʬʠʟʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ2  

ʊʘʙʝʣʘ 6.6. ɸʨʭʠʪʝʢʪʦʥʩʢʝ ʠ ʢʦʥʩʪʨʫʢʮʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ  ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʦʧʪʠʤʠʟʘʮʠʿʫ ʦʜʘʙʨʘʥʠʭ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ, ʉʎ1 ʠ ʉʎ2  ʧʨʠʢʘʟʘʥʝ ʢʨʦʟ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ  

ʊʘʙʝʣʘ 6.7. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ1 ʚʝʟʘʥʝ ʟʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʠʥʬʠʣʪʨʘʮʠʿʫ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʧʨʝʤʘ ʪʘʙʝʣʠ 3.4.2.1.) 

ʊʘʙʝʣʘ 6.8. ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʉʎ1- ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ  

ʊʘʙʝʣʘ 6.9. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv= 0,33 x V x n  

ʊʘʙʝʣʘ 6.10. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ ɽʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ)  

ʊʘʙʝʣʘ 6.11. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ 

ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 
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ʊʘʙʝʣʘ 6.12. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv= 0,33 x V x n (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ ɽɽ, 

ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.13. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ ɽʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ)  

ʊʘʙʝʣʘ 6.14. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ (ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ 

ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.15. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ2 ʚʝʟʘʥʝ ʟʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʠʥʬʠʣʪʨʘʮʠʿʫ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 3.4.2.1. ʟʘ ʟʛʨʘʜʝ ʩʘ ʚʠʰʝ ʩʪʘʥʦʚʘ, ʇʨʘʚʠʣʥʠʢʘ ʦ ɽɽ ʟʛʨʘʜʘ ʉʣ. ɻʣ. 

61/2011) 

ʊʘʙʝʣʘ 6.16. ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʉʎ2- ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ  

ʊʘʙʝʣʘ 6.17. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv= 0,33 x V x n  

ʊʘʙʝʣʘ 6.18. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ ɽʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ)  

ʊʘʙʝʣʘ 6.19. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ (ʀʟʚʦʨ: ɸʫʪʦʨ ʥʘ 

ʦʩʥʦʚʫ ɽʣʘʙʦʨʘʪʘ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.20. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv= 0,33 x V x n  

ʊʘʙʝʣʘ 6.21. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ (ʀʟʚʦʨ: 

ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ɽʣʘʙʦʨʘʪʘ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.22. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ (ʀʟʚʦʨ: ɸʫʪʦʨ ʥʘ 

ʦʩʥʦʚʫ ɽʣʘʙʦʨʘʪʘ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ) 

ʊʘʙʝʣʘ 6.23. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʪʝʨʤʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2, ʧʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ  

ʊʘʙʝʣʘ 6.24. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʯʢʦʛ, ʭʠʛʠʿʝʥʩʢʦʛ ʠ ʚʠʟʫʝʣʥʦʛ ʢʦʤʬʦʨʘ 

ʥʘʢʦʥ ʩʠʤʫʣʠʨʘˁʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ, ʥʘ ʦʩʥʦʚʫ IES VE, ʤʦʜʫʣʠ Apache, Vista Pro, 

Radiance, FlucsDL 

ʊʘʙʝʣʘ 6.25. ʇʨʝʛʣʝʜ, ʧʨʠʤʝʥʘ ʠ ʧʦʿʘʰˁʝˁʝ ʩʮʝʥʘʨʠʿʘ   

ʊʘʙʝʣʘ 6.26. ʉʮʝʥaʨʠʦ ʉ1ʇ- ʄʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʤʦʜʝʣʘ ʉʎ1; ʪʝʨʤʠʯʢʠ 

ʦʤʦʪʘʯ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ- ʪʝʤʧʝʨʠʨʘˁʝ  

ʊʘʙʝʣʘ 6.27. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ1, 

ʪʝʤʧʝʨʠʨʘˁʝ, ʩʮʝʥʘʨʠʦ ʉ2ʇ  
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ʊʘʙʝʣʘ 6.28. ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ, ʤʦʜʝʣʘ ʉʎ1 ʧʨʠʤʝʥʦʤ 

ʧʘʢʝʪʘ ʤʝʨʘ ɸ ʠ ɹ  

ʊʘʙʝʣʘ 6.29. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʩʮʝʥʘʨʠʦ ʉ1ʇ, 

ʉ2ʇ ʠ ʉ1ʇ+ʉ2ʇ  

ʊʘʙʝʣʘ 6.30. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ  

ʊʘʙʝʣʘ 6.31. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʉ2ʇ+ ʟʝʣʝʥʠ ʟʠʜ, ʜʠʨʝʢʪʥʦ ɿ1 ʠ ʠʥʜʠʨʝʢʪʥʦ 

ʦʟʝʣʝˁʘʚʘˁʝ ɿ2  

ʊʘʙʝʣʘ 6.32. ʇʘʨʘʤʝʪʨʠ ʟʘ ʂɻʍ ʩʠʩʪʝʤʝ, ʧʦʩʪʦʿʝ˂ʝ ʠ ʫʥʘʧʨʝʹʝʥʦ ʩʪʘˁe (ʀʟʚʦʨ: ɸʫʪʦʨ 

ʧʨʝʤʘ IES VE, Apache Modul) 

ʊʘʙʝʣʘ 6.33. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ, ʉʮʝʥʘʨʠʦ ʉʊ, 

ʉʮʝʥʘʨʠʦ ʉʊ+ʉ1ʇ ʉʮʝʥʘʨʠʦ ʉʊ+ʉ2ʇ  

ʊʘʙʝʣʘ 6.34. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʟʘ ʤʦʜʝʣ ʉʎ1, ʩʮʝʥʘʨʠʦ ʉɸ (ʧʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ+ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʂɻʍ (ʫʥʘʧʨʝʹʝˁʝ ʂɻʍ ʩʠʩʪʝʤʘ+ ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʉ1ʇ, ʉɸ+ʉ2ʇ  

ʊʘʙʝʣʘ 6.35. ʉʮʝʥʘʨʠʦ ʉ1ʇ ʟʘ ʤʦʜʝʣ ʉʎ2, ʫʥʘʧʨʝʹʝˁʝ ʦʙʿʝʢʪʘ ʠʟʫʟʠʤʘʿʫ˂ʠ ʫʥʠʚʝʨʟʘʣʥʫ 

ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ  

ʊʘʙʝʣʘ 6.36. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ2, 

ʩʮʝʥʘʨʠʦ ʉ2ʇ  

ʊʘʙʝʣʘ 6.37. ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʤʦʜʝʣʘ ʉʎ2  

ʊʘʙʝʣʘ 6.38. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʤʦʜʝʣʘ ʉʎ2 ʟʘ ʩʮʝʥʘʨʠʦ ʉ1ʇ ʠ ʉ2ʇ 

ʊʘʙʝʣʘ 6.39. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ  

ʊʘʙʝʣʘ 6.40. ʇʘʨʘʤʝʪʨʠ ʟʘ ʂɻʍ ʩʠʩʪʝʤʝ, ʧʦʩʪʦʿʝ˂ʝ ʠ ʫʥʘʧʨʝʹʝʥʦ ʩʪʘˁe, IES VE, Apache 

Modul  

ʊʘʙʝʣʘ 6.41. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ ʤʦʜʝʣʘ ʉʎ2, ʉʮʝʥʘʨʠʦ 

ʉʊ, ʉʊ+ʉ1ʇ ʠ ʉʊ+ʉ2ʇ  

ʊʘʙʝʣʘ 6.42. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʟʘ ʤʦʜʝʣ ʉʎ2, ʩʮʝʥʘʨʠʦ ʉɸ (ʧʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ+ ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʂɻʍ (ʫʥʘʧʨʝʹʝˁʝ ʂɻʍ ʩʠʩʪʝʤʘ+ ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʉ1ʇ, ʉɸ+ʉ2ʇ 

ʊʘʙʝʣʘ 6.43. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʧʨʝ ʩʘʥʘʮʠʿʝ ʨʝʬʝʨʝʥʪʥʠʭ 

ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2  

ʊʘʙʝʣʘ 6.44. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʜʠʥʘʤʠʯʢʠʤ ʩʠʤʫʣʘʮʠʿʘʤʘ ʧʦ ʧʠʪʘˁʫ 

ʝʥʝʨʛʠʿʝ ʠ ʢʦʤʬʦʨʘ ʟʘ ʤʦʜʝʣʝ ʉʎ1 ʠ ʉʎ2 ʥʘʢʦʥ ʉ1ʇ ʠ ʉ2ʇ ʩʮʝʥʘʨʠʿʘ  
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ʊʘʙʝʣʘ 6.45. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʫʥʘʧʨʝʹʝˁʘ ʦʙʿʝʢʪʘ ʢʘʦ ʮʝʣʠʥʝ, ʄʦʜʝʣ ʉʎ1 ʠ ʉʎ2, 

ʩʮʝʥʘʨʠʦ ʉʎ1+ʉʎ2  

ʊʘʙʝʣʘ 6.46. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʠ ʢʦʤʙʠʥʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ʩʘ 

ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ  

ʊʘʙʝʣʘ 6.47. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʠ ʢʦʤʙʠʥʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʩʘ 

ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ  

ʊʘʙʝʣʘ 6.48. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫʟ 

ʩʮʝʥʘʨʠʦ ʉ1ʇ  

ʊʘʙʝʣʘ 6.49. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫʟ 

ʩʮʝʥʘʨʠʦ ʉ2ʇ  

ʊʘʙʝʣʘ 6.50. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʧʝʮʠʿʘʣʥʠʭ ʤʝʨʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ2ʇ 

ʊʘʙʝʣʘ 6.51. ʇʨʝʜʣʦʛ ʥʘʿʚʝ˂ʠʭ ʜʦʟʚʦˀʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ ʟʘ 

ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʥʘʢʦʥ ʩʘʥʘʮʠʿʝ Umax [W/(m2K)]  
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1. ʋɺʆɼʅʆ ʆɹʈɸɿʃʆɾɽɳɽ 

1.1.  ʇʦʚʦʜ ʠ ʘʢʪʫʝʣʥʦʩʪ ʪʝʤʝ 

 

ʉʘʥʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʦʙʿʝʢʘʪʘ ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ ʫʢʫʧʥʝ ʛʨʘʹʝʚʠʥʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʫ ɽʚʨʦʧʠ. ʋ ʉʨʙʠʿʠ ʜʦʩʘʜʘʰˁʘ ʛʨʘʹʝʚʠʥʩʢʘ ʧʨʘʢʩa, ʠʘʢʦ ʩʝ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ 

ʩʠʪʫʘʮʠʿʘ ʤʝˁʘ ʫ ʧʦʟʠʪʠʚʥʦʤ ʢʦʥʪʝʢʩʪʫ, ʥʠʿʝ ʫʟʠʤʘʣʘ ʫ ʦʙʟʠʨ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ. 

ɼʘʥʘʩ ʿʝ ʦʚʘ ʪʝʤʘ ʚʨʣʦ ʘʢʪʫʝʣʥʘ ʫ ʩʪʨʫʯʥʦʿ ʿʘʚʥʦʩʪʠ, ʥʘʨʦʯʠʪʦ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʩʪʘʤʙʝʥʠ 

ʦʙʿʝʢʪʠ. ɸʥʘʣʠʟʦʤ ʫʢʫʧʥʦʛ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʝ ʛʦʪʦʚʦ 50 % ʝʥʝʨʛʠʿʝ 

ʫʪʨʦʰʠ ʪʦʢʦʤ ʫʧʦʪʨʝʙʝ ʟʛʨʘʜʘ.
6
 ʀʤʘʿʫ˂ʠ ʥʘ ʫʤʫ ʦʚʘʿ ʧʦʜʘʪʘʢ ʿʘʩʥʦ ʿʝ ʜʘ ʩʘʥʘʮʠʿʘ ʫ ʮʠˀʫ 

ʧʦʩʪʠʟʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠʤʘ ʚʝʦʤʘ ʚʝʣʠʢʠ ʝʢʦʥʦʤʩʢʠ ʠ ʝʢʦʣʦʰʢʠ ʟʥʘʯʘʿ.  

ʋ ɽʚʨʦʧʠ ʿʝ ʜʦ ʜʘʥʘʩ ʠʟʛʨʘʹʝʥʦ 1,5 ʤʠʣʠʦʥʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʝ ʠ ʜʘʥʘʩ ʫʛʣʘʚʥʦʤ 

ʢʦʨʠʩʪʝ ʫ ʧʫʥʦʤ ʢʘʧʘʮʠʪʝʪʫ. ʊʘʿ ʙʨʦʿ ʧʨʝʜʩʪʘʚˀʘ 8 % ʦʜ ʫʢʫʧʥʦʛ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ 

ʥʝʢʠʭ ʟʝʤʘˀʘ ʠ ʨʝʛʠʦʥʘ (Ener in town project)
7
. ʇʦʜʘʪʘʢ ʜʘ ʦʚʝ ʟʛʨʘʜʝ ʪʨʦʰʝ 10 % ʦʜ  

ʫʢʫʧʥʝ ʫʪʨʦʰʝʥʝ ʝʥʝʨʛʠʿʝ ʥʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ ʜʦʚʦʜʠ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʦʚʘ ʚʨʩʪʘ ʦʙʿʝʢʘʪʘ 

ʩʚʘʢʘʢʦ ʟʘʫʟʠʤʘ ʟʥʘʯʘʿʥʦ ʤʝʩʪʦ ʫ ʧʣʘʥʠʨʘˁʫ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ. (EUROSTAT Energy Yearly Statistics). ʇʦ ʟʘʫʟʝʪʦʿ ʧʦʚʨʰʠʥʠ ʩʧʦʨʪʩʢʠ 

ʦʙʿʝʢʪʠ ʟʘʫʟʠʤʘʿʫ ʟʥʘʯʘʿʥʠʭ 4 % ʦʜ ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʠʟʛʨʘʹʝʥʠʭ ʦʙʿʝʢʘʪʘ ʫ ɽʚʨʦʧʠ (ʩʣʠʢʘ 

1.1.).
8
  

 

 ʉʣʠʢʘ 1.1. ʉʪʘʤʙʝʥʠ ʠ ʿʘʚʥʠ ʦʙʿʝʢʪʠ ʫ ɽʚʨʦʧʠ, ʀʟʚʦʨ: SportE2  

                                                

6 ɱʦʚʘʥʦʚʠ˂-ʇʦʧʦʚʠ˂, ʄ. ʠ ʛʨʫʧʘ ʘʫʪʦʨʘ (2003) ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʟʛʨʘʜʘ ʫ ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʝ 
ʘʨʭʠʪʝʢʪʫʨʝ, ʅʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʨʦʿʝʢʘʪ,  ʬʘʟʘ 1 ɸʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʝ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ, ɹʝʦʛʨʘʜ: ʏʠʛʦʿʘ 

ʰʪʘʤʧʘ, ʩʪʨ. 1-15. 
7 ɼʦʩʪʫʧʥʦ ʥʘ http://www.enerintown.org/project_results/ener_in_town_guide  
8
 ɼʦʢʫʤʝʥʪ ɸʥʘʣʠʟʘ ʪʨʞʠʰʪʘ, ʧʨʦʿʝʢʘʪ SportE

2
, www.sporte2.eu, Market Analysis, ʩʪʨ.12. 

http://www.enerintown.org/project_results/ener_in_town_guide
http://www.sporte2.eu/
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ɺʝ˂ʠʥʘ ʦʙʿʝʢʘʪʘ ʟʘ ʩʧʦʨʪ ʠ ʨʝʢʨʝʘʮʠʿʫ ʫ ɽʚʨʦʧʠ ʿʝ ʠʟʛʨʘʹʝʥʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960- 1980. 

ʛʦʜʠʥʝ. ʊʘʢʦ ʿʝ ʠ ʫ ɹʝʦʛʨʘʜʫ. ʋ ʪʦʤ ʧʝʨʠʦʜʫ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʢʘʦ 

ʩʝʛʤʝʥʪ ʫ ʧʨʦʮʝʩʫ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʛʨʘʹʝˁʘ ʦʙʿʝʢʘʪʘ. ʆʯʝʢʠʚʘʥʦ ʿʝ ʜʘ ʦʧʨʝʤʘ ʠʥʩʪʘʣʠʨʘʥʘ 

ʧʨʝ ʦʢʦ ʪʨʠʜʝʩʝʪ ʛʦʜʠʥʘ ʥʠʿʝ ʝʬʠʢʘʩʥʘ ʢʘʦ ʫ ʤʦʤʝʥʪʫ ʤʦʥʪʘʞʝ ʠʣʠ ʜʦ ʤʝʨʝ ʢʘʢʚʘ ʿʝ ʦʧʨʝʤʘ 

ʥʦʚʠʿʝʛ ʜʘʪʫʤʘ. ʉʚʝ ʿʝ ʚʝ˂ʠ ʠʥʪʝʨʝʩ ʠ ʫʯʝʩʪʘʣʦʩʪ ʫʧʦʪʨʝʙʝ ʩʠʩʪʝʤʘ ʢʦʿʠ ʢʦʨʠʩʪʝ 

ʦʙʥʦʚˀʠʚʝ ʠʟʚʦʨʝ ʝʥʝʨʛʠʿʝ, ʥʘʨʦʯʠʪʦ ʫ ʩʮʝʥʘʨʠʿʠʤʘ ʦʙʥʦʚʝ ʦʚʝ ʚʨʩʪʝ ʦʙʿʝʢʘʪʘ.  

ʊʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʛʨʘʹʝʚʠʥʩʢʠ ʬʦʥʜ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʨʘʩʪʝ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ  ʫ 

ʧʨʦʩʝʢʫ ʦʜ 0,5-1,1 % ʘ ʧʨʘʪʠ ʛʘ ʧʦʜʘʪʘʢ ʜʘ ʩʚʝ ʚʠʰʝ ˀʫʜʠ ʫʯʝʩʪʚʫʿʝ ʫ ʩʧʦʨʪʩʢʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʥʘ ʜʥʝʚʥʦʿ ʦʩʥʦʚʠ.
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ʀʘʢʦ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ʥʝ ʧʦʩʪʦʿʠ, ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ ʠ ʧʨʘʢʪʠʯʥʠ ʧʨʠʤʝʨʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ 

ʝʥʝʨʛʠʿʘ ʫʪʨʦʰʝʥʘ ʫ ʦʚʠʤ ʟʛʨʘʜʘʤʘ ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʫʤʘˁʠʪʠ ʧʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʤʝʨʘ 

ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ.  

ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʉʨʙʠʿʠ, ʫ ɽʥʝʨʛʝʪʩʢʠʤ ʙʠʣʘʥʩʠʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʫ ʿʘʚʥʠʤ ʠ 

ʢʦʤʫʥʘʣʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ ʧʨʠʢʘʟʫʿʝ ʩʝ ʟʙʠʨʥʦ ʩʘ ʧʦʪʨʦʰˁʦʤ ʫ ʨʝʟʠʜʝʥʮʠʿʘʣʥʦʤ, 

ʢʦʤʝʨʮʠʿʘʣʥʦʤ ʠ ʧʦˀʦʧʨʠʚʨʝʜʥʦʤ ʩʝʢʪʦʨʫ. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʿʘʚʥʠʤ ʠ ʢʦʤʝʨʮʠʿʘʣʥʠʤ 

ʩʝʢʪʦʨʠʤʘ ʠʟʥʦʩʠʣʘ ʿʝ ʦʢʦ 11 % ʫʢʫʧʥʝ ʬʠʥʘʣʥʝ ʝʥʝʨʛʝʪʩʢʝ ʧʦʪʨʦʰˁʝ.
10

 ʇʦʜʘʮʠ ʦ ʪʦʤʝ 

ʢʦʣʠʢʠ ʿʝ ʫʜʝʦ ʫ ʧʦʪʨʦʰˁʠ ʿʘʚʥʠʭ ʟʛʨʘʜʘ, ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠʣʠ ʧʦʿʝʜʠʥʠʭ ʢʦʤʫʥʘʣʥʠʭ 

ʜʝʣʘʪʥʦʩʪʠ ʥʠʩʫ ʨʘʩʧʦʣʦʞʠʚʠ. 

ɸʢʪʫʝʣʥʦʩʪ ʪʝʤʝ ʿʝ ʫ ʪʦʤʝ ʰʪʦ ʿʝ ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʜʘʥʘʩ ʥʝʠʟʦʩʪʘʚʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʘʢʦʛ ʥʦʚʦʛ ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʩʘʥʦʛ ʦʙʿʝʢʪʘ, ʟʙʦʛ ʨʝʛʫʣʘʪʠʚʝ ʠ ʩʚʝ 

ʠʟʨʘʞʝʥʠʿʝ ʩʚʝʩʪʠ ʦ ʦʯʫʚʘˁʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ.  

 

ʉʪʫʜʠʿʝ ʩʣʫʯʘʿʘ
11

, ʧʨʠʤʝʨʠ ʜʦʙʨʝ ʧʨʘʢʩʝ ʠ ʧʨʦʿʝʢʪʠ ʢʦʿʝ ʬʠʥʘʥʩʠʨʘ ɽʋ ʠʩʪʠʯʫ ʜʘ 

ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʦʚʠʤ ʟʛʨʘʜʘʤʘ ʤʦʞʝ ʜʘ ʩʝ ʫʤʘˁʠ ʟʘ ʤʠʥʠʤʫʤ 30 %.
12

 ʏʠˁʝʥʠʮʘ ʿʝ ʜʘ 

ʚʝʣʠʢʠ ʦʙʿʝʢʪʠ ʧʦʧʫʪ ʦʚʠʭ ʪʨʦʰʝ ʦʛʨʦʤʥʝ ʢʦʣʠʯʠʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʚʝʣʠʢʠʭ 

ʦʪʚʦʨʝʥʠʭ ʧʨʦʩʪʦʨʘ, ʟʘ ˁʠʭʦʚʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʦʩʚʝʪˀʝˁʝ.  

                                                

9 ʇʦʜʘʪʘʢ ʠʟ ʧʨʦʿʝʢʪʘ Sportɽ2 European Agency for Reconstruction ʩʘ ʩʘʨʘʜʥʠʮʠʤʘ, ʜʦʢʫʤʝʥʪ Performance 
criteria and Requirements 
10 ʀʟʚʦʨ http://www.see-institute.org/srpski/energetski-profil-rs, ʢʦʨʠʰ˂ʝʥʦ ʿʫʣ 2016. 
11 ECON78, Action Energy Consumption Guide 78- Energy use in sports and recreation buildings 
12 ɿʘʿʝʜʥʦ ʩʘ EPLabel, EC ENERin TOWN Project (ɱʘʥ. 2006- ɱʫʣ 2008), ʧʦʜʨʞʘʥʦ ʦʜ  Intelligent Energy for 

Europe EIE SAVE Programme of the EC 

http://www.see-institute.org/srpski/energetski-profil-rs
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ʋʢʦʣʠʢʦ ʩʝ ʧʨʝʪʧʦʩʪʘʚʠ ʜʘ ʩʝ ʧʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʤʦʞʝ  ʦʩʪʚʘʨʠʪʠ ʫʰʪʝʜʘ ʦʜ ʤʠʥʠʤʫʤ 30 % ʘ ʠʤʘʿʫ˂ʠ 

ʫ ʚʠʜʫ ʜʘ ʿʝ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʝʚʨʦʧʩʢʦʛ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ (ɽʋ 27) 2008. ʛʦʜʠʥʝ 

ʠʟʥʦʩʠʣʘ 1,768 [ʄtoe] ʧʦʪʝʥʮʠʿʘʣʥʦ ʩʝ ʤʦʞʝ ʫʰʪʝʜʝʪʠ ʦʢʦ 21 [ʄtoe] ʝʥʝʨʛʠʿʝ ʛʦʜʠʰˁʝ 

ʰʪʦ ʥʠʢʘʢʦ ʥʠʿʝ ʟʘʥʝʤʘʨˀʠʚʦ. 
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ʋ ʜʝʣʫ ʨʘʜʘ ʢʦʿʠ ʩʝ ʙʘʚʠ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʨʠʪʝʨʠʿʫʤʘ ʟʘ ʘʥʘʣʠʟʫ ʧʨʠʤʝʨʘ ʠʟ ʩʚʝʪʘ, ʿʝʨ ʫ 

ʥʘʰʦʿ ʟʝʤˀʠ ʥʝ ʧʦʩʪʦʿʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʢʦʿʠ ʿʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʘʥ,  

ʟʥʘʯʘʿʥʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʧʨʝʜʩʪʘʚˀʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʢʦʿʫ ʿʝ ʦʙʿʘʚʠʣʘ ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʢʨʦʟ 

ʇʨʦʛʨʘʤ 7 ʫ ʦʢʚʠʨʫ ʩʝʢʪʦʨʘ ʀʥʬʦʨʤʘʮʠʦʥʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʝʥʝʨʛʝʪʩʢʠ 

ʝʬʠʢʘʩʥʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘʯʢʦʤ ʧʨʦʿʝʢʪʫ ʢʦʿʠ ʬʠʥʘʥʩʠʨʘ ɽʚʨʦʧʩʢʘ 

ʢʦʤʠʩʠʿʘ ʫʯʝʩʪʚʫʿʝ ʥʝʢʦʣʠʢʦ ʢʦʤʧʘʥʠʿʘ ʧʘʨʪʥʝʨʘ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʝʚʨʦʧʩʢʠʭ ʟʝʤʘˀʘ.
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1.2. ʇʨʦʙʣʝʤ ʠ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ɺʝ˂ ʿʝ ʧʦʤʝʥʫʪʦ ʜʘ ʫ ʉʨʙʠʿʠ ʥʝ ʧʦʩʪʦʿʝ ʩʤʝʨʥʠʮʝ ʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʘʥʘʣʠʟʝ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫʦʧʰʪʝ ʧʘ ʥʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ 

ʮʝʥʪʘʨʘ. 

ʆʩʥʦʚʥʦ ʠʩʪʨʘʞʠʚʘʯʢʦ ʧʠʪʘˁʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʤʝʨʝ ʢʦʿʝ ʩʝ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʢʘʢʦ ʙʠ ʩʝ 

ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʫʥʘʧʨʝʜʠʣʠ ʫ ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ. ʀʩʪʨʘʞʠʚʘˁʝʤ ʪʨʝʙʘ ʜʘʪʠ ʦʩʥʦʚʥʝ 

ʩʤʝʨʥʠʮʝ ʟʘ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʫ ʩʤʠʩʣʫ ʧʦʩʪʠʟʘˁʘ ʞʝˀʝʥʦʛ ʫʥʘʧʨʝʹʝˁʘ. 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʘʥʘʣʠʟʘ ʩʪʨʘʪʝʛʠʿʘ, ʪʝʭʥʠʢʘ ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ  ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫ ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʢʘʦ ʠ ʪʝʦʨʠʿʩʢʘ ʠ ʘʥʘʣʠʪʠʯʢʘ 

ʧʨʦʚʝʨʘ ʧʦʜʦʙʥʦʩʪʠ  ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʠʤ ʩʮʝʥʘʨʠʿʠʤʘ 

ʧʨʠʤʝʥʝ  ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʩʪʦʿʝ˂ʠʤ ʧʨʦʧʠʩʠʤʘ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ʉʨʙʠʿʠ ʠ ʧʨʠʤʝʥʘ ʠʩʪʠʭ 

ʤʝʨʘ ʩʭʦʜʥʦ ʧʨʦʧʠʩʠʤʘ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ɽʚʨʦʧʠ.  

ʂʨʦʟ ʪʝʦʨʠʿʩʢʫ ʘʥʘʣʠʟʫ ʠ ʘʥʘʣʠʟʫ ʨʝʟʫʣʪʘʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʤʝʨʝˁʘ ʩʧʨʦʚʝʜʝʥʠʭ ʥʘ 

ʩʪʫʜʠʿʘʤʘ ʩʣʫʯʘʿʘ ʫ ɽʚʨʦʧʠ ʢʦʿʝ ʪʨʝʪʠʨʘʿʫ ʦʙʿʝʢʘʪ ʢʘʦ ʮʝʣʠʥʫ ʠ ˁʝʛʦʚʝ ʜʝʣʦʚʝ ʫʩʪʘʥʦʚʠ˂ʝ 

                                                

13 EUROSTAT Database 
14

 ɼʦʩʪʫʧʥʦ ʥʘ  http://www.sporte2.eu/project-details;jsessionid=3eb39f2d63f38db701793679b73d 



4 

 

ʩʝ ʢʦʿʝ ʩʫ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʥʘʿʝʬʠʢʘʩʥʠʿʝ ʠ ʢʦʿʝ ʩʫ ʨʝʬʝʨʝʥʪʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʿʠʤʘ ʿʝ ʨʝʘʣʥʦ 

ʪʝʞʠʪʠ. ʆʥʦ ʰʪʦ ʿʝ ʩʨʞ ʠʩʪʨʘʞʠʚʘˁʘ  ʿʝ ʧʨʦʚʝʨʘ ʤʦʛʫ˂ʥʦʩʪʠ ʠ ʠʩʭʦʜ ʫʥʘʧʨʝʹʝˁʘ 

ʧʨʠʤʝʥʦʤ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʢʦʿʘ ʿʝ ʦʩʥʦʚʥʠ ʜʝʦ 

ʢʦʤʧʦʟʠʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʢʨʦʟ ʫʩʧʦʩʪʘʚˀʝʥʫ ʤʝʪʦʜʦʣʦʛʠʿʫ ʘʥʘʣʠʟʘ ʤʦʛʫ˂ʥʦʩʪʠ 

ʧʦʩʪʠʟʘˁʘ ʞʝˀʝʥʦʛ ʫʥʘʧʨʝʹʝˁʘ- ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ ʠ ʦʧʪʠʤʘʣʥʦʛ 

ʢʦʤʬʦʨʘ.
15

 

ʅʘ ʜʝʪʘˀʥʠʤ ʩʪʫʜʠʿʘʤʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʠʟʘʙʨʘʥʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ 

ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ ʠʩʧʠʪʘ˂ʝ ʩʝ ʤʦʛʫ˂ʝ ʤʝʨʝ ʠ ʪʝʭʥʠʯʢʘ ʨʝʰʝˁʘ ʫʥʘʧʨʝʹʝˁʘ ʫʟ ʢʦʨʠʰ˂ʝˁʝ 

ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʦʩʚʝʪˀʘʚʘˁʘ, 

ʚʝʥʪʠʣʠʨʘˁʘ ʠ  ʪʝʤʧʝʨʠʨʘˁʘ ʫ ʮʠˀʫ ʩʤʘˁʝˁʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʦʪʨʝʙʘ. 

ʅʘʢʦʥ ʫʧʦʨʝʜʥʝ ʘʥʘʣʠʟʝ ʧʦʩʪʠʛʥʫʪʠʭ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʤʝʨʘ ʫʟ ʨʘʟʣʠʯʠʪʘ 

ʜʝʬʠʥʠʩʘʥʘ ʩʮʝʥʘʨʠʿʘ ʜʦʥʝ˂ʝ ʩʝ ʟʘʢˀʫʯʮʠ ʦ ʥʘʿʧʦʚʦˀʥʠʿʦʿ ʢʦʤʙʠʥʘʮʠʿʠ ʤʝʨʘ ʟʘ ʩʘʥʘʮʠʿʫ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ. 

 

ʊʝʦʨʠʿʩʢʦ ʦʜʨʝʹʝˁʝ ʧʨʝʜʤʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʙʫʭʚʘʪʘ: 

- ʧʨʠʢʘʟ ʫʪʠʮʘʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʘ ʪʠʤʝ ʠ ʢʣʠʤʘʪʩʢʝ ʧʨʦʤʝʥʝ, 

- ʘʥʘʣʠʟʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ- ʫʥʠʚʝʨʟʘʣʠʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ 

ʘʩʧʝʢʪʘ,  

- ʬʦʨʤʠʨʘˁʝ ʢʘʪʝʛʦʨʠʿʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ ʘʩʧʝʢʪʘ, 

- ʬʦʨʤʠʨʘˁʝ ʩʪʨʘʪʝʛʠʿʝ ʠ ʠʩʧʠʪʠʚʘˁʝ ʤʦʛʫ˂ʠʭ ʤʝʨʘ ʠ ʪʝʭʥʠʯʢʠʭ ʨʝʰʝˁʘ ʫʥʘʧʨʝʹʝˁʘ 

ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʦʩʚʝʪˀʝˁʘ, ʪʝʤʧʝʨʠʨʘˁʘ ʠ ʚʝʥʪʠʣʠʨʘˁʘ 

ʦʙʿʝʢʪʘ, 

- ʬʦʨʤʠʨʘˁʝ ʧʨʠʥʮʠʧʘ ʟʘ ʧʨʘʚʠʣʥʦ ʧʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʫʥʠʚʝʨʟʘʣʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ. 

ʇʨʦʩʪʦʨʥʦ ʦʜʨʝʹʝˁʝ ʧʨʝʜʤʝʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʨʘʥʠʯʝʥʦ ʿʝ ʥʘ ʧʦʜʨʫʯʿʝ ʛʨʘʜʘ ɹʝʦʛʨʘʜʘ, 

ʟʙʦʛ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʧʨʝʮʠʟʠʨʘʪʠ ʠ ʢʦʿʠ ʩʫ ʿʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʬʘʢʪʦʨʘ ʟʘ 

ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʦʙʿʝʢʘʪʘ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ 

ʦʙʿʝʢʪʝ ʜʝʬʠʥʠʩʘʥʝ ʢʘʪʝʛʦʨʠʿʝ ʟʘ ʧʦʜʨʫʯʿʘ ʩʘ ʩʣʠʯʥʠʤ ʢʣʠʤʘʪʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. 
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 ɼʝʪʘˀʥʠʿʝ ʫ ʜʘˀʝʤ ʨʘʜʫ 



5 

 

ʇʦ ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ, ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʜʦʩʘʜʘʰˁʝ ʧʨʘʢʩʝ ʫ ʩʚʝʪʫ, ʨʘʟʤʘʪʨʘʿʫ ʩʝ 

ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʤʝʥʝ ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ ʫʥʘʨʝʹʝˁʘ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʬʦʨʘ ʫ 

ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ.   

ʋ ʜʝʪʘˀʥʠʤ ʘʥʘʣʠʟʘʤʘ ʫ ʩʪʫʜʠʿʠ ʩʚʝʦʙʫʭʚʘʪʥʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʠ 

ʦʩʪʚʘʨʝˁʘ ʧʦʪʨʝʙʥʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ ʪʝʩʪʠʨʘ˂ʝ ʩʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʠʯʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʤʦʪʘʯʘ, ʧʨʠʨʦʜʥʦʛ ʦʩʚʝʪˀʝˁʘ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ ʧʨʫʞʘ ʧʨʠʨʦʜʥʦ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ.  

ʇʨʦʙʣʝʤ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʢʨʝʠʨʘˁʝ ʤʦʜʝʣʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ 

ʦʜʨʝʹʝʥʠʭ ʜʠʤʝʥʟʠʿʘ ʛʣʘʚʥʝ ʜʚʦʨʘʥʝ ʥʘʤʝˁʝʥʝ ʦʜʠʛʨʘʚʘˁʫ ʚʠʰʝ ʜʚʦʨʘʥʩʢʠʭ ʩʧʦʨʪʦʚʘ.  

ʇʨʘʢʪʠʯʥʠ ʧʨʦʙʣʝʤʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʥʝʜʦʚʦˀʥʦ ʦʙʨʘʹʝʥ ʘʩʧʝʢʪ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʧʦʪʧʫʥʦ ʥʝʧʦʩʪʦʿʘˁʝ ʪʨʝʪʤʘʥʘ ʦʚʦʛ ʘʩʧʝʢʪʘ ʫ ʜʦʤʘ˂ʦʿ 

ʣʠʪʝʨʘʪʫʨʠ, ʦʩʢʫʜʘʥ ʙʨʦʿ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʫ ʩʚʝʪʫ  ʘ ʥʘʨʦʯʠʪʦ ʢʦʜ 

ʥʘʩ, ʥʝʧʦʩʪʦʿʘˁʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʦʙʿʝʢʪʘ ʢʦʿʘ ʙʠ ʫʤʥʦʛʦʤʝ 

ʦʣʘʢʰʘʣʘ ʢʦʨʠʰ˂ʝˁʝ ʨʘʩʧʦʣʦʞʠʚʠʭ ʩʠʩʪʝʤʘ ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʟʛʨʘʜʝ ʢʘʦ ʠ ʦʩʢʫʜʥʦʩʪ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ ʠ ʩʤʝʨʥʠʮʘ. 

 

1.3. ʅʘʫʯʥʠ ʮʠˀ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʆʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʬʦʨʤʠʨʘˁʝ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ ʠʟʛʨʘʹʝʥʠʭ ʫ 

ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ ʢʦʿʠ ˂ʝ ʠʤʘʪʠ ʦʧʪʠʤʘʣʥʝ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʧʨʝʤʘ 

ʢʦʿʠʤʘ ˂ʝ ʩʝ ʜʝʬʠʥʠʩʘʪʠ ʙʫʜʫ˂ʝ ʠʥʪʝʨʚʝʥʮʠʿʝ, ʦʜʥʦʩʥʦ ʚʨʰʠʪʠ ʩʝʣʝʢʮʠʿʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʎʠˀ ʿʝ ʜʘ ʩʝ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʢʦʿʠ ˂ʝ ʩʝ ʛʨʘʜʠʪʠ ʠ 

ʧʦʩʪʦʿʝ˂ʠ ʢʦʿʠ ˂ʝ ʩʝ ʝʥʝʨʛʝʪʩʢʠ ʩʘʥʠʨʘʪʠ ʫʩʢʣʘʜʝ ʩʘ ʩʪʨʘʪʝʛʠʿʦʤ ʈʉ ʦ ʝʥʝʨʛʝʪʩʢʠʤ 

ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʦʙʿʝʢʘʪʘ ʢʦʿʘ ʩʝ ʟʘʢʦʥʦʤ ʫʚʦʜʠ ʫ ʛʨʘʜʠʪʝˀʩʢʫ ʧʨʘʢʩʫ. ʎʠˀ ʿʝ ʠ ʜʘ ʩʝ 

ʩʘʛʣʝʜʘʿʫ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʤʝʥʝ ʠʩʢʫʩʪʘʚʘ ʠʟ ʩʚʝʪʘ ʢʦʿʘ ʩʫ ʟʥʘʯʘʿʥʘ ʩ ʦʙʟʠʨʦʤ ʥʘ ʦʩʢʫʜʥʦʩʪ 

ʠʩʢʫʩʪʘʚʘ ʜʦʤʘ˂ʝ ʧʨʘʢʩʝ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ. ʅʘʢʦʥ ʫʢʘʟʠʚʘˁʘ ʥʘ ʥʘʿʧʦʚʦˀʥʠʿʝ ʤʝʨʝ 

ʫʥʘʧʨʝʹʝˁʘ ʪʨʝʙʘ ʬʦʨʤʠʨʘʪʠ ʪʠʧʦʣʦʛʠʿʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʩʘ ʘʩʧʝʢʪʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʢʦʿʘ ʙʠ ʙʠʣʘ ʦʩʥʦʚ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ.  
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ʅʘ ʦʩʥʦʚʫ ʠʟʥʝʪʦʛ ʮʠˀʝʚʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ:  

- ʧʨʠʢʫʧˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʫʪʠʮʘʿʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʠ 

ʟʘʛʘʹʝˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, 

- ʧʨʝʛʣʝʜ ʘʢʪʫʝʣʥʝ ʜʦʤʘ˂ʝ ʠ ʠʥʦʩʪʨʘʥʝ  ʣʝʛʠʩʣʘʪʠʚʝ ʫ ʚʝʟʠ ʩʘ ʧʠʪʘˁʠʤʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʥʘʯʠʥʦʤ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ, 

- ʧʨʦʫʯʘʚʘˁʝ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʠ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, 

- ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʝʢʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʨʦʿʝʢʘʪʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ; ʦʜʘʙʠʨ ʜʚʘ ʦʙʿʝʢʪʘ ʥʘ ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʠʩʪʝ 

ʢʘʪʝʛʦʨʠʿʝ ʟʘ ʘʥʘʣʠʟʠʨʘˁʝ, 

- ʬʦʨʤʠʨʘˁʝ ʪʠʧʦʣʦʛʠʿʝ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʦʜʘʙʨʘʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʙʘʟʠʨʘʥʝ ʥʘ 

ʢʦʥʮʝʧʪʠʤʘ ʧʨʠʤʝʥʝ ʧʨʠʨʦʜʥʠʭ ʧʦʪʝʥʮʠʿʘʣʘ (ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ) ʟʘ ʪʝʤʧʝʨʠʨʘˁʝ 

ʧʨʦʩʪʦʨʘ (ʛʨʝʿʘˁʝ), ʦʩʚʝʪˀʘʚʘˁʝ ʠ ʚʝʥʪʠʣʠʨʘˁʝ ʠ ʫʧʦʪʧʫˁʘʚʘˁʝ ʩʪʨʫʯʥʦʛ ʠ ʥʘʫʯʥʦʛ 

ʟʥʘˁʘ ʦ ʪʦʤʝ, 

- ʜʝʬʠʥʠʩʘˁʝ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ 

ʘʩʧʝʢʪʘ ʟʘ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ɹʝʦʛʨʘʜʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ˂ʝ ʩʝ ʚʨʰʠʪʠ ʦʜʘʙʠʨ 

ʥʘʿʧʦʚʦˀʥʠʿʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ, 

- ʬʦʨʤʠʨʘˁʝ ʧʨʝʧʦʨʫʢʘ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʫ ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ 

ɹʝʦʛʨʘʜʘ. 

 

1.4. ɿʘʜʘʮʠ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʆʩʥʦʚʥʠ ʟʘʜʘʪʘʢ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʧʨʠʢʘʟʠʚʘˁʝ ʟʥʘʯʘʿʘ ʠ ʤʦʛʫ˂ʥʦʩʪʠ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʩʫ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʦʜʨʝʹʝʥʝ ʢʘʪʝʛʦʨʠʿʝ ʙʘʟʠʨʘʥʠʭ 

ʥʘ ʢʦʥʮʝʧʪʠʤʘ ʧʨʠʤʝʥʝ ʧʨʠʨʦʜʥʠʭ ʧʦʪʝʥʮʠʿʘʣʘ (ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ) ʟʘ ʪʝʤʧʝʨʠʨʘˁʝ 

ʧʨʦʩʪʦʨʘ (ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ), ʦʩʚʝʪˀʘʚʘˁʝ ʠ ʚʝʥʪʠʣʠʨʘˁʝ ʢʘʦ ʠ ʬʦʨʤʠʨʘˁʝ ʪʠʧʦʣʦʛʠʿʝ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. 

ʆʩʪʘʣʠ ʟʘʜʘʮʠ ʢʦʿʠ ʙʠ ʧʨʦʠʩʪʝʢʣʠ ʠʟ ʜʝʬʠʥʠʩʘʥʠʭ ʮʠˀʝʚʘ ʩʫ: 
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- ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʝʛʘʪʠʚʥʦʛ ʫʪʠʮʘʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʩʘ 

ʘʩʧʝʢʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ, 

- ʘʥʘʣʠʟʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʢʦʿʝ ʪʨʝʙʘ ʧʦʩʪʠ˂ʠ ʠ ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʜʝʬʠʥʠʩʘˁʝ 

ʧʨʝʜʣʦʞʝʥʠʭ ʤʝʨʘ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ, 

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʠ ʙʠ ʫʪʠʮʘʣʠ ʥʘ ʬʦʨʤʠʨʘˁʝ ʪʠʧʦʣʦʛʠʿʝ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ ʘʩʧʝʢʪʘ, 

- ʬʦʨʤʠʨʘˁʝ ʪʠʧʦʣʦʛʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʩʘ ʘʩʧʝʢʪʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ, 

- ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʩʚʝʪʫ, ʥʝʢʦʣʠʢʦ ʧʨʠʤʝʨʘ 

ʦʢʘʨʘʢʪʝʨʠʩʘʥʠʭ ʢʘʦ ʧʦʟʠʪʠʚʥʠ ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, 

- ʜʝʬʠʥʠʩʘˁʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ ʬʦʨʤʠʨʘʿʫ ʨʘʟʣʠʯʠʪʠ ʩʮʝʥʘʨʠʿʠ 

ʫʥʘʧʨʝʹʝˁʘ  ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʚʨʰʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ, ʘʥʘʣʠʟʘ, ʧʨʦʨʘʯʫʥ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʿʘ ʤʝʨʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫʥʠʚʝʨʟʘʣʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘʢʦʥ ʥʫʤʝʨʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʢʘʦ 

ʥʝʦʧʭʦʜʥʦʛ ʘʣʘʪʘ ʫ ʧʨʦʮʝʩʫ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ, 

- ʬʦʨʤʠʨʘˁʝ ʧʨʝʧʦʨʫʢʘ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʫʥʠʚʝʨʟʘʣʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ. 

 

1.5. ʇʦʣʘʟʥʝ ʭʠʧʦʪʝʟʝ 

 

ʆʩʥʦʚʥʘ ʭʠʧʦʪʝʟʘ: 

¶ ʆʜʘʙʠʨʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʦʤʦʪʘʯʘ, ʦʜʨʝʹʝʥʠʤ ʧʘʩʠʚʥʠʤ ʩʠʩʪʝʤʠʤʘ 

ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʚʝʥʪʠʣʠʨʘˁʘ, ʪʝʤʧʝʨʠʨʘˁʘ ʠ ʦʩʚʝʪˀʘʚʘˁʘ 

ʧʨʦʩʪʦʨʘ ʢʦʜ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʦʩʪʚʘʨʠʣʘ ʙʠ ʩʝ ʟʥʘʯʘʿʥʘ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ 

ʫʟ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʬʦʨʘ. 

ʋ ʠʩʪʨʘʞʠʚʘˁʫ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʠ ʩʣʝʜʝ˂ʝ ʧʦʤʦ˂ʥʝ ʭʠʧʦʪʝʟʝ: 

¶ ʆʜʘʙʠʨʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʘ ʩʘʥʘʮʠʿʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ, ʧʨʠʤʝʥʦʤ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ 

ʢʘʦ ʥʝʦʧʭʦʜʥʝ ʤʝʨʝ ʤʦʛʫ˂ʝ ʿʝ ʦʩʪʚʘʨʠʪʠ ʫʰʪʝʜʫ ʝʥʝʨʛʠʿʝ ʦʜ 30 % ʫʟ ʩʪʚʘʨʘˁʝ 

ʘʜʝʢʚʘʪʥʠʭ ʫʩʣʦʚʘ ʫʥʫʪʨʘʰˁʝ ʢʣʠʤʝ. 
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ɸʥʘʣʠʟʠʨʘʥʠ ʠʥʦʩʪʨʘʥʠ ʧʨʠʤʝʨʠ ʢʦʿʠ ʩʝ ʧʨʠʢʘʟʫʿʫ ʢʘʦ ʧʨʠʤʝʨʠ ʧʦʟʠʪʠʚʥʝ ʧʨʘʢʩʝ 

ʝʥʝʨʛʝʪʩʢʠ ʩʘʥʠʨʘʥʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʘʢʮʝʥʘʪ ʩʪʘʚˀʘʿʫ ʥʘ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ 

ʩʠʩʪʝʤʘ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʢʦʿʠʤʘ ʩʝ ʤʦʛʫ ʧʦʢʘʟʘʪʠ ʫʰʪʝʜʝ ʠ ʦʜ 30 %. 

¶ ʋ ʨʘʜʫ ʫʩʧʦʩʪʘʚˀʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʢʨʠʪʝʨʠʿʫʤʠ ʦʮʝʥʝ ʠ ʧʨʦʮʝʥʝ ʤʝʨʘ ʝʥʝʨʛʝʪʩʢʝ 

ʩʘʥʘʮʠʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʜʨʝʹʠʚʘˁʝ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʫ ʥʘʿʧʦʜʦʙʥʠʿʠ ʟʘ 

ʧʨʠʤʝʥʫ ʧʨʝʜʣʦʞʝʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ.  

 

1.6. ʅʘʫʯʥʝ ʤʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ 

 

ʆʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ˂ʝ ʩʝ ʩʧʨʦʚʝʩʪʠ ʫ ʪʨʠ ʧʨʘʚʮʘ ʢʦʨʠʰ˂ʝˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʥʘʫʯʥʦ-

ʠʩʪʨʘʞʠʚʘʯʢʠʭ ʤʝʪʦʜʘ.  

 

ʇʨʚʠ ʧʨʘʚʘʮ ʠʩʪʨʘʞʠʚʘˁʘ ʩʝ ʦʛʣʝʜʘ ʫ ʪʝʦʨʠʿʩʢʦʤ ʨʘʟʤʘʪʨʘˁʫ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. ɿʘʩʥʠʚʘ˂ʝ ʩʝ ʥʘ ʘʥʘʣʠʟʠ ʧʦʩʪʦʿʝ˂ʠʭ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʜʦʩʪʫʧʥʝ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʠʢʫʧˀʘˁʫ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʜʘʪʘʢʘ ʢʨʦʟ ʘʥʘʣʠʟʝ ʠʥʦʩʪʨʘʥʠʭ ʧʨʠʤʝʨʘ 

ʩʘʥʘʮʠʿʝ ʦʚʝ ʚʨʩʪʝ ʟʛʨʘʜʘ. ɸʥʘʣʠʟʦʤ ʜʘʪʠʭ ʧʨʠʤʝʨʘ ʦʜʘʙʨʘ˂ʝ ʩʝ ʤʝʨʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ɹʝʦʛʨʘʜʫ.  

ɼʨʫʛʠ ʧʨʘʚʘʮ ʠʩʪʨʘʞʠʚʘˁʘ ʦʛʣʝʜʘ ʩʝ ʫ ʧʨʠʢʫʧˀʘˁʫ ʧʦʜʘʪʘʢʘ, ʘʥʘʣʠʟʠ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ 

ʨʝʬʝʨʝʥʪʥʠʭ ʫʟʦʨʘʢʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʜʚʦʨʘʥʘ ʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ 

ʫʩʚʦʿʝʥʠ ʢʘʦ ʨʘʜʥʠ ʤʦʜʝʣʠ ʥʘ ʢʦʿʠʤʘ ˂ʝ ʩʝ ʚʨʰʠʪʠ ʫʥʘʧʨʝʹʝˁʝ. 

ʂʘʢʦ ʙʠ ʩʝ ʧʨʦʚʝʨʠʣʝ ʧʦʩʪʘʚˀʝʥʝ ʭʠʧʦʪʝʟʝ ʩʧʨʦʚʦʜʠ ʩʝ ʪʨʝ˂ʠ ʧʨʘʚʘʮ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʠ 

ʧʨʝʜʩʪʘʚˀʘ ʘʥʘʣʠʟʫ ʨʘʟʣʠʯʠʪʠʭ ʪʝʭʥʠʯʢʠʭ ʨʝʰʝˁʘ ʜʘ ʙʠ ʩʝ ʫʩʚʦʿʠʣʝ ʤʝʨʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʇʨʠʤʝʥʦʤ ʥʫʤʝʨʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʠʟʚʨʰʠ˂ʝ ʩʝ ʘʥʘʣʠʟʝ 

ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʦʜʘʙʨʘʥʠʭ ʤʦʜʝʣʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʦʜʨʝʹʝʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʟʘ 

ʨʘʟʣʠʯʠʪʘ ʩʮʝʥʘʨʠʿʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. ʂʦʨʠʰ˂ʝˁʝ ʩʠʤʫʣʘʮʠʿʘ ʿʝ 

ʥʫʞʥʦ ʥʝ ʙʠ ʣʠ ʩʝ ʘʥʘʣʠʟʠʨʘʣʝ ʩʠʪʫʘʮʠʿʝ ʠ ʤʦʜʝʣʠ ʢʦʜ ʢʦʿʠʭ ʩʫ ʧʨʠʤʝˁʝʥʝ ʨʘʟʣʠʯʠʪʝ 

ʧʨʝʜʣʦʞʝʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʧʦʤʦ˂ʫ ʢʦʤʧʿʫʪʝʨʩʢʠʭ ʩʦʬʪʚʝʨʩʢʠʭ ʧʘʢʝʪʘ Virtual 

environment (IES VE 2016 ʠ 2017, Integrated Environmental Solutions Virtual Environment 

2016). 
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ʉʪʫʜʠʿʦʤ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʦʜʝʣʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʠʩʪʦʛ ʢʘʧʘʮʠʪʝʪʘ ʠ ʫʧʦʨʝʜʥʦʤ 

ʘʥʘʣʠʟʦʤ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʠʟ ʩʪʫʜʠʿʝ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʜʦʣʘʟʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ 

ʢʦʿʠ ʧʘʨʘʤʝʪʨʠ ʫʪʠʯʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʟʛʨʘʜʝ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʝ 

ʘʥʘʣʠʟʠʨʘʿʫ, ʢʣʘʩʠʬʠʢʫʿʫ ʠ ʫʧʦʨʝʹʫʿʫ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʩʪʘʥʦʚʠ˂ʝ ʩʝ 

ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʟʘʢˀʫʯʮʠ ʠ ʜʝʬʠʥʠʩʘʪʠ ʧʨʝʧʦʨʫʢʝ ʟʘ ʧʣʘʥʠʨʘˁʝ ʠ ʧʨʦʿʝʢʪʦʚʘˁʝ 

ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʘʦ ʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ 

ˁʠʭ ʘ ʚʝʟʘʥʠʭ ʟʘ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ɹʝʦʛʨʘʜʘ.  

 

1.7. ʅʘʫʯʥʘ ʦʧʨʘʚʜʘʥʦʩʪ ʜʠʩʝʨʪʘʮʠʿʝ, ʦʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʧʨʘʢʪʠʯʥʘ 

ʧʨʠʤʝʥʘ ʨʝʟʫʣʪʘʪʘ 

 

ʇʨʠʤʘʨʥʠ ʟʘʜʘʪʘʢ ʦʚʦʛ ʨʘʜʘ ʿʝ ʜʘ ʠʩʪʨʘʞʠ ʦʧʪʠʤʘʣʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʧʨʠʤʝʥʝ ʝʥʝʨʛʝʪʩʢʠ 

ʝʬʠʢʘʩʥʠʭ ʤʝʨʘ ʫ ʝʥʝʨʛʝʪʩʢʦʿ ʩʘʥʘʮʠʿʠ ʧʦʩʪʦʿʝ˂ʠʭ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʥʘ 

ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ ʢʨʦʟ ʩʘʥʘʮʠʿʫ ʦʜʘʙʨʘʥʠʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʤʦʜʝʣʘ. 

ʅʘʫʯʥʘ ʦʧʨʘʚʜʘʥʦʩʪ  ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ʝʥʝʨʛʝʪʩʢʠ ʘʩʧʝʢʪ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʫʦʧʰʪʝ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ, 

ʜʦ ʜʘʥʘʩ ʢʦʜ ʥʘʩ ʥʠʿʝ ʪʨʝʪʠʨʘʥ ʢʘʦ ʧʨʝʜʤʝʪ ʥʘʫʯʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʅʘʫʯʥʠ ʜʦʧʨʠʥʦʩʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ: 

- ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʝ ʩʫ ʨʝʣʝʚʘʥʪʥʝ ʟʘ 

ʝʥʝʨʛʝʪʩʢʫ ʩʘʥʘʮʠʿʫ ʠ ʬʦʨʤʠʨʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ; 

- ɼʝʬʠʥʠʩʘˁʝ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʦʜʨʝʹʝʥʝ 

ʢʘʪʝʛʦʨʠʿʝ, ʜʝʬʠʥʠʩʘˁʝ ʥʘʿʧʦʚʦˀʥʠʿʝ ʧʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʢʘʦ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʫ ʮʠˀʫ 

ʦʩʪʚʘʨʠʚʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʟʘ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ 

ɹʝʦʛʨʘʜʘ; 

- ʌʦʨʤʠʨʘˁʝ ʧʨʝʧʦʨʫʢa ʟʘ ʧʦʩʪʠʟʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʫ ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʨʦʟ ʩʧʝʮʠʬʠʯʥʫ 

ʫʩʚʦʿʝʥʫ ʤʝʪʦʜʦʣʦʛʠʿʫ; 

- ʉʪʚʘʨʘˁʝ ʧʨʝʧʦʨʫʢʘ ʟʘ ʦʩʪʚʘʨʠʚʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʢʦʤʬʦʨʘ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ 

ʪʦʢʦʤ ʮʝʣʝ ʛʦʜʠʥʝ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʠʨʦʜʥʠʭ ʧʦʪʝʥʮʠʿʘʣʘ ʠ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ 
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ʝʥʝʨʛʠʿʝ (ʚʝ˂ʠʥʘ ʨʘʜʦʚʘ ʫ ʜʦʤʘ˂ʦʿ ʣʠʪʝʨʘʪʫʨʠ ʩʝ ʬʦʢʫʩʠʨʘ ʩʘʤʦ ʥʘ ʩʪʘʤʙʝʥʝ ʦʙʿʝʢʪʝ 

ʠ ʝʥʝʨʛʠʿʫ ʧʦʪʨʝʙʥʫ ʟʘ ʛʨʝʿʘˁʝ); 

- ʂʨʝʠʨʘˁʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʧʨʦʿʝʢʪʦʚʘˁʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʢʦʿʘ ʫʟʠʤʘ ʫ ʦʙʟʠʨ 

ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʠ ʦʙʥʦʚˀʠʚʝ ʠʟʚʦʨʝ ʝʥʝʨʛʠʿʝ ʟʘ ʪʝʤʧʝʨʠʨʘˁʝ (ʛʨʝʿʘˁʝ ʠ 

ʭʣʘʹʝˁʝ), ʚʝʥʪʠʣʠʨʘˁʝ ʠ ʦʩʚʝʪˀʘʚʘˁʝ ʧʨʦʩʪʦʨʘ ʯʠʤʝ ʩʝ ʫʢʘʟʫʿʝ ʥʘ ʤʦʛʫ˂ʥʦʩʪ 

ʩʤʘˁʝˁʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʦʪʨʝʙʘ ʫ ʦʙʿʝʢʪʫ, ʰʪʦ ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʘʥʦ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤ 

ʫʟʦʨʮʠʤʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ɹʝʦʛʨʘʜʫ. 

ʆʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ: 

- ʊʠʧʦʣʦʛʠʿʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ ʘʩʧʝʢʪʘ; 

- ʄʝʪʦʜʦʣʦʛʠʿʘ ʠ ʧʨʝʧʦʨʫʢʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʠ ʧʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ 

ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʦʜʨʝʹʝʥʝ ʢʘʪʝʛʦʨʠʿʝ; 

- ɼʝʬʠʥʠʩʘˁʝ ʤʝʨʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʫ ɹʝʦʛʨʘʜʫ; 

- ʌʦʨʤʠʨʘˁʝ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʠ ʫʩʣʦʚʘ 

ʢʦʤʬʦʨʘ ʫ ʫʥʠʚʝʨʟʘʣʥʠʤ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ, ʫ ɹʝʦʛʨʘʜʫ. 

 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʜʝʬʠʥʠʩʘʥʘ ʫʥʘʧʨʝʹʝˁʘ ʤʦʛʫ ʠʤʘʪʠ ʧʨʘʢʪʠʯʥʫ ʧʨʠʤʝʥʫ ʫ 

ʮʠˀʫ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ˂ʠ ʨʝʘʣʥʫ 

ʩʠʪʫʘʮʠʿʫ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʿʝ ʪʝʤʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫ ʧʨʦʮʝʩʠʤʘ 

ʩʘʥʘʮʠʿʝ ʦʙʿʝʢʘʪʘ ʘʢʪʫʝʣʥʘ ʩʘ ʪʝʦʨʠʿʩʢʦʛ ʠ ʧʨʘʢʪʠʯʥʦʛ ʩʪʘʥʦʚʠʰʪʘ, ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ ʜʘ 

˂ʝ ʨʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʚʫ˂ʠ ʧʘʞˁʫ ʰʠʨʝ ʩʪʨʫʯʥʝ ʿʘʚʥʦʩʪʠ ʠ ʤʦʛʫ˂ʠʭ 

ʠʥʚʝʩʪʠʪʦʨʘ. ʇʨʫʞʝʥʝ ʩʤʝʨʥʠʮʝ ʿʝ ʤʦʛʫ˂ʝ ʢʦʨʠʩʪʠʪʠ ʫ ʬʫʥʢʮʠʿʠ ʩʪʚʘʨʘˁʘ ʢʦʥʮʝʧʘʪʘ, 

ʩʪʨʘʪʝʛʠʿʘ ʠ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ ʫ ʦʙʣʘʩʪʠ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. ʅʠʟ ʧʦʪʨʝʙʥʠʭ 

ʘʥʘʣʠʟʘ ʠ ʧʦʜʘʪʘʢʘ ʙʠ˂ʝ ʜʦʩʪʫʧʥʝ ʩʪʨʫʯʥʦʿ ʿʘʚʥʦʩʪʠ ʢʘʦ ʦʩʥʦʚʘ ʟʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʥʘʨʦʯʠʪʦ ʫ ʢʦʥʪʝʢʩʪʫ ʫʥʘʧʨʝʹʝˁʘ ʤʝʨʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʢʦʜ ʦʙʿʝʢʘʪʘ ʩʘ ʚʦʜʝʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ, ʙʘʟʝʥʠʤʘ. 
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1.8. ʂʨʠʪʠʯʢʠ ʦʩʚʨʪ ʠ ʦʛʨʘʥʠʯʝˁʘ ʫ ʠʩʪʨʘʞʠʚʘˁʫ 

 

ʇʨʝʜʣʦʞʝʥʘ ʪʝʤʘ ʿʝ ʧʨʦʠʩʪʝʢʣʘ ʥʘ ʦʩʥʦʚʫ ʩʘʚʨʝʤʝʥʠʭ ʪʝʥʜʝʥʮʠʿʘ ʢʦʿʝ ʩʫ ʫ ʦʚʦʤ ʤʦʤʝʥʪʫ 

ʚʨʣʦ ʘʢʪʫʝʣʥʝ ʫ ʩʚʝʪʫ ʘ ʩʚʝ ʚʠʰʝ ʠ ʫ ʥʘʰʦʿ ʟʝʤˀʠ. ɻʦʚʦʨʠ ʩʝ ʦ ʢʣʠʤʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ, 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ, ʦʜʨʞʠʚʦʩʪʠ ʠ ʪʦ ʫʛʣʘʚʥʦʤ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʩʪʘʥʦʚʘˁʝ; ʫ ʉʨʙʠʿʠ 

ʥʝ ʧʦʩʪʦʿʝ ʠʩʪʨʘʞʠʚʘˁʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. ʋ ʦʚʦʤ 

ʨʘʜʫ ʩʝ ʫʧʨʘʚʦ ʘʥʘʣʠʟʠʨʘʿʫ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ; ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʦʢʚʠʨʫ 

ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ, ʠʟʛʨʘʹʝʥʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960-1980. ʛʦʜʠʥʝ ʫ ɹʝʦʛʨʘʜʫ. 

ʇʣʘʥʠʨʘʥʘ ʩʘʨʘʜˁʘ ʠʟʤʝʹʫ ʆʣʠʤʧʠʿʩʢʦʛ ʢʦʤʠʪʝʪʘ ʃʦʤʙʘʨʜʠʿʝ ʠ ʄʠʥʠʩʪʘʨʪʩʚʘ ʩʧʦʨʪʘ ʠ 

ʦʤʣʘʜʠʥʝ ʉʨʙʠʿʝ ʿʝ ʙʠʣʘ ʧʦʚʦʜ ʟʘ ʨʘʟʤʠʰˀʘˁʝ ʫ ʦʚʦʤ ʧʨʘʚʮʫ. ʅʘʩʪʦʿʘˁʘ ʩʫ ʩʣʝʜʝ˂ʘ: 

ʧʨʠʤʝʥʠʪʠ ʤʝʨʝ ʠ ʧʦʟʠʪʠʚʥʘ ʠʩʢʫʩʪʚʘ ʠʟ ʀʪʘʣʠʿʝ ʫ ʉʨʙʠʿʠ ʥʘʨʦʯʠʪʦ ʧʦ ʧʠʪʘˁʫ ʫʰʪʝʜʝ 

ʝʥʝʨʛʠʿʝ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ. 
16

 

ʉʚʘʢʘʢʦ ʜʘ ʿʝ ʧʨʠʦʨʠʪʝʪ ʩʘʚʨʝʤʝʥʦʛ ʜʨʫʰʪʚʘ ʟʜʨʘʚ ʞʠʚʦʪ ʢʦʿʠ ʿʝ ʫʩʢʦ ʧʦʚʝʟʘʥ ʩʘ ʬʠʟʠʯʢʦʤ 

ʘʢʪʠʚʥʦʰ˂ʫ, ʰʪʦ ʿʝ ʦʧʝʪ ʧʦʚʝʟʘʥʦ ʩʘ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ ʫ ʧʨʦʩʪʦʨʫ ʫ ʢʦʤʝ ʩʝ ʦʥʘ ʦʜʚʠʿʘ.
17

 

ʋʧʨʘʚʦ ʧʦʩʪʠʟʘˁʝ ʪʠʭ ʫʩʣʦʚʘ ʫʟ ʤʠʥʠʤʘʣʥʫ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʢʘʦ ʠ ʜʝʬʠʥʠʩʘˁʝ 

ʩʤʝʨʥʠʮʘ ʫ ʪʦʤ ʢʦʥʪʝʢʩʪʫ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ ʮʠˀʝʚʘ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʋʚʠʜʦʤ ʫ ʩʪʘˁʝ ʥʘ ʪʝʨʝʥʫ ʠ ʨʝʣʝʚʘʥʪʥʝ ʠʟʚʦʨʝ ʤʦʞʝʤʦ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʫ ʉʨʙʠʿʠ ʥʘʿʤʘˁʝ 

ʠʩʪʨʘʞʝʥʘ ʪʝʤʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʫʦʧʰʪʝ; ʜʘ ʧʦʩʪʦʿʝ ʩʘʤʦ ʥʘʩʪʦʿʘˁʘ ʜʘ ʩʝ 

ʦʚʠ ʦʙʿʝʢʪʠ ʘʥʘʣʠʟʠʨʘʿʫ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʘ ʜʘ ʥʝ ʛʦʚʦʨʠʤʦ ʦ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʦʙʿʝʢʘʪʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ɼʦ ʦʚʦʛ ʤʦʤʝʥʪʘ ʫ ʩʚʠʤ 

ʬʘʟʘʤʘ ʠʟʛʨʘʜˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, ʦʜ ʧʨʦʿʝʢʪʦʚʘˁʘ ʜʦ ʫʧʦʪʨʝʙʝ ʥʠʿʝ ʫʟʠʤʘʥʘ ʫ ʦʙʟʠʨ 

ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ. 
18

 

ʅʘʢʦʥ ʜʝʪʘˀʥʝ ʘʥʘʣʠʟʝ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʢʦʥʪʝʩʪʫ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʜʘ˂ʝ ʩʝ ʩʤʝʨʥʠʮʝ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʥʦʚʠʭ ʪʿ. ʩʤʝʨʥʠʮʝ ʢʘʢʦ ʢʦʤʙʠʥʦʚʘʥʦʤ 

                                                

16 ʀʟ ʨʘʟʛʦʚʦʨʘ ʩʘ: ɿʘʛʦʨʢʦʤ ʇʝʪʨʦʚʠ˂, ʧʦʤʦ˂ʥʠʢʦʤ ʤʠʥʠʩʪʨʘ ʟʘ ʩʧʦʨʪ ʠ ʦʤʣʘʜʠʥʫ (2014.), ʉʝʢʪʦʨ ʟʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʝ ʧʨʦʿʝʢʪʝ; ɻʦʨʜʘʥʘ ʇʨʦʬʠʨʦʚʠ˂, ʛʨʘʹʝʚʠʥʩʢʠ ʠʥʞʝˁʝʨ ʟʘʜʫʞʝʥʘ ʟʘ ʧʠʪʘˁʝ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʫ ʄʠʥʠʩʪʘʨʩʪʚʫ ʟʘ ʩʧʦʨʪ ʠ ʦʤʣʘʜʠʥʫ; Ezio Ferrari, ʧʨʝʜʩʝʜʥʠʢ Aʩʦʮʠʿʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

ʥʘ ʥʠʚʦʫ ɽʚʨʦʧʝ, ʈʘʜʦʤʠʨ ʈʘʜʦʚʠ˂, ʛʨʘʹʝʚʠʥʩʢʠ ʠʥʞʝˁʝʨ; Pier Luigi Marzzorati, ʧʨʝʜʩʝʜʥʠʢ ʆʂ ʃʦʤʙʘʨʜʠʿʝ, 
ʜʠʨʝʢʪʦʨ ʉʪʘʨʠʥʛʘ; ʢʦʤʧʘʥʠʿʝ ʧʘʨʪʥʝʨʘ ʫ ʧʨʦʿʝʢʪʫ ɽʋ ï SportE2  
17 WHO, FIMS (1995) Declaration on Common Attitudes about Public Health. ɻʨʘʥʘʜʘ: WHO.FIMS 
18 ʀʟʫʟʝʪʘʢ ʧʦʿʝʜʠʥʘʯʥʠ ʩʣʫʯʘʿʝʚʠ; ʉʧʦʨʪʩʢʘ ʩʘʣʘ ʫ ʦʢʚʠʨʫ ʰʢʦʣʝ ʫ ɹʦˀʝʚʮʠʤʘ, ʫ ʃʘʟʘʨʝʚʮʫ, ʠʟʚʦʨ: 

http://www.gradjevinarstvo.rs/vesti/5879/810/milinkovic-company-gradi-jos-jedan-energetski-efikasan-sportski-

objekat 
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ʫʧʦʪʨʝʙʦʤ ʦʙʥʦʚˀʠʚʠʭ ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʢʘʦ ʠ ʧʨʠʤʝʥʦʤ ʩʧʝʮʠʬʠʯʥʠʭ 

ʪʝʭʥʠʯʢʠʭ ʝʣʝʤʝʥʘʪʘ ʦʤʦʪʘʯʘ ʤʦʞʝʤʦ ʫʪʠʮʘʪʠ ʥʘ ʧʦʙʦˀʰʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ɹʝʦʛʨʘʜʘ. ɼʘ ʙʠ ʧʦʩʪʠʛʣʠ 

ʨʝʟʫʣʪʘʪ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʦʜʨʝʹʝʥʠʭ ʧʨʝʜʣʦʞʝʥʠʭ ʤʝʨʘ ʥʝʦʧʭʦʜʥʘ ʿʝ ʧʨʠʤʝʥʘ ʥʫʤʝʨʠʯʢʠʭ 

ʩʠʤʫʣʘʮʠʿʘ ʫ ʮʠˀʫ ʩʘʛʣʝʜʘʚʘˁʘ ʫʪʠʮʘʿʘ ʘʨʭʠʪʝʢʪʦʥʩʢʦʛ ʨʝʰʝˁʘ ʥʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʠ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʢʦʤʬʦʨʘ ʫ ˁʠʤʘ. 

ɺʝʣʠʢʘ ʦʛʨʘʥʠʯʝˁʘ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ ʥʝʧʦʩʪʦʿʘˁʝ ʿʘʩʥʠʭ ʟʘʢʦʥʩʢʠʭ ʩʤʝʨʥʠʮʘ, 

ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ, ʥʝʧʦʩʪʦʿʘˁʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ 

ʪʝʞʠʰʪʝ ʿʝ ʥʘ ʪʝʨʝʥʩʢʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʝʥʝʨʛʝʪʩʢʦʤ ʤʦʜʝʣʦʚʘˁʫ, ʘʥʘʣʠʟʠ ʧʨʠʤʝʨʘ 

ʩʘʥʘʮʠʿʝ ʠ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʘʥʘʣʠʟʦʤ ʦʚʦʛ ʪʠʧʘ ʟʛʨʘʜʘ ʠʟ ʩʫʩʝʜʥʠʭ ʟʝʤʘˀʘ. 

 

1.9. ʇʨʝʛʣʝʜ ʩʘʜʨʞʘʿʘ ʜʠʩʝʨʪʘʮʠʿʝ 

 

ʈʘʜ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʩʝʜʘʤ ʛʣʘʚʥʠʭ ʧʦʛʣʘʚˀʘ: ʋʚʦʜʥʦ ʦʙʨʘʟʣʦʞʝˁʝ, ʋʣʘʟʥʠ ʧʘʨʘʤʝʪʨʠ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʇʨʝʛʣʝʜ ʧʦʩʪʦʿʝ˂ʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʪʝʭʥʠʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʫ 

ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʫ ɹʝʦʛʨʘʜʫ ʠʟʛʨʘʹʝʥʠ 1960 - 

1980. ʛʦʜʠʥʝ, ʄʝʪʦʜʦʣʦʛʠʿʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʤʝʨʘ ʧʨʠʣʠʢʦʤ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ 

ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ, ʆʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʠʣʠʢʦʤ 

ʩʘʥʘʮʠʿʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʤʦʜʝʣʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠʟʛʨʘʹʝʥʠʭ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960. ʜʦ 

1980. ʛʦʜʠʥʝ ʠ ɿʘʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ. 

ʋ ʋʚʦʜʫ ʩʝ ʦʙʨʘʟʣʘʞʝ ʧʦʚʦʜ ʠ ʘʢʪʫʝʣʥʦʩʪ ʪʝʤʝ, ʧʨʝʜʤʝʪ ʠ ʧʨʦʙʣʝʤ ʠʩʪʨʘʞʠʚʘˁʘ, ʮʠˀʝʚʠ ʠ 

ʧʦʣʘʟʥʝ ʭʠʧʦʪʝʟʝ, ʥʘʫʯʥʠ ʤʝʪʦʜʠ ʠ ʜʠʩʢʫʪʫʿʝ ʩʝ ʦ ʥʘʫʯʥʦʿ ʦʧʨʘʚʜʘʥʦʩʪʠ, ʦʯʝʢʠʚʘʥʠʤ 

ʨʝʟʫʣʪʘʪʠʤʘ, ʦ ʢʨʠʪʠʯʢʦʤ ʦʩʚʨʪʫ ʥʘ ʪʝʤʫ ʢʘʦ ʠ ʦ ʥʘʯʠʥʫ ˁʝʥʦʛ ʩʧʨʦʚʦʹʝˁʘ. 

ʋ ʧʦʛʣʘʚˀʫ ʋʣʘʟʥʠ ʧʘʨʘʤʝʪʨʠ ʠʩʪʨʘʞʠʚʘˁʘ ʜʘʪʠ ʩʫ ʧʦʜʘʮʠ ʦ ʢʣʠʤʘʪʩʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʦʜʨʫʯʿʘ ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʦʙʿʝʢʪʠ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ, ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ 

ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʪʝʤʘʪʠʢʫ ʠ ʜʘʿʝ ʩʤʝʨʥʠʮʝ ʠ ʦʛʨʘʥʠʯʝˁʘ ʫ ʜʘˀʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʘʦ ʠ ʦʩʥʦʚʥʝ ʧʦʜʘʪʢʝ ʦ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ ʢʦʿʠ ʧʦʩʪʦʿʝ ʠ ʪʨʝʙʘ ʠʭ 

ʜʦʩʪʠ˂ʠ. ʋ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʫʢʘʟʫʿʝ ʩʝ ʥʘ ʩʪʨʫʢʪʫʨʘʣʥʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʝ ʝʣʝʤʝʥʪʝ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ ʢʦʿʠ ʩʫ ʟʥʘʯʘʿʥʠ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ. 
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ʇʦʛʣʘʚˀʝ ʇʨʝʛʣʝʜ ʧʦʩʪʦʿʝ˂ʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʪʝʭʥʠʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʫ 

ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʜʘʿʝ ʧʨʝʛʣʝʜ ʠʟʘʙʨʘʥʠʭ ʧʨʠʤʝʨʘ ʝʥʝʨʛʝʪʩʢʠ 

ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʩʚʝʪʫ ʢʘʦ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʝ ʧʘʩʠʚʥʠʭ ʠ ʘʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤʘ ʢʘʦ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʧʦʨʝʜ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ- 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ. 

ʋ ʧʦʛʣʘʚˀʫ ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʫ ɹʝʦʛʨʘʜʫ ʠʟʛʨʘʹʝʥʠ 1960 - 1980. ʛʦʜʠʥʝ ʜʝʬʠʥʠʰʫ ʩʝ 

ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ ʠ ʜʘʿʝ ʩʝ ʢʨʘʪʘʢ ʦʩʚʨʪ ʥʘ ʠʩʪʦʨʠʿʘʪ ˁʠʭʦʚʦʛ ʥʘʩʪʘʥʢʘ. ʆʚʦ ʧʦʛʣʘʚˀʝ ʜʘʿʝ 

ʧʨʝʛʣʝʜ ʠ ʣʠʩʪʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ɹʝʦʛʨʘʜʫ ʩʘ ʦʩʥʦʚʥʠʤ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʟʥʘʯʘʿʥʠʤ ʟʘ ʦʧʪʠʤʠʟʘʮʠʿʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. 

ʇʦʛʣʘʚˀʘ ʄʝʪʦʜʦʣʦʛʠʿʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʤʝʨʘ ʧʨʠʣʠʢʦʤ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʠ ʆʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʠʣʠʢʦʤ ʩʘʥʘʮʠʿʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʤʦʜʝʣʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠʟʛʨʘʹʝʥʠʭ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960. ʜʦ 1980. 

ʛʦʜʠʥʝ ʜʘʿʫ ʜʝʪʘˀʘʥ ʧʨʠʢʘʟ ʦʩʤʠʰˀʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʫʦʧʰʪʝʥʦ ʘ ʟʘʪʠʤ ˁʝʥʝ ʧʨʠʤʝʥʝ ʥʘ 

ʢʦʥʢʨʝʪʥʠʤ ʨʝʬʝʨʝʥʪʥʠʤ ʤʦʜʝʣʠʤʘ. ɸʥʘʣʠʟʠʨʘʥʝ ʩʫ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ, 

ʧʨʠʤʝʥʘ ʧʘʩʠʚʥʠʭ ʠ ʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʠ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʜʝʬʠʥʠʩʘʥʠʤ ʩʮʝʥʘʨʠʿʠʤʘ ʠ ʢʦʤʙʠʥʘʮʠʿʘʤʘ. 

ɿʘʢˀʫʯʘʢ ʜʘʿʝ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʪʚʨʹʫʿʝ ʧʦʩʪʘʚˀʝʥʝ ʭʠʧʦʪʝʟʝ ʠ ʫʢʘʟʫʿʝ ʥʘ 

ʧʨʘʚʮʝ ʜʘˀʠʭ ʠʩʪʨʘʞʠʚʘˁʘ.  
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2. ʋʃɸɿʅʀ ʇɸʈɸʄɽʊʈʀ ʀʉʊʈɸɾʀɺɸɳɸ 

 

ʋ ʮʠˀʫ ʙʦˀʝʛ ʨʘʟʫʤʝʚʘˁʘ ʤʝʭʘʥʠʟʘʤʘ ʩʘʥʘʮʠʿʝ ʠ ʧʦʩʪʠʟʘˁʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘʪʠ ʧʨʝʛʣʝʜ ʟʘʢʦʥʘ ʠ ʧʨʘʚʠʣʥʠʢʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ 

ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʧʦʩʪʦʿʝ˂ʠʭ ʟʛʨʘʜʘ, ʜʘʪʠ ʦʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʣʠʤʝ ʫ ʢʦʿʠʤʘ 

ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ ʦʙʿʝʢʪʠ ʥʘʣʘʟʝ ʢʘʦ ʠ ʧʨʝʛʣʝʜ ʩʧʝʮʠʬʠʯʥʠʭ ʟʘʭʪʝʚʘ ʫʥʫʪʨʘʰˁʝʛ ʦʢʨʫʞʝˁʘ 

ʨʘʜʠ ʧʦʩʪʠʟʘˁʘ ʦʩʝ˂ʘʿʘ ʫʛʦʜʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʢʦʨʠʩʥʠʢʝ ʦʚʘʢʦ ʢʦʤʧʣʝʢʩʥʠʭ ʦʙʿʝʢʘʪʘ.  

 

2.1. ʂʣʠʤʘʪʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʜʨʫʯʿʘ ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʦʙʿʝʢʪʠ 

 

ʅʘʿʚʘʞʥʠʿʠ ʫʪʠʮʘʿʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʫ ʦʙʿʝʢʪʫ ʤʦʛʫ ʩʝ ʧʦʜʝʣʠʪʠ ʫ ʧʝʪ 

ʛʨʫʧʘ: 

- ʢʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ, ʦʜʨʝʹʝʥʠ ʣʦʢʘʮʠʿʦʤ ʥʘ ʢʦʿʦʿ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ, 

- ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʠ ʛʝʦʤʝʪʨʠʿʘ ʟʛʨʘʜʝ, 

- ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʂɻʍ ʩʠʩʪʝʤʘ, ʠʟʚʦʨʠ ʝʥʝʨʛʠʿʝ ʠ ʧʦʩʪʦʿʘˁʝ ʘʫʪʦʤʘʪʩʢʝ ʨʝʛʫʣʘʮʠʿʝ, 

- ʨʝʞʠʤ ʢʦʨʠʰ˂ʝˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʟʛʨʘʜʝ ʠ ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʠ 

- ʝʢʩʧʣʦʘʪʘʮʠʦʥʠ ʪʨʦʰʢʦʚʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʮʝʥʝ ʝʥʝʨʛʝʥʘʪʘ ʠ ʝʥʝʨʛʠʿʝ.  

ʂʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ ʢʘʦ ʰʪʦ ʿʝ ʛʦʜʠʰˁʝ ʢʨʝʪʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʠ ʨʝʣʘʪʠʚʥʝ 

ʚʣʘʞʥʦʩʪʠ, ʠʥʩʦʣʘʮʠʿʘ, ʜʦʟʨʘʯʥʠ ʠʥʪʝʥʟʠʪʝʪ ʟʨʘʯʝˁʘ ʉʫʥʮʘ ʠ ʚʝʪʨʦʚʠ ʦʜʣʠʢʝ ʩʫ ʣʦʢʘʮʠʿʝ 

ʥʘ ʢʦʿʦʿ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ. ʇʨʠʣʠʢʦʤ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠʣʠ ʩʘʥʘʮʠʿʝ ʦʙʿʝʢʘʪʘ ʠ ʪʝʭʥʠʯʢʠʭ 

ʩʠʩʪʝʤʘ ʫ ˁʝʤʫ ʚʨʣʦ ʿʝ ʚʘʞʥʦ ʧʦʟʥʘʚʘʪʠ ʢʣʠʤʘʪʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʜʨʫʯʿʘ. ʆʚʠ ʧʦʜʘʮʠ 

ʩʫ ʫʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʢʘʦ ʠ ʠʩʧʠʪʠʚʘˁʘ ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ ʫ 

ʦʙʿʝʢʪʫ.
 
 

ʂʣʠʤʘ ʙʠʪʥʦ ʚʘʨʠʨʘ ʦʜ ʤʝʩʪʘ ʜʦ ʤʝʩʪʘ. ʂʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ ʩʝ ʜʝʬʠʥʠʰʫ ʧʨʝʢʦ ʩʣʝʜʝ˂ʠʭ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ: ʪʝʤʧʝʨʘʪʫʨʝ ʩʧʦˀʥʦʛ ʚʘʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ, ʙʨʟʠʥʝ ʚʝʪʨʘ ʠ 

ʉʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ- ʠʥʩʦʣʘʮʠʿʝ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʦʩʪʦʿʝ ʠ ʦʙʣʘʯʥʦʩʪ, ʚʠʩʠʥʘ ʦʙʣʘʢʘ, ʧʘʜʘʚʠʥʝ ʠ ʚʘʟʜʫʰʥʠ 

ʧʨʠʪʠʩʘʢ. ʄʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ ʢʣʠʤʝ ʩʫ ʧʨʦʤʝʥˀʠʚʠ ʠ ʟʘʚʠʩʝ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 
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ʣʦʢʘʮʠʿʝ ʢʘʦ ʰʪʦ ʩʫ: ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ, ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʪʝʨʝʥʘ. ʅʘ 

ʦʩʥʦʚʫ ʩʚʝʛʘ ʥʘʚʝʜʝʥʦʛ ʤʦʞʝʤʦ ʨʝ˂ʠ ʜʘ ʩʫ ʧʦʪʨʝʙʝ ʟʘ ʝʥʝʨʛʠʿʦʤ ʦʙʿʝʢʘʪʘ ʨʘʟʣʠʯʠʪʝ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʢʨʘʿʝʚʝ ʩʚʝʪʘ, ʦʜʥʦʩʥʦ ʨʘʟʣʠʯʠʪʝ ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ.
19

 

 

ʋ ʉʨʙʠʿʠ ʧʨʝʦʚʣʘʹʫʿʝ ʫʤʝʨʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʢʣʠʤʘ ʜʦʢ ʧʣʘʥʠʥʩʢʠ ʜʝʣʦʚʠ ʩʘ ʚʠʩʠʥʘʤʘ 

ʠʟʥʘʜ 1000 m ʠʤʘʿʫ ʢʦʥʪʠʥʝʥʪʘʣʥʫ ʢʣʠʤʫ. ʇʨʝʤʘ ʊʦʨʥʪʚʘʿʪʦʚʦʿ ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʚʝ˂ʠ ʜʝʦ 

ʉʨʙʠʿʝ ʠʤʘ ʩʫʙʭʫʤʫʜʥʫ ʢʣʠʤʫ (ʤʘʣʦ ʚʣʘʞʥʫ) ʜʦʢ ʥʝʢʘ ʧʦʜʨʫʯʿʘ ʥʘ ʿʫʛʦʟʘʧʘʜʫ ʠ ʟʘʧʘʜʫ 

ʠʤʘʿʫ ʭʫʤʫʜʥʫ (ʚʣʘʞʥʫ) ʢʣʠʤʫ. 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ  

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʧʦʜʨʫʯʿʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠʟʥʦʩʠ 10,1ÜC 

ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ 1961-1990. ʛʦʜʠʥʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʝ ʢʨʝ˂ʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 3ÜC 

(ʂʦʧʘʦʥʠʢ, 1710 m ʥʘʜʤʦʨʩʢʝ ʚʠʜʠʥʝ) ʜʦ 11,9ÜC. ʅʘʿʭʣʘʜʥʠʿʠ ʤʝʩʝʮ ʫ ɹʝʦʛʨʘʜʫ (132 m 

ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ) ʿʝ ʿʘʥʫʘʨ. ʇʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʉʨʙʠʿʠ ʫ ʿʘʥʫʘʨʫ ʠʟʥʦʩʠ -1,3ÜC, ʠ 

ʢʨʝ˂ʝ ʩʝ ʦʜ -6ÜC ʥʘ ʂʦʧʘʦʥʠʢʫ ʜʦ 0,4ÜC ʫ ɹʝʦʛʨʘʜʫ. ʅʘʿʪʦʧʣʠʿʠ ʤʝʩʝʮ ʿʝ ʿʫʣ ʩʘ ʧʨʦʩʝʢʦʤ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 19,9ÜC.
20

 

 

ʋ ʧʨʚʦʿ ʧʦʣʦʚʠʥʠ ʰʝʟʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʉʨʙʠʿʠ ʠʤʘʿʫ ʚʝʣʠʢʠ 

ʧʘʜ. ɼʦ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʠʤʘʿʫ ʥʝʛʘʪʠʚʥʠ ʪʨʝʥʜ ʰʪʦ ʙʠ ʟʥʘʯʠʣʦ ʜʘ ʿʝ 

ʩʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʤʘʣʘ ʪʝʥʜʝʥʮʠʿʫ ʩʤʘˁʠʚʘˁʘ. ɿʘ ʧʝʨʠʦʜ ʧʦʩʣʝ 1980. ʢʘʜʘ ʩʫ 

ʠ ʠʟʛʨʘʹʝʥʠ ʦʙʿʝʢʪʠ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʿʝ ʜʘ ʩʫ 

ʥʝʛʘʪʠʚʥʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʧʨʦʩʝʢʘ ʩʚʝ ʨʝʹʘ ʠ ʩʚʝ ʤʘˁʝ ʠʟʨʘʞʝʥʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ˁʠʭ, 

ʧʦʟʠʪʠʚʥʘ ʦʜʩʪʫʧʘˁʘ (ʰʪʦ ʿʝ ʦʜʣʠʢʘ ʪʦʧʣʠʿʠʭ ʛʦʜʠʥʘ ʦʜ ʧʨʦʩʝʢʘ) ʩʫ ʩʚʝ ʯʝʰ˂ʘ ʠ 

ʠʥʪʝʥʟʠʪʝʪ ʠʤ ʩʝ ʧʦʚʝ˂ʘʚʘ. ʊʦ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʧʦʢʘʟʫʿʝ ʜʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʉʨʙʠʿʠ 

ʧʦʩʣʝ 1980. ʛʦʜʠʥʝ ʠʤʘ ʪʝʥʜʝʥʮʠʿʫ ʨʘʩʪʘ, ʧʦʟʠʪʠʚʘʥ ʪʨʝʥʜ. ʇʦ ʪʨʝʥʜʫ ʚʨʝʜʥʦʩʪʠ ʧʦʜʘʪʘʢʘ 

ʤʝʨʝʥʠʭ ʧʦʩʣʝʜˁʠʭ ʪʨʠʜʝʩʝʪ ʛʦʜʠʥʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʧʦʜʨʫʯʿʝ ʉʨʙʠʿʝ ʩʝ 

ʠʥʪʝʥʟʠʚʥʦ  ʧʦʚʝ˂ʘʚʘʣʘ ʟʘ 4ÜC ʥʘ 100 ʛʦʜʠʥʘ (4,54ÜC/100 ʛʦʜʠʥʘ). ʂʨʘ˂ʠ ʧʝʨʠʦʜʠ ʠʤʘʿʫ 

                                                

19 ʊʦʜʦʨʦʚʠ˂, ʄ. ʂʣʠʤʘʪʠʟʘʠʿʘ, ʛʨʝʿʘˁʝ, ʭʣʘʹʝˁʝ ʠ ʚʝʥʪʠʣʘʮʠʿʘ ,  ʢʦʨʠʰ˂ʝʥʦ ʩʘ http://docplayer.gr/58813620-

1-grejanje-i-klimatizacija-uvodni-pojmovi.html, ʩʪʨ. 14. 
20 ʇʦʧʦʚʠ˂, ʊ. ʠ ʜʨʫʛʠ (ʥ.ʜ.) ʂʦʣʠʢʦ ʥʘʤ ʩʝ ʤʝˁʘ ʢʣʠʤʘ ʠ ʢʘʢʚʘ ˂ʝ ʙʠʪʠ ʥʘʰʘ ʙʫʜʫ˂ʘ ʢʣʠʤʘ, ʄʠʥʠʩʪʘʨʩʪʚʦ 

ʥʘʫʢʝ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

http://docplayer.gr/58813620-1-grejanje-i-klimatizacija-uvodni-pojmovi.html
http://docplayer.gr/58813620-1-grejanje-i-klimatizacija-uvodni-pojmovi.html
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ʚʝ˂ʝ ʧʦʟʠʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ ʦʪʦʧˀʘʚʘˁʝ ʠʥʪʝʥʟʠʚʠʨʘʣʦ ʧʦʩʣʝʜˁʠʭ 

ʜʝʮʝʥʠʿʘ.  

 

ʇʘʜʘʚʠʥʝ  

ʉʣʠʯʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʟʜʫʭʘ, ʨʘʟʣʠʢʫʿʝʤʦ ʧʝʨʠʦʜ ʜʦ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ ʧʨʦʰʣʦʛ ʚʝʢʘ ʠ 

ʧʝʨʠʦʜ ʥʘʢʦʥ ʪʦʛʘ. ɼʦ 1980. ʛʦʜʠʥʝ ʧʘʜʘʚʠʥʝ ʩʫ ʙʠʣʝ ʫ ʛʨʘʥʠʮʘʤʘ ʥʦʨʤʘʣʝ ʠʣʠ ʥʝʰʪʦ 

ʤʘˁʝ ʦʜ ʧʨʦʩʝʢʘ. ʇʝʨʠʦʜ ʥʘʢʦʥ ʦʚʝ ʛʦʜʠʥʝ ʠʤʘ ʜʨʫʛʘʯʠʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ɼʦ 2000. ʛʦʜʠʥʝ 

ʜʦʤʠʥʠʨʘʿʫ ʛʦʜʠʥʝ ʩʘ ʜʝʬʠʮʠʪʦʤ ʧʘʜʘʚʠʥʘ ʠ ʧʦʚʝ˂ʘˁʝʤ ʠʥʪʝʥʟʠʪʝʪʘ ʩʫʰʘ. ʅʘʢʦʥ 2000.  

ʥʘʩʪʫʧʘʿʫ ʢʠʰʥʝ ʛʦʜʠʥʝ. ʅʦʨʤʘʣʥʘ ʧʨʦʩʝʯʥʘ ʢʦʣʠʯʠʥʘ ʛʦʜʠʰˁʠʭ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʠʟʥʦʩʠ 

734 mm ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ 1960-1990.
 
ʛʦʜʠʥʝ.

21
 

ʉʣʦʞʝʥʠʿʘ ʿʝ ʩʠʪʫʘʮʠʿʘ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʧʘʜʘʚʠʥʝ. ʀʧʘʢ, ʧʦʩʪʦʿʠ ʠʟʨʘʞʝʥʘ ʩʘʛʣʘʩʥʦʩʪ ʜʘ 

˂ʝ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʙʠʪʠ ʩʤʘˁʝʥʘ ʥʘ ʧʦʜʨʫʯʿʫ ʄʝʜʠʪʝʨʘʥʘ. ʋ ʥʝʢʠʤ 

ʥʘʰʠʤ ʧʦʜʨʫʯʿʠʤʘ ʧʘʜʘʚʠʥʝ ˂ʝ ʩʝ ʩʤʘˁʠʪʠ ʟʘ 20 %.
22

 (ʜʝʪʘˀʥʠʿʝ ʦ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʫ 

ʇʨʠʣʦʛʫ 1) 

 

2.1.1. ʂʣʠʤʘʪʩʢʠ ʧʦʜʘʮʠ ʤʝʨʦʜʘʚʥʠ ʟʘ ʠʟʨʘʜʫ ʩʪʫʜʠʿʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʧʦʜʨʫʯʿʫ ɹʝʦʛʨʘʜʘ 

 

ʇʨʝʛʣʝʜ ʧʨʦʧʠʩʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʧʦˀʥʝ ʧʨʦʿʝʢʪʥʝ ʫʩʣʦʚʝ ʟʘ ɹʝʦʛʨʘʜ ʜʘʪʠ ʩʫ ʥʘ ʦʩʥʦʚʫ 

ʇʨʘʚʠʣʥʠʢʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ
23

 ʛʜʝ ʿʝ ʩʧʦˀʥʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ t= -

12,1ÜC. ɿʘ ʧʝʨʠʦʜ ʠʩʫʰʝˁʘ, ʛʜʝ ʜʦʟʚʦˀʝʥʦ ʪʨʘʿʘˁʝ ʠʩʫʰʝˁʘ ʠʟʥʦʩʠ 90 ʜʘʥʘ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ ʠʟʥʦʩʝ 18ÜC ʠ 65 %. 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʦʙʿʝʢʪʘ ʩʠʤʫʣʘʮʠʿʘʤʘ, ʪʿ. ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʪʝʨʤʠʯʢʦʛ 

ʠ ʝʥʝʨʛʝʪʩʢʦʛ ʧʦʥʘʰʘˁʘ ʫ ʮʠˀʫ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʠʤʘʪʠ ʧʦʜʘʪʢʝ ʦ ʢʣʠʤʘʪʩʢʦ- ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʜʘʪʝ ʣʦʢʘʮʠʿʝ ʦʙʿʝʢʪʘ; ʫ ʦʚʦʤ 

ʩʣʫʯʘʿʫ ɹʝʦʛʨʘʜʘ.  

                                                

21 ʀʟʚʦʨ: http://www.sepa.gov.rs/download/4_web.pdf, ʢʦʨʠʰ˂ʝʥʦ ʦʢʪʦʙʘʨ 2015. 
22 ʉʮʝʥʘʨʠʦ SRES A2, SRES B2, ʀʟʚʦʨ: http://www.tyndall.ac.uk/, ʢʦʨʠʰ˂ʝʥʦ ʦʢʪʦʙʘʨ 2015.   
23

 ʊʘʙʝʣʘ 3.3.4.1.  

http://www.sepa.gov.rs/download/4_web.pdf
http://www.tyndall.ac.uk/
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ʆʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʦʙʿʝʢʪʘ ʩʝ ʚʨʰʠ ʧʨʠʤʝʥʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʠʧʠʯʥʝ 

ʤʝʪʝʦʨʦʣʦʰʢʝ ʛʦʜʠʥʝ ʟʘ ɹʝʦʛʨʘʜ.
24

 ʇʨʦʩʝʯʥʝ ʩʨʝʜˁʝ, ʜʥʝʚʥʝ ʤʘʢʩʠʤʘʣʥʝ ʠ ʤʠʥʠʤʘʣʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ ɹʝʦʛʨʘʜ ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 2.1.
 25

 

 

ʊʘʙʝʣʘ 2.1. ʊʘʙʝʣʘ ʧʨʦʩʝʯʥʠʭ ʩʨʝʜˁʠʭ, ʜʥʝʚʥʠʭ ʤʘʢʩʠʤʘʣʥʠʭ ʠ ʤʠʥʠʤʘʣʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ɹʝʦʛʨʘʜ 
 ɱʘʥ. ʌʝʙ. ʄʘʨʪ ɸʧʨʠʣ ʄʘʿ ɱʫʥ ɱʫʣ ɸʚʛ. ʉʝʧ. ʆʢʪ. ʅʦʚ. ɼʝʮ. 

ʦ
C -1,72 0,78 5,17 9,83 16,83 21,83 24,72 22,94 20,22 13,50 7,78 2,67 

ʦ
C 1,56 4,00 8,72 13,89 21,06 26,39 28,33 26,56 23,17 17,17 10,44 5,28 

ʦ
C -5,22 -3,22 1,72 6,67 12,72 17,50 21,22 19,56 16,89 9,94 4,83 -0.06 

 

ʉʨʝʜˁʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 2.2. 

 

ʊʘʙʝʣʘ 2.2. ʊʘʙʝʣʘ ʩʨʝʜˁʠʭ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ 
% ɱʘʥ. ʌʝʙ. ʄʘʨʪ ɸʧʨʠʣ ʄʘʿ ɱʫʥ ɱʫʣ ɸʚʛ. ʉʝʧ. ʆʢʪ. ʅʦʚ. ɼʝʮ. 

ʇʨʝ 

ʧʦʜʥʝ 
60,6 57,1 61,1 58,2 60,8 57,4 55,6 60,6 65,7 59,5 65,2 66,1 

ʇʦʩʣʝ 

ʧʦʜʥʝ 
58,3 54,6 53,5 47,3 52,4 49,8 48 52,6 58,6 51,6 59,2 59,1 

 

 

2.2. ʇʨʝʛʣʝʜ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ, ʧʨʘʚʠʣʥʠʢʘ ʠ ʩʪʘʥʜʘʨʜʘ ʫ ʦʙʣʘʩʪʠ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʂʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʧʘʨʘʤʝʪʨʠʤʘ ʦʜʨʞʠʚʦʩʪʠ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ, ʛʨʘʹʝˁʫ ʠ ʦʜʨʞʘʚʘˁʫ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʤʦʞʝʤʦ ʨʝ˂ʠ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥ ʚʝ˂ ʜʘ ʩʝ ʤʦʨʘʿʫ 

ʧʦʰʪʦʚʘʪʠ ʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥʠ ʠ ʨʝʛʫʣʘʪʠʚʝ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʬʝʜʝʨʘʮʠʿʘ. ɼʦ 

                                                

24 ʊʠʧʠʯʥʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʛʦʜʠʥʘ ʊʄɻ (TMY) ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʦʛʦʜʠʰˁʝ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ (8760h) 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ. ʇʨʦʮʝʜʫʨʫ ʟʘ ʦʜʨʝʹʠʚʘˁʝ TMY ʨʘʟʚʠʣʘ ʿʝ Sandia National Laboratires (Hall et al. 1978). 

ʉʘʥʜʠʘ ʤʝʪʦʜ ʿʝ ʙʠʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʨʠʩʪʫʧ ʢʦʿʠʤ ʩʝ ʙʠʨʘʿʫ ʧʦʿʝʜʠʥʠ ʤʝʩʝʮʠ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʛʦʜʠʥʘ, 

ʧʝʨʠʦʜʘ ʟʘ ʢʦʿʝ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ. ʋ ʥʘʰʝʤ ʩʣʫʯʘʿʫ ʪʘʿ ʧʝʨʠʦʜ ʧʦʢʨʠʚʘ 30 ʛʦʜʠʥʘ ʠʟʤʝʹʫ 1975. ʠ 2004. ʉʚʠʭ 

ʪʨʠʜʝʩʝʪ ʿʘʥʫʘʨʘ ʿʝ ʠʩʧʠʪʘʥʦ ʠ ʿʝʜʘʥ ʟʘ ʢʦʿʠ ʿʝ ʫʩʪʘʥʦʚˀʝʥʦ ʜʘ ʿʝ ʪʠʧʠʯʘʥ ʫʢˀʫʯʝʥ ʿʝ ʫ ʊʄɻ. ʀʩʪʦ ʿʝ ʠ ʟʘ 

ʦʩʪʘʣʝ ʤʝʩʝʮʝ.  ɺʠʰʝ ʫ ɻʣʠʛʦʨʠʿʝʚʠ˂, ɺ. ɫʫʢʠ˂, ɼ. (ʥ.ʜ.) ʂʦʤʧʣʝʪʠʨʘˁʝ ʘʪʣʘʩʘ ʧʨʦʿʝʢʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʦʜʨʝʹʠʚʘˁʝ ʪʠʧʠʯʥʝ ʤʝʪʝʦʨʦʣʦʰʢʝ ʛʦʜʠʥʝ, ɻʨʘʹʝʚʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ɹʝʦʛʨʘʜ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʥʘʫʢʝ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ  
25

 ʂʣʠʤʘʪʩʢʠ ʧʦʜʘʮʠ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʜʠʥʘʤʠʯʢʝ ʩʠʤʫʣʘʮʠʿʝ ʦʙʿʝʢʪʘ, ʧʨʝʫʟʝʪʦ ʠʟ ʇʨʦʿʝʢʪʘ ʢʦʤʧʘʥʠʿʝ 
ɽnPlus, ʢʦʥʩʫʣʪʘʥʪʩʢʘ ʢʦʤʧʘʥʠʿʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ, ʉʪʫʜʠʿʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʀʩʠʜʦʨʘ ʉʝʢʫʣʠ˂, ʫ 

ɹʝʦʛʨʘʜʫ 
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ʜʘʥʘʩ ʫ ʚʝ˂ʠʥʠ ʟʝʤʘˀʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ ʠʟʛʨʘʜˁʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʠʟ ʫʛʣʘ 

ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʥʠʿʝ ʧʨʝʜʤʝʪ ʧʦʩʝʙʥʝ ʣʝʛʠʩʣʘʪʠʚʝ. ɹʘʟʠʯʥʠ ʜʦʢʫʤʝʥʪ ʢʦʿʠ ʩʝ ʧʨʠʤʝʫˁʿʝ ʠ 

ʟʘ ʦʚʫ ʚʨʩʪʫ ʦʙʿʝʢʘʪʘ ʿʝ ʈʝʛʫʣʘʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʦʙʿʝʢʘʪʘ, EPBD 2002/91. 

(Energy Performance of Building Directive 2002/91)
26

 

 

2.2.1. ʀʥʦʩʪʨʘʥʠ ʩʪʘʥʜʘʨʜʠ ʠ ʨʝʛʫʣʘʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʆʩʥʦʚʥʠ ʜʦʢʫʤʝʥʪʠ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʩʫ: 

- ɼʠʨʝʢʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʦʙʿʝʢʘʪʘ EPBD (Directive 2002/ 91), 

- ɼʠʨʝʢʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ EPBD 2010/31/ɽʋ (ʫʥʘʧʨʝʹʝʥʘ), 

- ʈʝʛʫʣʘʪʠʚʘ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ ʠ ʩʝʨʚʠʩʠ (Energy End Use Efficiency 

and Energy Services, Directive 2006/32/EC), 

- ɸSHRAE (American Society of Heating Ventilation and Air Conditioning Engineers), 

- CEN CR 1752 ɺʝʥʪʠʣʘʮʠʿʘ ʟʛʨʘʜʘ, ʢʨʠʪʝʨʠʿʫʤʠ ʧʨʦʿʝʢʪʦʚʘˁʘ ʟʘ ʫʩʣʦʚʝ ʫʥʫʪʨʘʰˁʝ 

ʢʣʠʤʝ (Committee Report, Ventilation for buildings, Design criteria for the indoor 

environment).  

 

ɼʠʨʝʢʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʦʙʿʝʢʘʪʘ EPBD (Directive 2002/ 91) 

ɻʝʥʝʨʘʣʥʦ, Ăʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʦʙʿʝʢʘʪʘ ʪʨʝʙʘ ʨʘʯʫʥʘʪʠ ʥʘ ʦʩʥʦʚʫ ʤʝʪʦʜʦʣʦʛʠʿʝ ʢʦʿʘ 

ʩʝ ʤʦʞʝ ʨʘʟʣʠʢʦʚʘʪʠ ʥʘ ʨʝʛʠʦʥʘʣʥʦʤ ʥʠʚʦʫ, ʰʪʦ ʫʢˀʫʯʫʿʝ, ʫʟ ʪʝʨʤʠʯʢʫ ʠʟʦʣʘʮʠʿʫ ʠ ʜʨʫʛʝ 

ʚʨʣʦ ʙʠʪʥʝ ʬʘʢʪʦʨʝ ʢʘʦ ʰʪʦ ʩʫ ʛʨʝʿʘˁʝ ʠ ʚʝʥʪʠʣʠʨʘˁʝ, ʢʦʨʠʰ˂ʝˁʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ 

ʝʥʝʨʛʠʿʝ ʠ ʧʨʦʿʝʢʪʦʚʘˁʝ ʩʘʤʦʛ ʦʙʿʝʢʪʘ. ɿʘ ʦʙʥʦʚʝ ʧʦʩʪʦʿʝ˂ʠʭ ʦʙʿʝʢʘʪʘ ʛʜʝ ʩʫ ʛʨʘʹʝʚʠʥʩʢʠ ʠ 

ʜʨʫʛʠ ʨʘʜʦʚʠ ʥʘ ʘʜʘʧʪʘʮʠʿʠ ʠʣʠ ʩʘʥʘʮʠʿʠ ʦʜ ʫʢʫʧʥʝ ʧʨʝʜʨʘʯʫʥʩʢʝ ʚʨʝʜʥʦʩʪʠ ʨʘʜʦʚʘ ʥʘ 

ʦʙʥʦʚʠ ʚʝ˂ʠ ʦʜ 25 % ʦʜ ʚʨʝʜʥʦʩʪʠ ʦʙʿʝʢʪʘ ʤʦʞʝʤʦ ʨʝ˂ʠ ʜʘ ʩʫ ʦʙʠʤʥʠʿʝ ʦʙʥʦʚʝ.ñ
27

 ʆʚʝ 

ʦʜʨʝʜʙʝ ʩʝ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʠ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. 

 

 

                                                

26 General regulation on the energy performance of the buildings, Directive 2002/91 
27

 ʋʚʦʜʥʝ ʦʜʨʝʜʙʝ , ʩʪʘʚ 10, 13, Directive 2002/91 
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ɼʠʨʝʢʪʠʚʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ EPBD 2010/31/ɽʋ (ʫʥʘʧʨʝʹʝʥʘ) 

ʎʠˀ ʦʚʦʛ ʜʦʢʫʤʝʥʪʘ ʿʝ ʩʤʘˁʝˁʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʫ ʟʛʨʘʜʘʨʩʪʚʫ ʧʨʠʤʝʥʦʤ ʠʩʧʣʘʪʠʚʠʭ 

ʤʝʨʘ ʧʦʙʦˀʰʘˁʘ ʩʪʨʫʢʪʫʨʝ ʟʛʨʘʜʝ ʧʦʧʫʪ ʪʦʧʣʦʪʥʝ ʠʟʦʣʘʮʠʿʝ, ʦʩʚʝˀʝˁʘ ʠʣʠ ʘʫʪʦʤʘʪʠʢʝ. 

ɼʠʨʝʢʪʠʚʘ ʫʚʦʜʠ ʩʝʨʪʠʬʠʢʘʪ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʝ ʢʦʿʠ ʩʘʜʨʞʠ ʧʦʜʘʪʢʝ ʦ 

ʧʨʦʨʘʯʫʥʠʤʘ ʝʥʝʨʛʝʪʩʢʠʭ ʩʚʦʿʩʪʘʚʘ. 

ʆʩʥʦʚʥʘ ʪʨʠ ʝʣʝʤʝʥʪʘ ʦʚʝ ɼʠʨʝʢʪʠʚʝ ʩʫ: 

- ʠʟʙʦʨ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʧʨʦʨʘʯʫʥ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʟʛʨʘʜʝ (ʎɽʅ ʩʪʘʥʜʘʨʜʠ),  

- ʝhʤʘ ʠʥʩʧʝʢʮʠʿʝ ʥʘʜ ʝʥʝʨʛʝʪʩʢʦʤ ʦʧʨʝʤʦʤ ʫ ʟʛʨʘʜʘʤʘ, 

- ʝʥʝʨʛʝʪʩʢʠ ʧʨʝʛʣʝʜ ʠ ʠʟʜʘʚʘˁʝ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ. 

ʇʨʝʛʣʝʜ ʩʪʘʥʜʘʨʜʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ɼʠʨʝʢʪʠʚʠ ʜʘʪ ʿʝ ʪʘʙʝʣʘʨʥʦ (ʪʘʙʝʣʘ 2.3.).
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ʊʘʙʝʣʘ 2.3. ʇʨʝʛʣʝʜ ʩʪʘʥʜʘʨʜʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ɼʠʨʝʢʪʠʚʝ 2010/31/ɽʋ (Directive 2002/ 91)28 
ʇʨʦʨʘʯʫʥʠ ʉʪʘʥʜʘʨʜʠ ʧʦʜʨʰʢʝ 

I ʜʝʦ- ʫʢʫʧʥʝ ʝʥʝʨʛʠʿʝ II  ʜʝʦ- ʠʩʧʦʨʫʯʝʥʝ ʝʥʝʨʛʠʿʝ 

 

III  ʜʝʦ- ʧʦʪʨʝʙʥʝ ʝʥʝʨʛʠʿʝ, ʛʨʝʿʘˁʝ, 

ʭʣʘʹʝˁʝ, ʦʩʚʝʪˀʝˁʝ 

 

IV ʜʝʦ- ʫʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ 

ʩʪʘʥʜʘʨʜʝ ʠʟ ʜʝʣʘ III  

V ʜʝʦ- ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʚʝʨʠʬʠʢʘʮʠʿʘ 

EN 15603- ʨʝʣʘʪʠʚʥʝ ʝʥʝʨʛʠʿʝ ʠ ʤʝʪʦʜʝ 

ʝʥʝʨʛʝʪʩʢʠʭ ʥʠʚʦʘ 

EN 15316- ʛʨʫʧʘ ʩʪʘʥʜʘʨʜʘ ʟʘ ʛʨʝʿʘˁʝ 

ʧʨʝʤʘ EN 13790 

EN ISO 13790:2008- ʧʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ 
EN ISO 13789:2007 EN 12599 

EN 15217 ï ʯʣʘʥ 4.5.6.7. EN 15316-3-  ʧʦʪʨʦʰʥʘ ʪʦʧʣʘ ʚʦʜʘ 
EN 15255- ʭʣʘʹʝˁʝ- ʩʣʦʞʝʥʦ- 

ʚʘʣʠʜʘʮʠʿʝ 
EN ISO 10456:2007 

EN 13829- ʪʝʨʤʠʯʢʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʟʛʨʘʜʝ- 

ʚʘʟʜʫʰʥʘ ʧʨʦʧʫʩʪˀʠʚʦʩʪ 

EPBD2 ï ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ 
EN 15377- ʛʨʝʿʘˁʝ- ʠʥʪʝʛʨʠʩʘʥʠ 

ʩʠʩʪʝʤʠ ʧʨʝʤʘ EN 13790 

EN 15265- ʭʣʘʹʝˁʝ- ʛʨʝʿʘˁʝ- 

ʜʠʥʘʤʠʯʢʠ ʧʨʦʨʘʯʫʥ- ʚʘʣʠʜʘʮʠʿʝ 

 

EN ISO 13779:2007 

EN ISO 12569- ʪʝʨʤʠʯʢʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʟʛʨʘʜʝ, 

ʫʪʚʨʹʠʚʘˁʝ ʨʘʟʤʝʥʝ ʚʘʟʜʫʭʘ 

ʫ ʟʛʨʘʜʘʤʘ 

EN 15459- ʧʨʦʨʘʯʫʥ ʝʢʦʥʦʤʠʯʥʦʩʪʠ 

ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ ʠ ʦʩʪʘʣʠʭ ʪʝʭʥʠʯʢʠʭ 

ʩʠʩʪʝʤʘ 

EN 15243- ʭʣʘʹʝˁʝ, ʧʨʝʤʘ EN 13790 EN ISO 13792:2005 EN 13187 

EN 15241- ʚʝʥʪʠʣʘʮʠʿʘ EN ISO 13786:2007 EN 15240:2007 

EN 15232- ʘʫʪʦʤʘʪʠʢʘ ʠ ʢʦʥʪʨʦʣʘ, 

ʦʧʪʠʤʠʟʘʮʠʿʘ 
EN ISO 15242:2007 EN 15378:2007 

EN 15193- ʦʩʚʝʪˀʝˁʝ EN ISO 15287 

EN 15239:2007 

SRPS ISO 9869 ʤʝʨʝˁʝ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ 

ʪʦʧʣʦʪʝ, ʪʦʧʣʦʪʥʘ ʠʟʦʣʘʮʠʿʘ 

                                                

28 ʇʨʝʜʘʚʘˁʘ ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʆʙʫʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʟʛʨʘʜʘ, 2012. 
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ʈʝʛʫʣʘʪʠʚʘ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ ʠ ʩʝʨʚʠʩʠ (Energy End Use Efficiency 

and Energy Services, Directive 2006/32/EC) 

ʿʝ ʨʝʛʫʣʘʪʠʚʘ ʢʦʿʘ ʜʝʬʠʥʠʰʝ ʥʘʯʠʥ ʨʘʜʘ, ʦʜʨʞʘʚʘˁʝ ʠ ʢʦʥʪʨʦʣʫ ʫʩʣʫʛʘ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʆʚʘ ʨʝʛʫʣʘʪʠʚʘ ʜʘʿʝ ʦʩʥʦʚʥʝ ʩʤʝʨʥʠʮʝ ʟʘ ESCO (ɽnergy Service 

Company) ʢʦʿʘ ʢao ʧʨʠʚʨʝʜʥʦ ʜʨʫʰʪʚʦ ʦʜʥʦʩʥʦ ʧʨʘʚʥʦ ʣʠʮʝ ʧʨʫʞʘˁʝʤ ʝʥʝʨʛʝʪʩʢʠʭ ʫʩʣʫʛʘ 

ʧʦʚʝ˂ʘʚʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʪ ʦʙʿʝʢʪʘ, ʪʝʭʥʦʣʦʰʢʦʛ ʧʨʦʮʝʩʘ ʠ ʫʩʣʫʛʝ ʠ ʢʦʿʘ ʜʦ ʠʟʚʝʩʥʦʛ 

ʩʪʝʧʝʥʘ ʧʨʠʭʚʘʪʘ ʬʠʥʘʥʩʠʿʩʢʠ ʨʠʟʠʢ ʟʘ ʦʙʘʚˀʘˁʝ ʩʚʠʭ ʥʘʚʝʜʝʥʠʭ ʜʝʣʘʪʥʦʩʪʠ. 
29

   

 

ɸSHRAE (American Society of Heating Ventilation and Air Conditioning Engineers) 

ʧʨʝʜʩʪʘʚˀʘ ʩʪʘʥʜʘʨʜ ʢʦʿʠ ʩʝ ʙʘʚʠ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ. 

ʇʨʠʣʠʢʦʤ ʩʧʦʨʪʩʢʠʭ ʜʝʰʘʚʘˁʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʝʩʝʥʮʠʿʘʣʥʦ ʿʝ ʦʜʨʞʘʪʠ ʦʧʪʠʤʘʣʥʠ ʩʪʘʥʜʘʨʜ 

ʟʘ ʫʥʫʪʨʘʰˁʝ ʧʘʨʘʤʝʪʨʝ ʠ ʪʠʤʝ ʦʙʝʟʙʝʜʠʪʠ ʢʦʤʬʦʨ ʩʚʠʭ ʢʦʨʠʩʥʠʢʘ. ʊʦʧʣʦʪʥʠ ʢʦʤʬʦʨ 

ʜʝʬʠʥʠʰʝ ʩʪʘʥʜʘʨʜ ɸSHRAE 55. ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ  ʫʪʠʯʫ ʥʘ ʪʦʧʣʦʪʥʠ ʢʦʤʬʦʨ ʢʦʨʠʩʥʠʢʘ ʩʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʚʣʘʞʥʦʩʪ, ʚʝʥʪʠʣʘʮʠʿʘ, ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʣʘʯʝˁʘ. ʉʧʝʮʠʬʠʯʥʦ ʟʘ 

ʦʚʫ ʚʨʩʪʫ ʦʙʿʝʢʘʪʘ ʬʘʢʪʦʨʠ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʘ ʚʝʟʘʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʩʫ ʠ  

ʚʝʣʠʢʘ ʨʘʟʣʠʢʘ ʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʟʜʫʭʘ ʟʙʦʛ ʚʠʩʦʢʠʭ ʧʣʘʬʦʥʘ ʫ ʧʨʦʩʪʦʨʠʤʘ ʟʘ ʠʛʨʫ ʢʘʦ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʚʘ ʠ ʩʪʨʫʿʘˁʝ ʚʘʟʜʫʭʘ.
30

 

ʍʠʛʠʿʝʥʩʢʠ ʢʦʤʬʦʨ ʜʝʬʠʥʠʰʝ ʩʪʘʥʜʘʨʜ ɸSHRAE 62.
31

 

 

CEN CR 1752 ɺʝʥʪʠʣʘʮʠʿʘ ʟʛʨʘʜʘ, ʢʨʠʪʝʨʠʿʫʤʠ ʧʨʦʿʝʢʪʦʚʘˁʘ ʟʘ ʫʩʣʦʚʝ ʫʥʫʪʨʘʰˁʝ 

ʢʣʠʤʝ (Committee Report, Ventilation for buildings, Design criteria for the indoor 

environment)  

ʉʪʘʥʜʘʨʜ ʜʝʬʠʥʠʰʝ ʧʨʦʿʝʢʪʥʝ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʫʥʫʪʨʘʰˁʠ ʢʦʤʬʦʨ. ʇʨʝʤʘ ʦʚʦʤ ʩʪʘʥʜʘʨʜʫ 

ʜʝʬʠʥʠʰʫ ʩʝ ʪʨʠ ʛʨʫʧʝ ʦʙʿʝʢʘʪʘ (ɸ, ɹ ʠ ʎ) ʩʘ ʧʨʝʧʦʨʫʯʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘ ʜʚʝ ʚʨʩʪʝ 

ʟʛʨʘʜʘ- ʩʘ ʤʘʣʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʟʘʛʘʹʝˁʘ ʦʜ ʤʘʪʝʨʠʿʘʣʘ ʠ ʟʥʘʯʘʿʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ 

ʟʘʛʘʹʝˁʘ ʦʜ ʤʘʪʝʨʠʿʘʣʘ.
32

 ʀʘʢʦ ʫ ʦʚʦʤ ʩʪʘʥʜʘʨʜʫ ʠʤʘ ʚʠʰʝ ʧʦʜʘʪʘʢʘ ʦ ʦʩʪʘʣʠʤ ʚʨʩʪʘʤʘ 

ʦʙʿʝʢʘʪʘ ʙʠʪʥʝ ʧʦʜʘʪʢʘ ʥʘʣʘʟʠʤʦ ʠ ʟʘ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ. 

 

                                                

29 ʂʘʦ ʫ ɿʘʢʦʥʫ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ , ʯʣʘʥ 5. 
30 ɺʠʰʝ ʫ ʜʝʣʫ ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ- ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ. 
31 ɺʠʰʝ ʫ ʜʝʣʫ ɸʥʘʣʠʟʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ 
32

 ɺʠʰʝ ʫ ʜʝʣʫ ɸʥʘʣʠʟʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ 



22 

 

ʎʝʥʪʨʘʣʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʧʨʦʠʟʚʦʜʘ (Central Product Classification- CPC, (1991) 

United Nations) ʩʝ ʙʘʚʠ ʢʣʘʩʠʬʠʢʘʮʠʿʦʤ ʦʙʿʝʢʘʪʘ. 

ʈʝʧʫʙʣʠʯʢʠ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʉʨʙʠʿʝ 2005. ʛʦʜʠʥʝ ʠʟʜʘʦ ʿʝ ʂʣʘʩʠʬʠʢʘʮʠʿʫ ʚʨʩʪʘ 

ʛʨʘʹʝʚʠʥʘ. (ʂɺɻ)
33

 ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ ʫʨʘʹʝʥʘ ʿʝ ʧʨʝʤʘ ʂʣʘʩʠʬʠʢʘʮʠʿʠ ʚʨʩʪʝ 

ʛʨʘʹʝʚʠʥʘ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ (ɽʫʨʦʩʪʘʪ) ʥʘ ʦʩʥʦʚʫ ʧʨʠʚʨʝʤʝʥʝ ʎʝʥʪʨʘʣʥʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ 

ʧʨʦʠʟʚʦʜʘ- CKP (ʎʂʇ), 1991. ʎʂʇ ʫ ʦʜʝˀʢʫ 52. ɻʨʘʹʝʚʠʥʝ- ʨʘʟʣʠʢʫʿʝ ʜʚʝ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ 

ï ʛʨʘʹʝʚʠʥʝ ʠ ʦʩʪʘʣʝ ʛʨʘʹʝʚʠʥʝ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʩʫ ʩʤʝʰʪʝʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ.
34

 

 

ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʧʦʜʢʣʘʩʘ ʢʦʿʘ ʦʙʫʭʚʘʪʘ ʟʛʨʘʜʝ ʟʘ ʩʧʦʨʪʦʚʝ ʢʦʿʠ ʩʝ ʦʜʨʞʘʚʘʿʫ ʫ 

ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ ʠ ʢʦʿʝ ʠʤʘʿʫ ʧʨʦʩʪʦʨʝ ʟʘ ʛʣʝʜʘʦʮʝ ʠ ʫʯʝʩʥʠʢʝ. ʋʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ ʩʫ ʥʘʤʝˁʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʚʨʩʪʘʤʘ ʩʧʦʨʪʦʚʘ.  

 

2.2.2. ʀʥʦʩʪʨʘʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʧʨʘʚʠʣʥʠʮʠ ʠ ʚʦʜʠʯʠ ʫ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʨʘʟʚʠʿʘ ʩʪʨʘʪʝʛʠʿʝ ʟʘ ʧʨʦʤʦʚʠʩʘˁʝ ʠʥʬʦʨʤʘʮʠʦʥʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ (ICT, Information and Communication Technologies) ʫ ʩʤʠʩʣʫ ʫʥʘʧʨʝʹʝˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʫʰʪʝʜʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ ʜʦʢ ʧʦʟʠʪʠʚʥʦ ʜʦʧʨʠʥʦʩʠ ʦʜʨʞʠʚʦʤ 

ʨʘʟʚʦʿʫ ʠ ʢʣʠʤʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ, ʫ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʤʠʣʝʥʠʿʫʤʩʢʠʭ ʮʠˀʝʚʘ ʨʘʟʚʦʿʘ (MDG 

Millennium Development Goals). ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʫ ʧʨʦʿʝʢʪʠʤʘ ʢʦʿʝ ʫʟʠʤʘʤʦ ʢʘʦ ʧʨʠʤʝʨʝ 

ʜʦʙʨʝ ʧʨʘʢʩʝ, ʥʘʨʦʯʠʪʦ ʢʨʦʟ ʧʨʦʿʝʢʘʪ SportE
2  35 
, ʢʦʨʠʩʪʠ ʩʣʝʜʝ˂ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʠ ʚʦʜʠʯʝ 

ʢʦʿʠ ʥʘʤ ʫʤʥʦʛʦʤʝ ʧʦʤʘʞʫ ʠ ʢʦʨʠʩʪʝ ʫ ʘʥʘʣʠʟʘʤʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ 

ʜʝʬʠʥʠʩʘˁʘ ʥʘʯʠʥʘ ʠ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʇʦʤʝʥʫʪʘ ʿʝ ʩʣʝʜʝ˂ʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʙʨʦʰʫʨʝ ʠ ʚʦʜʠʯʠ: 

- ʄanagEnergy ʜʦʢʫʤʝʥʪʘʮʠʿʘ, 

- Ep Label Project ʧʨʦʿʝʢʘʪ, 

                                                

33 ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ, (2005) ʈɿʉʉ 
34 Central Product Classification- CPC, (1991) United Nations 
35 ʉʧʦʨʪɽ2 ʿʝ ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʨʦʿʝʢʘʪ ʢʦʿʠ ʬʠʥʘʥʩʠʨʘ ɽʚʨʦʧʩʢʘ ʢʦʤʠʩʠʿʘ ʫ FP7 ʧʦʜ ʦʢʨʠˀʝʤ ʀʥʬʦʨʤʘʮʠʦʥʝ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʟʛʨʘʜʘ. Project reference: 260124 

Funded under: FP7-ICT , ʜʦʩʪʫʧʥʦ ʥʘ http://cordis.europa.eu/project/rcn/95502_en.html
 

http://cordis.europa.eu/programme/rcn/853_en.html
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- Ener in Town Project ʧʨʦʿʝʢʘʪ, 

- ɺʦʜʠʯ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʤ ʦʙʿʝʢʪʠʤʘ- ʙʨʦʿ 78 

 (Energy Consumption Guide ECG078), 

- ɺʦʜʠʯ ʜʦʙʨʝ ʧʨʘʢʩʝ, ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦ ʧʨʦʿʝʢʪʦʚʘˁʝ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ (Good  

 Practice Guide 211 BRECSU- UK), 

- ɺʦʜʠʯ ʜʦʙʨʝ ʧʨʘʢʩʝ (Good Practice Guide 390  Carbon Trust).  

 

ManagEnergy ʜʦʢʫʤʝʥʪʘʮʠʿʘ 

ʐʠʨʦʤ ʩʚʝʪʘ, ʘ ʥʘʨʦʯʠʪʦ ʫ ɽʚʨʦʧʠ ʢʨʦʟ ʨʘʟʥʝ ʧʨʦʛʨʘʤʝ ʧʦʩʪʦʿʠ ʨʘʩʪʫ˂ʠ ʩʝʥʟʠʙʠʣʠʪʝʪ ʜʘ 

ʩʝ ʩʧʦʿʝ ʩʚʝʪ ʩʧʦʨʪʘ ʠ ʦʢʦʣʠʥʘ ʫ ʩʤʠʩʣʫ ʧʨʦʤʦʚʠʩʘˁʘ ʦʜʨʞʠʚʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʦʯʫʚʘˁʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ. ʉʧʦʨʪʩʢʝ ʚʣʘʩʪʠ ʥʘ ʥʠʚʦʫ ʟʝʤʘˀʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʢʘʦ ʰʪʦ ʩʫ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʦʣʠʤʧʠʿʩʢʠ ʢʦʤʠʪʝʪʠ  ʠ ʥʘʮʠʦʥʘʣʥʝ ʩʧʦʨʪʩʢʝ ʩʪʨʫʢʪʫʨʝ 

ʧʦʪʧʠʩʘʣʝ ʩʫ ʜʦʛʦʚʦʨʝ ʩʘ ʤʠʥʠʩʪʘʨʩʪʚʠʤʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʨʘʟʚʦʿʘ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦ ʪʦʤʝ ʢʘʢʦ ʩʧʦʨʪ  ʧʨʠʭʚʘʪʘ  ʠʟʘʟʦʚ ʨʝʜʫʢʦʚʘˁʘ ʚʝʣʠʢʦʛ ʪʨʘʛʘ ʢʦʿʠ 

ʦʩʪʘʚˀʘ ʥʘ ʦʢʦʣʠʥʫ ʤʠʩʣʝ˂ʠ ʥʘ ʚʝʣʠʢʫ ʧʦʪʨʦʰˁʫ ʝʣʝʢʪʨʠʯʥʝ ʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ. ʉʪʦʛʘ 

ʿʝ ʚʨʣʦ ʚʘʞʥʦ ʜʘ ʩʝ ʰʠʨʠ ʩʚʝʩʪ ʦ ʧʦʩʪʠʟʘˁʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʢʦʨʠʰ˂ʝˁʘ 

ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ. ʂʨʦʟ ʠʥʜʠʚʠʜʫʘʣʥʝ ʧʨʦʿʝʢʪʝ ʥʘ ʥʠʚʦʫ ʚʠʰʝ ʜʨʞʘʚʘ ʩʧʨʦʚʦʜʝ ʩʝ 

ʨʘʜʠʦʥʠʮʝ, ʧʨʝʜʘʚʘˁʘ ʠ ʪʨʝʥʠʥʟʠ ʠʟ ʢʦʿʠʭ ʥʘʩʪʘʿʝ ʟʥʘʯʘʿʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʢʦʿʘ ʤʦʞʝ ʜʘ 

ʧʦʩʣʫʞʠ ʢʘʦ ʩʤʝʨʥʠʮʘ ʟʘ ʥʦʚʝ ʧʦʜʫʭʚʘʪʝ.
 36

 

 

Ep Label Project  

ɺʦʜʠʯ ʥʘʩʪʘʦ ʠʟ ʧʨʦʿʝʢʪʘ Ep Label Project- ʧʨʦʿʝʢʘʪ ɽʚʨʦʧʩʢʝ ʢʦʤʠʩʠʿʝ ʫ ʦʢʚʠʨʫ SAVE 

ʧʨʦʛʨʘʤʘ  (IEE), ʦʜʥʦʩʠ ʩʝ ʥʘ ʿʘʚʥʝ ʟʛʨʘʜʝ ʧʦʚʨʰʠʥʘ ʚʝ˂ʠʭ ʦʜ 1000 m
2
 ʠ ʥʘʯʠʥʝ ʜʦʙʠʿʘˁʘ 

ˁʠʭʦʚʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʧʘʩʦʰʘ. ʋ ʦʚʦʤ ʧʨʦʿʝʢʪʫ ʩʝ ʠʩʪʨʘʞʫʿʫ ʪʠʧʦʚʠ ʚʠʰʝ ʚʨʩʪʘ ʦʙʿʝʢʘʪʘ 

ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʩʧʦʨʪʩʢʝ, ʦʙʝʟʙʝʹʫʿʫ˂ʠ ʩʪʘʪʠʩʪʠʯʢʝ ʧʦʜʘʪʢʝ ʢʦʿʠ ʩʫ ʫʿʝʜʥʦ ʠ ʨʝʧʝʨʠ ʫ 

ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ ʟʘ ʟʝʤˀʝ ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʧʨʦʿʝʢʪʫ (ɹʝʣʛʠʿʘ, ɼʘʥʩʢʘ, ʌʠʥʩʢʘ, 

ʌʨʘʥʮʫʩʢʘ, ʅʝʤʘʯʢʘ, ɻʨʯʢʘ, ʀʨʩʢʘ, ʍʦʣʘʥʜʠʿʘ, ʅʦʨʚʝʰʢʘ, ʐʚʝʜʩʢʘ ʠ ʋʿʝʜʠˁʝʥʦ 

ʂʨʘˀʝʚʩʪʚʦ). ʀʟ ʦʚʦʛ ʧʨʦʿʝʢʪʘ ʧʨʦʠʩʪʝʢʘʦ ʿʝ ʚʦʜʠʯ ʟʘ ʚʣʘʩʥʠʢʝ ʠ ʤʝʥʘ˅ʝʨʝ ʩʧʦʨʪʩʢʠʭ 

                                                

36 ManagEnergy ʿ ʝ ʠʥʠʮʠʿʘʪʠʚʘ ɼʠʨʝʢʪʦʨʘʪʘ ɽʚʨʦʧʩʢʝ ʂʦʤʠʩʠʿʝ- ʟʘ ʝʥʝʨʛʠʿʫ ʠ ʪʨʘʥʩʧʦʨʪ, ʢʦʿʠ ʧʦʜʨʞʘʚʘ ʨʘʜ 

ʘʢʪʝʨʘ ʫ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʢʦʨʠʰ˂ʝˁʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʥʘ ʣʦʢʘʣʥʦʤ ʠ 

ʨʝʛʠʦʥʘʣʥʦʤ ʥʠʚʦʫ. ɻʣʘʚʥʠ ʘʣʘʪʠ ʩʫ ʠʤ ʪʨʝʥʠʥʟʠ, ʨʘʜʠʦʥʠʮʝ ʠ ʦʥʣʘʿʥ ʜʦʛʘʹʘʿʠ. ɼʦʜʘʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ 

ʧʨʫʞʘʿʫ ʢʨʦʟ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʜʦʙʨʫ ʧʨʘʢʩʫ, ʝʚʨʦʧʩʢʫ ʣʝʛʠʩʣʘʪʠʚʫ ʠ ʧʨʦʛʨʘʤʝ. 
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ʟʛʨʘʜʘ (Guide 51)
37
. ʋ ʚʦʜʠʯʫ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʥʘ ʦʩʥʦʚʫ 

ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ ʠʟ ʧʨʦʿʝʢʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʠ ʝʤʠʩʠʿʠ CO2  (ʪʘʙʝʣʘ 2.4.). 

38
 

 

ʊʘʙʝʣʘ 2.4. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ ʝʤʠʩʠʿʫ CO2 , 

ʀʟʚʦʨ: Guide 51 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʀʟʚʦʨ ʝʥʝʨʛʠʿʝ 
ɽʥʝʨʛʠʿʘ [kWh/m2]  

 

CO2 emission [kg of CO2/m2] 

 

ʜʦʙʨʦ ʟʘʜʦʚʦˀ. ʣʦʰʝ ʜʦʙʨʦ ʟʘʜʦʚʦˀ. ʣʦʰʝ 

ʉʘ ʙʘʟʝʥʦʤ 
ʬʦʩʠʣʥʦ ʛʦʨʠʚʦ < 360 360 õ 540 > 540 < 68 68 õ 100 > 100 

ʩʪʨʫʿʘ < 150 150 õ 205 > 205 < 95 95 õ 130 > 130 

ɹʝʟ ʙʘʟʝʥʘ 
ʬʦʩʠʣʥʦ ʛʦʨʠʚʦ < 215 215 õ 325 > 325 < 41 41 õ 62 > 62 

ʩʪʨʫʿʘ < 75 75 õ 85 > 85 < 47 47 õ 54 > 54 

ʉʘʤʦ ʙʘʟʝʥ 
ʬʦʩʠʣʥʦ ʛʦʨʠʚʦ < 775 775 õ 1120 > 1120 < 150 150 õ 210 > 210 

ʩʪʨʫʿʘ < 165 165õ 235 > 235 < 100 100õ 150 > 150 

 

 

Ener- in- Town Project  

ɼʦʢʫʤʝʥʪʘʮʠʿʘ Ener- in- Town project ʧʨʦʿʝʢʪʘ- ʪʘʢʦʹʝ ʬʠʥʘʥʩʠʨʘʥʦʛ ʫ ʦʢʚʠʨʫ SAVE 

ʧʨʦʛʨʘʤʘ ʜʝʬʠʥʠʰʝ ʪʨʠ ʢˀʫʯʥʝ ʧʨʝʧʨʝʢʝ ʫ ʦʧʰʪʠʥʩʢʦʤ ʝʥʝʨʛʝʪʩʢʦʤ ʤʝʥʘ˅ʤʝʥʪʫ: 

ʥʝʜʦʩʪʘʪʘʢ ʟʥʘˁʘ ʫ ʪʝʭʥʠʢʘʤʘ ʝʥʝʨʛʝʪʩʢʦʛ ʤʝʥʘ˅ʤʝʥʪʘ, ʥʝʜʦʩʪʘʪʘʢ ʧʦʜʘʪʘʢʘ ʦ ʧʦʪʨʦʰˁʠ 

ʝʥʝʨʛʠʿʝ, ʥʝʧʦʩʪʘʿʘˁʝ ʠʩʢʫʩʪʚʘ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ʤʝʨʘ ʝʥʝʨʛʝʪʩʢʝ ʫʰʪʝʜʝ. ʄʝʨʝ ʫʰʪʝʜʝ 

ʝʥʝʨʛʠʿʝ ʢʦʿʝ ʩʫ ʧʨʠʤʝˁʠʚʘʥʝ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʫ ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ ʘ ʧʦʢʘʟʘʣʝ ʩʫ ʩʝ 

ʢʘʦ ʚʨʣʦ ʝʬʠʢʘʩʥʝ ʩʫ ʧʦʢʨʠʚʘˁʝ ʙʘʟʝʥʘ, ʦʧʪʠʤʠʟʘʮʠʿʘ ʫ ʢʦʨʠʰ˂ʝˁʫ ʦʩʚʝʪˀʝˁʘ ʠ 

ʢʦʨʠʰ˂ʝˁʝ ʩʠʩʪʝʤʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʟʘ ʩʘʥʠʪʘʨʥʫ ʪʦʧʣʫ ʚʦʜʫ. 
39

 

 

ɺʦʜʠʯ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʤ ʦʙʿʝʢʪʠʤʘ- ʙʨʦʿ 78 (Energy 

Consumption Guide ECG078)  

ʋ ʦʚʦʤ ʚʦʜʠʯʫ ʿʝ ʜʝʬʠʥʠʩʘʥ ʩʝʪ ʨʝʬʝʨʝʥʪʥʠʭ ʚʨʝʜʦʩʪʠ  ʥʘ ʦʩʥʦʚʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ 

ʠʟ ʚʠʰʝ ʦʜ 200 ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʫ ʋʿʝʜʠˁʝʥʦʤ ʂʨʘˀʝʚʩʪʚʫ. ɺʦʜʠʯ ʝʥʝʨʛʝʪʩʢʝ ʧʦʪʨʦhˁʝ 

ʿʝ ʦʙʿʘʚˀʝʥ ʢʘʦ ʜʝʦ ʧʨʦʛʨʘʤʘ ʚʣʘʜʝ ɺʝʣʠʢʝ ɹʨʠʪʘʥʠʿʝ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ 

                                                

37 ñGuide 51 ï Energy efficiency in sports and recreation buildings: a guide for owners and energy managersò 
38 ɼʦʩʪʫʧʥʦ ʥʘ: www.eplabel.org 
39

 ɼʦʩʪʫʧʥʘ ʥʘ http://www.enerintown.org/project_results/ener_in_town_guide 
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(Governmentôs Energy Efficiency Best Practice Programme (EEBPp). ʂˀʫʯʥʝ ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʦʢʘʨʘʢʪʝʨʠʩʘʥʝ ʢʘʦ ʪʠʧʠʯʥʝ ʠ ʚʨʝʜʥʦʩʪʠ ʜʦʙʨʝ ʧʨʘʢʩʝ. ʊʠʧʠʯʥʝ ʩʫ ʩʨʝʜˁʝ ʝʥʝʨʛʝʪʩʢʝ 

ʧʝʨʬʦʨʤʘʥʩʝ ʠʩʧʠʪʠʚʘʥʠʭ ʧʨʠʤʝʨʘʢʘ ʜʦʢ ʚʨʝʜʥʦʩʪʠ ʜʦʙʨʝ ʧʨʘʢʩʝ ʧʨʠʢʘʟʫʿʫ ʰʪʘ ʩʝ ʤʦʞʝ 

ʧʦʩʪʠ˂ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʦʚʝʨʝʥʠʭ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʤʝʨʘ. 
40

 

ʋ ʚʦʜʠʯʫ ʩʝ ʠʩʧʠʪʫʿʝ ʥʝʢʦʣʠʢʦ ʧʨʠʩʪʫʧʘ ʠ ʫʧʦʨʝʹʫʿʫ ʧʝʨʬʦʨʤʘʥʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʜʦʩʪʫʧʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʥʠʚʦʘ ʩʦʬʠʩʪʠʮʠʨʘʥʦʩʪʠ. ʀʘʢʦ ʩʝ ʦʚʝ ʚʨʝʜʥʦʩʪʠ ʥʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ 

ʰʠʨʦʤ ɽʚʨʦʧʝ (ʿʝʨ ʩʫ ʫʩʢʦ ʧʦʚʝʟʘʥʝ ʩʘ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ) ʦʚʘʿ ʚʦʜʠʯ ʿʝ ʚʨʣʦ ʢʦʨʠʩʪʘʥ 

ʿʝʨ ʩʝ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ ˁʝʛʘ ʠ ʫ ʩʘʨʘʜˁʠ ʩʘ ʉʧʦʨʪʩʢʠʤ ʩʘʚʝʟʦʤ ɽʥʛʣʝʩʢʝ ʜʝʬʠʥʠʩʘʣʦ 

ʩʝʜʘʤ ʪʠʧʩʢʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʫ ʫ ɺʦʜʠʯʫ ʦʧʠʩʘʥʠ ʢʘʦ Ăʨʝʬʝʨʝʥʪʥʠ ʪʠʧʦʚʠñ.
41

 

 

ɺʦʜʠʯ ʜʦʙʨʝ ʧʨʘʢʩʝ, ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦ ʧʨʦʿʝʢʪʦʚʘˁʝ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ (Good 

Practice Guide 211 BRECSU- UK) 

ʇʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ (Good Practice Guide 211 BRECSU- 

UK) ʬʦʢʫʩʠʨʘ ʩʝ ʥʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. ɺʦʜʠʯ 

ʧʨʠʢʫʧˀʘ ʜʦʩʪʫʧʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʧʦʛʣʝʜʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫ ʩʧʦʨʪʩʢʦ 

ʨʝʢʨʝʘʪʠʚʥʦʤ ʩʝʢʪʦʨʫ. ʇʨʦʿʝʢʪʘʥʪʠ ʤʦʛʫ ʜʘ ʛʘ ʢʦʨʠʩʪʝ ʫ ʦʜʘʙʠʨʫ ʩʪʨʘʪʝʛʠʿʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ 

ʢʦʿʝ ʙʠ ʰʪʝʜʝʣʝ ʝʥʝʨʛʠʿʫ ʫ ʪʦʢʫ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ ʦʙʿʝʢʪʘ. ʋ ʚʦʜʠʯʫ ʩʝ ʧʨʦʚʝʨʘʚʘʿʫ ʫʩʣʦʚʠ 

ʢʦʤʬʦʨʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʮʝʣʠʥʘʤʘ ʢʘʦ ʠ ʧʨʠʤʝʥʘ ʨʘʟʣʠʯʠʪʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʫ 

ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʬʦʨʘ.  

 

ɺʦʜʠʯ ʜʦʙʨʝ ʧʨʘʢʩʝ (Good Practice Guide 390  Carbon Trust)  

ʆʚʘʿ ʚʦʜʠʯ ʫʢʘʟʫʿʝ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʠ ʟʥʘʯʘʿ ʭʦʣʠʩʪʠʯʢʦʛ ʧʨʠʩʪʫʧʘ ʫ ʯʠʪʘʚʦʤ 

ʧʨʦʮʝʩʫ. ʀʘʢʦ ʿʝ ʧʦʤʝʥʫʪʦ ʜʘ ʩʫ ʜʦʙʨʦ ʠʩʧʨʦʿʝʢʪʦʚʘʥʠ ʦʙʿʝʢʘʪ, ʜʦʙʘʨ ʦʜʘʙʠʨ ʤʘʪʝʨʠʿʘʣʘ, 

ʦʧʨʝʤʘ ʠ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤʠ ʚʨʣʦ ʟʥʘʯʘʿʥʠ ʫ ʯʠʪʘʚʦʤ ʧʨʦʮʝʩʫ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ɺʦʜʠʯ ʩʝ 

ʥʝ ʦʩʚʨ˂ʝ ʥʘ ʪʦ ʚʝ˂ ʥʘʛʣʘʰʘʚʘ ʟʥʘʯʘʿ ʫʧʨʘʚˀʘˁʘ ʝʥʝʨʛʠʿʦʤ, ʜʦʙʨʦ ʨʫʢʦʚʦʹʝˁʝ ʠ ʧʦʩʪʦʿʘˁʝ 

ʩʚʝʩʪʠ ʦ ʫʰʪʝʜʠ  ʢʘʢʦ ʢʦʨʠʩʥʠʢʘ ʪʘʢʦ ʠ ʦʥʠʭ ʢʦʿʠ ˁʦʤʝ ʫʧʨʘʚˀʘʿʫ. ʋʿʝʜʠˁʝʥʦ ʢʨʘˀʝʚʩʪʚʦ 

ʩʝ ʦʙʘʚʝʟʘʣʦ ʜʘ ʩʤʘˁʠ ʝʤʠʩʠʿʫ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ ʜʦ 12,5 % ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʚʦ ʠʟ 1990. ʛʦʜʠʥʝ 

ʢʘʦ ʠ ʩʤʘˁʝˁʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʥʠʚʦʫ ʦʜ 20 % ʢʘʦ ʜʝʦ ʧʨʦʛʨʘʤʘ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ. ʋ 

                                                

40
 ECG078 - Energy use in sports and recreation buildings, BRECSU - UK, 2001 ʜʦʩʪʫʧʥʦ ʥʘ: 

http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=ECG078 
41

 ɺʠʰʝ ʫ ʜʝʣʫ ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 
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ɺʦʜʠʯʫ ʩʝ ʥʘʛʣʘʰʘʚʘ ʠ ʟʥʘʯʘʿ ʩʪʚʘʨʘˁʘ ʝʥʝʨʛʝʪʩʢʦʛ ʪʠʤʘ ʢʦʿʠ ʙʠ ʧʦʨʝʜ ʠʥʞʝˁʝʨʘ ʫʢˀʫʯʠʦ 

ʠ ʨʫʢʦʚʦʜʠʦʮʝ ʠ ʦʩʦʙˀʝ ʫ ʩʘʤʦʤ ʦʙʿʝʢʪʫ.
42

 

   

2.2.3. ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʫ ʧʦʛʣʝʜʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ  

 

ʋ ʉʨʙʠʿʠ ʧʦʩʪʦʿʠ ʥʠʟ ʜʦʢʫʤʝʥʘʪʘ ʢʦʿʠʤʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʨʝʛʫʣʠʰʝ ʩʤʘˁʝˁʝ ʟʘʛʘʹʝˁʘ, 

ʧʦʚʝ˂ʘˁʝ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʠ ʫʙʣʘʞʘʚʘˁʝ ʫʪʠʮʘʿʘ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʀʘʢʦ ʩʝ ʦʚʘ ʜʦʢʫʤʝʥʘʪʮʠʿʘ ʚʝ˂ ʢʦʨʠʩʪʠ ʧʦʪʨʝʙʥʦ ʿʝ ʦʜʨʝʹʝʥʦ ʚʨʝʤʝ ʥʝ ʙʠ ʣʠ ʩʝ ʫʚʠʜʝʣʘ 

ʝʬʠʢʘʩʥʦʩʪ ˁʝʥʦʛ ʢʦʨʠʰ˂ʝˁʘ. 

 

ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʿʘ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ (2008)  

ʧʨʝʜʩʪʘʚˀʘ ʜʦʢʫʤʝʥʪ ʢʦʿʠ ʠʩʪʠʯʝ ʚʘʞʥʦʩʪ ʧʨʠʤʝʥʝ ʪʟʚ. ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʦʚʝ˂ʘˁʝ 

ʩʪʝʧʝʥʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʢʦʨʠʰ˂ʝˁʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. ʋ ʉʪʨʘʪʝʛʠʿʠ 

ʩʝ ʠʩʪʠʯʝ ʜʘ ʧʦʙʦˀʰʘˁʝ ʠʟʦʣʘʮʠʿʝ ʫ ʟʛʨʘʜʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʚʝ˂ʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʚʝ˂ʘˁʝ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ɺʨʣʦ ʙʠʪʘʥ ʩʝʛʤʝʥʪ ʿʝ ʧʨʦʤʦʚʠʩʘˁʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ 

ʘʣʠ ʠ ʫʚʦʹʝˁʝ ʧʦʜʩʪʠʮʘʿʥʠʭ ʤʝʨʘ ʢʦʿʝ ʙʠ ʦʭʨʘʙʨʠʣʝ ʧʨʠʚʘʪʥʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ ʝʥʝʨʛʝʪʩʢʠ 

ʩʝʢʪʦʨ ʠ ʦʿʘʯʘʣʝ ʛʝʥʝʨʘʣʥʫ ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʫ ʝʥʝʨʛʝʪʠʮʠ ʠ ʝʢʦʥʦʤʠʿʠ.
43

 

 

ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʝʥʝʨʛʝʪʠʢʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʦ 2015. ʛʦʜʠʥʝ (2004) 

ɱʝʜʘʥ ʦʜ ʧʝʪ ʦʩʥʦʚʥʠʭ ʧʨʠʦʨʠʪʝʪʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ  ʧʦʚʝ˂ʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫ 

ʧʨʦʠʟʚʦʜˁʠ, ʜʠʩʪʨʠʙʫʮʠʿʠ ʠ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ ʜʝʬʠʥʠʩʘʥ ʿʝ ʫ ʉʪʨʘʪʝʛʠʿʠ ʨʘʟʚʦʿʘ 

ʝʥʝʨʛʝʪʠʢʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʦ 2015. ʛʦʜʠʥʝ. ʂʘʦ ʠ ʫ ʅʘʮʠʦʥʘʣʥʦʤ ʧʨʦʛʨʘʤʫ ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (2010) ʉʨʙʠʿʠ ʩʫ ʥʘʤʝʪʥʫʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʘʚʝʟʝ ʧʨʝʤʘ ʋʛʦʚʦʨʫ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʟʘʿʝʜʥʠʮʠ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ (2006). ʆʚʠʤ ʋʛʦʚʦʨʦʤ ʩʝ ʧʦʪʧʠʩʥʠʮʠ ʦʙʘʚʝʟʫʿʫ 

                                                

42 ʇʨʠʢʘʟʘʥʘ ʩʫ ʪʨʠ ʧʨʠʩʪʫʧʘ ʫ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ʪʨʠ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ. ʇʨʚʠ ʩʣʫʯʘʿ ʿʝ ʭʦʣʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ 

ʫ ʨʝʢʨʝʘʪʠʚʥʠʤ ʮʝʥʪʨʠʤʘ ʢʦʿʠʤʘ ʫʧʨʘʚˀʘ Knowsley Metropolitan Borough Council ʛʜʝ ʩʝ ʢʦʨʠʩʪʝ ʥʦʚʠ 

ʩʠʩʪʝʤʠ ʥʘʜʛʣʝʜʘˁʘ, ʫʧʦʟʥʘʚʘˁʝ ʠ ʪʨʝʥʠʥʛ ʦʩʦʙˀʘ ʠ ʧʦʜʠʟʘˁʝ ʩʚʝʩʪʠ ʦ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ. ɼʨʫʛʠ ʩʣʫʯʘʿ 
ʧʨʠʢʘʟʫʿʝ ʠʥʩʪʘʣʠʨʘˁʝ ʝʣʝʢʪʨʦʥʩʢʝ ʦʧʨʝʤʝ ʢʦʿʘ ʢʦʥʪʨʦʣʠʰʝ ʨʘʜ ʤʦʪʦʨʥʠʭ ʧʫʤʧʠ ʫ ʙʘʟʝʥʠʤʘ. (Hutton Moor 

Pool). ʊʨʝ˂ʠ ʩʣʫʯʘʿ ʢʦʿʠ ʧʨʠʢʘʟʫʿʝ ʜʦʙʨʫ ʧʨʘʢʩʫ ʿʝ ʠʥʩʪʘʣʠʨʘˁʝ ʧʦʣʫʘʫʪʦʤʘʪʩʢʝ ʧʦʢʨʠʚʢʝ ʟʘ ʙʘʟʝʥ ʫ Eastern 

Leisure Centre ʫ ʂʘʨʜʠʬʫ (Cardiff ) ʢʦʿʘ ʿʝ ʫʰʪʝʜʝʣʘ 22%  ʦʜ ʫʢʫʧʥʝ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʫʪʨʦʰʠ ʮʝʥʪʘʨ. 

ʀʥʚʝʩʪʠʮʠʿʘ ʩʝ ʠʩʧʣʘʪʠʣʘ ʟʘ 1,6 ʛʦʜʠʥʘ. 
43

 ʇʨʝʜʣʦʛ ʅʘʮʠʦʥʘʣʥʝ ʩʪʨʘʪʝʛʠʿʝ ɺʣʘʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ɹʝʦʛʨʘʜ, 2008. 
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ʥʘ ʠʟʨʘʜʫ ʧʨʘʚʥʦʛ ʦʢʚʠʨʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʫʚʦʹʝˁʝ ʝʚʨʦʧʩʢʦʛ ʤʦʜʝʣʘ ʪʨʞʠʰʥʠʭ ʝʣʝʤʝʥʘʪʘ 

ʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫ ʠ ʩʝʢʪʦʨ ʛʘʩʘ- ʜʘ ʙʠ ʟʘʫʟʚʨʘʪ ʙʠʦ ʦʤʦʛʫ˂ʝʥ ʧʨʠʩʪʫʧ ʧʨʝʥʦʩʠʚʠʤ 

ʤʨʝʞʘʤʘ. ʂʘʦ ʛʣʘʚʥʠ ʮʠˀʝʚʠ ʋʛʦʚʦʨʘ ʥʘʚʝʜʝʥʠ ʩʫ ʨʘʟʥʠ ʧʦʜʩʪʠʮʘʿʠ ʧʫʪʝʤ ʠʥʚʝʩʪʠʮʠʿʘ ʫ 

ʝʥʝʨʛʝʪʠʮʠ ʠ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ɺʝʣʠʢʫ ʫʣʦʛʫ ʫ ʦʩʪʚʘʨʠʚʘˁʫ ʥʦʚʦʛ ʟʘʢʦʥʩʢʦʛ 

ʦʢʚʠʨʘ ʫ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʠʢʝ ʠʤʘʿʫ ɸʛʝʥʮʠʿʘ ʟʘ ʝʥʝʨʛʝʪʠʢʫ ʠ ɸʛʝʥʮʠʿʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʝʬʠʢʘʩʥʦʩʪ. 
44

  

 

ɿʘʢʦʥ ʦ ʧʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʦʜ 2010- 2020. (2010) 

ʋ ɿʘʢʦʥʫ ʫ ʜʝʣʫ ʢʦʿʠ ʩʝ ʙʘʚʠ ʝʥʝʨʛʝʪʩʢʦʤ ʝʬʠʢʘʩʥʦʰ˂ʫ ʟʛʨʘʜʘ ʦʙʨʘʹʫʿʝ ʩʝ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʫʨʙʘʥʠʭ ʧʦʜʨʫʯʿʘ. ʋ ˁʝʤʫ ʩʝ ʠʩʪʠʯʝ ʥʝʨʘʮʠʦʥʘʣʥʦ ʪʨʦʰʝˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʢʘʢʦ ʫ 

ʜʦʤʘ˂ʠʥʩʪʚʠʤʘ ʪʘʢʦ ʠ ʫ ʿʘʚʥʠʤ ʦʙʿʝʢʪʠʤʘ ʠ ʜʝʣʘʪʥʦʩʪʠʤʘ. ʀʩʪʘʢʥʫʪʠ ʩʫ ʧʨʦʙʣʝʤʠ ʚʝʟʘʥʠ 

ʟʘ ʜʦʪʨʘʿʘʣʦʩʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʥʝʘʜʝʢʚʘʪʥʦ ʫʧʨʘʚˀʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠʭ ʩʠʩʪʝʤʘ 

ʢʘʦ ʠ ʥʝʜʦʚʦˀʥʝ ˀʫʜʩʢʝ ʠ ʤʘʪʝʨʠʿʘʣʥʝ ʨʝʩʫʨʩʝ ʢʦʿʠ  ʙʠ ʙʠʣʠ ʫʢˀʫʯʝʥʠ ʫ ʯʠʪʘʚʫ 

ʧʨʦʙʣʝʤʘʪʠʢʫ. ɼʦʜʘʪʥʠ ʧʨʦʙʣʝʤʠ ʩʫ ʟʘʛʘʹʝˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʢʦʿʝ ʿʝ ʜʠʨʝʢʪʥʦ ʠʣʠ 

ʠʥʜʠʨʝʢʪʥʦ ʚʝʟʘʥʦ ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʫ ʩʝʢʪʦʨʫ ʟʛʨʘʜʘʨʩʪʚʘ, ʠʥʜʫʩʪʨʠʿʝ ʠ  ʩʘʦʙʨʘ˂ʘʿʘ. 
45

 

ʇʨʦʩʪʦʨʥʠ ʧʣʘʥ ʥʘʚʦʜʠ ʠ ʥʫʞʥʦʩʪ ʫʧʦʪʨʝʙʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠ ʨʘʟʚʦʿʘ 

ʝʢʦʣʦʰʢʝ ʩʚʝʩʪʠ ʛʨʘʹʘʥʘ ʠ ʟʥʘʯʘʿ ʣʦʢʘʣʥʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʫ ʯʠʪʘʚʦʤ ʧʨʦʮʝʩʫ. 

 

ɿʘʢʦʥ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ
46

 

ʃʦʢʘʣʥʦ ʝʥʝʨʛʝʪʩʢʦ ʧʣʘʥʠʨʘˁʝ ʨʝʛʫʣʠʰʝʤʦ ʥʘʿʟʥʘʯʘʿʥʠʿʠʤ ʟʘʢʦʥʩʢʠʤ ʘʢʪʦʤ ɿʘʢʦʥʦʤ ʦ 

ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ.
47

 ʆʙʘʚʝʟʝ ʠ ʧʦˀʘ ʜʝʣʦʚʘˁʘ ʫ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʩʫ ʧʨʦʧʠʩʘʥʝ ʫ ʯʣʘʥʫ 10. ʦʚʦʛ ɿʘʢʦʥʘ. ɱʝʜʠʥʠʮʘ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ ʿʝ ʫ 

ʦʙʘʚʝʟʠ ʜʘ ʜʦʥʝʩʝ ʧʨʦʛʨʘʤ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʇʨʦʛʨʘʤ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

ʩʘʜʨʞʠ ʧʣʘʥʠʨʘʥʝ ʮʠˀʝʚʝ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʮʠˀʝʚʠʤʘ ʉʪʨʘʪʝʛʠʿʝ 

ʨʘʟʚʦʿʘ ʝʥʝʨʛʝʪʠʢʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠ ɸʢʮʠʦʥʠʤ ʧʣʘʥʦʤ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʢʘʦ 

ʦʩʥʦʚʥʠʤ ʘʢʪʠʤʘ ʢʦʿʠʤʘ ʩʝ ʫʪʚʨʹʫʿʝ ʧʦʣʠʪʠʢʘ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ.
48

 

                                                

44 ɫʫʢʠ˂, ɸ. ʉʪʫʧʘʨ, ɸ. (2011)  ʉʫʦʯʘʚʘˁʝ ʩʘ ʢʣʠʤʘʪʩʢʠʤ ʧʨʦʤʝʥʘʤʘ: ʦʜ ɽʚʨʦʧʩʢʠʭ ʩʪʨʘʪʝʛʠʿʘ ʜʦ ʣʦʢʘʣʥʝ 

ʨʝʘʣʥʦʩʪʠ, ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʋʨʙʘʥʠʟʘʤ, ʩʪʨ. 35-48. 
45 Ibid ɫʫʢʠ˂, ʉʪʫʧʘʨ (2011), ʩʪʨ. 44. 
46αʉʣʫʞʙʝʥʠ ɻʣʘʩʥʠʢ ʈʉñ, ʙʨ. 25/2013 
47 ɿʘʢʦʥ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ, 

http://www.parlament.gov.rs/upload/archive/files/cir/pdf/zakoni/2013/424-13.pdf 
48

 ʏʣʘʥ 6. ɿʘʢʦʥʘ 
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ʇʨʦʛʨʘʤ ʩʘʜʨʞʠ ʠ ʧʨʝʛʣʝʜ ʠ ʧʨʦʮʝʥʫ ʛʦʜʠʰˁʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʧʦʪʨʝʙʘ ʠ ʧʨʦʮʝʥʫ 

ʝʥʝʨʛʝʪʩʢʠʭ ʩʚʦʿʩʪʘʚʘ ʦʙʿʝʢʘʪʘ ʠ ʜʘʿʝ ʧʨʝʜʣʦʛ ʤʝʨʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ 

ʝʬʠʢʘʩʥʦ ʢʦʨʠʰ˂ʝˁʝ ʝʥʝʨʛʠʿʝ ʦʜ ʢʦʿʠʭ ʠʟʜʚʘʿʘʤʦ: ʧʣʘʥ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ ʠ ʦʜʨʞʘʚʘˁʘ 

ʿʘʚʥʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʦʨʛʘʥʠ ʿʝʜʠʥʠʮʝ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ, ʿʘʚʥʝ ʩʣʫʞʙʝ ʠ ʿʘʚʥʘ 

ʧʨʝʜʫʟʝ˂ʘ.
49

  

ɼʨʫʛʠ ʟʘʢʦʥʩʢʠ ʘʢʪʠ ʢʦʿʠ ʩʫ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʫʦʧʰʪʝ ʩʫ:  

- ɿʘʢʦʥ ʦ ʝʥʝʨʛʝʪʠʮʠ, 

- ɿʘʢʦʥ ʦ ʢʦʤʫʥʘʣʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ, 

- ɿʘʢʦʥ ʦ ʧʣʘʥʠʨʘˁʫ ʠ ʠʟʛʨʘʜˁʠ, 

- ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ 

ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ (2011), 

- ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ (2011). 

 

ɿʘʢʦʥ ʦ ʝʥʝʨʛʝʪʠʮʠ
50

  

ʆʚʘʿ ʟʘʢʦʥ ʿʝ ʥʝʠʟʦʩʪʘʚʘʥ ʫ ʧʦʛʣʝʜʫ ʝʥʝʨʛʠʿʝ ʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ɼʘʿʝ ʦʧʰʪʝ 

ʩʤʝʨʥʠʮʝ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ. ʃʦʢʘʣʥʘ ʩʘʤʦʫʧʨʘʚʘ ʧʨʝʤʘ ʦʚʦʤ ɿʘʢʦʥʫ ʜʫʞʥʘ ʿʝ ʜʘ ʦʙʘʚˀʘ 

ʩʣʝʜʝ˂ʝ ʧʦʩʣʦʚʝ: 

ʅʘ ʟʘʭʪʝʚ ʄʠʥʠʩʪʘʨʩʪʚʘ ʜʦʩʪʘʚʠ ʧʦʜʘʪʢʝ ʟʘ ʠʟʨʘʜʫ: ʇʨʦʛʨʘʤʘ ʩʪʨʘʪʝʛʠʿʝ ʝʥʝʨʛʝʪʠʢʝ ʠ 

ʝʥʝʨʛʝʪʩʢʦʛ ʙʠʣʘʥʩʘ ʠ ʜʘ ʫ ʦʢʚʠʨʫ ʩʚʦʿʠʭ ʧʣʘʥʦʚʘ ʧʣʘʥʠʨʘ ʠ ʝʥʝʨʛʝʪʩʢʝ ʧʦʪʨʝʙʝ ʥʘ ʩʚʦʤ 

ʧʦʜʨʫʯʿʫ ʢʘʦ ʠ ʫʩʣʦʚʝ ʠ ʥʘʯʠʥ ʦʙʝʟʙʝʹʠʚʘˁʘ ʥʝʦʧʭʦʜʥʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ  ʫ ʩʢʣʘʜʫ 

ʩʘ ʉʪʨʘʪʝʛʠʿʦʤ ʠ ʇʨʦʛʨʘʤʦʤ. 

 

ɿʘʢʦʥ ʦ ʢʦʤʫʥʘʣʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ
51

 

ɿʘʢʦʥ ʦ ʢʦʤʫʥʘʣʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ ʧʨʦʧʠʩʫʿʝ ʦʙʘʚˀʘˁʝ ʩʣʝʜʝ˂ʠʭ ʧʦʩʣʦʚʘ: ʧʨʦʠʟʚʦʜˁʘ ʠ 

ʜʠʩʪʨʠʙʫʮʠʿʘ ʪʦʧʣʦʪʥʝ ʝʥʝʨʛʠʿʝ, ʦʙʝʟʙʝʹʠʚʘˁʝ ʿʘʚʥʦʛ ʦʩʚʝʪˀʝˁʘ, ʛʨʘʜʩʢʠ ʠ ʧʨʠʛʨʘʜʩʢʠ 

ʧʨʝʚʦʟ ʠ ʜʠʤʥʠʯʘʨʩʢʝ ʫʩʣʫʛʝ, ʩʥʘʙʜʝʚʘˁʝ ʚʦʜʦʤ ʟʘ ʧʠ˂ʝ ʠ ʫʧʨʘʚˀʘˁʝ ʢʦʤʫʥʘʣʥʠʤ 

ʦʪʧʘʜʦʤ. 

 

                                                

49 ʏʣʘʥ 10. ɿʘʢʦʥʘ 
50 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 145/2014 
51

 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 88/2011 
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ɿʘʢʦʥ ʦ ʧʣʘʥʠʨʘˁʫ ʠ ʠʟʛʨʘʜˁʠ (2009)
52

 

ʆʚʘʿ ɿʘʢʦʥ ʜʦʥʦʩʠ ʥʠʟ ʤʝʨʘ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʙʿʝʢʪʝ ʚʠʩʦʢʦʛʨʘʜˁʝ ʘ ʪʠʯʫ ʩʝ  

ʧʨʦʿʝʢʪʦʚʘˁʘ, ʢʦʨʠʰ˂ʝˁʘ ʠ ʦʜʨʞʘʚʘˁʘ ʦʙʿʝʢʘʪʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʘʥʠʤ ʝʥʝʨʛʝʪʩʢʠʤ 

ʩʚʦʿʩʪʚʠʤʘ ʢʦʿʘ ʩʫ ʜʝʬʠʥʠʩʘʥʘ ʥʘ ʦʩʥʦʚʫ ʚʨʩʪʝ ʠ ʥʘʤʝʥʝ ʦʙʿʝʢʪʘ ʘ ʫʪʚʨʹʫʿʫ ʩʝ ʥʘ ʦʩʥʦʚʫ 

ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʠʤ ʩʚʦʿʩʪʚʠʤʘ ʢʦʿʘ ʠʟʜʘʿʝ ʦʚʣʘʰ˂ʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ 

ʩʝʨʪʠʬʠʢʘʪ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʢʦʿʠ ʠʟʜʘʿʝ ʦʚʣʘʰ˂ʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʧʦʩʪʘʿʝ ʦʙʘʚʝʟʥʠ 

ʜʝʦ ʪʝʭʥʠʯʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʠʟʜʘʚʘˁʝ ʫʧʦʪʨʝʙʥʝ ʜʦʟʚʦʣʝ.  

 

ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠ 

ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ (2011)
 53

 

ʆʚʠʤ ʇʨʘʚʠʣʥʠʢʦʤ ʩʝ ʧʨʝʜʚʠʹʘ ʠʟʨʘʜʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʘʩʦʰʘ ʟʘ ʟʛʨʘʜʝ ʛʜʝ ʿʝ ʫʪʚʨʹʝʥʘ 

ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʦʢʚʠʨʫ ʦʜʨʝʹʝʥʝ ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ, ˁʠʭʦʚ ʨʘʟʨʝʜ ʠ ʧʨʝʧʦʨʫʢʝ ʟʘ 

ʧʦʙʦˀʰʘˁʝ ʝʥʝʨʛʝʪʩʢʠʭ ʩʚʦʿʩʪʘʚʘ ʟʘ ʥʦʚʝ ʦʙʿʝʢʪʝ ʘʣʠ ʠ ʟʘ ʦʥʝ ʢʦʿʠ ʩʝ ʨʝʢʦʥʩʪʨʫʠʰʫ, 

ʘʜʘʧʪʠʨʘʿʫ, ʩʘʥʠʨʘʿʫ ʠʣʠ ʝʥʝʨʛʝʪʩʢʠ ʩʘʥʠʨʘʿʫ.  

 

ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ (2011)
 54

 

ʇʨʘʚʠʣʥʠʢ ʙʣʠʞʝ ʧʨʦʧʠʩʫʿʝ ʝʥʝʨʛʝʪʩʢʘ ʩʚʦʿʩʪʚʘ ʠ ʥʘʯʠʥ ʠʟʨʘʯʫʥʘʚʘˁʘ ʪʦʧʣʦʪʥʠʭ 

ʩʚʦʿʩʪʘʚʘ ʦʙʿʝʢʘʪʘ ʚʠʩʦʢʦʛʨʘʜˁʝ ʘʣʠ ʠ ʬʦʨʤʫʣʠʰʝ ʝʥʝʨʛʝʪʩʢʝ ʟʘʭʪʝʚʝ ʟʘ ʥʦʚʝ ʠ ʧʦʩʪʦʿʝ˂ʝ 

ʦʙʿʝʢʪʝ. ʋ ʦʚʦʤ ʇʨʘʚʠʣʥʠʢʫ ʜʘʪʘ ʿʝ ʤʝʪʦʜʦʣʦʛʠʿʘ ʧʨʦʨʘʯʫʥʘ ʧʦʪʨʝʙʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ 

ʠ ʭʣʘʹʝˁʝ ʫ ʟʛʨʘʜʘʤʘ, ʠʩʢʘʟʫʿʝ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʦʙʿʝʢʘʪʘ ʠ ʝʤʠʩʠʿʫ CO2 ʢʦʿʘ 

ʥʘʩʪʘʿʝ ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫ ʦʙʿʝʢʪʠʤʘ.  

 

ʇʦʩʪʦʿʘˁʝ ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʜʦʢʫʤʝʥʘʪʘ ʧʦʢʘʟʫʿʝ ʜʘ ʩʝ ʧʣʘʥʝʨʩʢʘ ʧʨʘʢʩʘ ʫ ʉʨʙʠʿʠ 

ʧʨʠʙʣʠʞʘʚʘ ʝʚʨʦʧʩʢʠʤ ʩʘʚʨʝʤʝʥʠʤ ʪʝʥʜʝʥʮʠʿʘʤʘ ʧʨʦʤʦʚʠʰʫ˂ʠ ʝʣʝʤʝʥʪʝ ʦʜʨʞʠʚʦʛ 

ʨʘʟʚʦʿʘ ʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. 

 

                                                

52 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 72/2009, 81/2009 
53 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ,  ʙʨ. 69/12    
54

 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 61/2011 
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2.2.4. ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʫ ʉʨʙʠʿʠ ʚʝʟʘʥo ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʠ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʅʝ ʧʦʩʪʦʿʝ ʩʧʝʮʠʬʠʯʥʠ ʟʘʢʦʥʠ ʢʦʿʠ ʪʨʝʪʠʨʘʿʫ ʧʦʩʝʙʥʦ ʩʧʦʨʪʩʢʝ ʮʝʥʪʨʝ ʠ ʫ ʦʢʚʠʨʫ ˁʠʭ 

ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʇʦʤʝʥʫʣʠ ʩʤʦ ʜʘ ʿʝ 

ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ ʚʨʣʦ ʦʩʢʫʜʥʘ ʧʘ ʩʝ ʤʘʭʦʤ ʦʩʣʘˁʘʤʦ ʥʘ ʟʘʢʦʥʝ ʢʦʿʠ 

ʩʝ ʦʜʥʦʩʝ ʫʦʧʰʪʝʥʦ ʥʘ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʠ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ. ʈʘʜʠ 

ʜʝʬʠʥʠʩʘˁʘ ʦʚʝ ʚʨʩʪʝ ʦʙʿʝʢʘʪʘ ʢʦʨʠʩʪʠʤʦ ʩʣʝʜʝ˂ʝ ʜʦʤʘ˂ʝ ʟʘʢʦʥʝ ʠ ʧʨʘʚʠʣʥʠʢʝ: 

- ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ, 

- ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ (ʂɺɻ), 

- ʇʨʘʚʠʣʥʠʢ ʦ ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʦʙʿʝʢʘʪʘ, 

- ʇʨʘʚʠʣʥʠʢ ʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. 

 

ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ
55

 

ʇʨʝʤʘ ɿʘʢʦʥʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʫ ʿʘʚʥʝ ʟʛʨʘʜʝ ʢʦʿʝ ʩʝ ʥʘ ʥʠʚʦʫ ʛʨʘʜʘ ʨʘʟʣʠʢʫʿʫ ʧʦ 

ʚʣʘʩʥʠʯʢʦʿ ʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʥʠʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. ʆʙʿʝʢʪʠ ʩʫ 

ʜʨʞʘʚʥʘ ʠʣʠ ʜʨʫʰʪʚʝʥʘ ʩʚʦʿʠʥʘ, ʛʨʘʜʩʢʦ- ʛʨʘʹʝʚʠʥʩʢʦ ʟʝʤˀʠʰʪʝ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʿʝ 

ʜʨʞʘʚʥʦ ʘ ʢʣʫʙʦʚʠ ʩʫ ʤʘʭʦʤ ʫʜʨʫʞʝˁʘ ʛʨʘʹʘʥʘ. ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ ʧʦʨʝʜ ʦʩʪʘʣʦʛ ʜʝʬʠʥʠʰʝ 

ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ, ʢʘʪʝʛʦʨʠʰʝ ʠʭ ʥʘ ʦʩʥʦʚʫ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʝʣʠ ʧʨʝʤʘ ʧʨʦʩʪʦʨʠʤʘ 

ʢʦʿʝ ʩʘʜʨʞʝ.  

 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ (ʂɺɻ)
56

 

ʈʝʧʫʙʣʠʯʢʠ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʉʨʙʠʿʝ ʿʝ ʦʙʿʘʚʠʦ ʂʣʘʩʠʬʠʢʘʮʠʿʫ ʚʨʩʪʘ ʛʨʘʹʝʚʠʥʘ ʢʦʿʘ ʿʝ 

ʩʘʩʪʘʚʥʠ ʜʝʦ ʠʥʩʪʨʫʤʝʥʘʪʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʧʦʿʝʜʠʥʠʭ ʩʪʘʪʠʩʪʠʯʢʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʦʙʣʘʩʪʠ ʩʪʘʪʠʩʪʠʢʝ ʛʨʘʹʝʚʠʥʘʨʩʪʚʘ. 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʘ ʛʨʘʹʝʚʠʥʘ ʫʨʘʹʝʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʂʣʘʩʠʬʠʢʘʮʠʿʝ ʚʨʩʪʘ 

ʛʨʘʹʝʚʠʥʘ ɽʚʨʦʧʩʢʝ ʟʘʿʝʜʥʠʮʝ (Classification of Types of Construction ï CC, final version, 

Eurostat, 1997) ʠ ʪʦ ʪʘʢʦ ʰʪʦ ʩʫ ʧʨʝʫʟʝʪʠ ʩʪʨʫʢʪʫʨʘ ʠ ʩʘʜʨʞʘʿ ʩʚʠʭ ʥʠʚʦʘ ʪʝ 

                                                

55 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ,  ʙʨ. 24/2011 
56

 ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʚʨʩʪʝ ʛʨʘʹʝʚʠʥʘ, (2005) ʈɿʉʉ 
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ʢʣʘʩʠʬʠʢʘʮʠʿʝ, ʘʣʠ ʩʫ ʥʝʢʠ ʥʘʿʥʠʞʠ ʥʠʚʦʠ (ʢʣʘʩʝ) ʜʦʜʘʪʥʦ ʨʘʰʯʣʘˁʝʥʠ ʟʙʦʛ ʧʦʪʨʝʙʘ 

ʥʘʰʠʭ ʩʪʘʪʠʩʪʠʯʢʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʟʙʦʛ ʣʘʢʰʝʛ ʫʩʘʛʣʘʰʘʚʘˁʘ ʩʘ ʅʦʤʝʥʢʣʘʪʫʨʦʤ 

ʛʨʘʹʝʚʠʥʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʨʘʜʦʚʘ, ʢʦʿʘ ʿʝ ʙʠʣʘ ʢʦʨʠʰ˂ʝʥʘ ʜʦ ʩʘʜʘ.
57

 ɻʨʘʹʝʚʠʥʝ ʩʫ ʧʦ 

ʩʪʨʫʢʪʫʨʠ ʧʦʜʝˀʝʥʝ ʥʘ ʩʪʘʤʙʝʥʝ, ʥʝʩʪʘʤʙʝʥʝ ʠ ʦʩʪʘʣʝ ʟʛʨʘʜʝ. ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ  

ʥʝʩʪʘʤʙʝʥʝ ʛʨʘʹʝʚʠʥʝ ʩʚʨʩʪʘʥʝ ʫ ʦʢʚʠʨʫ ʟʛʨʘʜʘ ʟʘ ʢʫʣʪʫʨʥʦ- ʫʤʝʪʥʠʯʢʫ ʜʝʣʘʪʥʦʩʪ ʠ 

ʟʘʙʘʚʫ, oʙʨʘʟʦʚʘˁʝ, ʙʦʣʥʠʮʝ ʠ ʦʩʪʘʣʝ ʟʛʨʘʜʝ ʟʘ ʟʜʨʘʚʩʪʚʝʥʫ ʟʘʰʪʠʪʫ.  

 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʦʙʿʝʢʘʪʘ 
58

 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʦʙʿʝʢʘʪʘ ʩʚʨʩʪʘʚʘ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʧʦʜ ʟʛʨʘʜʝ ʟʘ ʢʫʣʪʫʨʥʦ 

ʫʤʝʪʥʠʯʢʫ ʜʝʣʘʪʥʦʩʪ ʠ ʟʘʙʘʚʫ, ʦʙʨʘʟʦʚʘˁʝ, ʙʦʣʥʠʮʝ ʠ ʦʩʪʘʣʝ ʟʛʨʘʜʝ ʟʘ ʟʜʨʘʚʩʪʚʝʥʫ 

ʟʘʰʪʠʪʫ. ʇʦ ʜʝʬʠʥʠʮʠʿʠ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʟʛʨʘʜʝ ʟʘ ʩʧʦʨʪʦʚʝ ʢʦʿʠ ʩʝ ʦʜʨʞʘʚʘʿʫ ʫ 

ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ (ʢʦʰʘʨʢʘʰʢʘ ʠ ʪʝʥʠʩʢʘ ʠʛʨʘʣʠʰʪʘ, ʧʣʠʚʘʣʠʰʪʘ, ʛʠʤʥʘʩʪʠʯʘʨʩʢʝ 

ʜʚʦʨʘʥʝ..) ʠ ʢʦʿʝ ʠʤʘʿʫ ʧʨʦʩʪʦʨ ʟʘ ʛʣʝʜʘʦʮʝ (ʪʨʠʙʠʥʝ, ʧʦʜʝʩʪʝ, ʪʝʨʘʩʝ, ʛʘʣʝʨʠʿʝ) ʢʘʦ ʠ ʟʘ 

ʫʯʝʩʥʠʢʝ ʫ ʩʧʦʨʪʩʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ (ʪʫʰʝʚʝ, ʛʘʨʜʝʨʦʙʝ...).  

 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ
59

 

ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʜʝʬʠʥʠʰʝ ʢʨʠʪʝʨʠʿʫʤʝ ʠ 

ʤʝʨʠʣʘ ʟʘ ʨʘʥʛʠʨʘˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʦʩʥʦʚʫ ʚʨʩʪʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʪʝʭʥʠʯʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʥʠʚʦʘ ʪʘʢʤʠʯʝˁʘ, ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʩʧʦʨʪʫ.
60

 ʇʦ ʇʨʘʚʠʣʥʠʢʫ 

ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʝ ʨʘʥʛʠʨʘʿʫ ʥʘ ʦʩʥʦʚʫ ʪʝʭʥʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʦ ʰʪʦ ʩʫ ʙʨʦʿ 

ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʠʩʧʫˁʝʥʦʩʪ ʫʩʣʦʚʘ ʧʨʝʤʘ ʧʨʦʧʠʩʘʥʠʤ ʧʨʘʚʠʣʠʤʘ ʤʝʹʫʥʘʨʦʜʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʩʘʚʝʟʘ, ʧʨʝʤʘ ʥʘʤʝʥʠ ʦʙʿʝʢʪʘ, ʠʩʧʫˁʝʥʦʩʪʠ ʫʩʣʦʚʘ ʫ ʧʦʛʣʝʜʫ ʧʦʚʨʰʠʥʝ 

ʥʘʤʝˁʝʥʝ ʟʘ ʠʟʚʦʹʝˁʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʙʨʦʿʘ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʤʦʛʫ 

ʠʩʪʦʚʨʝʤʝʥʦ ʦʙʘʚˀʘʪʠ ʫ ʫʥʠʚʝʨʟʘʣʥʦʤ ʩʧʦʨʪʩʢʦʤ ʧʨʦʩʪʦʨʫ, ʢʘʦ ʠ ʙʨʦʿʘ ʬʠʢʩʥʠʭ ʤʝʩʪʘ ʟʘ 

ʩʝʜʝˁʝ ʫ ʛʣʝʜʘʣʠʰʪʫ. 

 

 

                                                

57 ɺʫʢʤʠʨʦʚʠ˂, ɼ. ʜʠʨʝʢʪʦʨ, ʇʨʝʜʛʦʚʦʨ, 2005. 
58 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ 22/2015 
59 ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, Ăʉʣ. ɻʣʘʩʥʠʢ ʈʉñ, ʙʨ. 103/2013 
60

 ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 24/2011 ʠ 99/2011 
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ʅʘ ʦʩʥʦʚʫ ʩʚʠʭ ʦʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʪʚʨʹʝʥʝ ʩʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ.
 61

 

ʋʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʢʦʿʝ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʥʘ ʦʩʥʦʚʫ 

ʢʨʠʪʝʨʠʿʫʤʘ ʠ ʤʝʨʠʣʘ ʧʨʦʧʠʩʘʥʠʭ ʦʚʠʤ ʇʨʘʚʠʣʥʠʢʦʤ ʧʨʠʧʘʜʘʿʫ ʜʨʫʛʦʿ ʢʘʪʝʛʦʨʠʿʠ 

ʦʙʿʝʢʘʪʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ.
62

 

 

ʇʨʝʛʣʝʜ ʥʘʚʝʜʝʥʠʭ ʠʥʦʩʪʨʘʥʠʭ ʠ ʜʦʤʘ˂ʠʭ ʟʘʢʦʥʘ, ʧʨʘʚʠʣʥʠʢʘ ʠ ʚʦʜʠʯʘ ʠ ʦʙʣʘʩʪ ˁʠʭʦʚʝ 

ʧʨʠʤʝʥʝ ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 2.5. 

 

                                                

61 ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, Ăʉʣ. ɻʣʘʩʥʠʢ ʈʉñ, ʙʨ. 103/2013, ʯʣʘʥ 4. 
62

 Ibid ʯʣ. 9 
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ʊʘʙʝʣʘ 2.5. ɿʘʢʦʥʩʢʘ ʣʝʛʠʩʣʘʪʠʚʘ, ʧʨʘʚʠʣʥʠʮʠ, ʩʪʘʥʜʘʨʜʠ ʠ ʚʦʜʠʯʠ ʧʦ ʧʠʪʘˁʫ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʠ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

                                                

63 ɺʠʰʝ ʦ ʩʪʘʥʜʘʨʜʠʤʘ ʧʦʜʨʰʢʝ ʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʠ ɼʠʨʝʢʪʠʚʝ ʫ ʜʝʣʫ ʦ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ 

ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ 
ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ, ʧʨʘʚʠʣʥʠʮʠ, ʩʪʘʥʜʘʨʜʠ, ʙʨʦʰʫʨʝ 

ʀʥʦʩʪʨʘʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ɼʦʤʘ˂ʘ ʣʝʛʠʩʣʘʪʠʚʘ 

ʆʩʥʦʚʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 
------------ 

 

ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ 

ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʠ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ 

ʦʩʥʦʚʥʘ ʧʦʜʝʣʘ 
Central product Classification, United 

Nations 

ʂʣʘʩʠʬʠʢʘʮʠʿa ʚʨʩʪʘ ʛʨʘʹʝʚʠʥʘ (ʂɺɻ) 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʣʘʩʠʬʠʢʘʮʠʿʠ ʦʙʿʝʢʘʪʘ 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

ʝʥʝʨʛʝʪʩʢʠ ʘʩʧʝʢʪ Energy Consumption Guide ECG 078 ----------------- 

ɽʥʝʨʛʝʪʩʢʘ 

ʝʬʠʢʘʩʥʦʩʪ 

ɽʥʝʨʛʝʪʩʢʘ ʩʘʥʘʮʠʿa 

Directive 2002/91
63

 

Directive 2006/32/EC 

ASHRAE 

ɼʦʢʫʤʝʥʪʘʮʠʿʘ ʧʨʦʿʝʢʪʘ SportE
2  

ManagEnergy documents 

EoLabel project documents 

Ener in Town project 

Energy Consumption Guide ECG 078 

Good Practice Guide GPG 211 BRECSU UK 

Good practice Guide 390 Carbon Trust 

ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʿʘ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ (2008)  

ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʝʥʝʨʛʝʪʠʢʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʦ 2015. ʛʦʜʠʥʝ (2004) 

ɿʘʢʦʥ ʦ ʧʨʦʩʪʦʨʥʦʤ ʧʣʘʥʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʦʜ 2010- 2020.  

ɿʘʢʦʥ ʦ ʝʬʠʢʘʩʥʦʤ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ 

ɿʘʢʦʥ ʦ ʝʥʝʨʛʝʪʠʮʠ 

ɿʘʢʦʥ ʦ ʢʦʤʫʥʘʣʥʠʤ ʜʝʣʘʪʥʦʩʪʠʤʘ 

ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ 

ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ (2011) 

ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ (2011) 

ɸʥʘʣʠʟʘ  ʫʩʣʦʚʘ 

ʢʦʤʬʦʨʘ  
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ASHRAE 62 

DIN 1946/2 

CEN- CR 1752 

ASHRAE Aplications Fundamentals 
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ʇʨʘʚʠʣʥʠʢ ʦ ʦʧʰʪʠʤ ʤʝʨʘʤʘ ʟʘʰʪʠʪʝ ʥʘ ʨʘʜʫ, ʟʘ ʦʙʿʝʢʪʝ ʥʘʤʝˁʝʥʝ ʟʘ 

ʨʘʜʥʝ ʠ ʧʦʤʦ˂ʥʝ ʧʨʦʩʪʦʨʠʿʝ (ʉʣ. ɻʣ. ʉʇʎ 29/1987) 
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EC Report no. 11 Guidelines for ventilation requirement in 

buildings 

ASHRAE 62 

AS 1668.2-2002  

ASHRAE 129-1997 

ISO 6242 

CEN- CR 1752 

ʂ
ʚ
ʘ
ʣ
ʠ
ʪ
ʝ
ʪ
 
ʚ
ʘ
ʟ
ʜ
ʫ
ʭ
ʘ

 

SRPS EN 12792 

ɺʝʥʪʠʣʘʮʠʿʘ ʟʛʨʘʜʘ SRPS EN 15240, 15241, 15242, 15243 

ASHRAE 62 

CEN-CR 1752 
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EN 12193:1999 

DIN 5035 

 SRPS EN 15193- ʝʥʝʨʛʝʪʩʢʠ ʟʘʭʪʝʚʠ ʟʘ ʦʩʚʝʪˀʝˁʝ 

ʇʨʘʚʠʣʥʠʢ ʦ ʤʝʪʦʜʦʣʦʛʠʿʠ ʛʦʜʠʰˁʝ ʧʦʪʨʝʙʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʦʩʚʝʪˀʝˁʝ 
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 ASHRAE 55 

DIN 1946/2 

ISO 7730 

SRPS U.J5.600:1998 

SRPS EN ISO 7730 
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DIN 1946/2 

CEN-CR 1752 
----- 
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2.3. ɸʥʘʣʠʟʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʟʘ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ 

 

ʇʦʜ ʧʦʿʤʦʤ ʢʦʤʬʦʨʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʝ ʩʣʝʜʝ˂ʠ ʘʩʧʝʢʪʠ: ʪʝʨʤʘʣʥʠ, ʚʠʟʫʝʣʥʠ, 

ʭʠʛʠʿʝʥʩʢʠ, ʘʢʫʩʪʠʯʥʠ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ, ʧʨʦʩʪʦʨʥʠ, ʩʚʝʪʣʦʩʥʠ, ʚʘʟʜʫʰʥʠ, ʫʪʠʮʘʿ 

ʙʦʿʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʢʘʦ ʠ ʤʠʥʠʤʠʟʠʨʘˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʠʚʘʯʘ. ʇʦʩʪʦʿʝ˂ʠ ʩʧʦʨʪʩʢʠ 

ʦʙʿʝʢʪʠ ʥʝ ʠʩʧʫˁʘʚʘʿʫ ʩʪʘʥʜʘʨʜʝ ʧʨʦʧʠʩʘʥʝ ʫ ʩʢʣʘʜʫ ʩʘ ʜʘʥʘʰˁʠʤ ʟʘʭʪʝʚʠʤʘ 

ʢʦʤʬʦʨʘ ʰʪʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʥʝʧʦʩʪʦʿʘˁʘ ʨʝʛʫʣʘʮʠʿʝ ʫ ʜʦʙʘ ʢʘʜʘ ʩʫ ʧʨʦʿʝʢʪʦʚʘʥʠ. ʂʦʜ 

ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʩʚʝ ʦʚʝ ʘʩʧʝʢʪʝ ʧʦʩʤʘʪʨʘʤʦ ʜʚʦʿʘʢʦ- ʠʟ ʫʛʣʘ ʧʦʩʝʪʠʦʮʘ ʠ ʫʛʣʘ 

ʠʛʨʘʯʘ. ʊʨʝʙʘ ʧʦʩʪʠ˂ʠ ʦʩʝ˂ʘʿ ʫʛʦʜʥʦʩʪʠ ʟʘ ʦʙʝ ʛʨʫʧʝ ʛʜʝ ʩʚʘʢʘ ʧʨʝʤʘ ʩʚʦʿʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʧʦʩʪʘʚˀʘ ʨʘʟʣʠʯʠʪʝ ʟʘʭʪʝʚʝ. ʊʨʝʥʫʪʥʦ ʩʚʠ ʘʩʧʝʢʪʠ ʢʦʤʬʦʨʘ ʥʠʩʫ 

ʨʘʚʥʦʤʝʨʥʦ ʦʙʨʘʹʝʥʠ ʠ ʥʦʨʤʠʨʘʥʠ. ʉʪʘʥʜʘʨʜʠ ʪʝʨʤʠʯʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʦʙʿʝʢʘʪʘ ʩʝ 

ʩʚʝ ʚʠʰʝ ʧʨʠʙʣʠʞʘʚʘʿʫ ʝʚʨʦʧʩʢʠʤ ʜʦʢ ʩʝ ʦ ʫʪʠʮʘʿʫ ʤʘʪʝʨʠʿʘʣʘ ʠʣʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʤ 

ʢʦʤʬʦʨʫ ʚʝʦʤʘ ʤʘʣʦ ʨʘʟʤʠʰˀʘ. 

ʊʦʧʣʦʪʥʠ ʢʦʤʬʦʨ ʜʝʬʠʥʠʰʝ ɸSHRAE (American Society of Heating Ventilation and 

Air Conditioning Engineers). ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʦʧʣʦʪʥʠ ʢʦʤʬʦʨ ʢʦʨʠʩʥʠʢʘ ʩʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʚʣʘʞʥʦʩʪ, ʚʝʥʪʠʣʘʮʠʿʘ, ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʣʘʯʝˁʘ. 

ʉʧʝʮʠʬʠʯʥʦ ʟʘ ʦʚʫ ʚʨʩʪʫ ʦʙʿʝʢʘʪʘ ʬʘʢʪʦʨʠ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʘ ʚʝʟʘʥʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʩʫ ʠ  ʚʝʣʠʢʘ ʨʘʟʣʠʢʘ ʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʘʟʜʫʭʘ ʟʙʦʛ ʚʠʩʦʢʠʭ ʧʣʘʬʦʥʘ ʫ 

ʧʨʦʩʪʦʨʠʤʘ ʟʘ ʠʛʨʫ ʢʘʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʚʘ ʠ ʩʪʨʫʿʘˁʝ ʚʘʟʜʫʭʘ. 

ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ ʨʘʟʣʠʯʠʪʠ ʟʘ ʧʨʦʩʪʦʨ ʟʘ ʠʛʨʫ, ʩʚʣʘʯʠʦʥʠʮʝ ʠ ʪʨʠʙʠʥʝ ʪʿ, ʧʨʦʩʪʦʨ 

ʟʘ ʧʫʙʣʠʢʫ. ʉʪʦʛʘ ʿʝ ʚʨʣʦ ʚʘʞʥʦ ʧʨʘʚʠʣʥʦ ʟʦʥʠʨʘˁʝ ʦʙʿʝʢʪʘ ʢʦʿʝ ʢʘʩʥʠʿʝ ʦʤʦʛʫ˂ʘʚʘ 

ʜʦʙʨʫ ʩʪʫʜʠʿʫ ʩʚʝʦʙʫʭʚʘʪʥʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʠ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʫ 

ʦʙʿʝʢʪʫ.  

ʇʦʜ ʢʚʘʣʠʪʝʪʦʤ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʜʦʩʪʠʛʥʫʪʠ ʥʠʚʦ ʪʦʧʣʦʪʥʦʛ, 

ʚʘʟʜʫʰʥʦʛ, ʩʚʝʪʣʦʩʥʦʛ, ʘʢʫʩʪʠʯʥʦʛ ʠ ʧʨʦʩʪʦʨʥʦʛ ʢʦʤʬʦʨʘ. ɼʦʩʪʠʛʥʫʪʠ ʥʠʚʦ 

ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʜʝʬʠʥʠʩʘʥ ʿʝ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʫ ʩʪʘʥʜʘʨʜʫ SRPS EN 

15251.
64

  

                                                

64 SRPS EN 15251- Indoor environment input for design and assessment of energy performance of buildings 

addressing indoor air quality, thermal environment, lighting and acoustics 



36 

 

ʂʦʤʬʦʨ ʩʝ ʥʝ ʠʟʨʘʞʘʚʘ ʩʘʤʦ ʥʠʚʦʦʤ ʬʠʟʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ  

(ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ, ʢʦʥʮʝʥʪʨʘʮʠʿʘ CO2, ʥʠʚʦ ʙʫʢʝ) 

ʚʝ˂ ʧʦʨʝʜ ʦʚʦʛʘ ʠ ʩʫʙʿʝʢʪʠʚʥʠʤ ʦʩʝ˂ʘʿʝʤ ˀʫʜʠ ʢʦʿʠ ʙʦʨʘʚʝ ʫ ʧʨʦʩʪʦʨʫ ʧʨʝʤʘ ʩʚʘʢʦʿ 

ʦʜ ʢʘʪʝʛʦʨʠʿʘ ʢʦʤʬʦʨʘ. ʆʩʥʦʚʥʠ ʠʥʜʠʢʘʪʦʨ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʿʝ 

ʧʨʦʮʝˁʝʥʠ ʧʨʦʮʝʥʘʪ ʥʝʟʘʜʦʚʦˀʥʠʭ ʩʪʘˁʝʤ ʢʦʤʬʦʨʘ (Predicted Percentage of 

Dissatisfied- PPD) ʢʦʿʠ ʩʝ ʦʜʨʝʹʫʿʝ ʟʘ ʩʚʘʢʫ ʢʘʪʝʛʦʨʠʿʫ ʢʦʤʬʦʨʘ ʧʦʩʝʙʥʦ.
65

 

ʅʦʨʤʘʪʠʚʠ ʢʦʿʠ ʩʫ ʦʩʥʦʚʘ ʫ ʜʝʬʠʥʠʩʘˁʫ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ 

ʧʦʿʝʜʠʥʘʯʥʦ ʟʘ ʩʚʘʢʠ ʦʜ ʢʦʤʬʦʨʘ ʩʫ: 

ʪʦʧʣʦʪʥʠ ʢʦʤʬʦʨ-  ʪʨʠ ʤʝʹʫʥʘʨʦʜʥʘ ʩʪʘʥʜʘʨʜʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʩʫ: SRPS EN ISO 

7730- Ergonomics of the thermal environment- Analytical determination and interpretation 

of thermal comfort using calculation of PMV and PPD indices and local thermal criteria, 

ASHRAE standard 55, CEN EN 15251, 

ʚʘʟʜʫʰʥʠ ʢʦʤʬʦʨ- CEN CR 1752- Ventilation for Buildings: Design Criteria for the 

Indoor Environment, 

ʩʚʝʪʣʦʩʥʠ ʢʦʤʬʦʨ- EN 12193- Sport Facility lighting, 

ʟʚʫʯʥʠ ʢʦʤʬʦʨ- ʇʨʘʚʠʣʥʠʢ ʦ ʜʦʟʚʦˀʝʥʦʤ ʥʠʚʦʫ ʙʫʢʝ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʉʣ. 

ɻʣʘʩʥʠʢ 54/92.
66

 

 

ɿʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ ʨʘʟʣʠʯʠʪʠʭ ʦʙʿʝʢʘʪʘ ʩʝ ʥʝʧʨʝʩʪʘʥʦ ʤʝˁʘʿʫ. ʋ ʩʚʠʤ ʦʙʣʘʩʪʠʤʘ 

ˀʫʜʩʢʦʛ ʞʠʚʦʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠʤʘ ʩʪʚʘʨʘ ʩʝ ʬʠʟʠʯʢʠ ʦʢʚʠʨ ʫ ʢʦʤʝ ˀʫʜʩʢʝ ʧʦʪʨʝʙʝ 

ʨʘʩʪʫ ʠ ʟʘʭʪʝʚʠ ʧʦʩʪʘʿʫ ʩʚʝ ʩʦʬʠʩʪʠʮʠʨʘʥʠʿʠ ʥʘʧʨʝʜʦʚʘˁʤ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʥʘʫʢʝ. ʅʝ 

ʩʘʤʦ ʜʘ ʩʝ ʟʘʭʪʝʚʠ ˀʫʜʠ ʫʩʣʦʞˁʘʚʘʿʫ ʚʝ˂ ʩʚʝ ʪʝ ʧʨʦʤʝʥʝ ʜʦʧʨʠʥʦʩʝ ʜʘ ʩʝ ʤʝˁʘ ʦʜʥʦʩ 

ʢʦʨʠʩʥʠʢ- ʠʟʛʨʘʹʝʥʠ ʧʨʦʩʪʦʨ. ʂʦʨʠʩʥʠʮʠ ʧʦʩʪʘʚˀʘʿʫ ʟʘʭʪʝʚʝ ʢʦʿʠ ʩʫ ʫʩʣʦʚˀʝʥʠ 

ʧʨʦʤʝʥʘʤʘ ʧʝʨʬʦʨʤʘʥʩʠ ʛʨʘʹʝʚʠʥʩʢʠʭ ʦʙʿʝʢʘʪʘ ʿʝʨ ʩʝ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʥʝʢʘʜʘ 

ʟʘʜʦʚʦˀʦʚʘʿʘʫ˂ʠ ʥʠʚʦ ʩʤʘˁʫʿʝ ʰʪʦ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʥʦ ʠ ʤʦʛʫ˂ʥʦʰ˂ʫ ʜʘ ʫʛʨʘʹʝʥʠ 

ʤʘʪʝʨʠʿʘʣʠ ʪʦʢʦʤ ʠʟʚʝʩʥʦʛ ʚʨʝʤʝʥʘ ʢʦʨʠʰ˂ʝˁʘ ʠʩʧʦˀʘʚʘʿʫ ʰʪʝʪʥʝ ʜʦ ʪʘʜʘ ʥʝʧʦʟʥʘʪʝ 

                                                

65 ɼʨ ɾʘʨʢʦ ʉʪʝʚʘʥʦʚʠ˂, ɽʥʝʨʛʝʪʩʢʠ ʧʨʝʛʣʝʜ ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ ʠ ʤʝʨʝˁʘ ʧʨʠ ʝʥʝʨʛʝʪʩʢʠʤ ʧʨʝʛʣʝʜʠʤʘ, 

ʪʝʤʘʪʩʢʦ ʧʦʛʣʘʚˀʝ 11.1, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ɹʝʦʛʨʘʜ 
66

 Ibid ʉʪʝʚʘʥʦʚʠ˂. 11.1. 



37 

 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ɿʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ ʠ ʫʩʣʦʚʠ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʬʦʨʘ ʩʫ 

ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 2.6. 
67

 

 
ʊʘʙʝʣʘ 2.6. ɿʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ ʧʦ ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ ʠ ʫʩʣʦʚʠ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ 

ʢʦʤʬʦʨʘ, ʀʟʚʦʨ: ʈʠʩʪʠʚʦʿʝʚʠ˂, ʠʟʚʝʜʝʥʦ ʠʟ ʧʦʩʪʘʚˀʝʥʝ ʪʘʙʝʣʝ  
ɿʘʭʪʝʚʠ ʢʦʨʠʩʥʠʢʘ ʋʩʣʦʚʠ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʬʦʨʘ 

ʂʦʤʬʦʨʥʦ ʫʨʙʘʥʦ 

ʦʢʨʫʞʝˁʝ 

¶ ʨʝʬʣʝʢʩʠʿʘ ʉʫʥʮʘ 

¶ ʚʝʪʘʨ 

ʍʠʛʨʦʪʝʨʤʘʣʥʠ 

ʟʘʭʪʝʚʠ 

ʊʝʤʧʝʨʘʪʫʨʘ 

¶ ʪʦʧʣʦʪʥʠ ʢʦʤʬʦʨ 

¶ ʛʨʘʜʠʿʝʥʪ ʪʝʤʧ. 

¶ ʪʝʤʧ. ʧʦʜʘ 

ʈʘʜʠʿʘʮʠʿʘ 

¶ ʪʝʤʧ. ʫʥʫʪʨʘʰˁʠʭ 

ʧʦʚʨʰʠʥʘ 

ʉʪʨʫʿʘˁʝ 

ʚʘʟʜʫʭʘ 

 

ɺʣʘʞʥʦʩʪ ʫʥʫʪʪʨʘʰˁʝʛ 

ʚʘʟʜʫʭʘ 

ʂʦʥʜʝʥʟʘʮʠʿʘ 

¶ ʥʘ ʧʦʚʨʰʠʥʠ ʟʠʜʦʚʘ 

ʫʥʫʪʘʨ ʢʦʥʩʪʨʫʢʮʿʝ 

ʂʦʥʪʨʦʣʘ ʢʣʠʤʝ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ 

¶ ʠʥʩʪʘʣʘʮʠʿʝ 

¶ ʜʦʙʠʮʠ ʦʜ ʉʫʥʮʘ 

ɸʢʫʩʪʠʯʥʠ ʟʘʭʪʝʚʠ 

¶ ɺʝʣʠʯʠʥʘ, ʨʘʩʧʦʨʝʜ, ʛʝʦʤʝʪʨʠʿʘ ʠ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʧʨʦʩʪʦʨʠʿʘ 

¶ ɺʝʣʠʯʠʥʘ ʠ ʧʨʘʚʠʣʥʦ ʧʨʦʿʝʢʪʦʚʘˁʝ ʛʣʘʚʥʝ ʩʘʣʝ ʨʘʜʠ ʨʘʚʥʦʤʝʨʥʦʛ ʨʘʩʧʨʦʩʪʠʨʘˁʘ ʟʚʫʢʘ (ʧʨʠʣʠʢʦʤ 

ʤʘʥʠʬʝʩʪʘʮʠʿʘ) 

¶ ʈʝʛʫʣʘʮʠʿʘ ʩʧʦˀʥʝ ʠ ʫʥʫʪʨʘʰˁʝ ʙʫʢʝ (ʩʪʘʣʥʝ ʠ ʧʦʚʨʝʤʝʥʝ) 

¶ ɱʘʩʥʦ˂ʘ ʟʚʫʢʘ 

¶ ɺʨʝʤʝ ʨʝʚʝʨʙʝʨʘʮʠʿʝ 

ɺʠʟʫʝʣʥʠ ʟʘʭʪʝʚʠ 

¶ ɹʨʦʿ, ʚʝʣʠʯʠʥʘ, ʨʘʩʧʦʨʝʜ,  ʛʝʦʤʝʪʨʠʿʘ ʠ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʧʨʦʩʪʦʨʠʿʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʦʪʚʦʨʘ, ʧʨʠʨʦʜʥʘ 

ʦʩʚʝʪˀʝʥʦʩʪ 

¶ ʆʙʝʟʙʝʹʝˁʝ ʠ ʢʦʥʪʨʦʣʘ ʧʨʠʨʦʜʥʝ ʠ ʚʝʰʪʘʯʢʝ ʦʩʚʝʪˀʝʥʦʩʪʠ 

(ʟʘʭʪʝʚʘʥʘ ʦʩʚʝʪˀʝʥʦʩʪ, ʩʪʘʙʠʣʥʦʩʪ ʦʩʚʝʪˀʝˁʘ ʠ ʦʜʩʫʩʪʚʦ ʙˀʝʩʢʘ) 

¶ ʄʦʛʫ˂ʥʦʩʪ ʟʘʤʨʘʯʝˁʘ 

¶ ʀʟʛʣʝʜ ʧʨʦʩʪʦʨʘ ʠ ʧʦʚʨʰʠʥʘ (ʙʦʿʘ, ʭʨʘʧʘʚʦʩʪ, ʪʝʢʩʪʫʨʘ) 

¶ ɺʠʟʫʝʣʥʠ ʢʦʥʪʘʢʪ ʫʥʫʪʘʨ ʧʨʦʩʪʦʨʘ (ʥʘʨʦʯʠʪʦ ʢʦʜ ʪʨʠʙʠʥʘ ʛʣʝʜʘʣʠʰʪʘ) 

ʆʜʩʫʩʪʚʦ ʦʧʪʠʯʢʝ ʠʩʢʨʠʚˀʝʥʦʩʪʠ 

ʍʠʛʠʿʝʥʩʢʠ ʟʘʭʪʝʚʠ 

¶ ɹʨʦʿ, ʚʝʣʠʯʠʥʘ, ʨʘʩʧʦʨʝʜ,  ʛʝʦʤʝʪʨʠʿʘ ʠ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʧʨʦʩʪʦʨʠʿʘ ʠ ʦʪʚʦʨʘ ʨʘʜʠ ʧʨʠʨʦʜʥʝ 

ʚʝʥʪʠʣʘʮʠʿʝ ʧʨʦʩʪʦʨʘ 

¶ ʉʥʘʙʜʝʚʘˁʝ ʚʦʜʦʤ 

¶ ʆʜʛʦʚʘʨʘʿʫ˂ʠ  ʫʨʝʹʘʿʠ ʟʘ ʥʝʛʫ  ʪʝʣʘ (ʩʧʦʨʪʠʩʪʘ, ʢʦʨʠʩʥʠʢʘ) ʠ ʯʠʰ˂ʝˁʝ 

¶ ʋʢʣʘˁʘˁʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ, ʤʘʪʝʨʠʿʘ ʠ ʜʠʤʘ 

¶ ɺʝʥʪʠʣʠʩʘˁʝ ʧʨʦʩʪʦʨʘ ʠ ʨʝʛʫʣʘʮʠʿʘ ʥʝʧʨʠʿʘʪʥʠʭ ʤʠʨʠʩʘ 

¶ ɺʝʥʪʠʣʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʢʘʧʘʮʠʪʝʪʘ ʠ ʢʚʘʣʠʪʝʪʘ 

¶ ʆʛʨʘʥʠʯʝˁʝ ʝʤʠʪʦʚʘˁʘ ʟʘʛʘʹʫʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘ  

 

                                                

67 ʈʠʩʪʠʚʦʿʝʚʠ˂, ʄ. (2003) ʇʨʠʣʦʛ ʨʘʟʚʦʿʫ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ ʛʨʘʹʝʚʠʥʩʢʦʛ 

ʬʦʥʜʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛ ʫʟʦʨʢʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ, 

ɹʝʦʛʨʘʜ, ʩʪʨ. 28-38. 
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ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʟʘʭʪʝʚʘ ʠ ʫʩʣʦʚʘ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ 

ʧʦʤʝʥʫ˂ʝʤʦ ʠ ʟʘʭʪʝʚʝ:  

- ʫ ʧʦʛʣʝʜʫ ʪʨʘʿʥʦʩʪʠ (ʚʝʢ ʫʧʦʪʨʝʙʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʝʢʘ ʪʨʘʿʘˁʘ ʠ ʥʘʯʠʥʘ 

ʦʜʨʞʘʚʘˁʘ),  

- ʪʘʢʪʠʣʥʠ ʟʘʭʪʝʚʠ (ʩʚʦʿʩʪʚʦ ʧʦʚʨʰʠʥʘ, ʭʨʘʧʘʚʦʩʪ, ʩʫʚʦ˂ʘ, ʤʝʢʦ˂ʘ),  

- ʜʠʥʘʤʠʯʢʠ ʟʘʭʪʝʚʠ (ʧʝʰʘʯʢʠ ʢʦʤʬʦʨ ʠ ʣʘʢʦ˂ʘ ʢʨʝʪʘˁʘ; ʨʘʤʧʝ ʠ ʩʪʝʧʝʥʠʰʪʘ, 

ʧʦʛʦʜʥʦʩʪ ʟʘ ʨʫʢʦʚʘˁʝ ʦʧʨʝʤʦʤ),  

- ʝʢʦʥʦʤʩʢʠ ʟʘʭʪʝʚʠ (ʠʥʚʝʩʪʠʮʠʦʥʠ ʪʨʦʰʢʦʚʠ, ʪʨʦʰʢʦʚʠ ʦʜʨʞʘʚʘˁʘ ʠ 

ʦʰʪʝ˂ʝˁʘ).  

 

ʇʦʤʝʥʫʪʦ ʿʝ ʜʘ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʢʘʦ ʢʦʤʧʣʝʢʩʥʝ ʮʝʣʠʥʝ ʪʨʝʙʘ ʜʘ ʩʫ ʧʨʘʚʠʣʥʦ 

ʟʦʥʠʨʘʥʠ ʿʝʨ ʩʫ ʫʩʣʦʚʠ ʫʛʦʜʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʘʮʠʿʝ ʧʨʦʩʪʦʨʘ. 

ʊʘʙʝʣʘ 2.7. ʧʨʠʢʘʟʫʿʝ ʥʝʢʝ ʦʜ ʟʘʭʪʝʚʘ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʝ ʮʝʣʠʥʝ ʢʦʿʝ ʧʦʩʤʘʪʨʘʤʦ ʢʘʦ ʟʘʩʝʙʥʝ ʪʝʨʤʠʯʢʝ ʟʦʥʝ 

ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʩʝ ʥʘʣʘʟʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ.
 68

 

 
 
ʊʘʙʝʣʘ 2.7. ʌʫʥʢʮʠʦʥʘʣʥʝ ʮʝʣʠʥʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ, ʀʟʚʦʨ: GPG211 

ʆʙʿʝʢʘʪ, ʮʝʣʠʥʘ 
ɻʨʝʿʘˁʝ 

ÜC 

ɺʝʥʪʠʣʘʮʠʿʘ 

m
3
/Hr/per 

ʆʩʚʝʪˀʝˁʝ, ʧʦ ʚʨʩʪʠ 

ʪʘʢʤʠʯʝˁʘ 

ʅʠʚʦ ʙʫʢʝ 

ʤʝʭʘʥʠʯʢʝ 

ʦʧʨʝʤʝ
69

 

ʈʝʣʘʪʠʚʥʘ 

ʚʣʘʞʥʦʩʪ 

ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ 

12-18ÜC ʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 

18-23ÜC ʦʩʪʘʣʝ 

ʘʢʪʠʚʥʦʩʪʠ 

ʛʣʝʜʘʦʮʠ 

8-12 1/s/ per 

300 lux ʨʝʢʨʝʘʮʠʦʥʦ 

500 lux ʢʣʫʙʩʢʦ- 

ʜʨʞʘʚʥʦ 

750 lux 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʦ 

1000 lux ʪʝʣʝʚʠʟʠʿʩʢʠ 

ʧʨʝʥʦʩ 

45 dB <70 % 

ɹʘʟʝʥʠ 
ʊʝʤʧ. ʚʘʟʜʫʭʘ 1ÜC 

ʠʟʥʘʜ ʪʝʤʧ. ʚʦʜʝ 
12 l/s/per 200-300 lux   

ʌʠʪʥʝʩ ʮʝʥʪʨʠ 16-18ÜC 10-12 100  lux  ʤʠʥʠʤʫʤ   

ʊʝʨʝʪʘʥʝ 12-14ÜC 10-12 100  lux  ʫ ʧʨʦʩʝʢʫ  ʜʦ 50 % 

                                                

68 UNE- EN 12193, DECRETO 32/2003, DECRETO lei 79/20006, EN 12193, Regulamento Geral do Ruido, 

Directiva 23/93 CNQ 
69 SAVE Program, project number XVII/4, 1031/S/94/114- E. Trinati- Stourna, at al. Energy and Buildings 27 

(1998)  ʩʪʨ. 109-122. 
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ʉʚʣʘʯʠʦʥʠʮʝ 20-25ÜC 10 150 lux  ʜʦ 50 % 

ʊʫʰʝʚʠ
70

 24-25ÜC     

ʇʨʠʿʝʤ, 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ ʠ 

ʢʦʤʫʥʠʢʘʮʠʿʝ 

16-20ÜC ɼʦ 3  250 lux   

ʆʩʚʝʞʝˁʝ ʠ ʧʨʦʩʪʦʨʠ 

ʟʘ ʨʫʯʘʚʘˁʝ 
18ÜC ʅʝ ʤʘˁʝ ʦʜ 8 

ɿʦʥʠʨʘʥʦ ʠ 

ʢʦʥʪʨʦʣʠʩʘʥʦ 
  

ʇʦʤʦ˂ʥʠ ʧʨʦʩʪʦʨʠ 

ʉʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 15ÜC 

ʅʝʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 21ÜC 

1,5 

3 
300   

 

ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʿʝ ʫʩʢʦ ʧʦʚʝʟʘʥʘ ʟʘ ʟʘʭʪʝʚʘʥʠʤ ʫʩʣʦʚʠʤʘ ʫʥʫʪʨʘʰˁʝʛ ʢʦʤʬʦʨʘ 

ʢʦʿʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʝʨʚʠʩʝ ʠ ʦʩʪʘʣʝ 

ʜʝʣʘʪʥʦʩʪʠ. ʄʘʣʝ ʭʘʣʝ ʤʦʛʫ ʙʠʪʠ ʚʝʥʪʠʣʠʨʘʥʝ ʩʘʤʦ ʧʨʠʨʦʜʥʠʤ ʧʫʪʝʤ ʫʢʦʣʠʢʦ ʠʤ ʿʝ 

ʧʦʚʨʰʠʥʘ ʤʘˁʘ ʦʜ 1000 m
2 
, ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʪʨʝʙʘ ʜʘ ʩʫ ʦʧʨʝʤˀʝʥʝ ʤʝʭʘʥʠʯʢʦʤ 

ʚʝʥʪʠʣʘʮʠʿʦʤ. ʇʦʧʨʝʯʥʦ ʧʨʦʚʝʪʨʘʚʘˁʝ ʜʘʿʝ ʚʨʣʦ ʧʦʚʦˀʥʝ ʨʝʟʫʣʪʘʪʝ.  

ʄʝʭʘʥʠʯʢʘ ʚʝʥʪʠʣʘʮʠʿʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʥʝ ʙʠ ʣʠ ʩʝ ʩʥʘʙʜʝʦ ʧʨʦʩʪʦʨ ʦʜʨʝʹʝʥʦʤ 

ʢʦʣʠʯʠʥʦʤ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʠ ʦʪʢʣʦʥʠʣʠ ʥʝʧʨʠʿʘʪʥʠ ʤʠʨʠʩʠ ʠ ʚʣʘʛʘ. ɻʣʘʚʥʠ 

ʚʝʥʪʠʣʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʪʨʝʙʘ ʜʘ ʩʫ ʦʧʨʝʤˀʝʥʠ ʩʠʩʪʝʤʠʤʘ ʪʦʧʣʦʪʥʝ ʨʝʢʫʧʝʨʘʮʠʿʝ.  

ʂʦʣʠʢʦ ʩʫ ʢʦʤʧʣʝʢʩʥʠ ʦʚʠ ʦʙʿʝʢʪʠ, ʧʦʨʝʜ ʟʦʥʠʨʘˁʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʜʝʣʦʚʝ ʦʙʿʝʢʪʘ, ʧʦʩʪʦʿʝ ʠ ʜʨʫʛʠ ʟʘʭʪʝʚʠ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʠʩʧʫʥʠʪʠ ʠʣʠ ʧʘʢ 

ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʥʘ ˁʠʭ. ʋʛʨʘʹʝʥʠ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʘʮʠʿʝ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʦʙʝʟʙʝʜʝ ʦʢʦ 

128 m
3
/min ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʚʘʟʜʫʭʘ ʫ ʩʧʦʨʪʩʢʦʿ ʘʨʝʥʠ, ʠʛʨʘʣʠʰʪʫ, ʩʘ ʧʦʩʝʙʥʦʤ 

ʧʘʞˁʦʤ ʥʘ ʙʨʟʠʥʫ ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ ʢʦʿʘ ʙʝ ʩʤʝ ʜʘ ʧʨʝʹʝ 0,1 m/s ʜʦ ʧʦʜʘ ʜʘ ʥʝ ʙʠ 

ʦʤʝʪʘʣʘ ʠʛʨʫ ʥʘ ʪʝʨʝʥʫ.  

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʦʩʚʝʪˀʝˁʝ ʦʥʦ ʿʝ ʨʘʟʣʠʯʠʪʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʚʦ ʠʛʨʝ 

(ʣʦʢʘʣʥʦ, ʥʘʮʠʦʥʘʣʥʦ, ʠʥʪʝʨʥʘʮʠʦʥʘʣʥʦ ʪʘʢʤʠʯʝˁʝ). ʂʚʘʣʠʪʝʪʥʦ ʚʝʰʪʘʯʢʦ 

ʦʩʚʝʪˀʝˁʝ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʫʪʘʢʤʠʮʝ ʠʛʨʘʿʫ ʫʛʣʘʚʥʦʤ ʫ ʪʦʢʫ ʚʝʯʝʨˁʠʭ ʩʘʪʠ ʿʝ 

ʥʝʦʧʭʦʜʥʦ. ʍʦʨʠʟʦʥʪʘʣʥʘ ʥʦʤʠʥʘʣʥʘ ʠʣʫʤʠʥʘʮʠʿʘ ʢʦʿʘ ʩʝ ʤʝʨʠ ʤʝʪʘʨ ʦʜ ʧʦʜʘ ʠʛʨʝ ʥʝ 

ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʤʘˁʘ ʦʜ 200 ʜʦ 400 lux. ʆʩʚʝʪˀʝˁʝ ʯʠʪʘʚʝ ʭʘʣʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʙʠ ʩʝ 

ʠʟʙʝʛʣʠ ʚʝʣʠʢʠ ʢʦʥʪʨʘʩʪʠ ʠ ʪʨʝʙʘ ʜʘ ʠʟʥʦʩʠ ʦʢʦ 300 lux.  

                                                

70 Ibid ʩʪʨ. 111. 
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ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʧʦʪʨʦʰʝ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ 25-30 % ʦʜ ʫʢʫʧʥʝ 

ʝʥʝʨʛʠʿʝ ʛʦʜʠʰˁʝ. ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠʤʘ ʧʝʪ ʜʦ ʰʝʩʪ ʧʫʪʘ ʚʠʰʫ ʮʝʥʫ ʦʜ ʛʘʩʘ ʠ 

ʧʨʝʜʩʪʘʚˀʘ 60 % ʦʜ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʝʥʝʨʛʠʿʝ. ʊʘʢʦʹʝ ʿʝ ʦʜʛʦʚʦʨʥʘ ʟʘ ʜʚʘ ʧʫʪʘ ʚʝ˂ʫ 

ʝʤʠʩʠʿʫ ʢʘʨʙʦʥ ʜʠʦʢʩʠʜʘ ʦʜ ʛʘʩʘ. ʋ ʜʚʦʨʘʥʘʤʘ ʫ ʦʢʚʠʨʫ ʮʝʥʪʘʨʘ ʥʘ ʦʩʚʝʪˀʝˁʝ ʩʝ 

ʫʪʨʦʰʠ ʜʦ 20 % ʦʜ ʫʢʫʧʥʝ ʫʪʨʦʰʝʥʝ ʝʥʝʨʛʠʿʝ.  

ʀʘʢʦ ʥʠʚʦ ʙʫʢʝ ʫ ʩʧʦʨʪʩʢʦʿ ʭʘʣʠ ʤʦʞʝ ʧʝʨʠʦʜʠʯʥʦ ʜʘ ʙʫʜʝ ʚʝʦʤʘ ʚʠʩʦʢ ʦʜ ʩʪʨʘʥʝ 

ʛʣʝʜʘʣʘʮʘ, ʪʨʘʙʘʣʦ ʙʠ ʥʠʚʦ ʟʚʫʢʘ ʦʧʨʝʤʝ ʮʝʥʪʨʘʣʥʦʛ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʜʨʞʘʪʠ 

ʥʘ ʤʠʥʠʤʫʤʫ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʥʝʢʠ ʜʨʫʛʠ ʜʝʣʦʚʠ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʢʦʨʠʩʪʝ ʟʘ 

ʩʘʩʪʘʥʢʝ, ʢʦʥʬʝʨʝʥʮʠʿʝ. ʇʨʝʤʘ DIN 1946 T. ʧʨʝʧʦʨʫʯʝʥʘ ʚʨʝʜʥʦʩʪ ʥʠʚʦʘ ʙʫʢʝ ʿʝ 45 

dB.  

ʋ ʧʦʛʣʘʚˀʫ 1.4. CIBSE ʚʦʜʠʯʘ ʜʘʪʘ ʿʝ ʪʘʙʝʣʘ (ʪʘʙʝʣʘ 2.8.) ʩʘ ʦʩʥʦʚʥʠʤ ʩʤʝʨʥʠʮʘʤʘ ʟʘ 

ʧʨʦʿʝʢʪʦʚʘˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʧʘʨʘʤʝʪʨʠʤʘ ʟʘ ʢʦʣʠʯʠʥʫ ʧʦʪʨʝʙʥʦʛ ʩʧʦˀʥʦʛ 

ʚʘʟʜʫʭʘ, ʥʠʚʦʠʤʘ ʦʩʚʝʪˀʝˁʘ ʠ ʙʫʢʝ. 71 

 

ʊʘʙʝʣʘ 2.8. ʇʨʝʧʦʨʫʯʝʥʠ ʢʨʠʪʝʨʠʿʫʤʠ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ, ʀʟʚʦʨ: CIBSE 

Guide A 

ʆʙʿʝʢʘʪ 

(ʧʨʦʩʪʦʨ) 

ɿʠʤʩʢʘ ʦʧʝʨʘʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʥʘʚʝʜʝʥʫ ʘʢʪʠʚʥʦʩʪ ʠ ʥʠʚʦ 

ʦʙʣʘʯʝˁʘ
72

 

ʃʝʪˁʘ ʦʧʝʨʘʪʠʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

(ʢʣʠʤʘʪʠʟʦʚʘʥʠ ʧʨʦʩʪʦʨʠ)  ʟʘ 

ʥʘʚʝʜʝʥʫ ʘʢʪʠʚʥʦʩʪ ʠ ʥʠʚʦ 

ʦʙʣʘʯʝˁʘ 

ʇʨʝʜʣʦʞʝʥʘ 

ʩʪʦʧʘ 

ʩʥʘʙʜʝʚʘˁʘ 

ʚʘʟʜʫʭʦʤ 

/ Ls
-1 
ʧʦ 

ʦʩʦʙʠ 

ʆʜʨʞʘ

ʚʘʥʘ 

ʠʣʫʤʠ-

ʥʘʮʠʿʘ 

 

lux 

ʅʠʚʦ 

ʙʫʢʝ 

 

dB ʊʝʤʧeʨaʪʫʨʘ 

ÜC 

ɸʢʪʠʚʥʦʩʪ 

met73 

ʆʙʣʘʯʝˁʝ 

clo 

ʊʝʤʧeʨʘʪʫʨʘ 

ÜC 

ɸʢʪʠʚʥʦʩʪ 

met 

ʆʙʣʘʯʝˁʝ 

clo 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ 

ʩʚʣʘʯʠʦʥʠʮʝ 22-24 1.4 0.55 24-25 1.4 0.35 6-10 100 35-46 

ʜʚʦʨʘʥʘ 13-16 3.0 0.4 14-16 3.0 0.35 10 300 40-50 

 

ʀʟ ʪʘʙʝʣʝ, ʥʘ ʦʩʥʦʚʫ ʨʘʟʣʠʯʠʪʠʭ ʟʘʭʪʝʚʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʝ 

ʮʝʣʠʥʝ, ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʜʚʦʨʘʥʝ ʠ ʩʚʣʘʯʠʦʥʠʮʘ, ʤʦʞʝ ʩʝ ʫʚʠʜʝʪʠ ʜʘ ʦʚʠ ʧʨʦʩʪʦʨʠ 

                                                

71 CIBSE Guide A, Environmental Design, ʪʘʙʝʣʘ 1.5. 
72 ʋʢʦʣʠʢʦ ʥʠʿʝ ʜʨʫʛʘʯʠʿʝ ʥʘʛʣʘʰʝʥʦ  ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʨʠʨʘ ʥʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʠʭ ʚʨʝʜʥʦʩʪʠ  met ʠ clo ʠ 

PMV +- 0,25. ɻʦʨˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʜʘ ʙʫʜʝ ʧʦʚʝ˂ʘʥʘ ʘ ʜʦˁʘ ʩʤʘˁʝʥʘ ʟʘ ʜʦ 1ÜC ʫʢʦʣʠʢʦ ʩʝ ʇʄɺ 

ʧʨʠʭʚʘʪʠ ʜʦ 0,5. 
73 ʌʘʢʪʦʨʠ ʪʦʧʣʦʪʥʦʛ ʢʦʤʬʦʨʘ ʩʫ: ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ (met) (ʝʥʝʨʛʠʿʘ ʢʦʿʫ ʛʝʥʝʨʠʰʝ ˀʫʜʩʢʦ ʪʝʣʦ), ʩʪʝʧʝʥ 

ʠʟʦʣʘʮʠʿʝ ʦʜʝ˂ʝ (clo) (ʥʠʚʦ ʠ ʚʨʩʪʘ ʦʜʝ˂ʝ), ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ (ʧʨʦʮʝʥʘʪ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ). 

ʌʠʟʠʯʢʠ ʧʘʨʘʤʝʪʨʠ  ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʩʫ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʧʨʦʩʪʦʨʘ, 

ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʙʨʟʠʥʘ ʚʘʟʜʫʭʘ. ʃʠʯʥʠ ʬʘʢʪʦʨʠ ʩʫ ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ (ʤʝʪʘʙʦʣʠʯʢʘ ʩʪʦʧʘ) ʠ 

ʥʠʚʦ ʦʜʝ˂ʝ. 
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ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʘʟʣʠʯʠʪʝ ʪʝʨʤʠʯʢʝ ʟʦʥʝ ʢʦʿʝ ʢʘʩʥʠʿʝ ʦʜʚʦʿʝʥʦ ʠ ʪʨʝʪʠʨʘʤʦ ʫ 

ʘʥʘʣʠʟʘʤʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʠ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʢʦʜ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ.  

 

2.3.1. ʊʝʨʤʠʯʢʠ ʢʦʤʬʦʨ 

 

ʊʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʧʨʝʜʩʪʘʚˀʘ ʧʩʠʭʦʣʦʰʢʦ ʩʪʘˁʝ ʢʦʿʝ ʦʜʛʦʚʘʨʘ ʫʛʦʜʥʦʤ ʦʩʝ˂ʘʿʫ 

ʪʦʧʣʦʪʥʠʭ ʫʩʣʦʚʘ ʫ ʧʨʦʩʪʦʨʫ, ʦʜʥʦʩʥʦ, ʢʦʿʠʤʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʪʦʧʣʦʪʥʘ ʨʘʚʥʦʪʝʞʘ 

ʦʨʛʘʥʠʟʤʘ.
74

 

ʇʨʝʤʘ CIBSE Guide A
75

 ʬʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʩʫ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, 

- ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

- ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ,  

- ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ  

ʋʥʫʪʨʘʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʧʨʝʜʩʪʘʚˀʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ. 

ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʧʦʨʝʜ ʢʣʠʤʝ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂɻʍ 

ʩʠʩʪʝʤʘ ʠ ʥʘʯʠʥʘ ʢʦʨʠʰ˂ʝˁʘ ʦʙʿʝʢʪʘ ʩʫ ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ, ʛʝʦʤʝʪʨʠʿʘ ʟʛʨʘʜʝ ʠ 

ʫʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʿʘ ʠʤʘ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʟʠʤʩʢʠ ʠ ʣʝʪˁʠ 

ʧʝʨʠʦʜ ʟʘ ʠʩʪʫ ʧʨʦʩʪʦʨʠʿʫ. ʊʦʢʦʤ ʟʠʤʝ, ʜʦʢ ʪʨʘʿʝ ʛʨʝʿʥʘ ʩʝʟʦʥʘ, ʦʜʝʚʝʥʦʩʪ ˀʫʜʠ ʿʝ 

ʧʨʠʣʘʛʦʹʝʥʘ ʩʧʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ʠʤʘ ʚʨʝʜʥʦʩʪ ʧʨʠʙʣʠʞʥʦ 1clo (1clo= 0,155 m
2
K/W). 

ɿʘ ʣʝʪˁʠ ʧʝʨʠʦʜ, ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʭʣʘʹʝˁʝ ʧʨʦʩʪʦʨʘ, ʠʟʥʦʩʠ 0,5 clo. 

ʈʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ- ʫʢʦʣʠʢʦ ʩʫ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʨʰʠʥʘ ʫ ʫʥʫʪʨʘʰˁʝʤ 

ʧʨʦʩʪʦʨʫ ʥʝʿʝʜʥʘʢʝ, ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʨʠʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʙʣʠʟʠʥʫ ʪʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʠ ʟʘʚʠʩʠ ʦʜ ʧʦʣʦʞʘʿʘ ʠ ʦʨʠʿ ʝʥʪʘʮʠʿʝ ʦʢʫʧʘʥʘʪʘ.  

ʈʝʣʘʪʠʚʥʘ ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ (vr) ʧʨʝʜʩʪʘʚˀʘ ʥʝʪʦ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʚʘʟʜʫʭʘ 

ʢʦʿʘ ʧʨʝʣʘʟʠ ʧʨʝʢʦ ʪʝʣʘ. ɿʘ ʦʢʫʧʠʨʘʥʦʩʪ ʫ ʪʦʢʫ ʩʝʜʝˁʘ ʫʟʠʤʘ ʩʝ ʢʘʦ ʢʨʝʪʘˁʝ ʚʘʟʜʫʭʘ. 

                                                

74 ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʉʣ. ɻʣʘʩʥʠʢ 61/2011,  ʯʣʘʥ 2. 
75 CIBSE Guide A Environmental Design, ISBN-10: 1-903287-66-9 

ISBN-13: 978-1-903287-66-8, London, 2006, ʩʪʨ. 1-3. 
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ɿʘ ʢʦʨʠʩʥʠʢʝ ʧʨʦʩʪʦʨʘ ʢʦʿʠ ʩʫ ʫ ʧʦʢʨʝʪʫ ʫʟʠʤʘ ʩʝ ʫ ʦʙʟʠʨ ˁʠʭʦʚʦ ʢʨʝʪʘˁʝ ʠ ʢʨʝʪʘˁʝ 

ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ. 

ɺʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʩʝ ʠʟʨʘʞʘʚʘ ʧʨʝʢʦ ʢʦʣʠʯʠʥʝ ʚʣʘʛʝ (ʤʘʩʝ ʚʣʘʛʝ ʫ ʿʝʜʠʥʠʮʠ ʤʘʩʝ 

ʩʫʚʦʛ ʚʘʟʜʫʭʘ (kgĿkgï1)) ʠʣʠ ʧʨʠʪʠʩʢʘ ʚʣʘʞʥʦʩʪʠ (ʧʘʨʮʠʿʘʣʥʠ ʧʨʠʪʠʩʘʢ ʚʣʘʞʥʦʩʪʠ 

(Pa)).
76

 

  

ʈʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʧʝʨʘʪʠʚʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʥʘʿʙʠʪʥʠʿʘ ʚʘʨʠʿʘʙʣʘ ʢʦʿʘ ʫʪʠʯʝ ʥʘ ʪʝʨʤʠʯʢʠ 

ʢʦʤʬʦʨ. ɺʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʠʤʘ ʤʘˁʠ ʫʪʠʮʘʿ ʥʘ ʦʩʝ˂ʘʿ ʪʦʧʣʦʪʝ ʠ ʧʨʠʭʚʘʪˀʠʚʘ ʿʝ ʫ 

ʦʧʩʝʛʫ ʦʜ 40-70 %. ɺʣʘʞʥʦʩʪ ʿʝ ʚʨʣʦ ʙʠʪʥʘ ʫ ʢʦʥʪʝʢʩʪʫ ʩʪʚʘʨʘˁʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʠ 

ʥʘʨʦʯʠʪʦ ʪʨʝʙʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʢʦʜ ʙʘʟʝʥʘ ʠ ʧʨʦʩʪʦʨʠʿʘ ʛʜʝ ʩʝ ʧʨʠʧʨʝʤʘ ʭʨʘʥʘ.
77

 

ʊʦʧʣʦʪʥʠ ʢʦʤʬʦʨ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʪʦʢʦʤ ʮʝʣʝ ʛʦʜʠʥʝ ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʟʛʨʘʜʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʨʠʥʮʠʧʠʤʘ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʝ ʘʨʭʠʪʝʢʪʫʨʝ: 

- ʧʨʘʚʠʣʥʠʤ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝʤ ʝʣʝʤʝʥʘʪʘ ʦʤʦʪʘʯʘ, 

- ʟʘʰʪʠʪʦʤ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ, 

- ʢʦʨʠʰ˂ʝˁʝʤ ʪʝʨʤʠʯʢʝ ʤʘʩʝ
78

, 

- ʧʘʩʠʚʥʠʤ/ ʧʨʠʨʦʜʥʠʤ ʥʦ˂ʥʠʤ ʭʣʘʹʝˁʝʤ, 

- ʪʦʧʣʦʪʥʠʤ ʟʦʥʠʨʘˁʝʤ ʟʛʨʘʜʝ, 

- ʦʙʣʠʢʦʚʘˁʝʤ ʟʛʨʘʜʝ ʠ/ ʠʣʠ ʩʝʥʠʣʠʤʘ ʠʣʠ ʟʘʩʪʦʨʠʤʘ ʫ ʧʝʨʠʦʜʠʤʘ ʢʘʜʘ ʿʝ ʤʦʛʫ˂ʝ 

ʧʨʝʛʨʝʚʘˁʝ, ʩʧʨʝʯʠʪʠ ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ. 

 

ʉʚʝ ʧʦʤʝʥʫʪʝ ʧʘʩʠʚʥʝ ʤʝʨʝ ʦʙʝʟʙʝʹʫʿʫ ʜʘ ʩʝ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʟʛʨʘʜʠ ʦʜʨʞʘʚʘ ʫ 

ʛʨʘʥʠʮʘʤʘ ʢʦʤʬʦʨʘ.
79

 

 

                                                

76
 CIBSE Guide A Environmental Design 1.2.2. Thermal comfort: annotated definitions of main thermal 

parameters 
77 CIBSE Guide A, Environmental Design, ʩʪʨ.1-4 
78 ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʉʣ. ɻʣʘʩʥʠʢ 061/2011 ʊʝʨʤʠʯʢʘ ʤʘʩʘ ʧʨʝʜʩʪʘʚˀʘ ʜʝʣʦʚʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʠ 

ʩʪʨʫʢʪʫʨʝ ʟʛʨʘʜʝʦʜ ʤʘʪʝʨʠʿʘʣʘ ʠ ʫ ʜʝʙˀʠʥʠ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʘʢʫʤʫʣʘʮʠʿʫ ʪʦʧʣʦʪʝ. 
79 ʇʨʠʣʦʛ 5 ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ,  ʉʣ. ɻʣʘʩʥʠʢ 061/2011 
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2.3.1.1. ʌʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʪʝʨʤʠʯʢʠ ʢʦʤʬʦʨ 
80

 

ʉʪʘʥʜʘʨʜ SRPS EN ISO 7730 ʢʦʨʠʩʪʠ ʧʨʦʨʘʯʫʥ PMV (Predicted Mean Vote) ʠ PPD 

(Predicted Percentage of Dissatisfied) ʠʥʜʝʢʩʘ 81. ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ PMV ʠ PPD ʠ 

ʦʧʝʨʘʪʠʚʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʜʘʪʠ ʩʫ ʩʪʘʥʜʘʨʜʦʤ SRPS EN 15251. ʉʪʘʥʜʘʨʜ ʦʜʨʝʹʫʿʝ 

ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ ʧʨʝʤʘ PMV ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʿʠ ʩʝ ʫ ˁʠʤʘ ʿʘʚˀʘ (ʪʘʙʝʣʘ 2.9.). 

ʇʨʝʧʦʨʫʯʝʥʘ ʿʝ ʢʣʘʩʘ ɹ.  

 

ʊʘʙʝʣʘ 2.9. ʀʥʜʠʢʘʪʦʨʠ ʪʦʧʣʦʪʥʦʛ ʢʦʤʬʦʨʘ, ʀʟʚʦʨ: SRPS EN 15251  
ʇʨʝʧʦʨʫʯʝʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʟʘ ʦʜʨʝʹʝʥʝ ʢʘʪʝʛʦʨʠʿʝ ʢʦʤʬʦʨʘ 

ʂʨʠʪʝʨʠʿʫʤʠ ʂʘʪʝʛʦʨʠʿʘ ʟʛʨʘʜʘ ʠ ʦʧʠʩ 
ʊʝʨʤʠʯʢʠ ʦʩʝ˂ʘʿ 

PMV PPD % 

ɸ- ʚʠʩʦʢʠ ʢʨʠʪʝʨʠʿʫʤʠ 

I 

ɺʝʣʠʢʘ ʦʯʝʢʠʚʘˁʘ. ʇʨʝʧʦʨʫʯʝʥʦ ʟʘ 

ʦʩʦʙʝ ʩʘ ʧʦʩʝʙʥʠʤ ʧʦʪʨʝʙʘʤʘ, 

ʭʝʥʜʠʢʝʧʠʨʘʥʠ 

-0,2<PMV<+0,2 < 6% 

B- ʩʨʝʜˁʠ ʢʨʠʪʝʨʠʿʫʤʠ 
II  

ʅʦʨʤʘʣʥʘ ʦʯʝʢʠʚʘˁʘ 
-0,5<PMV<+0,5 < 10% 

C- ʫʤʝʨʝʥʠ ʢʨʠʪʝʨʠʿʫʤʠ 
III  

ʇʨʠʭʚʘʪˀʠʚʘ ʦʯʝʢʠʚʘˁʘ 
-0,7<PMV<+0,7 < 15% 

--- 

IV  

ʄʦʞʝ ʙʠʪʠ ʧʨʠʭʚʘʪˀʠʚʦ ʩʘʤʦ ʟʘ 

ʦʛʨʘʥʠʯʝʥʠ ʧʝʨʠʦʜ 

+0,7<PMV<-0,7 > 15% 

 

PMV ʿʝ ʠʥʜʝʢʩ ʢʦʿʠ ʧʨʝʜʚʠʹʘ ʩʨʝʜˁʫ ʚʨʝʜʥʦʩʪ ʛʣʘʩʘˁʘ ʚʝʣʠʢʝ ʛʨʫʧʝ ˀʫʜʠ ʥʘ 

ʪʦʧʣʦʪʥʦʿ ʩʢʘʣʠ ʦʜ 7 ʥʠʚʦʘ. ʀʥʜʠʢʘʪʦʨ se oʜʥʦʩʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʢʘʣʫ ʢʦʿʘ ʩʝ 

ʢʨʝ˂ʝ ʦʜ ʭʣʘʜʥʦʛ (-3) ʜʦ ʪʦʧʣʦʛ  (+3).
82 
ʅʘʢʦʥ ʨʘʟʚʠʿʝʥʝ ʤʘʪʝʤʘʪʠʯʢʝ ʤʝʪʦʜʝ ʜʦʰʣʦ ʩʝ 

ʜʦ ʪʘʙʝʣʝ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪʠ ʪʝʨʤʠʯʢʝ ʦʩʝʪˀʠʚʦʩʪʠ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ PPD 

ʠʥʜʝʢʩʦʤ (ʪʘʙʝʣʘ 2.10.).  

 

 

                                                

80 ɼʦʩʪʫʧʥʦ ʥʘ http://sustainabilityworkshop.autodesk.com/buildings/human-thermal-comfort 
81 ʄʝʪʦʜ ʢʦʿʠ ʦʧʠʩʫʿʝ ʪʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʿʝ ʨʘʟʚʠʦ ʆʣ ʌʘʥʛʝʨ (Ole Fanger) ʠ ʦʙʫʭʚʘʪʘ PMV ( Predicted 

Mean Vote) ʠ PPD (Predicted Percentage of Dissatisfied) 
82 ʆʨʠʛʠʥʘʣʥʦ ʩʫ ʧʦʜʘʮʠ ʧʨʠʢʫʧˀʝʥʠ ʦʜ ʩʪʨʘʥʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ˀʫʜʠ ( ʠʟʨʘʝʣʩʢʠʭ ʚʦʿʥʠʢʘ) ʢʦʿʠ ʩʫ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʫ ʢʣʠʤʘ ʢʦʤʦʨʘʤʘ ʦʜʘʙʨʘʣʠ ʧʦʜʝʦʢʝ ʥʘ ʩʢʘʣʠ ʢʦʿʠ ʥʘʿʙʦˀʝ ʦʧʠʩʫʿʝ ˁʠʭʦʚ ʦʩʝ˂ʘʿ 

ʫʛʦʜʥʦʩʪʠ.  
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 ʊʘʙʝʣʘ 2.10. ɺʨʝʜʥʦʩʪʠ PMV ʦʩʝ˂ʘʿ ʠ PPD, ʀʟʚʦʨ: ISO 7730 
P

re
d

ic
e

td
 m

e
a

n
 v

o
te 

ɺʨʝʜʥʦʩʪ ʆʩʝ˂ʘʿ, PMV PPD % 

-3 ʍʣʘʜʥʦ 90 

-2 ʉʚʝʞʝ  75 

-1 ɼʝʣʠʤʠʯʥʦ ʭʣʘʜʥʦ 25 

0,5 -- 10 

0 ʅʝʫʪʨʘʣʥʦ 5 

0,5 -- 10 

1 
ɼʝʣʠʤʠʯʥʦ ʪʦʧʣʦ, 

ʫʤʝʨʝʥʦ 

25 

2 ʊʦʧʣʦ 75 

3 ɺʨʫ˂ʝ  90 

 

PMV ʿʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥ ʠʥʜʝʢʩ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʜʘʥʘʩ.
83

  

ʆʥʦ ʰʪʦ ʿʝ ʫʦʯˀʠʚʦ ʠʟ ʪʘʙʝʣʝ ʿʝ ʜʘ ʠ ʧʦʜ ʥʘʿʙʦˀʠʤ ʫʩʣʦʚʠʤʘ ʧʦʩʪʦʿʠ 5 % 

ʥʝʟʘʜʦʚʦˀʥʠʭ ˀʫʜʠ. 

ʇʨʝʤʘ ASHRAE 55 ʧʨʠʭʚʘʪˀʠʚ PMV ʦʧʩʝʛ  ʟʘ ʫʥʫʪʨʘʰˁʠ ʧʨʦʩʪʦʨ ʠʟʥʦʩʠ ʦʜ -0,5 ʜʦ 

+0,5 ʢʘʜʘ PPD ʠʟʥʦʩʠ 10 % (ʘdaptive comfort). 

ʇʨʝʧʦʨʫʯʝʥʠ ʧʨʠʭʚʘʪˀʠʚʠ PPD ʟʘ ʪʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʧʨʝʤʘ ASHRAE 55 ʿʝ ʤʘˁʝ ʦʜ 

10 % ʥʝʟʘʜʦʚʦˀʥʠʭ ʫ ʫʥʫʪʨʘʰˁʝʤ ʧʨʦʩʪʦʨʫ.  

 

2.3.1.2. ʇʨʠʣʘʛʦʜˀʠʚ ʢʦʤʬʦʨ (adaptive component) 

 

ASHRAE 55 ʿʝ ʧʨʚʠ ʤʝʹʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʜ ʢʦʿʠ ʢʦʨʠʩʪʠ ʘʜʘʧʪʠʚʥʫ ʢʦʤʧʦʥʝʥʪʫ. 

ʉʪʘʥʜʘʨʜ ʜʝʬʠʥʠʰʝ ʨʘʩʧʦʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʢʦʿʠʤʘ ʜʦ 90 % ʢʦʨʠʩʥʠʢʘ ʩʤʘʪʨʘ ʫʩʣʦʚʝ 

ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʧʨʠʭʚʘʪˀʠʚʠʤ.  

ʋ ʜʝʬʠʥʠʩʘˁʫ ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ ʫʢˀʫʯʫʿʝʤʦ ˀʫʜʩʢʦ ʧʦʥʘʰʘˁʝ ʫʩʣʝʜ ʧʨʦʤʝʥʘ ʫ 

ʧʘʨʘʤʝʪʨʠʤʘ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ ʛʝʥʝʨʘʣʥʦ ʧʨʦʤʝʥʫ ʧʦʥʘʰʘˁʘ 

ˀʫʜʠ ʥʝ ʙʠ ʣʠ ʠʤ ʙʠʣʦ ʫʛʦʜʥʠʿʝ: ʩʢʠʜʘʿʫ ʦʜʝ˂ʫ, ʩʤʘˁʫʿʫ ʘʢʪʠʚʥʦʩʪ ʠʣʠ ʦʪʚʘʨʘʿʫ 

ʧʨʦʟʦʨʝ.
84

 ʇʨʦʩʪʦʨ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʠʤʘ ʧʨʦʟʦʨʝ ʢʦʿʠ ʩʝ ʤʦʛʫ ʦʪʚʘʨʘʪʠ ʠ ʤʝʪʘʙʦʣʠʯʢʠ 

                                                

83 ISO Standard 7730 (ISO 1984 ʥʝʢʘʜʘ- ʩʘʜʘ EN ISO 7730: 2006) 
84 ASHRAE. 2010. ANSI/ASHRAE Standard 55-2010. Atlanta: American Society of Heating, Refrigerating 

and Air -Conditioning Engineers, Inc. 
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ʥʠʚʦ ʢʦʨʠʩʥʠʢʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ 1,0 ʜʦ 1,3 met ʜʘ ʙʠʩʤʦ ʫʟʝʣʠ ʫ ʦʙʟʠʨ 

ʧʨʠʣʘʛʦʜˀʠʚ ʢʦʤʬʦʨ.
85

 

ʌʘʢʪʦʨʠ ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ ʧʨʝʛʨʝʚʘˁʘ ʧʨʦʩʪʦʨʘ ʩʫ ʤʝʪʘʙʦʣʠʯʢʠ ʠ ʜʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ, 

ʩʦʣʘʨʥʠ ʜʦʙʠʮʠ, ʦʜʩʫʩʪʚʦ ʠʟʦʣʘʮʠʿʝ ʢʘʦ ʠ ʥʝʜʦʚʦˀʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʧʨʦʩʪʦʨʘ. 

 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʦʜ ˀʫʜʠ, ʤʝʪʘʙʦʣʠʯʢʠ ʜʦʙʠʮʠ 

 

ʊʝʨʤʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʩʨʝʜʠʥʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʦʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʢʦʜ ˀʫʜʠ ʩʫ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ Мa, ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʦʣʥʠʭ ʧʦʚʨʰʠʥʘ Мsi, ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ 

ʚʘʟʜʫʭʘ ű ʠ ʙʨʟʠʥʘ ʩʪʨʫʿʘˁʘ ʚʘʟʜʫʭʘ w. ʉʫʙʿʝʢʪʠʚʥʠ ʫʪʠʮʘʿʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʦʜʘʚʘˁʝ 

ʪʦʧʣʦʪʝ ʯʦʚʝʢʘ ʩʫ ʩʪʝʧʝʥ ʬʠʟʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ (ʚʨʣʦ ʠʟʨʘʞʝʥ ʢʦʜ ʩʧʦʨʪʩʢʠʭ 

ʜʝʰʘʚʘˁʘ), ʦʜʝʚʝʥʦʩʪ, ʫʟʨʘʩʪ, ʧʦʣ, ʪʝʣʝʩʥʘ ʪʝʞʠʥʘ. ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʫʪʠʮʘʿʠ ʩʫ ʩʪʝʧʝʥ 

ʬʠʟʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʜʝʚʝʥʦʩʪ.  

ʂʘʦ ʤʝʨʘ ʬʠʟʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ ʯʦʚʝʢʘ ʫʚʝʜʝʥʘ ʿʝ ʿʝʜʠʥʠʮʘ met- 1 met= 58,2 W/m
2
. 

(ʫʢʦʣʠʢʦ ʩʝ ʙʘʚʠʤʦ ʢʦʰʘʨʢʦʤ ʦʜʘʿʝʤʦ ʪʦʧʣʦʪʫ ʦʜ 5,0- 7,6 met ʰʪʦ ʿʝ 580-800 W).
 86

 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ˀʫʜʠ ʫ ʪʦʢʫ ʩʧʦʨʪʩʢʠʭ ʜʝʰʘʚʘˁʘ ʿʝ ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʘ ʪʘʢʦ ʜʘ ʩʝ 

ʤʝʪʘʙʦʣʠʯʢʠ ʜʦʙʠʮʠ ʧʦʩʝʙʥʦ ʧʦʤʠˁʫ ʫ ʢʦʥʪʝʢʩʪʫ ʪʦʧʣʦʪʥʦʛ ʢʦʤʬʦʨʘ. ʇʨʝʤʘ ʢˁʠʟʠ 

ʂʣʠʤʘʪʠʟʘʮʠʿʘ ʧʨʦʬ. ɹ. ʊʦʜʦʨʦʚʠ˂ʘ,
87

 ʦʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʦʜ ˀʫʜʠ ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʿʘ ʩʝ ʨʘʟʚʠʿʘ ʫ ʟʦʥʠ ʙʦʨʘʚʢʘ ˀʫʜʠ ʢʘʦ ʠ ʦʜ ʚʨʩʪʝ ʨʘʜʘ 

ʢʦʿʫ ʪʠ ˀʫʜʠ ʦʙʘʚˀʘʿʫ. ʆʜʘʪʘ ʪʦʧʣʦʪʘ ʟʘ ʦʧʩʝʛ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 18ÜC ʜʦ 34ÜC ʟʘ ʪʨʠ 

ʥʠʚʦʘ ʘʢʪʠʚʥʦʩʪʠ ˀʫʜʠ (ʤʠʨʦʚʘˁʝ, ʩʨʝʜˁʝ ʪʝʞʘʢ ʨʘʜ ʠ ʪʝʞʘʢ ʨʘʜ, ʫ ʢʦʥʪʝʢʩʪʫ 

ʛʣʝʜʘʣʘʮʘ, ʧʦʩʤʘʪʨʘʯʠ ʠ ʘʢʪʠʚʥʠ ʧʦʩʤʘʪʨʘʯʠ ʠ ʩʧʦʨʪʠʩʪʠ) ʜʘʪʘ ʿʝ ʫ ʪʘʙʝʣʠ 2.11. 

 

 

 

 

                                                

85 ʉʪʘʥʜʘʨʜ ʿʝ ʧʦʟʥʘʪ ʢʘʦ ASHRAE Standard 55-2004 ʋʩʣʦʚʠ ʪʝʨʤʠʢʝ ʠ ˀʫʜʩʢʝ ʦʢʫʧʠʨʘʥʦʩʪʠ. ʉʚʨʭʘ 

ʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʿʝ ʜʘ ʧʨʝʮʠʟʠʨʘ ʫʥʫʪʨʘʰˁʝ ʪʝʨʤʠʯʢʝ ʫʩʣʦʚʝ ʠ ˀʫʜʠ ʢʦʿʠ ˂ʝ ʧʨʦʠʟʚʝʩʪʠ ʫʩʣʦʚʝ 

ʫʛʦʜʥʦʩʪʠ ʧʨʠʭʚʘʪˀʠʚʝ ʟʘ ʚʝ˂ʠʥʫ ʢʦʨʠʩʥʠʢʘ ʧʨʦʩʪʦʨʘ. 
86

 ɹʘˁʘʮ, ʄ. ʆʩʥʦʚʝ ʝʥʝʨʛʝʪʩʢʦʛ ʙʠʣʘʥʩʠʨʘˁʘ ʟʛʨʘʜʝ, ʇʨʝʜʘʚʘˁʝ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ, ʆʙʫʢʘ ʟʘ 
ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʟʛʨʘʜʘ, ʥʦʚʝʤʙʘʨ 2012.  
87 ʊʦʜʦʨʦʚʠ˂, ɹ. (2009) ʂʣʠʤʘʪʠʟʘʮʠʿʘ, ɹʝʦʛʨʘʜ: Smeits 
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ʊʘʙʝʣʘ 2.11. ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʟʘ ʪʨʠ ʥʠʚʦʘ ʘʢʪʠʚʥʦʩʪʠ ˀʫʜʠ ʫ ʦʧʩʝʛʫ ʦʜ 18 oC ʜʦ34 oC, ʀʟʚʦʨ: 

ʊʦʜʦʨʦʚʠ˂, (2009) 

ʉʪʘˁʝ 
ʆʜʘʪʘ 

ʪʦʧʣʦʪʘ 
18 oC 20 oC 22 oC 24 oC 26 oC 28 oC 30 oC 32 oC 34 oC 

ʄʠʨʦʚʘˁʝ 

Qs 105 95 85 75 70 58 40 30 15 

Ql 20 25 35 45 50 62 80 90 105 

Qu 125 120 120 120 120 120 120 120 120 

ʉʨʝʜˁʝ 

ʪʝʞʘʢ ʨʘʜ 

Qs 150 140 125 110 80 70 55 35 20 

Ql 105 120 135 150 175 185 195 210 220 

Qu 255 260 260 260 255 255 260 245 240 

ʊʝʞʘʢ ʨʘʜ 

Qs 185 170 150 140 120 100 85 70 60 

Ql 195 210 225 230 245 265 275 285 285 

Qu 380 380 375 370 365 365 360 355 345 

Qs ʩʝʥʟʠʙʠʣʥʘ ʪʦʧʣʦʪʘ ʢʦʿʫ ʦʜʘʿʫ ˀʫʜʠ, Ql ʣʘʪʝʥʪʥʘ ʪʦʧʣʦʪʘ ʦʜʘʪʘ ʦʜ ˀʫʜʠ, Qu ʫʢʫʧʥʘ ʦʜʘʪʘ 

ʪʦʧʣʦʪʘ ʢʘʦ ʟʙʠʨ ʩʝʥʟʠʙʠʣʥʝ ʠ ʣʘʪʝʥʪʥʝ ʪʦʧʣʦʪʝ.  

 

ʇʨʝʤʘ ʿʝʜʥʦʤ ʦʜ ʢˀʫʯʥʠʭ ʩʪʘʥʜʘʨʜʘ SRPS EN ISO 13790 ʋʢʫʧʥʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ 

ʟʘ ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠ ʜʦʙʠʪʢʝ ʠ ʛʫʙʠʪʢʝ ʪʦʧʣʦʪʝ, ʦʜʘʚʘˁʝ 

ʪʦʧʣʦʪʝ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʧʦ ʦʩʦʙʠ ʠʟʥʦʩʠ 100 W/per, ʜʦʢ ʿʝ ʦʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ 5,0 W/m
2
.
88

 

 

2.3.2. ʍʠʛʠʿʝʥʩʢʠ ʢʦʤʬʦʨ 

 

ʍʠʛʠʿʝʥʩʢʠ ʢʦʤʬʦʨ (ʚʘʟʜʫʰʥʠ ʢʦʤʬʦʨ) ʧʨʝʜʩʪʘʚˀʘ ʫʩʣʦʚʝ  ʢʦʿʠʤʘ ʩʝ ʦʙʝʟʙʝʹʫʿʝ 

ʧʦʪʨʝʙʥʘ ʢʦʣʠʯʠʥʘ ʯʠʩʪʦʛ ʚʘʟʜʫʭʘ ʫ ʟʛʨʘʜʠ ʦʜʥʦʩʥʦ ʢʦʿʠʤʘ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʢʚʘʣʠʪʝʪ 

ʚʘʟʜʫʭʘ ʢʦʿʠ ʿʝ ʙʝʟ ʨʠʟʠʢʘ ʧʦ ʟʜʨʘʚˀʝ ʢʦʨʠʩʥʠʢʘ. 
89

  

ɺʘʟʜʫʰʥʠ ʢʦʤʬʦʨ ʪʿ. ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ ʫ ʟʛʨʘʜʘʤʘ ʦʙʝʟʙʝʹʫʿʫ: 

- ʘʨʭʠʪʝʢʪʦʥʩʢʝ ʤʝʨʝ, 

- ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣʫ ʢʚʘʣʠʪʝʪʘ ʚʘʟʜʫʭʘ.  

ʇʦʜ ʘʨʭʠʪʝʢʪʦʥʩʢʠʤ ʤʝʨʘʤʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʤʘʢʩʠʤʘʣʥʦ ʢʦʨʠʰ˂ʝˁʝ ʧʨʠʨʦʜʥʝ 

ʚʝʥʪʠʣʘʮʠʿʝ. ʊʨʝʙʘ ʪʝʞʠʪʠ ʧʦʧʨʝʯʥʦʿ ʚʝʥʪʠʣʘʮʠʿʠ ʠ ʧʨʝʜʚʠʜʝʪʠ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʝ 

ʧʨʠʨʦʜʥʝ ʚʝʥʪʠʣʘʮʠʿʝ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʘʦ ʥʝʛʘʪʠʚʥʠ ʦʩʝ˂ʘʿ ʧʨʦʤʘʿʝ. 

                                                

88 ʊʘʙʝʣʘ 6.5. ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ. Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ 61/2011 
89 ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ 61/2011 ʯʣʘʥ 2. 
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ʇʨʝʧʦʨʫʯʫʿʝ ʩʝ ʫʛʨʘʜˁʘ ʩʠʩʪʝʤʘ ʚʝʰʪʘʯʢʝ ʚʝʥʪʠʣʘʮʠʿʝ ʩʘ ʧʨʦʧʠʩʘʥʠʤ ʙʨʦʿʝʤ ʠʟʤʝʥʘ 

ʥʘ ʯʘʩ, ʦʥʜʘ ʢʘʜʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʧʦʩʪʠ˂ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʘʟʜʫʰʥʦʛ ʢʦʤʬʦʨʘ ʧʨʦʩʪʦʨʘ 

ʢʦʿʠ ʩʝ ʟʘʭʪʝʚʘʿʫ ʧʨʠʨʦʜʥʦʤ ʚʝʥʪʠʣʘʮʠʿʦʤ. ɼʦʚʦʹʝˁʝ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʨʠʥʫʜʥʦʤ 

ʚʝʥʪʠʣʘʮʠʿʦʤ ʨʝʛʫʣʠʰʝ ʩʝ ʧʨʝʤʘ ʩʪʚʘʨʥʠʤ ʧʦʪʨʝʙʘʤʘ ʦʧʪʝʨʝ˂ʝʥʦʩʪʠ ʫ ʚʨʝʤʝʥʫ ʢʘʜʘ 

ʩʝ ʢʦʨʠʩʥʠʮʠ ʥʘʣʘʟʝ ʫ ʧʨʦʩʪʦʨʠʿʠ. ʋʟʠʤʘ ʩʝ ʥʘʿʥʝʧʦʚʦˀʥʠʿʠ ʩʣʫʯʘʿ ʤʦʛʫ˂ʝ 

ʦʢʫʧʠʨʘʥʦʩʪʠ. ʉʚʠ ʦʙʿʝʢʪʠ ʧʨʝʢʦ 500 m
2 
(ʪʫ ʩʧʘʜʘʿʫ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ ʢʦʿʝ 

ʘʥʘʣʠʟʠʨʘʤʦ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ) ʢʦʿʝ ʠʤʘʿʫ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʤʦʨʘʿʫ ʠʤʘʪʠ 

ʫʛʨʘʹʝʥʝ ʨʘʟʤʝˁʠʚʘʯʝ ʪʦʧʣʦʪʝ ʢʦʿʠ ʨʝʢʫʧʝʨʠʰʫ ʪʦʧʣʦʪʫ ʦʪʧʘʜʥʦʛ ʚʘʟʜʫʭʘ. 

ʄʠʥʠʤʘʣʥʘ ʜʦʟʚʦˀʝʥʘ ʚʨʝʜʥʦʩʪ ʝʬʠʢʘʩʥʦʩʪʠ ʨʝʢʫʧʝʨʘʪʦʨʘ ʿʝ ʨʝʢʫʧʝʨʘʪʦʨʠ ʚʦʜʘ- 

ʚʘʟʜʫʭ, ʟʠʤʩʢʠ ʪʝʤʧʝʨʘʪʫʨʩʢʠ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʩʪʠ Ǽ Ó50 % ʠ ʨʝʢʫʧʝʨʘʪʦʨʠ ʚʘʟʜʫʭ- 

ʚʘʟʜʫʭ ʛʜʝ ʿʝ ʟʠʤʩʢʠ ʪʝʤʧʝʨʘʪʫʨʩʢʠ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʩʪʠ Ǽ Ó70 %. 

ʋʛʨʘʜˁʘ ʫʨʝʹʘʿʘ ʟʘ ʨʝʢʫʧʝʨʘʮʠʿʫ ʪʦʧʣʦʪʝ ʥʠʿʝ ʦʙʘʚʝʟʥʘ ʢʦʜ ʚʝʥʪʠʣʘʮʠʿʝ ʩʘ ʧʨʦʪʦʢʦʤ 

ʚʘʟʜʫʭʘ ʜʦ 300 m
3
/h ʠʣʠ ʫ ʧʦʩʝʙʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʠʚʦʨʘ ʪʦʢʩʠʯʥʠʭ ʠ ʝʢʩʧʣʦʟʠʚʥʠʭ 

ʤʘʪʝʨʠʿʘ ʢʘʦ ʠ ʦʥʜʘ ʢʘʜ ʿʝ ʪʦ ʥʝʤʦʛʫ˂ʝ ʠʟʚʝʩʪʠ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʠ ʨʘʟʤʝˁʠʚʘʯʠ ʪʦʧʣʦʪʝ ʤʦʛʫ ʩʝ ʢʦʨʠʩʪʠʪʠ ʩʘʤʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ 

ʦʪʧʘʜʥʠ ʚʘʟʜʫʭ ʥʝ ʩʘʜʨʞʠ ʜʫʚʘʥʩʢʠ ʜʠʤ, ʥʝʧʨʠʿʘʪʥʝ ʤʠʨʠʩʝ ʠʣʠ ʜʨʫʛʝ ʰʪʝʪʥʝ 

ʟʘʛʘʹʠʚʘʯʝ. 
90

 

ʃʦʰ ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ ʫʪʠʯʝ ʥʘ ʤʥʦʛʘ ʦʙʦˀʝˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʫʪʠʯʝ ʥʘ ʟʜʨʘʚˀʝ 

ˀʫʜʠ ʫʦʧʰʪʝ, ʩʪʦʛʘ ʿʝ ʚʨʣʦ ʙʠʪʥʦ ʦʜʨʞʘʚʘʪʠ ʚʠʩʦʢ ʥʠʚʦ ʭʠʛʠʿʝʥʩʢʦʛ ʢʦʤʬʦʨʘ ʫ ʩʚʠʤ 

ʦʙʿʝʢʪʠʤʘ ʘ ʥʘʨʦʯʠʪʦ ʿʘʚʥʠʤ ʛʜʝ ʿʝ ʚʝʣʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ˀʫʜʠ. ɺʝ˂ ʿʝ ʧʦʤʝʥʫʪʦ ʜʘ ʩʝ 

ʫ ʜʝʬʠʥʠʩʘˁʫ ʧʘʨʘʤʝʪʘʨʘ ʠ ʩʤʝʨʥʠʮʘ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʭʠʛʠʿʝʥʩʢʠ ʢʦʤʬʦʨ ʫʛʣʘʚʥʦʤ 

ʦʩʣʘˁʘʤʦ ʥʘ ʩʪʘʥʜʘʨʜ ʫʩʣʦʚʘ ʫʥʫʪʨʘʰˁʝʛ ʢʦʤʬʦʨʘ ɸʤʝʨʠʯʢʝ ʘʩʦʮʠʿʘʮʠʿʝ ʟʘ 

ʢʣʠʤʘʪʠʟʘʮʠʿʫ ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ASHRAE 55 ʠ ʉʪʘʥʜʘʨʜ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʫʩʣʦʚʘ 

ɸʤʝʨʠʯʢʝ ʘʩʦʮʠʿʘʮʠʿʝ ʟʘ ʢʣʠʤʘʪʠʟʘʮʠʿʫ ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ASHRAE 62.  

ASHRAE 62 ʩʪʘʥʜʘʨʜ ʢʦʥʨʦʣʠʰʝ ʫʥʫʪʨʘʰˁʫ ʚʣʘʞʥʦʩʪ. ʋ ʦʜʝˀʢʫ 5.10. ʉʪʘʥʜʘʨʜʘ 

ʧʦʤʠˁʝ ʩʝ ʜʘ ʚʠʩʦʢʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʧʦʜʨʞʘʚʘ ʨʘʩʪ ʧʘʪʦʛʝʥʠʭ ʦʨʛʘʥʠʟʘʤʘ ʢʦʿʠ 

ʫʪʠʯʫ ʥʘ ʧʦʿʘʚʫ ʘʣʝʨʛʠʿʩʢʠʭ ʨʝʘʢʮʠʿʘ. ʈʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʫ ʧʨʦʩʪʦʨʠʤʘ ʫ ʢʦʿʠʤʘ ʩʝ 

ʙʦʨʘʚʠ ʧʦʞʝˀʥʦ ʿʝ ʜʘ ʙʫʜʝ ʫ ʦʧʩʝʛʫ ʦʜ 30-60 % ʛʜʝ ʩʝ ʤʠʥʠʤʠʟʠʨʘ ʨʘʩʪ ʧʘʪʦʛʝʥʠʭ 

                                                

90 ʀʟ ʇʨʠʣʦʛʘ 5 ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ  Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ 61/2011  
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ʦʨʛʘʥʠʟʘʤʘ ʠ ʘʣʝʨʛʝʥʘ. ʇʦʩʪʦʿʠ ʤʥʦʛʦ ʥʘʯʠʥʘ ʢʘʢʦ ʚʣʘʛʘ ʜʦʩʧʝʚʘ ʫ ʦʙʿʝʢʘʪ; ʫʩʣʝʜ 

ʦʰʪʝ˂ʝˁʘ ʩʧʦˀʥʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ, ʢʦʥʜʝʥʟʘʮʠʿʝ ʥʘ ʭʣʘʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʘʣʠ ʠ 

ʫʩʣʝʜ ʫʣʘʩʢʘ ʚʣʘʞʥʦʛ ʩʧʦˀʥʦʛ ʚʘʟʜʫʭʘ ʢʨʦʟ ʚʝʥʪʠʣʘʮʠʦʥʝ ʢʘʥʘʣʝ, ʫʩʣʝʜ ʥʝʘʜʝʢʚʘʪʥʝ 

ʛʨʘʜˁʝ ʟʘʪʠʤ ʜʠʩʘˁʘ ʠ ʟʥʦʿʝˁʘ. ʂʦʥʪʨʦʣʘ ʚʣʘʞʥʦʩʪʠ ʿʝ ʥʘʨʦʯʠʪʠ ʠʟʘʟʦʚ ʟʘ ʦʙʿʝʢʪʝ 

ʛʜʝ ʿʝ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ˀʫʜʠ ʫ ʠʩʪʦʤ ʤʦʤʝʥʪʫ ʢʘʦ ʰʪʦ ʩʫ ʰʢʦʣʝ ʠ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ. ʄʘʢʩʠʤʘʣʘʥ ʜʦʟʚʦˀʝʥʘ ʚʣʘʞʥʦʩʪ ʫ ʉʪʘʥʜʘʨʜʫ ASHRAE 62 ʿʝ 65 % ʟʘ 

ʩʧʦʨʪʩʢʝ ʭʘʣʝ ʜʦʢ ʿʝ ʟʘ ʧʨʦʩʪʦʨ ʟʘ ʧʫʙʣʠʢʫ ʠ ʩʚʣʘʯʠʦʥʠʮʝ 50 %.   

ɺʘʞʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦ ʢʦʿʠʤʘ ʪʨʝʙʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʢʘʜʘ ʜʝʬʠʥʠʰʝʤʦ ʭʠʛʠʿʝʥʩʢʠ 

ʢʦʤʬʦʨ ʩʫ:  

- ʢʦʣʠʯʠʥʘ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ, 

- ʢʚʘʣʠʪʝʪ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ, 

- ʦʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʦʜ ˀʫʜʠ. 

 

2.3.2.1. ʂʦʣʠʯʠʥʘ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ  

ʉʪʘʥʜʘʨʜ ASHRAE 62 ʜʘʿʝ ʦʩʥʦʚʥʝ ʧʘʨʘʤʝʪʨʝ ʢʦʿʠʤʘ ʩʝ ʪʨʝʙʘ ʨʫʢʦʚʦʜʠʪʠ ʫʩʣʝʜ 

ʧʨʦʿʝʢʪʦʚʘˁʘ, ʠʟʛʨʘʜˁʝ ʠʣʠ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʧʦ ʧʠʪʘˁʫ ʧʨʦʪʦʢʘ ʩʚʝʞʝʛ 

ʚʘʟʜʫʭʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʧʦ ʦʩʦʙʠ, ʢʦʨʠʩʥʠʢʫ ʧʨʦʩʪʦʨʘ. (ʪʘʙʝʣʘ 2.12.) 

 

ʊʘʙʝʣʘ 2.12. ʇʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʫ ʟʦʥʠ ʙoʨʘʚʢʘ ˀʫʜʠ ʫ ʩʧʦʨʪʩʢʠʤ 

ʦʙʿʝʢʪʠʤʘ, ʀʟʚʦʨ: ʇʨʝʫʟʝʪʦ ʠʟ ʪʘʙʝʣʝ 6.1. ʉʪʘʥʜʘʨʜ ASHRAE 62 

 

ʂʘʪʝʛʦʨʠʿʘ 

ʇʦʪʨʝʙʥʘ ʢʦʣʠʯʠʥʘ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ 

ʋʦʙʠʯʘʿʝʥʝ ʚʨʝʜʥʦʩʪʠ 

ɻʫʩʪʠʥʘ ʦʢʫʧʘʥʘʪʘ 
ʂʦʤʙʠʥʦʚʘʥʘ ʧʦʪʨʝʙʥʘ 

ʢʦʣʠʯʠʥʘ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ  

ʇʦ ʧʦʚʨʰʠʥʠ 

 l/s m
2 

ʇʦ ʦʩʦʙʠ 

l/s ʧʦ ʦʩʦʙʠ 
#/100 m

2 
l/s ʧʦ ʦʩʦʙʠ 

ʀʛʨʘʣʠʰʪʝ - 1,5 
- 

- 

ʊʝʨʝʪʘʥʘ - 1,5 30 - 

ʊʨʠʙʠʥʝ ʟʘ ʛʣʝʜʘʦʮʝ 3,8 0,3 150 4 

ɹʘʟʝʥʠ - 2,4 - - 

ʉʘʣʝ ʟʘ ʚʝʞʙʘˁʝ 10 0,3 40 10,8 

ʇʨʦʩʪʦʨʠʿʘ ʟʘ ʣʝʢʘʨʩʢʝ 

ʧʨʝʛʣʝʜʝ 
10 0,3 10 13 

ʂʫʛʣʘʥʘ 5 0.6 40 6,5 
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ʋ ʿʝʜʥʦʤ ʦʜ ʢˀʫʯʥʠʭ ʩʪʘʥʜʘʨʜʘ SRPS EN ISO 13790 ʋʢʫʧʥʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ 

ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠ ʜʦʙʠʪʢʝ ʠ ʛʫʙʠʪʢʝ ʪʦʧʣʦʪʝ, ʧʨʦʪʦʢ ʩʚʝʞʝʛ 

ʚʘʟʜʫʭʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ ʟʘ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʠʟʥʦʩʠ 0,7 

m
3
/hm

2
 ʜʦʢ  ʧʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ ʠʟʥʦʩʠ 14 m

3
/hper.

91
 

 

ʉʧʝʮʠʬʠʯʥʠ ʢʨʠʪʝʨʠʿʫʤʠ (ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʝ ʧʨʦʩʪʦʨʝ) ʧʨʝʤʘ CEN CR 1752 ʟʘ 

ʚʝʥʪʠʣʘʮʠʦʥʝ ʩʠʩʪʝʤʝ ʢʦʿʠ ʩʚʘʢʘʢʦ ʧʦʩʪʦʿʝ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 

2.13.
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ʊʘʙʝʣʘ 2.13. ɹʨʟʠʥʘ ʧʨʦʚʝʪʨʘʚʘˁʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʟʘʛʘʹʝˁʘ ʟʘ ʪʨʠ 

ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ, ʀʟʚʦʨ: CEN 1752 

ʂʘʪʝʛʦʨʠʿʘ  
ʉʘʤʦ ʢʦʨʠʩʥʠʮʠ ʄʘˁʝ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ɺʠʩʦʢʦ ʰʪʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ 

Ls/m
2
 Ls/m

2
 Ls/m

2
 

ɸ (ʚʠʩʦʢʦ) 1 2 3 

ɹ (ʩʨʝʜˁʝ) 0,7 1,4 2,1 

ʎ (ʦʩʥʦʚʥʦ) 0,4 0,8 1,2 

ʄʠʥʠʤʘʣʥʘ ʚʝʥʪʠʣʘʮʠʦʥʘ ʩʪʦʧʘ ʿʝ 10 -15 L/s1 per, h ʪʦ ʿʝ ʦʢʦ 1 L/s ʟʘ m2 ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʠʤ 
ʧʨʦʩʪʦʨʠʤʘ ʫʦʙʠʯʘʿʝʥʝ ʦʢʫʧʠʨʘʥʦʩʪʠ ʠ 0,5 ach ʫ ʜʥʝʚʥʠʤ ʧʨʦʩʪʦʨʠʤʘ ʩʪʘʤʙʝʥʠʭ ʦʙʿʝʢʘʪʘ. 

 

2.3.2.2. ʂʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ 

ʉʪʘʥʜʘʨʜʠ ʢʦʿʠ ʜʝʬʠʥʠʰʫ ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ ʜʦʟʚʦˀʘʚʘʿʫ ʧʨʠʩʫʩʪʚʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʯʝʩʪʠʮʘ ʦʜʨʝʹʝʥʠʭ ʭʝʤʠʿʩʢʠʭ ʩʘʩʪʘʚʘ ʫ ʢʦʣʠʯʠʥʠ ʢʦʿʘ ʥʝ ʤʦʞʝ ʜʘ ʠʟʘʟʦʚʝ ʦʟʙʠˀʥʝ 

ʟʜʨʘʚʩʪʚʝʥʝ ʧʨʦʙʣʝʤʝ. 
93

  

ʂʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ ʩʝ ʦʜʨʝʹʫʿʝ ʥʘ ʦʩʥʦʚʫ ʤʝʭʘʥʠʯʢʠʭ ʠ ʭʝʤʠʿʩʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʘ ʦʮʝʥʫ 

ʢʚʘʣʠʪʝʪʘ. 

ʄʝʭʘʥʠʯʢʝ ʧʘʨʘʤʝʪʨʝ ʢʚʘʣʠʪʝʪʘ ʚʘʟʜʫʭʘ ʜʝʬʠʥʠʰʝ ʢʦʣʠʯʠʥʘ ʯʝʩʪʠʮʘ ʦʜʨʝʹʝʥʝ 

ʚʝʣʠʯʠʥʝ ʫ ʚʘʟʜʫʭʫ. ʇʨʝʤʘ ASHRAE 62 ʩʪʘʥʜʘʨʜʫ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʜʦʟʚʦˀʝʥʝ 

ʢʦʣʠʯʠʥʝ ʯʝʩʪʠʮʘ ʫ ʩʧʦˀʘʰˁʝʤ ʚʘʟʜʫʭʫ ʟʘ ʚʝʥʪʠʣʘʮʠʿʫ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ: 

                                                

91 ʀʩʪʦ ʿʝ ʠ ʫ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ  ʙʨ.61/2011 ʊʘʙʝʣʘ 6.5. ( IES VE ʩʦʬʪʚʝʨ ʧʨʝʧʦʟʥʘʿʝ L/s- 1 dm3 

(ʣʠʪʘʨ)/s= 10-3 m3/s= 3.6 m3/s) 
92

 ʀʟʚʝʰʪʘʿ ISIAQ-CIB Task Group TG 42 Performance criteria of buildings for health and comfort  CIB 

number 292, 2004.  
93 EC Report 11. Guidelines for ventilation requirement in buildings 
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-    ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʪʦʢʦʤ ʛʦʜʠʥʝ ʟʘ ʯʝʩʪʠʮʝ ʚʝʣʠʯʠʥʝ PM10-10 

ʤʠʢʨʦʥʘ ʠʟʥʦʩʠ 0,05 mg/m
3
, 

-       ʛʨʘʥʠʮʘ ʤʘʢʩʠʤʘʣʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʪʦʢʦʤ 24 ʯʘʩʘ ʟʘ ʯʝʩʪʠʮʝ ʚʝʣʠʯʠʥʝ PM10-10 

ʤʠʢʨʦʥʘ: 0,15 mg/m
3
. 

ʍʝʤʠʿʩʢʠ ʧʘʨʘʤʝʪʨʠ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʩʫ ʨʘʜʦʥ, ʦʣʦʚʦ, ʢʘʨʙʦʥ 

ʤʦʥʦʢʩʠʜ, ʢʘʨʙʦʥ ʜʠʦʢʩʠʜ, ʬʦʨʤʘʣʜʝʭʠʜ, CO2 ,TVOC. ʅʘʿʯʝʰ˂ʝ ʤʝʨʝʥʠ ʧʘʨʘʤʝʪʨʠ 

ʩʫ CO2 ʠ TVOC. 
94

 

ʅʠʚʦ CO2 ʿʝ ʥʘʿʙʦˀʠ ʨʝʧʨʝʟʝʥʪ ʝʤʠʩʠʿʝ ʟʘʛʘʹʝˁʘ ʦʜ ˀʫʜʠ ʘ TVOC ʝʤʠʩʠʿʝ ʟʘʛʘʹʝˁʘ 

ʦʜ ʤʘʪʝʨʠʿʘʣʘ.  

 

ʅʠʚʦ CO2 

ʇʨʝʤʘ ASHRAE 62 ʩʪʘʥʜʘʨʜʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘ CO2 ʫ ʩʧʦˀʥʦʤ ʚʘʟʜʫʭʫ ʿʝ 300-500 ppm. 

(ʙʨʦʿ ʯʝʩʪʠʮʘ CO2 ʥʘ ʤʠʣʠʦʥ ʯʝʩʪʠʮʘ ʚʘʟʜʫʭʘ). ɼʦʟʚʦˀʝʥʦ ʦʜʩʪʫʧʘˁʝ ʫʥʫʪʨʘʰˁʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʜ ʩʧʦˀʥʝ ʿʝ 700 ppm (ʰʪʦ ʦʜʛʦʚʘʨʘ ʫʙʘʮʠʚʘˁʫ 7,5 l/s/per ʩʚʝʞʝʛ 

ʚʘʟʜʫʭʘ ʢʘʜ ʿʝ ʧʨʠʩʫʪʥʦ ʟʘʛʘʹʝˁʝ ʩʘʤʦ ʦʜ ˀʫʜʠ). ɲʫʜʠ ʢʦʿʠ ʩʝʜʝ (ʩʘ ʘʢʪʠʚʥʦʰ˂ʫ ʦʜ 

1,2 met) ʝʤʠʪʫʿʫ 0,31 l/min CO2 ʜʦʢ ˀʫʜʠ ʫ ʪʦʢʫ ʬʠʟʠʯʢʝ ʘʢʪʠʚʥʦʩʪʠ  (1,4 met) 

ʝʤʠʪʫʿʫ 0,35 l/min CO2. ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ ʦʜʚʠʿʘʿʫ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʫ ʝʢʚʠʚʘʣʝʥʪʥʝ ʪʝʰʢʦʤ ʨʘʜʫ ʠ ʜʘ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ˀʫʜʠ ʫ ʪʦʢʫ 

ʩʧʦʨʪʩʢʠʭ ʟʙʠʚʘˁʘ ʚʝʣʠʢʘ ʦʚʠ ʧʨʦʩʪʦʨʠ ʝʤʠʪʫʿʫ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ CO2 ʯʝʤʫ 

ʪʨʝʙʘ ʧʦʩʚʝʪʠʪʠ ʧʦʩʝʙʥʫ ʧʘʞˁʫ. 

 

ʇʨʝʤʘ ʩʪʘʥʜʘʨʜʫ CEN-CR1752 ʜʦʟʚʦˀʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CO2 ʫ ʚʘʟʜʫʭʫ ʫ 

ʧʨʦʩʪʦʨʠʿʘʤʘ ʟʘ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ ʜʘʪʘ ʩʫ ʫ ʪʘʙʝʣʠ 2.14. 

 

ʊʘʙʝʣʘ 2.14. ɼʦʟʚʦˀʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CO2 ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʟʘ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʟʛʨʘʜʘ, ʀʟʚʦʨ: 

CEN-CR1752 

CO2 

ʄ (ʤʦʣʩʢʠ ʫʜʝʦ, g/g-

mola) 

ɸ category B category C category 

Mg/m
3 

Ppm Mg/m
3 

Ppm Mg/m
3 

Ppm 

44 827 460 1187 660 2140 1190 

                                                

94 TVOC ʿʝ ʦʟʥʘʢʘ ʟʘ ʩʤʝʰʫ  ʚʠʰʝ Total Volatile Compaunds. ʆʥʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ VOC (Volatile Organic 

Compaunds)  ʥʝʪʦʢʩʠʯʥʠʭ ʩʤʝʰʘ. 
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ʇʨʝʤʘ ʢˁʠʟʠ ɻʨʝʿʘˁʝ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʘ ʩʘ ʧʨʠʧʨʝʤʦʤ ʪʦʧʣʝ ʚʦʜʝ ʠ ʨʘʩʭʣʘʜʥʦʤ 

ʪʝʭʥʠʢʦʤ
95

 ʢʦʥʮʝʥʪʨʘʮʠʿʘ CO2 ʫ ʩʧʦˀʘʰˁʝʤ ʚʘʟʜʫʭʫ ʿʝ 300 ppm. ʋ ʠʥʜʫʩʪʨʠʿʩʢʠʤ ʠ 

ʛʨʘʜʩʢʠʤ ʦʙʣʘʩʪʠʤʘ ʠʟʥʦʩʠ 500 ppm. 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ CO2 ʫ ʫʥʫʪʨʘʰˁʝʤ ʚʘʟʜʫʭʫ, ʛʜʝ ʩʝ ʚʘʟʜʫʭ ʩʤʘʪʨʘ ʜʦʙʨʠʤ ʠʟʥʦʩʠ 1000 

ppm. ɲʫʜʠ ʧʨʠ ʤʠʨʦʚʘˁʫ ʝʤʠʪʫʿʫ 20 l/ h (0,33 l/min) CO2.  

ʇʦʜʘʮʠ ɸʤʝʨʠʯʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʚʠʿʝ OSHA ʠ ʧʦʜʘʮʠ ʠʟ ASHRAE Transaction 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 2.15. 

 

ʊʘʙʝʣʘ 2.15.  ɼʦʟʚʦˀʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CO2 ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʧʨʝʤʘ OSHA, ʀʟʚʦʨ: OSHA 

CO2 
ʄ 

IDLH  ACC TWA 

mg/m
3 

ppm mg/m
3
 ppm mg/m

3 
ppm 

44 90000 50040 54000 30024 9000 5004 

IDLH ïʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʦʿʘ ʠʟʘʟʠʚʘ ʟʜʨʘʚʩʪʚʝʥʠ ʨʠʟʠʢ ʠ ʤʦʛʫ˂ʫ ʩʤʨʪ 
ACC- ʜʦʟʚʦˀʝʥʘ ʤʘʢʩʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʪʦʢʫ 8 h ʙʦʨʘʚʢʘ 

TWA- ʩʨʝʜˁʘ ʜʦʟʚʦˀʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʦʿʘ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʧʨʝʹʝ ʫ ʪʦʢʫ 8 h ʙʦʨʘʚʢʘ ʫ ʪʦʢʫ ʮʝʣʝ 

ʥʝʜʝˀʝ 

 

ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ EC Report ʙʨ.11 ʋʧʫʪʩʪʚʘ ʟʘ ʚʝʥʪʠʣʘʮʠʦʥʝ ʫʩʣʦʚʝ ʫ ʟʛʨʘʜʘʤʘ
96

 

ʜʦʟʚʦˀʝʥʘ ʜʫʛʦʪʨʘʿʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʩʦʙʥʦʤ ʚʘʟʜʫʭʫ ʢʦʿʘ ʟʥʘʯʘʿʥʦ ʧʦʛʦʨʰʘʚʘ 

ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʿʝ 3500 ppm.  

 

ʅʠʚʦ TVOC 

ʋ ʥʝʢʠʤ ʘʤʝʨʠʯʢʠʤ ʜʨʞʘʚʘʤʘ ʜʦʟʚʦˀʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ TVOC ʠʟʥʦʩʠ 0,2 mg/ m
3 

a 

ʚʨʝʜʥʦʩʪʠ ʩʝ ʤʦʛʫ ʢʨʝʪʘʪʠ ʦʜ 0, 2 ʜʦ 0,5 mg/ m
3
. 

ʇʨʝʤʘ  ASHRAE Transaction ʢʦʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʯʝʩʪʠʮʘ ʦʜ 0,2- 3,0 mg/ m
3 
ʤʦʛʫ˂ʘ ʿʝ 

ʠʨʠʪʘʮʠʿʘ ʠ ʥʝʧʨʠʿʘʪʘʥ ʦʩʝ˂ʘʿ. ʂʦʜ ʚʝ˂ʠʥʝ ʠʩʧʠʪʘʥʠʢʘ ʫʩʣʝʜ 3 mg/ m
3 
ʿʘʚˀʘ ʩʝ ʚʨʣʦ 

ʥʝʧʨʠʿʘʪʘʥ ʦʩʝ˂ʘʿ. (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 2)  

 

                                                

95 Reknagel, Ġprenger, Ġramek, Ļeperkoviĺ (2002) Grejanje i klimatizacija sa primpremom tople vode i 

rashladnom tehnikom,  V ʠʟʜʘˁʝ, Vrnjaļka Banja: Interklima 
96 EC Report No.11 Guidelines for ventilation requirement in buildings 
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2.3.2.3. ʇʨʠʥʫʜʥʘ ʠ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ 

ɺʝʥʪʠʣʘʮʠʿʘ ʫ ʢʦʥʪʝʢʩʪʫ ʢʚʘʣʠʪʝʪʘ ʚʘʟʜʫʭʘ ʟʘʚʠʩʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʬʘʢʪʦʨʘ:  

- ʛʫʩʪʠʥʘ ʦʢʫʧʘʥʘʪʘ, ʢʦʨʠʩʥʠʢʘ ʧʨʦʩʪʦʨʘ, 

- ʘʢʪʠʚʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ, 

- ʝʤʠʩʠʿʝ ʧʦʣʫʪʘʥʘʪʘ ʫ ʧʨʦʩʪʦʨʫ. 

ɽʚʨʦʧʩʢʠ ʩʪʘʥʜʘʨʜ BS EN 13779: ɺʝʥʪʠʣʠʨʘˁʝ ʟʛʨʘʜʘ: ʟʘʭʪʝʚʠ ʨʘʜʘ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʠ 

ʢʣʠʤʘ ʩʠʩʪʝʤʘ (Ventilation for buildings. Performance requirements for ventilation and 

air-conditioning systems) ʜʝʬʠʥʠʰʝ ʦʩʥʦʚʥʝ ʩʪʘʥʜʘʨʜʝ ʢʚʘʣʠʪʝʪʘ ʚʘʟʜʫʭʘ ʫ ʟʘʫʟʝʪʠʤ 

ʧʨʦʩʪʦʨʠʤʘ ʠ ʚʝʟʫʿʝ ʠʭ ʟʘ ʢʦʣʠʯʠʥʫ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ (LĀsï1 per person). 

(ʪʘʙʝʣʘ 2.16.)  

 

ʊʘʙʝʣʘ 2.16. ɺʝʥʪʠʣʘʮʠʦʥʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ 
ʀʟʚʦʨ: BS EN 13779

97
 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʉʪʘʥʜʘʨʜ ʢʚʘʣʠʪʝʪʘ 

ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ 

ɺʝʥʪʠʣʘʮʠʦʥʠ ʨʘʩʧʦʥ 

LĿs
ï1

/ per 

ʋʦʙʠʯʘʿʝʥʘ ʚʨʝʜʥʦʩʪ 

LĿs
ï1

/ per 

IDA1 ɺʠʩʦʢ >15 20 

IDA2 ʉʨʝʜˁʠ 10-15 12.5 

IDA3 ʋʤʝʨʝʥ 6-10 8 

IDA4 ʅʠʟʘʢ <6 5 

 

ʊʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʠ ʥʠʚʦ ʩʪʘʥʜʘʨʜʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʫʩʢʦ 

ʧʦʚʝʟʘʥʘ ʩʘ ʢʦʤʬʦʨʦʤ ʠ ʜʘ ʩʝ ʧʨʝʪʧʦʩʪʘʚˀʘ ʜʘ ʿʝ ʧʨʦʩʪʦʨ ʨʝʣʘʪʠʚʥʦ ʦʩʣʦʙʦʹʝʥ ʦʜ 

ʠʟʚʦʨʘ ʧʦʣʫʪʘʥʘʪʘ ʢʘʦ ʠ ʜʘ ʿʝ ʚʝʥʪʠʣʘʮʠʦʥʠ ʚʘʟʜʫʭ ʩʘʤ ʧʦ ʩʝʙʠ ʯʠʩʪ. ʂʘʜʘ ʩʫ ʫ 

ʧʠʪʘˁʫ ʿʘʚʥʠ ʦʙʿʝʢʪʠ ʤʠʥʠʤʘʣʥʘ ʚʝʥʪʠʣʘʮʠʦʥʘ ʩʪʦʧʘ ʿʝ 10 ls
ï1

 ʧʦ ʦʩʦʙʠ ʰʪʦ ʿʝ 

ʢʘʪʝʛʦʨʠʿʘ ʠʟʤʝʹʫ IDA2 ʠ IDA3. 

 

ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ 

 

Ăʇʦʜ ʧʨʠʨʦʜʥʠʤ ʧʨʦʚʝʪʨʘʚʘˁʝʤ, ʥʘʩʫʧʨʦʪ ʧʨʠʥʫʜʥʦʤ, ʢʦʥʪʨʦʣʠʩʘʥʦʤ, ʢʦʿʝ ʩʝ ʚʨʰʠ 

ʧʦʤʦ˂ʫ ʚʝʥʪʠʣʘʪʦʨʘ, ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

                                                

97 CIBSE Guide A, ʧʨʝʫʟʝʪʦ ʠʟ ʪʘʙʝʣʝ 4.2.  
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ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʠʥʘ ʚʘʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨaʪʫʨʥʠʤ ʨʘʟʣʠʢʘʤʘ ʠʣʠ ʫʩʣʝʜ ʩʪʨʫʿʘˁʘ 

ʚʝʪʨʘ.ñ
98

 

ɿʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʧʨʦʩʪʦʨʠʿʘ ʦʙʥʘʚˀʘˁʝ ʚʘʟʜʫʭʘ ʧʨʦʜʠʨʘˁʝʤ ʢʨʦʟ ʧʨʦʮʝʧʝ ʜʦʚʦˀʥʦ ʿʝ 

ʟʘ ʦʜʨʞʘʚʘˁʝ ʩʪʘˁʘ ʚʘʟʜʫʭʘ ʫ ʛʨʘʥʠʮʘʤʘ ʫʛʦʜʥʦʩʪʠ ʢʘʜʘ ʩʝ ʫʟ ʪʦ ʚʨʰʠ ʧʨʦʟʦʨʩʢʦ 

ʚʝʪʨʝˁʝ. 

ʇʦʜ ʧʨʦʟʦʨʩʢʠʤ ʧʨʦʚʝʪʨʘʚʘˁʝʤ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʢʦʿʘ ʥʘʩʪʘʿʝ 

ʦʪʚʘʨʘˁʝʤ ʧʨʦʟʦʨʘ. ʋ ʧʠʪʘˁʫ ʿʝ ʫʜʘʨʥʦ ʧʨʦʚʝʪʨʘʚʘˁʝ. ʋʢʦʣʠʢʦ ʿʝ ʩʧʦˀʘʰˁʠ ʚʘʟʜʫʭ 

ʭʣʘʜʥʠʿʠ ʦʜ  ʫʥʫʪʨʘʰˁʝʛ, ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʚʝʪʨʘ, ʩʧʦˀʘʰˁʠ ʚʘʟʜʫʭ ʩʪʨʫʿʠ ʫ ʧʨʦʩʪʦʨʠʿʫ  

ʢʨʦʟ ʜʦˁʝ ʜʝʣʦʚʝ ʚʨʘʪʘ ʘ ʠʟ ʧʨʦʩʪʦʨʠʿʝ ʢʨʦʟ ʛʦʨˁʝ ʜʝʣʦʚʝ ʦʪʚʦʨʘ. ʇʨʠ ʧʦʧʨʝʯʥʦʤ 

ʧʨʦʚʝʪʨʘʚʘˁʫ ʢʘʜʘ ʩʫ ʧʨʦʟʦʨʠ ʧʦʩʪʘʚˀʝʥʠ ʿʝʜʘʥ ʥʘʩʧʨʘʤ ʜʨʫʛʦʛ ʜʝʿʩʪʚʦ ʿʝ ʧʦʩʝʙʥʦ 

ʚʝʣʠʢʦ. ʂʘʦ ʛʨʫʙʘ ʦʨʠʿ ʝʥʪʘʮʠʿʘ ʙʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʟʦʨʝ ʜʘʪ ʿʝ 

ʪʘʙʝʣʘʨʥʦ. 
99

 

 

ʊʘʙʝʣʘ 2.17. ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʦʟʦʨʝ, ʀʟʚʦʨ: Reknagel (2002) 
ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʢʨʦʟ ʧʨʦʟʦʨʩʢʝ ʦʪʚʦʨʝ 

ɿʘʪʚʦʨʝʥʠ ʧʨʦʟʦʨʠ 0........0,5h
-1 

ʇʦʣʫʦʪʚʦʨʝʥʠ ʧʨʦʟʦʨ 5........10 h
-1
 

ʇʨʦʟʦʨ ʧʦʪʧʫʥʦ ʦʪʚʦʨʝʥ 10.......15 h
-1
 

ʆʪʚʦʨʝʥʠ ʧʨʦʟʦʨʠ ʠ ʚʨʘʪʘ ɼʦ 40 h
-1
 

 

ɺʝʥʪʠʣʘʮʠʿʘ ʠʛʨʘ ʚʝʣʠʢʫ ʫʣʦʛʫ ʫ ʢʦʥʪʨʦʣʠʩʘˁʫ ʥʠʚʦʘ ʟʘʛʘʹʝʥʦʩʪʠ ʚʘʟʜʫʭʘ ʠ ʚʣʘʛʝ ʫ 

ʧʨʦʩʪʦʨʫ.  

ʀʥʬʠʣʪʨʘʮʠʿʘ ʿʝ ʥʝʢʦʥʪʨʦʣʠʩʘʥʘ ʨʘʟʤʝʥʘ ʩʧʦˀˁʝʛ ʠ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʜʦʢ ʿʝ 

ʚʝʥʪʠʣʘʮʠʿʘ ʥʘʤʝʥʩʢʘ ʠ ʦʩʪʚʘʨʫʿʝ ʩʝ ʧʦʤʦ˂ʫ ʨʘʟʥʠʭ ʫʨʝʹʘʿʘ. ʇʨʝʤʘ CIBSE Guide A
100

 

ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿ ʘ ʩʝ ʧʦʩʪʠʞʝ ʩʪʨʫʿʘˁʝʤ ʚʘʟʜʫʭʘ ʠ ʨʘʟʣʠʢʦʤ ʫ ʧʨʠʪʠʩʮʠʤʘ ʰʪʦ 

ʟʥʘʯʠ ʜʘ ʿʝ ʫʩʢʦ ʧʦʚʝʟʘʥʘ ʩʘ ʚʨʝʤʝʥʩʢʠʤ ʧʨʠʣʠʢʘʤʘ. Ăʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʥʘʩʪʘʿʝ 

ʫʩʣʝʜ ʨʘʟʣʠʢʝ ʧʨʠʪʠʩʢʘ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ ʠʟʘʟʚʘʥʝ ʩʪʨʫʿʘˁʝʤ ʚʘʟʜʫʭʘ ʠ ʨʘʟʣʠʢʝ ʛʫʩʪʠʥʝ 

ʠʟʤʝʹʫ ʩʧʦˀʘʰˁʝʛ ʠ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ. ʈʘʟʣʠʢʘ ʫ ʩʧʦˀʘʰˁʝʤ ʠ ʫʥʫʪʨʘʰˁʝʤ 

                                                

98 Reknagel, Ġprenger, Ġramek, Ļeperkoviĺ (2002) Grejanje i klimatizacija sa primpremom tople vode I 

rashladnom tehnikom,  V ʠʟʜʘˁʝ Vrnjaļka Banja: Interklima, ʩʪʨ. 1065. 
99  Reknagel (2002), ʩʪʨ. 1066. 
100 Cibse Guide A- Environmental Design Chartered Institutiion of  Building Services Engineers, London, 

ISBN-10: 1-903287-66-9 ISBN-13: 878-1-903287-66-8, London 2006, ʩʪʨ. 153. 
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ʧʨʠʪʠʩʢʫ ʥʘ ʦʜʨʝʹʝʥʦʿ ʣʦʢʘʮʠʿʠ ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʘ ʣʦʢʘʣʥʠʭ ʛʨʘʜʠʿʝʥʘʪʘ 

ʧʨʠʪʠʩʢʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʚʦʨʘ ʥʘ ʩʘʤʦʤ ʦʤʦʪʘʯʫ ʟʛʨʘʜʝ.ñ
101

 ɸʢʦ ʿʝ ʛʦʜʠʰˁʠ 

ʨʘʩʧʦʥ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ -10 ʜʦ +30 ʩʪʝʧʝʥʠ ʠ ʙʨʟʠʥʘ ʚʝʪʨʘ ʦʜ 0-10 m/sec ʧʨʦʩʪʦʤ 

ʨʘʯʫʥʠʮʦʤ ʜʦʣʘʟʠʤʦ ʜʦ ʧʦʜʘʪʢʘ ʜʘ ʧʦʩʪʦʿʠ ʚʠʰʝ ʦʜ 3000 ʫʩʣʦʚʘ ʟʘ ʚʝʥʪʠʣʘʮʠʿʫ ʫ 

ʪʦʢʫ ʿʝʜʥʝ ʛʦʜʠʥʝ. ʇʨʦʿʝʢʪʘʥʪʩʢʦ ʨʝʰʝˁʝ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʠʣʘʛʦʹʘʚʘ. ʅʘ ʦʩʥʦʚʫ 

ʩʤʝʨʥʠʮʘ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʠʨʦʜʥʝ ʚʝʥʪʠʣʘʮʠʿʝ ʧʨʦʩʪʦʨ ʫ ʧʨʦʩʪʦʨʠʿʠ ʢʦʿʘ ʩʝ ʚʝʥʪʠʣʠʨʘ 

ʿʝ ʧʦʜʝˀʝʥ ʥʘ ʜʚʝ ʟʦʥʝ: 

- ʟʦʥʘ ʫ ʢʦʿʦʿ ʩʝ ʚʘʟʜʫʭ ʫʚʦʜʠ ʠʣʠ ʦʜʩʪʨʘˁʫʿʝ ʠʟ ʧʨʦʩʪʦʨʠʿʝ, 

- ʦʩʪʘʣʠ ʧʨʦʩʪʦʨ- ʟʦʥʘ ʜʠʩʘˁʘ. (ʩʣʠʢʘ 2.1.) 

 

 
             ʘ) ʙ) 

 
             ʮ) ʜ) 

ʉʣʠʢʘ 2.1. ʉʥʘʙʜʝʚʘˁʝ ʠ ʦʜʚʦʹʝˁʝ ʚʘʟʜʫʭʘ ʧʫʪʝʤ ʚʝʥʪʠʣʠʨʘˁʘ , ʘ) ʢʦʤʙʠʥʦʚʘʥʦ, ʩʥʘʙʜʝʚʘˁʝ 

ʚʘʟʜʫʭʦʤ ʠ ʦʜʚʦʹʝˁʝ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʧʨʦʩʪʦʨʠʿʝ, ʙ) ʢʘʦ ʘ) ʢʦʜ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʟʦʥʘ ʜʠʩʘˁʘ ʿʝ 

ʩʧʝʮʠʬʠʯʥʘ ʟʙʦʛ ʧʨʠʩʫʩʪʚʘ ʛʣʝʜʘʣʠʰʪʘ, ʮ) ʤʝʰʘˁʝ ʚʘʟʜʫʭʘ, ʩʥʘʙʜʝʚʘˁʝ ʫ ʚʠʰʝʤ ʜʝʣʫ ʧʨʦʩʪʦʨʠʿʝ ʘ 

ʦʜʚʦʹʝˁʝ ʫ ʥʠʞʝʤ, ʜ) ʩʥʘʙʜʝʚʘˁʝ ʫ ʥʠʞʝʤ ʘ ʦʜʚʦʹʝˁʝ ʫ ʚʠʰʝʤ ʜʝʣʫ ʧʨʦʩʪʦʨʠʿʝ, ʀʟʚʦʨ: ɸʫʪʦʨ ʧʨʝʤʘ 
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ʅʘʿʙʦˀʠ ʫʩʣʦʚʠ ʩʝ ʧʦʩʪʠʞʫ ʫ  ʩʣʫʯʘʿʫ ʘ) ʠ ʙ) ʛʜʝ ʿʝ ʟʦʥʘ ʩʥʘʙʜʝʚʘˁʘ ʚʘʟʜʫʭʦʤ ʠʟʥʘʜ 

ʟʦʥʝ ʜʠʩʘˁʘ.  

                                                

101 ʉʪʝʚʘʥʦʚʠ˂, ɾ. (2015) ʀʩʪʨʘʞʠʚʘˁʝ ʧʨʦʩʪʦʨʥʝ ʫʥʠʬʦʨʤʥʦʩʪʠ ʠʥʜʠʢʘʪʦʨʘ ʪʦʧʣʦʪʥʦʛ ʢʦʤʬʦʨʘ ʫ 

ʟʛʨʘʜʘʤʘ ʿʘʚʥʝ ʥʘʤʝʥʝ, ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ, ʄʘʰʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʅʠʰ, ʩʪʨ. 19. 
102 CIBSE Guide A, Environmental Design, ʩʪʨ. 1-20. 
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ɺʨʣʦ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʢʨʝʠʨʘˁʫ ʪʝʨʤʠʯʢʝ ʠ ʩʪʨʫʿʥʝ ʩʣʠʢʝ ʫ ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ 

ʠʛʨʘʿʫ ʧʨʦʮʝʧʠ ʠ ʦʪʚʦʨʠ, ʯʠʿʠ ʫʪʠʮʘʿ ʥʘʿʚʠʰʝ ʜʦʣʘʟʠ ʜʦ ʠʟʨʘʞʘʿʘ ʫ ʿʘʢʦ ʭʣʘʜʥʠʤ ʠ 

ʪʦʧʣʠʤ ʜʘʥʠʤʘ. ʋʪʠʮʘʿʠ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʨʠʣʠʢʘ ʢʦʿʠ ʧʦʜʩʪʠʯʫ ʤʝʭʘʥʠʟʤʝ ʧʨʠʨʦʜʥʝ 

ʚʝʥʪʠʣʘʮʠʿʝ ʩʫ: ʤʝʭʘʥʠʯʢʠ, ʤʝʭʘʥʠʟʘʤ ʢʦʥʚʝʢʮʠʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʚʝʪʨʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦ ʠʥʜʫʢʦʚʘʥʘ ʢʦʥʚʝʢʮʠʿʘ.
103

  

ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʿʝ ʚʨʣʦ ʚʘʞʥʘ ʠ ʝʬʠʢʘʩʥʘ ʧʘʩʠʚʥʘ ʪʝʭʥʠʢʘ ʢʦʿʦʤ ʩʝ ʩʤʘˁʫʿʝ 

ʝʥʝʨʛʠʿʘ ʟʘ ʭʣʘʹʝˁʝ ʫ ʟʛʨʘʜʠ ʠ ʧʦʙʦˀʰʘʚʘ ʢʚʘʣʠʪʝʪ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ. ʇʨʠʣʠʢʦʤ 

ʧʨʦʿʝʢʪʦʚʘˁʘ ʧʨʠʨʦʜʥʝ ʚʝʥʪʠʣʘʮʠʿʝ (ʦʪʚʦʨʘ) ʧʦʪʨʝʙʥʦ ʿʝ ʟʥʘˁʝ ʠ ʧʨʝʮʠʟʥʦ 

ʧʨʝʜʚʠʹʘˁʝ ʢʨʝʪʘˁʘ ʚʘʟʜʫʭʘ ʠ ʪʨʘʥʩʬʝʨʘ ʪʦʧʣʦʪʝ ʫ ʠ ʦʢʦ ʟʛʨʘʜʝ. ʇʨʠʣʠʢʦʤ ʠʟʨʘʜʝ 

ʝʥʝʨʛʝʪʩʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʚʝ˂ʘ ʧʨʝʮʠʟʥʦʩʪ ʩʝ ʧʦʩʪʠʞʝ ʢʦʜ ʤʘʣʠʭ ʦʪʚʦʨʘ ʜʦʢ ʢʦʜ ʚʝ˂ʠʭ 

ʢʘʦ ʰʪʦ ʩʫ ʦʪʚʦʨʠ ʢʦʜ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʨʝʟʫʣʪʘʪʠ ʩʫ ʚʨʣʦ ʜʠʩʢʫʪʘʙʠʣʥʠ ʠ ʟʘʚʠʩʝ ʦʜ 

ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʧʨʝʮʠʟʥʦ ʫʪʚʨʜʠʪʠ.
104

 

 

ʉʠʩʪʝʤ ʚʝʥʪʠʣʘʮʠʿʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʦʤʦʛʫ˂ʠ ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ ʠ ʟʘʜʦʚʦˀʠ ʧʦʪʨʝʙʝ 

ʭʣʘʹʝˁʘ ʫʟ ʣʦʢʘʣʥʦ ʢʦʥʪʨʦʣʠʩʘˁʝ. ʇʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʟʘ ʭʣʘʹʝˁʝ ʩʝ ʫʛʣʘʚʥʦʤ ʧʦʚʝʟʫʿʫ 

ʩʘ ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʥʦʚʠʭ ʦʙʿʝʢʘʪʘ ʘʣʠ ʠ ʧʦʩʪʦʿʝ˂ʝ ʟʛʨʘʜʝ ʩʝ ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʫʟ 

ʢʦʨʠʰ˂ʝˁʝ ʧʨʠʥʮʠʧʘ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ. ɿʛʨʘʜʝ ʢʦʿʝ ʩʝ ʧʘʩʠʚʥʦ ʚʝʥʪʠʣʠʨʘʿʫ ʩʚʘʢʘʢʦ 

ʢʦʨʠʩʪʝ ʤʘˁʝ ʝʥʝʨʛʠʿʝ ʦʜ ʦʥʠʭ ʢʦʿʝ ʢʦʨʠʩʪʝ ʤʝʭʘʥʠʯʢʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʫ. 

ʇʘʩʠʚʥʦ ʭʣʘʹʝˁʝ ʫʚʝʣʠʢʦ ʢʦʨʠʰ˂ʝʥʦ ʢʦʜ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠʭ ʦʙʿʝʢʘʪʘ ʧʦʜʨʘʟʫʤʝʚʘ 

ʧʦʧʨʝʯʥʫ ʚʝʥʪʠʣʘʮʠʿʫ, ʧʘʩʠʚʥʦ ʚʝʥʪʠʣʠʨʘˁʝ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʤˁʘʢʘ ʠ ʧʘʩʠʚʥʦ 

ʭʣʘʹʝˁʝ ʫ ʪʦʢʫ ʥʦ˂ʠ. 
105

 

ʇʘʩʠʚʥʦ ʭʣʘʹʝˁʝ ʩʝ ʧʦʩʪʠʞʝ ʿʝʜʥʦʩʪʘʚʥʠʤ ʦʪʚʘʨʘˁʝʤ ʧʨʦʟʦʨʘ ʢʘʜʘ ʩʫ ʧʨʦʩʪʦʨʠ ʟʘ 

ʚʝʥʪʠʣʠʨʘˁʝ ʤʘʣʝ ʧʦʚʨʰʠʥʝ ʰʪʦ ʥʠʿʝ ʘʧʣʠʢʘʪʠʚʥʦ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʠʤʘʿʫ˂ʠ ʫ 

ʚʠʜʫ ʚʠʩʦʢʝ ʧʣʘʬʦʥʝ ʠ ʥʝʤʦʛʫ˂ʥʦʩʪ ʦʪʚʘʨʘˁʘ ʧʨʦʟʦʨʘ. ʄʦʛʫ˂ʝ ʿʝ ʧʨʠʤʝʥʠʪʠ 

ʿʝʜʥʦʩʪʘʚʥʦ ʧʘʩʠʚʥʦ ʭʣʘʹʝˁʝ ʢʦʜ ʦʩʪʘʣʠʭ ʧʨʦʩʪʦʨʘ ʧʦʧʫʪ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʠ 

ʩʚʣʘʯʠʦʥʠʮʘ. ʇʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʤˁʘʢʘ ʫʚʦʜʝ ʩʚʝʞ ʚʘʟʜʫʭ ʢʨʦʟ ʦʪʚʦʨʝ 

ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʥʠʞʠʤ ʥʠʚʦʠʤʘ ʥʘ ʚʝʪʨʦʚʠʪʦʿ ʩʪʨʘʥʠ ʠ ʠʟʚʣʘʯʝ ʪʦʧʘʦ ʚʘʟʜʫʭ ʫ 

                                                

103  ʉʪʝʚʘʥʦʚʠ˂, ɾ. (2015)  
104 wind profile exponent, pressure coefficient and discharge coefficient. ʀʟʚʦʨ: Zhiqiang, Y. Mohamed, M. 

Mankibi, Y. (2015) Review of Natural Ventilation Models,  Energy Procedia, ʚʦʣ. 78, ʩʪʨ. 2700-2705. 
105 BS 5925 (1991) Code of Practice for Ventilation, Principles and Designing for Natural Ventilation  

http://www.sciencedirect.com.proxy.kobson.nb.rs:2048/science/article/pii/S1876610215020871#%21
http://www.sciencedirect.com.proxy.kobson.nb.rs:2048/science/article/pii/S1876610215020871#%21


56 

 

ʢʘʥʘʣʝ ʥʘ ʚʠʰʠʤ ʥʠʚʦʠʤʘ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʜʠʟʘˁʘ ʪʦʧʣʦʛ ʚʘʟʜʫʭʘ ʠ ʨʘʟʣʠʢʝ ʫ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʅʦ˂ʥʦ ʭʣʘʹʝˁʝ ʫ ʟʛʨʘʜʘʤʘ ʚʝʣʠʢʝ ʪʝʨʤʠʯʢʝ ʤʘʩʝ ʠʤʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ 

ʧʦʩʪʠʟʘˁʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʫʥʫʪʨʘʰˁʝ ʪʝʤʧʝʨʘʪʫʨʝ.  

ʅʘʿʚʝ˂ʠ ʝʬʝʢʘʪ ʚʝʥʪʠʣʘʮʠʿʝ ʿʝ ʢʘʜʘ ʩʝ ʧʨʦʟʦʨʠ ʥʘʣʘʟʝ ʥʘ ʚʠʰʝ ʬʘʩʘʜʘ ʠ ʢʘʜʘ ʤʦʛʫ ʜʘ 

ʩʝ ʦʪʚʦʨʝ ʫ ʪʦʢʫ ʜʘʥʘ. ɽʬʝʢʪʠ ʚʝʥʪʠʣʘʮʠʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠ ʦʥʜʘ ʢʘʜʘ ʩʫ ʧʨʦʟʦʨʠ ʥʘ 

ʿʫʞʥʦʿ ʩʪʨʘʥʠ ʦʙʿʝʢʪʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 2.18. 

 

ʊʘʙʝʣʘ 2.18. ɽʬʝʢʪʠ ʚʝʥʪʠʣʘʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʣʦʞʘʿ ʧʨʦʟʦʨʘ ʥʘ ʬʘʩʘʜʠ, ʀʟʚʦʨ: CIBSE 

Guide A
106

  

ʇʦʣʦʞʘʿ ʧʨʦʟʦʨʘ 

ʅʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ɽʬʝʢʪʠ ʚʝʥʪʠʣʘʮʠʿʝ 

ʋ ʪʦʢʫ ʜʘʥʘ ʋ ʪʦʢʫ ʥʦ˂ʠ ʀʟʤʝʥʘ ʚʘʟʜʫʭʘ 
ɺʝʥʪʠʣʘʮʠʦʥʠ 

ʛʫʙʠʮʠ 

ʅʘ ʿʫʛʫ 

ʟʘʪʚʦʨʝʥʠ ʦʪʚʦʨʝʥʠ 1 0,3 

ʦʪʚʦʨʝʥʠ ʟʘʪʚʦʨʝʥʠ 3 1,0 

ʦʪʚʦʨʝʥʠ ʦʪʚʦʨʝʥʠ 10 3,3 

ʅʘ ʚʠʰʝ ʬʘʩʘʜʘ 

ʟʘʪʚʦʨʝʥʠ ʦʪʚʦʨʝʥʠ 2 0,6 

ʦʪʚʦʨʝʥʠ ʟʘʪʚʦʨʝʥʠ 10 3,3 

ʦʪʚʦʨʝʥʠ ʦʪʚʦʨʝʥʠ 30 10 

 

 

ʉʠʩʪʝʤʠ ʢʣʠʤʘʪʠʟʘʮʠʿʝ 

 

ʇʦʨʝʜ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʘʮʠʿʝ ʧʦʩʪʦʿʝ ʠ ʩʠʩʪʝʤʠ ʢʣʠʤʘʪʠʟʘʮʠʿʝ ʢʦʿʠ ʟʘ 

ʨʘʟʣʠʢʫ ʦʜ ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ ʠʤʘʿʫ ʫʣʦʛʫ ʟʘʛʨʝʚʘˁʘ ʧʨʦʩʪʦʨʘ ʠ ʜʝʣʠʤʠʯʥʦ 

ʧʨʦʚʝʪʨʘʚʘˁʘ. ʉʠʩʪʝʤʠ ʢʣʠʤʘʪʠʟʘʮʠʿʝ ʠʤʘʿʫ ʚʝ˂ʠ ʙʨʦʿ ʬʫʥʢʮʠʿʘ ʫ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ 

ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ ʛʦʜʠʥʝ. ʂʦʜ ʚʝʣʠʢʠʭ ʠ ʢʦʤʧʣʝʢʩʥʠʭ ʦʙʿʝʢʘʪʘ ʧʦʧʫʪ 

ʩʧʦʨʪʩʢʠʭ ʧʦʩʪʦʿʝ ʠʥʩʪʘʣʠʨʘʥʠ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʝ ʬʫʥʢʮʠʿʝ ʦʚʠʭ ʩʠʩʪʝʤʘ ʩʫ: 

- ʟʘʛʨʝʚʘˁʝ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ, 

- ʭʣʘʹʝˁʝ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ, 

- ʚʝʥʪʠʣʘʮʠʿʘ, 

- ʦʜʨʞʘʚʘˁʝ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ:  

                                                

106 CIBSE Guide A, 2006, ʩʪʨ. 1-20. 
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ʚʣʘʞʝˁʝ ʫ ʟʠʤʩʢʦʤ ʘ ʩʫʰʝˁʝ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ, 

- ʦʜʨʞʘʚʘˁʝ ʧʦʪʨʝʙʥʝ ʯʠʩʪʦ˂ʝ ʚʘʟʜʫʭʘ.  

Ăʂʣʠʤʘʪʠʟʘʮʠʦʥʘ ʧʦʩʪʨʦʿʝˁʘ ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ 

ʦʜʨʞʘʚʘʿʫ ʫ ʦʢʚʠʨʫ ʥʝʢʠʭ ʧʨʦʧʠʩʘʥʠʭ ʛʨʘʥʠʮʘ ʢʦʥʩʪʘʥʪʥʠʤ. ʆʥʘ ʩʿʝʜʠˁʫʿʫ ʯʝʪʠʨʠ 

ʧʦʤʝʥʫʪʝ ʪʝʨʤʦʜʠʥʘʤʠʯʢʝ ʬʫʥʢʮʠʿʝ ʧʨʠʧʨʝʤʝ ʚʘʟʜʫʭʘ: ʛʨʝʿʘˁʝ, ʭʣʘʹʝˁʝ, ʚʣʘʞʝˁʝ ʠ 

ʩʫʰʝˁʝ. ʇʦʩʝʜʫʿʫ ʠ ʘʫʪʦʤʘʪʩʢʠ ʫʨʝ́ʘʿ ʟʘ ʨʝʛʫʣʠʩʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ.ñ 
107

 

ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʫ ʉʨʙʠʿʠ ʙʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʿʝ 

ʯʘʩʦʚʥʠ ʙʨʦʿ ʠʟʤʝʥʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ, ʦʙʨʘʯʫʥʘʪ ʟʘ 

ʟʘʧʨʝʤʠʥʫ ʟʛʨʘʜʝ ʫʥʫʪʘʨ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ.  

ʆʜʨʝʹʠʚʘˁʝ ʢʦʣʠʯʠʥʝ ʚʘʟʜʫʭʘ (ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ) ʚʨʰʠ ʩʝ ʧʨʝʤʘ ʧʦʩʪʨʦʿʝˁʫ. 

ʀʥʪʝʥʟʠʪʝʪ ʧʦʪʨʝʙʥʦʛ ʧʨʦʚʝʪʨʘʚʘˁʘ ʥʝ ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʟʘʧʨʝʤʠʥʝ ʧʨʦʩʪʦʨʠʿʝ ʚʝ˂ ʠ 

ʦʜ ˁʝʥʝ ʚʠʩʠʥʝ, ʧʦʣʦʞʘʿʘ, ʩʪʝʧʝʥʘ ʠ ʤʝʩʪʘ ʟʘʛʘʹʝʥʦʩʪʠ ʚʘʟʜʫʭʘ. ʆʜʨʝʹʠʚʘˁʝ 

ʧʦʪʨʝʙʥʦʛ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ  ʤʦʞʝ ʙʠʪʠ ʧʨʝʤʘ ʚʘʟʜʫʰʥʦʤ ʦʙʨʦʢʫ ʪʿ. ʧʨʝʤʘ ʢʦʣʠʯʠʥʠ 

ʚʘʟʜʫʭʘ ʧʦʪʨʝʙʥʦʿ ʧʦ ʦʩʦʙʠ ʥʘ ʯʘʩ. ʆʚʘʿ ʧʦʩʪʫʧʘʢ ʿʝ ʥʘʿʧʦʛʦʜʥʠʿʠ ʟʘ ʚʝʣʠʢʝ 

ʧʨʦʩʪʦʨʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʧʦʟʦʨʠʰʪʘ, ʙʠʦʩʢʦʧʠ ʠ ʩʧʦʨʪʩʢʝ ʩʘʣʝ. ʇʨʝʤʘ ɼʀʅ 1946, ʫ 

ʜʝʣʫ 2 (01.94) ʜʘʪʝ ʩʫ ʩʣʝʜʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʙʨʦʢʝ ʩʧʦˀʥʦʛ ʚʘʟʜʫʭʘ: 

- ʧʦʟʦʨʠʰʪʘ, ʢʦʥʮʝʨʪʥʝ ʜʚʦʨʘʥʝ, ʙʠʦʩʢʦʧʠ, ʯʠʪʘʦʥʠʮʝ, ʭʘʣʝ ʩʘʿʤʠʰʪʘ, ʧʨʦʜʘʿʥʝ 

ʧʨʦʩʪʦʨʠʿʝ, ʤʫʟʝʿʠ, ʬʠʩʢʫʣʪʫʨʥʝ ʩʘʣʝ ʠ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ- 20 m
3
/h ʧʦ ʦʩʦʙʠ, 

- ʧʦʿʝʜʠʥʘʯʥʝ ʤʘʣʝ ʢʘʥʮʝʣʘʨʠʿʝ- 40 m
3
/h ʧʦ ʦʩʦʙʠ.
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2.3.3. ɿʚʫʯʥʠ ʢʦʤʬʦʨ 

 

ɿʚʫʯʥʠ ʢʦʤʬʦʨ ʧʨʝʜʩʪʘʚˀʘ ʫʩʣʦʚʝ ʫ ʢʦʿʠʤʘ ʿʝ ʥʠʚʦ ʙʫʢʝ ʫ ʧʨʦʩʪʦʨʠʿʠ ʪʘʢʘʚ ʜʘ ʥʝ 

ʠʟʘʟʠʚʘ ʦʩʝ˂ʘʿ ʥʝʧʨʠʿʘʪʥʦʩʪʠ. 
109

  

 

                                                

107 Reknagel, Ġprenger, Ġramek, Ļeperkoviĺ (2002) Grejanje i klimatizacija sa primpremom tople vode I 

rashladnom tehnikom,  V ʠʟʜʘˁʝ Vrnjaļka Banja: Interklima, ʩʪʨ. 1074. 
108

 Reknagel, Ġprenger, Ġramek, Ļeperkoviĺ (2002) 
109 ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ 61/2011 ʯʣʘʥ 2. 
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ʋ ʧʨʠʣʦʛʫ 5 ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʈʉ ʥʘʚʝʜʝʥʦ ʿʝ ʜʘ ʩʝ 

ʟʚʫʯʥʠ ʢʦʤʬʦʨ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ˀʫʜʝ ʢʘʦ ʧʨʠʿʝʤʥʠʢʝ ʠ ʢʘʦ ʠʟʚʦʨʝ ʟʚʫʢʘ ʧʦʩʪʠʞʝ 

ʩʣʝʜʝ˂ʠʤ ʤʝʨʘʤʘ: 

- ʘʜʝʢʚʘʪʥʦʤ ʠʟʦʣʘʮʠʿʦʤ ʦʜ ʚʘʟʜʫʰʥʦʛ ʟʚʫʢʘ ʫʥʫʪʨʘʰˁʠʭ ʛʨʘʹʝʚʠʥʩʢʠʭ 

ʝʣʝʤʝʥʘʪʘ, 

- ʘʜʝʢʚʘʪʥʦʤ ʠʟʦʣʘʮʠʿʦʤ ʦʜ ʚʘʟʜʫʰʥʦʛ ʟʚʫʢʘ ʩʧʦˀʘʰˁʠʭ ʛʨʘʹʝʚʠʥʩʢʠʭ 

ʝʣʝʤʝʥʘʪʘ, 

- ʘʜʝʢʚʘʪʥʦʤ ʠʟʦʣʘʮʠʿʦʤ ʧʦʜʦʚʘ ʠ ʟʠʜʦʚʘ ʦʜ ʟʚʫʢʘ ʫʜʘʨʘ, 

- ʧʨʠʭʚʘʪˀʠʚʠʤ ʥʠʚʦʦʤ ʟʚʫʯʥʦʛ ʧʨʠʪʠʩʢʘ ʟʚʫʢʦʚʘ ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʙʠʣʦ ʢʦʿʠ ʟʚʫʢ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʤʘʩʢʠʨʘˁʝ ʧʨʝʩʣʫʰʘʚʘˁʘ, 

- ʘʜʝʢʚʘʪʥʠʤ ʘʢʫʩʪʠʯʥʠʤ ʦʜʟʠʚʦʤ ʧʨʦʩʪʦʨʠʿʘ ʠ ʧʨʦʩʪʦʨʘ ʢʦʿʠʤ ʩʝ ʦʜʨʝʹʫʿʝ 

ʯʫʿʥʦʩʪ ʠ ʢʚʘʣʠʪʝʪ ʢʦʨʠʩʥʠʭ ʟʚʫʢʦʚʘ, 

- ʘʜʝʢʚʘʪʥʠʤ ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʩʠʩʪʝʤʘ ʠʥʩʪʘʣʘʮʠʿʘ ʢʦʿʝ ʥʝ ʩʤʝʿʫ ʜʘ ʥʘʨʫʰʝ 

ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʝ ʛʨʘʹʝʚʠʥʩʢʝ ʠ ʘʨʭʠʪʝʢʪʦʥʩʢʝ ʤʝʨʝ ʟʘ ʧʦʩʪʠʟʘˁʝ ʟʚʫʯʥʦʛ 

ʢʦʤʬʦʨʘ. 

 

ɼʦʟʚʦˀʝʥʠ ʥʠʚʦ ʙʫʢʝ ʫ ʩʨʝʜʠʥʠ ʫ ʢʦʿʦʿ ʯʦʚʝʢ ʙʦʨʘʚʠ, ʤʝʪʦʜʝ ʤʝʨʝˁʘ ʢʘʦ ʠ ʙʣʠʞʠ 

ʫʩʣʦʚʠ ʢʦʿʠ ʤʦʨʘʿʫ ʜʘ ʩʝ ʠʩʧʫʥʝ ʧʨʦʧʠʩʘʥʠ ʩʫ ʫ ʇʨʘʚʠʣʥʠʢʫ ʦ ʜʦʟʚʦˀʝʥʦʤ ʥʠʚʦʫ 

ʙʫʢʝ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ.
110

  

ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʦʢʨʫʞʝʥʝ ʟʝʣʝʥʠʣʦʤ ʠ ʦʢʦ ˁʠʭ ʥʝ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʘʥ ʠʟʚʦʨ ʙʫʢʝ. 

ʄʠʥʠʤʘʣʥʘ ʫʜʘˀʝʥʦʩʪ ʦʜ ʩʪʘʥʦʚʘˁʘ ʫ ʦʢʨʫʞʝˁʫ ʠʟʥʦʩʠ 50 m ʪʘʢʦ ʜʘ ʠʭ ʠ ʫʢʦʣʠʢʦ 

ʧʦʩʪʦʿʠ ʠʟʚʦʨ ʙʫʢʝ ʥʝ ʫʛʨʦʞʘʚʘ. 

ʆʚʠ ʦʙʿʝʢʪʠ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ. ʂʦʤʧʦʟʠʮʠʿʘ ʿʝ ʪʘʢʚʘ ʜʘ ʩʝ ʤʦʨʘ 

ʧʦʩʪʠ˂ʠ ʜʘ ʙʫʢʘ ʫ ʧʨʦʩʪʦʨʠʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ, ʫ ʜʚʦʨʘʥʘʤʘ ʛʜʝ ʩʝ ʦʜʚʠʿʘʿʫ 

ʩʧʦʨʪʩʢʠ ʜʦʛʘʹʘʿʠ, ʥʝ ʦʤʝʪʘ ʨʘʜ ʢʦʨʠʩʥʠʢʘ ʧʨʦʩʪʦʨʘ ʫ ʜʨʫʛʠʤ ʜʝʣʦʚʠʤʘ ʟʛʨʘʜʝ (ʩʘʣʝ 

ʟʘ ʦʜʨʞʘʚʘˁʝ ʯʘʩʦʚʘ ʿʦʛʝ ʥʧʨ. ʠʣʠ ʨʘʜ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʫ ʮʝʥʪʨʫ). ʄʝʨʝˁʝ ʥʠʚʦʘ ʙʫʢʝ 

ʠ ʢʦʨʠʛʦʚʘˁʝ ʠʟʤʝʨʝʥʦʛ ʥʠʚʦʘ ʟʘʚʠʩʥʦ ʦʜ ʪʠʧʘ ʙʫʢʝ ʦʙʘʚˀʘ ʩʝ ʤʝʪʦʜʘʤʘ ʢʦʿʝ ʩʫ 

ʦʧʠʩʘʥʝ ʫ ʩʪʘʥʜʘʨʜʫ JUS U.J6.090.   

                                                

110Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 54/92 
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ɹʫʢʘ ʩʝ ʫ ʦʙʿʝʢʪʠʤʘ ʤʝʨʠ ʥʘ ʥʘʿʤʘˁʦʿ ʫʜʘˀʝʥʦʩʪʠ 1 m ʦʜ ʟʠʜʦʚʘ ʠ 1,5 m ʦʜ ʧʨʦʟʦʨʘ, ʘ 

ʥʘ ʚʠʩʠʥʠ ʦʜ 1,2 ʜʦ 1,5 m ʦʜ ʧʦʜʘ ʠ ʪʦ ʢʘʜʘ ʩʫ ʧʨʦʟʦʨʠ ʟʘʪʚʦʨʝʥʠ. 

ɹʫʢʘ ʠʟʚʘʥ ʦʙʿʝʢʪʘ (ʫ ʢʦʤʫʥʘʣʥʦʿ ʩʨʝʜʠʥʠ) ʤʝʨʠ ʩʝ ʥʘ ʚʠʩʠʥʠ ʦʜ 1,2 ʜʦ 1,5 m ʦʜ 

ʧʦʚʨʰʠʥʝ ʪʝʨʝʥʘ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʥʘʿʤʘˁʝ 3,5 m ʦʜ ʟʠʜʦʚʘ ʦʙʿʝʢʪʘ (ʘʢʦ ʪʦ ʫʩʣʦʚʠ 

ʜʦʟʚʦˀʘʚʘʿʫ) ʠ ʜʨʫʛʠʭ ʨʝʬʣʝʢʪʫʿʫ˂ʠʭ ʧʦʚʨʰʠʥʘ ʠʣʠ ʦʜ ʨʝʛʫʣʘʮʠʦʥʝ ʣʠʥʠʿʝ ʛʜʝ ʥʝʤʘ 

ʦʙʿʝʢʘʪʘ.  

ʋ ʟʦʥʘʤʘ ʟʝʣʝʥʠʣʘ ʦʜʤʦʨʘ ʠ ʨʝʢʨʝʘʮʠʿʝ ʙʫʢʘ ʩʝ ʤʝʨʠ ʥʘ 5 ʤʝʨʥʠʭ ʤʝʩʪʘ ʢʦʿʘ ʩʝ ʙʠʨʘʿʫ 

ʪʘʢʦ ʜʘ ʮʝʣʦʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʟʦʥʘ ʙʫʜʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʠʚʝʥʘ. 
111

 

 

ʇʨʝʤʘ CEN CR 1752 ɽʚʨʦʧʩʢʠ ʧʨʦʿʝʢʪʥʠ ʢʨʠʪʝʨʿʫʤʠ ʟʘ ʫʥʫʪʨʘʰˁʠ ʢʦʤʬʦʨ
112

 ʙʫʢʘ ʫ 

ʚʘʟʜʫʭʫ ʠʟʤʝʹʫ ʧʨʦʩʪʦʨʘ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʧʨʝʥʦʩʠ ʩʝ ʧʨʝʢʦ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʢʘʥʘʣʘ. 

ɹʫʢʘ ʛʝʥʝʨʠʩʘʥʘ ʫ ʿʝʜʥʦʤ ʧʨʦʩʪʦʨʫ ʠ ʧʨʝʥʝʰʝʥʘ ʫ ʜʨʫʛʠ ʿʝ ʨʝʣʝʚʘʥʪʥʘ ʠ ʪʨʝʙʘ ʜʘ ʩʝ 

ʤʝʨʠ.
113

 ʊʘʙʝʣʘ 2.19. ʜʘʿʝ ʧʨʠʢʘʟ ʜʦʟʚʦˀʝʥʠʭ ʥʠʚʦʘ ʟʚʫʢʘ ʛʝʥʝʨʠʩʘʥʠʭ ʠ/ʠʣʠ 

ʪʨʘʥʩʤʠʪʦʚʘʥʠʭ ʧʨʝʢʦ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʧʨʦʩʪʦʨʠʤʘ ʟʘ ʪʨʠ 

ʢʘʪʝʛʦʨʠʿʝ ʦʙʿʝʢʘʪʘ. 

 

ʊʘʙʝʣʘ 2.19. ʅʠʚʦʠ ʙʫʢʝ ʪʨʘʥʩʤʠʪʦʚʘʥʠ ʧʨʝʢʦ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ,
114

 ʀʟʚʦʨ: CEN CR 

1752 

ʊʠʧ ʦʙʿʝʢʪʘ ʇʨʦʩʪʦʨ ʫ ʦʙʿʝʢʪʫ 
ʂʘʪʝʛʦʨʠʿʘ 

ɸ ɹ ʎ 

ʂʘʥʮʝʣʘʨʠʿʝ 
ʄʘʣʝ ʢʘʥʮʝʣʘʨʠʿʝ 30 35 40 

ʂʦʥʬʝʨʝʥʮʠʿʩʢʝ ʩʘʣʝ 30 35 40 

ʈʝʩʪʦʨʘʥʠ 
ʂʘʬʝʪʝʨʠʿʝ  35 40 50 

ʂʫʭʠˁʝ  40 55 60 

ʉʧʦʨʪ 
ɿʘʪʚʦʨʝʥʘ ʩʧʦʨʪʩʢʘ ʠʛʨʘʣʠʰʪʘ 35 45 50 

ɹʘʟʝʥʠ 40 45 50 

ʆʧʰʪʠ ʧʨʦʩʪʦʨʠ 
ʊʦʘʣʝʪʠ  40 45 50 

ʉʚʣʘʯʠʦʥʠʮʝ  40 45 50 

ʂʦʤʝʨʮʠʿʘʣʘ ʇʨʦʜʘʚʥʠʮʝ  35 40 50 

                                                

111 ʇʨʘʚʠʣʥʠʢ ʦ ʜʦʟʚʦˀʝʥʦʤ ʥʠʚʦʫ ʙʫʢʝ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ (ʉʣ. ɻʣʘʩʥʠʢ ʈʉ 54/92) 
112  CEN CR 1752 Ventilation for buildings- design criteria for the indoor environment 
113 ɼʝʦ ɸ.4.4.1. CEN CR 1752- Airborne noise between enclosed spaces 
114 ʆʨʠʛʠʥʘʣʥʦ ʪʘʙʝʣʘ ɸ.10 ʩʪʘʥʜʘʨʜʘ CEN CR 1752 ʩʪʨ. 33. 
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2.3.4. ɺʠʟʫʝʣʥʠ ʢʦʤʬʦʨ  

 

ɺʠʟʫʝʣʥʠ (ʩʚʝʪʣʦʩʥʠ) ʢʦʤʬʦʨ ʧʨʝʜʩʪʘʚˀʘ ʫʩʣʦʚʝ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʦʙʨʦ ʚʠʹʝˁʝ, 

ʪʘʯʥʦ ʠ ʙʨʟʦ ʦʧʘʞʘˁʝ ʫʟ ʤʠʥʠʤʘʣʥʦ ʥʘʧʨʝʟʘˁʝ ʦʯʠʿʫ. 
115

 

ʆʩʥʦʚʥʠ ʮʠˀ ʢʦʜ ʧʨʦʿʝʢʪʦʚʘˁʘ ʦʩʚʝʪˀʝˁʘ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʿʝ ʧʦʩʪʠʟʘˁʝ 

ʦʧʪʠʤʘʣʥʠʭ ʫʩʣʦʚʘ ʟʘ ʝʬʠʢʘʩʥʫ ʠ ʫʛʦʜʥʫ ʚʠʟʫʝʣʥʫ ʧʝʨʮʝʧʮʠʿʫ ʠʛʨʘʯʘ ʠ ʧʦʩʤʘʪʨʘʯʘ 

ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʚʨʝʤʝ ʦʜʨʞʘʚʘˁʘ ʫʪʘʢʤʠʮʘ ʫ ʪʦʢʫ ʜʘʥʘ: ʫʛʣʘʚʥʦʤ ʩʫ ʪʦ ʚʝʯʝʨˁʠ ʩʘʪʠ. 

ʋ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʤ ʮʝʥʪʨʠʤʘ, ʙʝʟ ʙʘʟʝʥʘ, ʨʘʯʫʥʘ ʩʝ ʜʘ ʥʘ ʦʩʚʝʪˀʝˁʝ ʠʜʝ ʜʦ 20 

% ʫʢʫʧʥʦʛ ʫʪʨʦʰʢʘ ʝʥʝʨʛʠʿʝ. ʋ ʮʝʥʪʨʠʤʘ ʩʘ ʙʘʟʝʥʠʤʘ ʦʢʦ 8 %.
116

 

ʉʚʝʪʣʦʩʥʠ ʢʦʤʬʦʨ ʫ ʟʛʨʘʜʘʤʘ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʫʚʦʹʝˁʝʤ ʧʨʠʨʦʜʥʦʤ ʩʚʝʪʣʘ ʠ 

ʚʝʰʪʘʯʢʠʤ ʦʩʚʝʪˀʝˁʝʤ. 

ʇʨʠʣʠʢʦʤ ʫʚʦʹʝˁʘ ʧʨʠʨʦʜʥʦʛ ʩʚʝʪʣʘ ʧʦʪʨʝʙʥʦ ʿʝ: 

- ʧʨʠʤʝʥʠʪʠ ʤʝʨʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʤʘʢʩʠʤʘʣʥʦ ʫʚʦʹʝˁʝ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʫ 

ʧʨʦʩʪʦʨʠʿʝ, 

- ʣʝʪʠ ʦʙʝʟʙʝʜʠʪʠ ʤʘʢʩʠʤʘʣʘʥ ʫʧʘʜ ʜʠʬʫʟʥʦʛ ʠ ʤʠʥʠʤʘʣʘʥ ʫʧʘʜ ʜʠʨʝʢʪʥʦʛ 

ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʫʧʦʪʨʝʙʦʤ ʩʝʥʠʣʘ ʠ ʟʘʩʪʦʨʘ, 

- ʩʠʩʪʝʤʠ ʟʘʰʪʠʪʝ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʤʦʨʘʿʫ ʜʘ ʦʤʦʛʫ˂ʝ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ 

ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʫ ʧʨʦʩʪʦʨʠʿʘʤʘ ʙʝʟ ʢʦʨʠʰ˂ʝˁʘ ʚʝʰʪʘʯʢʦʛ ʦʩʚʝʪˀʝˁʘ, 

- ʦʙʝʟʙʝʜʠʪʠ ʝʬʠʢʘʩʥʫ ʢʦʥʪʨʦʣʫ ʙˀʝʩʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʫʟ ʟʘʜʨʞʘʚʘˁʝ 

ʧʨʦʧʠʩʘʥʦʛ ʥʠʚʦʘ ʦʩʚʝʪˀʝʥʦʩʪʠ, 

- ʠʥʪʝʥʟʠʪʝʪ ʚʝʰʪʘʯʢʦʛ ʦʩʚʝʪˀʝˁʘ ʪʨʝʙʘ ʧʨʦʿʝʢʪʦʚʘʪʠ ʫ ʩʢʣʘʜʫ ʩʘ ʥʘʤʝʥʦʤ 

ʧʨʦʩʪʦʨʠʿʘ.
117

 

 

                                                

115 ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ 61/2011 ʯʣʘʥ 2. 
116 GPG 390, ʩʪʨ.11 
117 ʇʨʠʣʦʛ 5 ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ, ʉʣ. ɻʣʘʩʥʠʢ 61/2011 
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2.3.4.1. ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ 

ʇʨʦʩʪʦʨʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʩʚʝʪʣʘ ʢʦʜ ʜʚʦʨʘʥʘ ʩʝ ʧʦʩʪʠʞʝ: 

- ʦʩʚʝʪˀʝˁʝʤ ʢʨʦʟ ʚʝʨʪʠʢʘʣʥʝ ʟʠʜʥʝ ʧʨʝʛʨʘʜʝ, 

- ʦʩʚʝʪˀʝˁʝʤ ʢʨʦʟ ʧʣʘʬʦʥ, 

- ʢʦʤʙʠʥʦʚʘʥʠʤ ʦʩʚʝʪˀʝˁʝʤ, 

- ʦʩʚʝʪˀʝˁʝʤ ʠ ʦʨʠʿ ʝʥʪʘʮʠʿʦʤ ʿʝʜʥʦʜʝʣʥʝ ʜʚʦʨʘʥʝ, 

- ʦʩʚʝʪˀʝˁʝʤ ʠ ʦʨʠʿ ʝʥʪʘʮʠʿʦʤ ʚʠʰʝʜʝʣʥʝ ʜʚʦʨʘʥʝ, 

- ʫʪʠʮʘʿʘ ʛʣʝʜʘʣʠʰʪʘ ʥʘ ʥʘʯʠʥ ʦʩʚʝʪˀʘʚʘˁʘ ʠ ʦʨʠʿ ʝʥʪʘʮʠʿʫ. 

ʅʘ ʩʣʠʮʠ 2.2. ʧʨʠʢʘʟʘʥ ʿʝ ʧʨʦʩʪʦʨ ʜʚʦʨʘʥʝ ʩʘ ʦʧʪʠʤʘʣʥʦʤ ʦʨʠʿ ʝʥʪʘʮʠʿʦʤ ʠʟʚʦʨʘ 

ʩʚʝʪʣʦʩʪʠ. 

 
 

ʉʣʠʢʘ 2.2. ʆʩʥʦʚʘ ʜʚʦʨʘʥʝ ʩʘ ʦʧʪʠʤʘʣʥʦʤ ʦʨʠʿ ʝʥʪʘʮʠʿʦʤ, ʀʟʚʦʨ: Koruģnjak (2012)118  

 

ʉʣʠʢʘ 2.3. ʧʨʠʢʘʟʫʿʝ ʤʦʛʫ˂ʝ ʥʘʯʠʥʝ ʧʨʠʨʦʜʥʦʛ ʦʩʚʝʪˀʘʚʘˁʘ ʧʨʦʩʪʦʨʘ ʜʚʦʨʘʥʘ. 

 

 

 

 

                                                

118 Koruģnjak, B. (2012)  Zgrade za sport, Sveuļiliġte u Zagrebu, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ , ʩʘʞʝʮʠ 

ʧʨʝʜʘʚʘˁʘ 
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ʉʣʠʢʘ 2.3. ʆʩʥʦʚʘ ʠ ʧʨʝʩʝʮʠ ʩʘ ʧʨʠʢʘʟʦʤ ʦʪʚʦʨʘ ʥʘ ʬʘʩʘʜʠ ʠ ʢʨʦʚʫ, ʧʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ, ʤʦʛʫ˂ʘ 

ʨʝʰʝˁʘ, ʀʟʚʦʨ: Koruģnjak (2012)  

 

ɼʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʦ ʢʚʘʣʠʪʝʪʥʦ ʦʩʚʝʪˀʝˁʝ ʦʜʨʝʹʝʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʧʦʪʨʝʙʥʦ ʿʝ 

ʜʝʬʠʥʠʩʘʪʠ ʦʩʥʦʚʥʝ ʟʘʭʪʝʚʝ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʠʩʧʫʥʠʪʠ ʜʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʜʦʙʨʘ 

ʚʠʜˀʠʚʦʩʪ. ʇʨʝʤʘ ʟʘʭʪʝʚʠʤʘ ʚʠʟʫʝʣʥʦʛ ʢʦʤʬʦʨʘ ʢʦʨʠʩʥʠʢʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

ʤʦʞʝʤʦ ʩʚʨʩʪʘʪʠ ʫ ʥʝʢʦʣʠʢʦ ʢʘʪʝʛʦʨʠʿʘ: 

- ʪʘʢʤʠʯʘʨʠ, 

- ʩʣʫʞʙʝʥʘ ʣʠʮʘ (ʩʫʜʠʿʝ, ʧʨʝʜʩʪʘʚʥʠʮʠ ʨʘʟʥʠʭ ʩʧʦʨʪʩʢʠʭ ʘʩʦʮʠʿʘʮʠʿʘ), 

- ʛʣʝʜʘʦʮʠ, 

- ʤʝʜʠʿʠ. 

ɿʘ ʨʘʟʣʠʯʠʪʝ ʢʘʪʝʛʦʨʠʿʝ ʢʦʨʠʩʥʠʢʘ ʚʠʜʥʦ ʧʦˀʝ ʿʝ ʨʘʟʣʠʯʠʪʦ. ʂʚʘʣʠʪʝʪʥʦ ʦʩʚʝʪˀʝˁʝ 

ʥʝʢʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ ʠʥʩʪʘʣʘʮʠʿʫ ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ 

ʩʚʝʪʣʦʩʪʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʹʠʚʘˁʝ ʩʚʝʪʣʦʩʪʠ ʜʫʞ ʮʝʣʝ ʧʦʚʨʰʠʥʝ ʠʛʨʘʣʠʰʪʘ, ʩʘ 

ʘʜʝʢʚʘʪʥʦʤ ʢʦʥʪʨʦʣʦʤ ʙˀʝʰʪʘˁʘ ʠ ʚʝʨʥʦʤ ʨʝʧʨʦʜʫʢʮʠʿʦʤ ʙʦʿʘ.  

ɿʘʪʚʦʨʝʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʥʠʢʘʜ ʥʠʩʫ ʥʘʤʝˁʝʥʝ ʿʝʜʥʦʿ ʚʨʩʪʠ ʩʧʦʨʪʘ. ɼʘ ʙʠ ʠʟʙʝʛʣʠ 

ʙˀʝʰʪʘˁʝ ʠ ʛʫʙʠʪʘʢ ʢʦʥʪʨʘʩʪʘ ʪʨʝʙʘ ʠʟʙʝʛʘʚʘʪʠ ʧʦʩʪʘʚˀʘˁʝ ʧʦʪʧʫʥʦ 
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ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʜʝʣʦʚʘ ʢʨʦʚʘ ʠʟʥʘʜ ʪʝʨʝʥʘ, ʢʘʦ ʠ ʧʦʩʪʘʚˀʘˁʝ ʨʝʬʣʝʢʪʦʨʘ ʠʟʥʘʜ ʛʣʘʚʘ 

ʠʛʨʘʯʘ ʠ ʩʘʤʦʛ ʠʛʨʘʣʠʰʪʘ.  

ʆʩʚʝʪˀʝˁʝ ʫ ʧʨʦʩʪʦʨʫ ʠʤʘ ʪʨʠ ʩʚʨʭʝ: ʜʘ ʦʤʦʛʫ˂ʠ ʢʦʨʠʩʥʠʮʠʤʘ ʜʘ ʨʘʜʝ ʠ ʜʘ ʩʝ ʢʨʝ˂ʫ 

ʙʝʟʙʝʜʥʦ, ʜʘ ʦʤʦʛʫ˂ʠ ʠʩʧʨʘʚʥʦ ʦʙʘʚˀʘˁʝ ʟʘʜʘʪʘʢʘ ʠ ʜʘ ʩʪʚʦʨʠ ʧʨʠʿʘʪʥʫ ʘʪʤʦʩʬʝʨʫ.  

ɿʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʚʠʟʫʝʣʥʦ ʦʢʨʫʞʝˁʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʘʤʦ ʝʣʝʢʪʨʠʯʥʠʤ 

ʦʩʚʝʪˀʝˁʝʤ ʘʣʠ ʚʝ˂ʠʥʘ ˀʫʜʠ ʧʨʝʬʝʨʠʨʘ ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ. ʆʚʦ ʥʘʨʦʯʠʪʦ ʧʦʜʨʞʘʚʘ 

ʈʝʛʫʣʘʪʠʚʘ ʦ ʨʘʜʥʠʤ ʧʨʦʩʪʦʨʠʤʘ
119

 (ʦ ʟʜʨʘʚˀʫ, ʩʠʛʫʨʥʦʩʪʠ ʠ ʜʦʙʨʦʙʠʪʠ ʥʘ ʨʘʜʥʦʤ 

ʤʝʩʪʫ) ʠʟ 1992. ʧʨʝʤʘ ʢʦʿʦʿ ʩʝ ʟʘʭʪʝʚʘ ʧʨʠʩʫʩʪʚʦ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʝˁʘ ʩʚʠʤ ʨʘʜʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ. ʇʨʦʿʝʢʪʦʚʘˁʝʤ ʫʚʦʜʠʤʦ ʜʥʝʚʥʦ ʩʚʝʪʣʦ ʫ ʧʨʦʩʪʦʨʝ ʪʘʤʦ ʛʜʝ ʿʝ ʤʦʛʫ˂ʝ 

ʯʠʤʝ ʰʪʝʜʠʤʦ ʝʥʝʨʛʠʿʫ, ʠʟʙʝʛʘʚʘʤʦ ʧʨʠʩʫʩʪʚʦ ʙˀʝʩʢʘ ʠ ʟʙʫˁʫʿʫ˂ʝ ʨʝʬʣʝʢʩʠʿʝ, 

ʧʨʝʛʨʝʚʘˁʘ ʠʣʠ ʧʨʝʢʦʤʝʨʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ.120 

 

ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʝˁʘ 

 

ʂʚʘʥʪʠʪʘʪʠʚʥʘ ʧʨʦʮʝʥʘ ʥʠʚʦʘ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʘʿʘ ʿʝ ʚʝʦʤʘ ʩʣʦʞʝʥʠ ʧʨʦʮʝʩ. ʅʠʚʦ 

ʩʧʦʥˀʦʛ ʦʩʚʝʪˀʝˁʘ ʩʝ ʨʘʟʣʠʢʫʿʝ ʦʜ ʜʦʙʘ ʜʘʥʘ ʠ ʜʦʙʘ ʛʦʜʠʥʝ ʠ ʟʘʚʠʩʠ ʦʜ 

ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ. ʅʠʚʦ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʝˁʘ ʫ ʦʜʨʝʹʝʥʦʿ ʪʘʯʢʠ ʫ ʦʙʿʝʢʪʫ 

ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ ʧʨʦʮʝʥʘʪ ʥʠʚʦʘ ʩʚʝʪʣʦʩʪʠ ʢʦʿʠ ʧʘʜʥʝ ʙʝʟ ʧʨʝʧʨʝʢʘ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ 

ʨʘʚʘʥ ʫ ʦʙʿʝʢʪʫ. ʆʚʘʿ ʦʜʥʦʩ ʩʝ ʥʘʟʠʚʘ ʌʘʢʪʦʨ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʘʿʘ.  

 

ʇʨʦʩʝʯʥʠ ʬʘʢʪʦʨ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʠʥʠʮʠʿʘʣʥʠ ʧʘʨʘʤʝʪʘʨ ʫ 

ʧʨʦʿʝʢʪʦʚʘˁʫ. ʈʘʯʫʥʘ ʩʝ ʧʨʝʤʘ ʬʦʨʤʫʣʠ: 

DF = (T AwŬ M) / A (1 ï Ra
2
) 

ʛʜʝ ʿʝ DF ʬʘʢʪʦʨ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ (%), T ʿʝ ʜʠʬʫʟʥʘ ʪʨʘʥʩʤʠʩʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʟʘ 

ʟʘʩʪʘʢˀʠʚʘˁʝ ʫʢˀʫʯʫʿʫ˂ʠ ʝʬʝʢʘʪ ʧʨˀʘʚʰʪʠʥʝ ʥʘ ʟʘʩʪʘʢˀʝʥʦʿ ʧʦʚʨʰʠʥʠ (ʪʘʙʝʣʘ 

2.20.), Aw ʿʝ ʥʝʪʦ ʧʦʚʨʰʠʥʘ ʟʘʩʪʘʢˀʝˁʘ ʧʨʦʟʦʨʘ (m
2
), Ŭ ʿ ʚʝʨʪʠʢʘʣʥʠ ʫʛʘʦ ʥʘʩʧʨʘʤ 

ʥʝʙʘ ʢʦʿʝ ʿʝ ʚʠʜʥʦ ʠʟ ʮʝʥʪʨʘ ʧʨʦʟʦʨʘ (Ü) (ʩʣʠʢʘ 2.4. ), M ʿʝ ʬʘʢʪʦʨ ʦʜʨʞʘʚʘˁʘ (ʪʘʙʝʣʘ 

                                                

119 The Workplace (Health, Safety and Welfare) Regulations 1992 (London: The Stationery Office) (1992) 
120 CIBSE Guide A, ʩʪʨ. 1-20. 
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2.21.), A ʿʝ ʫʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʫʥʫʪʨʘʰˁʠʭ ʧʨʝʛʨʘʜʘ (ʧʣʘʬʦʥʘ, ʧʦʜʘ, ʧʨʦʟʦʨʘ ʠ ʟʠʜʦʚʘ) 

(m
2
), Ra ʧʨʦʩʝʯʥʘ ʨʝʬʣʝʢʩʠʿʘ ʫʥʫʪʨʘʰˁʠʭ ʧʦʚʨʰʠʥʘ (ʪʘʙʝʣʘ 2.22.). 

 

ʊʘʙʝʣʘ 2.20. ɼʠʬʫʟʥʘ ʪʨʘʥʩʤʠʩʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʟʘʩʪʘʢˀʠʚʘˁʝ, ʀʟʚʦʨ: CIBSE Guide A
121

  
ʊʠʧ ʟʘʩʪʘʢˀʝˁʘ ɼʠʬʫʟʥʘ ʪʨʘʥʩʤʠʩʠʿʘ 

ʏʠʩʪʦ ʩʪʘʢʣʦ 

ʿʝʜʥʦʩʪʨʫʢʦ  

ʜʚʦʩʪʨʫʢʦ 

 

0,8 

0,7 

ɼʚʦʩʪʨʫʢʦ ʩʪʘʢʣʦ ʥʠʩʢʘ ʝʤʠʩʠʿʘ 0,69 

ɼʚʦʩʪʨʫʢʦ ʩʪʘʢʣʦ ʩʘ ʧʨʠʟʤʘʪʠʯʥʠʤ ʟʘʩʪʘʢˀʝˁʝʤ 0,3 

ɼʚʦʩʪʨʫʢʦ ʩʪʘʢʣʦ ʩʘ ʦʪʚoʨʠʤʘ ʩʘ ʦʛʣʝʜʘʣʠʤʘ ʟʘ ʢʦʥʪʨʦʣʫ 

ʫʧʘʜʘ ʩʫʥʯʝʚʠʭ ʟʨʘʢʘ 
0,3 

 

 

ʊʘʙʝʣʘ 2.21. ʌʘʢʪʦʨ ʦʜʨʞʘʚʘˁʘ ʟʘʩʪʘʢˀʝʥʠʭ ʧʦʚʨʰʠʥʘ ʟʘ ʬʘʢʪʦʨ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ, 

ʀʟʚʦʨ: CIBSE Guide A 

ʇʨʦʩʪʦʨʠʿʘ  
ʇʨʦʮʝʥʪʫʘʣʥʦ ʛʫʙʠʪʘʢ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʯʠʩʪʠʤ ʟʘʩʪʘʢˀʝˁʝʤ  

ʩʝʦʩʢʦ ʧʦʜʨʫʯʿʝ- ʧʨʝʜʛʨʘʹʝ ʛʨʘʜ 

ɿʘʛʘʹʝʥʠ ʧʨʦʩʪʦʨ, ʚʝʞʙʘʣʠʰʪʝ, ʙʘʟʝʥʠ  12-24 12-24 

 

 
ʊʘʙʝʣʘ 2.22. ʈʝʬʣʝʢʩʠʿʘ ʟʘ ʢʘʣʢʫʣʘʮʠʿʫ DF ʬʘʢʪʦʨʘ ʧʨʠʣʠʢʦʤ ʨʘʥʦʛ ʧʨʦʿʝʢʪʦʚʘˁʘ, ʀʟʚʦʨ: 
CIBSE Guide A 
ʇʦʚʨʰʠʥʘ ʈʝʬʣʝʢʩʠʿʘ 

ʃʘʢʠ ʟʠʜʦʚʠ ʠ ʧʦʜʥʘ ʰʫʧˀʠʥʘ 0,6 

ʉʨʝʜˁʠ ʟʠʜʦʚʠ ʠ ʰʫʧˀʠʥʘ ʫ ʧʦʜʫ 0,5 

ʊʘʤʥʠ ʟʠʜʦʚʠ ʠ ʰʫʧˀʠʥʘ ʫ ʧʦʜʫ 0,4 

                                                    

 

 

 

 

 

 

 

                                                

121 ʩʪʨ.1-23. 
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ʉʣʠʢʘ 2.4. ɺʝʨʪʠʢʘʣʥʠ ʫʛʘʦ Ŭ ʦʜ ʩʨʝʜʠʥʝ ʧʨʦʟʦʨʘ ʢʘ ʚʠʜʥʦʤ ʥʝʙʫ ʥʘʩʧʨʘʤ ˁʝʛʘ, ʀʟʚʦʨ: CIBSE Guide A 

 

DF= 3 % ʦʜʥʦʩʥʦ 10000 x 3/100= 300 lx.   

 

2.3.4.2. ʇʨʝʧʦʨʫʢʝ ʟʘ ʦʩʚʝʪˀʝˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʇʦʨʝʜ ʦʩʥʦʚʥʦʛ ʦʩʚʝʪˀʝˁʘ ʧʦʩʪʦʿʠ ʠ ʥʫʞʥʦ ʦʩʚʝʪˀʝˁʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʙʝʟʙʝʜʥʦʩʪ 

ʛʣʝʜʘʣʘʮʘ ʧʨʠʣʠʢʦʤ ʫʣʘʩʢʘ ʥʘ ʪʨʠʙʠʥʝ ʢʘʦ ʠ ʧʨʠʣʠʢʦʤ ʝʚʘʢʫʘʮʠʿʝ ʩʘ ʪʨʠʙʠʥʘ. ɼʘ 

ʛʣʝʜʘʦʮʠ ʥʝ ʙʠ ʦʩʪʘʣʠ ʫ ʤʨʘʢʫ ʧʨʠʣʠʢʦʤ ʠʟʥʝʥʘʜʥʦʛ ʧʨʝʢʠʜʘ ʥʘʧʘʿʘˁʘ ʝʣʝʢʪʨʠʯʥʦʤ 

ʝʥʝʨʛʠʿʦʤ ʠʟ ʜʠʩʪʨʠʙʫʪʠʚʥʝ ʤʨʝʞʝ ʧʨʠʤʝˁʫʿʫ ʩʝ ʜʚʝ ʤʦʛʫ˂ʥʦʩʪʠ. ʇʨʚʘ ʿʝ ʜʘ ʩʝ ʜʝʦ 

ʩʚʝʪʠˀʢʠ ʢʦʿʝ ʦʩʚʝʪˀʘʚʘʿʫ ʠʛʨʘʣʠʰʪʝ ʠ ʪʨʠʙʠʥʝ ʧʨʠʢˀʫʯʠ ʥʘ ʧʦʩʝʙʥʘ ʩʪʨʫʿʥʘ ʢʦʣʘ 

ʧʦʚʝʟʘʥʘ ʩʘ ʨʝʟʝʨʚʥʠʤ ʠʟʚʦʨʦʤ ʥʘʧʘʿʘˁʘ, ʘʛʨʝʛʘʪʦʤ ʠʣʠ ʜʘ ʧʦʩʪʦʿʝ ʧʦʩʝʙʥʘ ʩʪʨʫʿʥʘ 

ʢʦʣʘ ʢʦʿʘ ʩʝ ʫʢˀʫʯʫʿʫ ʫ ʩʣʫʯʘʿʫ ʥʝʩʪʘʥʢʘ ʤʨʝʞʥʦʛ ʥʘʧʦʥʘ. ʅʘ ʨʝʟʝʨʚʥʠ ʠʟʚʦʨ 

ʥʘʧʘʿʘˁʘ ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʠ ʜʝʦ ʩʚʝʪʠˀʢʠ ʢʦʿʝ ʦʩʚʝʪˀʘʚʘʿʫ ʭʦʜʥʠʢʝ ʠ ʧʨʦʣʘʟʝ. 

ʇʨʝʧʦʨʫʯʝʥʠ ʤʠʥʠʤʫʤʠ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʚʝʪˀʝʥʦʩʪʠ ʪʨʠʙʠʥʘ ʩʫ 25 lux. 

 

ʈʘʟʣʠʢʫʿʝʤʦ ʧʨʝʧʦʨʫʢʝ ʠ ʟʘʭʪʝʚʝ ʟʘ ʦʩʚʝʪˀʝˁʝ ʦʙʿʝʢʘʪʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʜʚʠʿʘʿʫ ʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ, ʩʘ ʪʚ ʧʨʝʥʦʩʦʤ ʠ ʙʝʟ ʪʚ ʧʨʝʥʦʩʘ. ʊʘʙʝʣʘ 2.23. 

ʧʨʠʢʘʟʫʿʝ ʚʨʝʜʥʦʩʪʠ ʧʨʝʧʦʨʫʢʘ ʟʘ ʦʩʚʝʪˀʝˁʝ ʧʨʦʩʪʦʨʘ ʙʝʟ ʊɺ ʧʨʝʥʦʩʘ. 
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ʊʘʙʝʣʘ 2.23. ʇʨʝʧʦʨʫʢʝ ʟʘ ʦʩʚʝʪˀʝˁʝ ʩʧʦʨʪʩʢʠʭ ʧʨʦʩʪʦʨʘ ʙʝʟ ʊɺ ʧʨʝʥʦʩʘ ʀʟʚʦʨ: ʄʦʪʠʢʘ, 

(ʥ.ʜ.)
122

 
ʉʧʦʨʪ (ʙʝʟ ʪʚ 

ʧʨʝʥʦʩʘ) 

ʅʠʚʦ 

ʘʢʪʠʚʥʦʩʪʠ 
ɽ (lx) U1 U2 Ra T(K) 

ɸʪʣʝʪʠʢʘ ʫ 

ʟʘʪʚʦʨʝʥʦʤ 

t/r 200 0,3 0,5 65 2000 

A 300 0,4 0,5 65 4000 

P 500 0,5 0,7 65 4000 

ʇʣʠʚʘˁʝ ʫ 

ʟʘʪʚʦʨʝʥʦʤ 

t/r 200 0,3 0,5 60 3000 

A 300 0,3 0,5 60 3000 

P 500 0,3 0,5 60 3000 

ʂʦʰʘʨʢʘ ʫ 

ʟʘʪʚʦʨʝʥʦʤ 

t/r 300 0,4 0,6 65 4000 

A 400 0,5 0,7 65 4000 

P 600 0,5 0,7 65 4000 

ʌʫʜʙʘʣ ʫ 

ʟʘʪʚʦʨʝʥʦʤ 

t/r 300 0,4 0,6 65 4000 

A 400 0,5 0,7 65 4000 

P 600 0,5 0,7 65 4000 

ʊʝʥʠʩ 

t/r 500 0,4 0,6 65 4000 

A 750 0,4 0,6 65 4000 

P 1000 0,4 0,6 65 4000 

ʆʜʙʦʿʢʘ 

t/r 300 0,4 0,6 65 4000 

A 500 0,5 0,7 65 4000 

P 600 0,5 0,7 65 4000 

ɹʦʢʩ 

t/r 500 0,4 0,6 65 4000 

A 100 0,5 0,7 65 4000 

P 2000 0,5 0,7 65 4000 

ʉʪʦʥʠ ʪʝʥʠʩ 

t/r 300 0,4 0,6 60 4000 

A 400 0,5 0,7 60 4000 

P 600 0,5 0,7 60 4000 

t- ʪʨʝʥʠʥʛ, r- ʨʝʢʨʝʘʮʠʿʘ, ɸ- ʥʘʮʠʦʥʘʣʥʦ ʪʘʢʤʠʯʝˁʝ, ʘʤʘʪʝʨʩʢʠ ʥʠʚʦ, P- ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʠʚʦ, E- 

ʩʨʝʜˁʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʦʩʚʝʪˀʝʥʦʩʪ ʥʘ ʥʠʚʦʫ ʪʣʘ, U1- ʨʘʚʥʦʤʝʨʥʦʩʪ ʦʩʚʝʪˀʝʥʦʩʪʠ ʜʝʬʠʥʠʩʘʥ ʢʘʦ 

Emin/ Emax ʨʘʚʥʦʤʝʨʥʦʩʪ ʦʩʚʝʪˀʝʥʦʩʪʠ ʜʝʬʠʥʠʩʘʥ ʢʘʦ Emin/ Esre, Ra- ʠʥʜʝʢʩ ʨʝʧʨʦʜʫʢʮʠʿʝ ʙʦʿʝ, T- 

ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʿʝ 

 

ʋ ʇʨʘʚʠʣʥʠʢʫ ʦ ʫʩʣʦʚʠʤʘ ʟʘ ʦʙʘʚˀʘˁʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ Ăʉʣ. ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 

17/2013 ʥʝʤʘ ʩʪʘʚʢʝ ʦ ʚʠʟʫʝʣʥʦʤ ʢʦʤʬʦʨʫ ʛʣʝʜʘʣʘʮʘ ʠ ʩʧʦʨʪʠʩʪʘ. ʉʘʤʠʤ 

ʧʨʦʿʝʢʪʦʚʘˁʝʤ ʩʝ ʦʙʝʟʙʝʹʫʿʫ ʥʝʦʤʝʪʘʥʝ ʚʠʟʫʨʝ ʰʪʦ ʥʠʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʧʦʛʣʘʚˀʘ. 

ʉʤʘʪʨʘ ʩʝ ʜʘ ʩʫ ʠʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʦ ʚʠʟʫʝʣʥʦʤ ʢʦʥʪʘʢʪʫ ʛʣʝʜʘʣʘʮ ʩʧʝʢʪʘʢʣ. 

 

                                                

122 ʄʦʪʠʢʘ, ɼ. ʠ ʜʨʫʛʠ (ʥ.ʜ.) ɽʣʝʢʪʨʠʯʥʦ ʦʩʚʝʪˀʝˁʝ ʠ ˁʝʛʦʚ ʟʥʘʯʘʿ, ʧʨʝʫʟʝʪʦ ʩʘ 

http://www.bas.gov.ba/images/upload/glasnik/clanak1_1_2_15.pdf 
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ʋ ʩʪʘʥʜʘʨʜʫ ɽN 12193 ʆʩʚʝʪˀʝˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ (Sports Facility Lighting) ʜʘʪʝ 

ʩʫ ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʚʘʢʠ ʩʧʦʨʪ ʧʦʥʘʦʩʦʙ ʟʘ ʥʠʚʦ ʦʩʚʝʪˀʝʥʦʩʪʠ. ʅʠʚʦ ʦʩʚʝʪˀʝˁʘ ʥʝ ʩʤʝ 

ʧʘʩʪʠ ʠʩʧʦʜ ʚʨʝʜʥʦʩʪʠ ɽm. UGRL ʿʝ ʛʦʨˁʘ ʛʨʘʥʠʮʘ ʜʠʨʝʢʪʥʦʛ ʦʜʩʿʘʿʘ. ɼʦˁʘ ʛʨʘʥʠʮʘ  

ʠʥʜʝʢʩʘ ʙʦʿʝ,  Ra ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʘʢʘ ʠʣʠ ʚʝ˂ʘ ʦʜ ʚʨʝʜʥʦʩʪʠ ʠʟ ʪʘʙʝʣʝ 2.24. ʇʦʞʝˀʥʦ ʿʝ 

ʜʘ ʿʝ 80 ʘ UGRL ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʠʟʥʦʩʠ 19 ʟʘ ʧʦʪʨʝʙʝ ʪʨʝʥʠʨʘˁʘ ʟʘ ʩʚʝ ʩʧʦʨʪʦʚʝ 

ʧʨʠʢʘʟʘʥʝ ʫ ʪʘʙʝʣʠ.  

 

ʊʘʙʝʣʘ 2.24. ʅʠʚʦ ʦʩʚʝʪˀʝʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʧʦʨʪʦʚʝ, ʀʟʚʦʨ: ɽN 12193 
ʉʧʦʨʪʩʢʘ ʘʢʪʠʚʥʦʩʪ ɽm Ra 

ɸʝʨʦʙʠʢ 500 60 

ʉʪʨʝˀʘʰʪʚʦ 200 60 

ɸʪʣʝʪʠʢʘ (ʩʚʝ ʜʠʩʮʠʧʣʠʥʝ 500 60 

ɹʘʜʤʠʥʪʦʥ 750 60 

ʂʦʰʘʨʢʘ 750 60 

ɹʠʣʠʿʘʨ 750 80 

ʂʫʛʣʘˁʝ 200 60 

ɹʦʢʩ (ʪʘʢʤʠʯʝˁʝ ʠ ʪʨʝʥʠʥʛ) 2000 80 

ʇʝˁʘˁʝ ʥʘ ʩʪʝʥʫ 500 60 

ʀʛʨʝ (ʬʠʪʥʝʩ) 500 60 

ʌʫʜʙʘʣ 750 60 

ɻʠʤʥʘʩʪʠʢʘ 500 60 

ʈʫʢʦʤʝʪ 750 60 

ʍʦʢʝʿ ʥʘ ʣʝʜʫ 750 60 

ɷʫʜʦ 750 60 

ʂʘʨʘʪʝ 750 60 

ʇʣʠʚʘˁʝ 300 80 

ʐʢʦʣʩʢʦ ʧʣʠʚʘˁʝ 500 60 

ʉʪʦʥʠ ʪʝʥʠʩ 750 60 

ʊʝʥʠʩ 750 60 

ʆʜʙʦʿʢʘ 750 60 

ʈʚʘˁʝ 750 60 

 

ɸʥʘʣʠʟʘ ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʢʦʤʬʦʨʘ ʠ ʠʩʪʨʘʞʠʚʘˁʝ ʜʦʤʘ˂ʝ ʠ ʠʥʦʩʪʨʘʥʝ ʣʝʛʠʩʣʘʪʠʚʝ ʧʦ 

ʧʠʪʘˁʫ ʦʩʝ˂ʘʿʘ ʫʛʦʜʥʦʩʪʠ ʫ ʧʨʦʩʪʦʨʠʤʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʘʦ ʠ ʢʦʤʧʘʨʘʪʠʚʥʘ 

ʘʥʘʣʠʟʘ ʠʩʪʠʭ ʩʫ ʥʝʦʧʭʦʜʥʠ ʧʨʠʣʠʢʦʤ ʫʥʦʩʘ ʧʦʣʘʟʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʟʨʘʜʠ 

ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʥʘʢʦʥ ʫʩʚʘʿʘˁʘ ʤʝʪʦʜʦʣʦʛʠʿʝ. ɳʠʭʦʚʦ 
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ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘˁʝ ʿʝ ʩʫʰʪʠʥʘ ʧʦʩʪʠʟʘˁʘ ʰʪʦ ʚeʨʦʜʦʩʪʦʿʥʠʿʠʭ ʨʝʰʝˁʘ ʠ 

ʧʨʝʜʣʦʛʘ. 

 

2.4. ʉʪʨʫʢʪʫʨʘʣʥʠ ʠ ʪʝʭʥʠʯʢʠ ʝʣʝʤʝʥʪʠ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ 

ʢʦʿʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ 

 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ, ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ, 

ʚʝʥʪʠʣʠʨʘˁʝ ʠ ʦʩʚʝʪˀʘʚʘˁʝ, ʟʘʚʠʩʠ ʦʜ ʜʚʘ ʛʣʘʚʥʘ ʬʘʢʪʦʨʘ. ʇʨʚʠ ʿʝ ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ 

ʦʙʿʝʢʪʘ- ʢʨʦʚ, ʟʠʜʦʚʠ, ʚʨʘʪʘ, ʧʨʦʟʦʨʠ ʠ ʧʦʜʦʚʠ; ʪʿ. ʩʪʨʫʢʪʫʨʘʣʥʠ ʝʣʝʤʝʥʪʠ ʦʙʿʝʢʪʘ 

ʢʦʿʠ ʫʪʠʯʫ ʥʘ ˁʝʛʦʚ ʝʥʝʨʛʝʪʩʢʠ ʧʝʨʬʦʨʤʘʥʩ. ɼʨʫʛʠ ʬʘʢʪʦʨ ʩʫ ʠʥʩʪʘʣʘʮʠʿʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʤʝʭʘʥʠʯʢʝ ʠ ʝʣʝʢʪʨʠʯʥʝ ʦʧʨʝʤʝ ʫ ʦʙʿʝʢʪʫ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʩʝ ʫʟ 

ʩʪʨʫʢʪʫʨʘʣʥʝ ʝʣʝʤʝʥʪʝ ʩʪʚʘʨʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʫʥʫʪʨʘʰˁʘ ʢʣʠʤʘ; ʩʠʩʪʝʤʝ ʥʘʟʠʚʘʤʦ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ.
123

  

ɼʘʢʣʝ, ʥʘ ʫʢʫʧʥʠ ʝʥʝʨʛʝʪʩʢʠ ʧʝʨʬʦʨʤʘʥʩ ʦʙʿʝʢʪʘ ʫʪʠʯʫ ʩʣʝʜʝ˂ʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʝ 

ʤʦʨʘʿʫ ʘʥʘʣʠʟʠʨʘʪʠ: 

- ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʟʛʨʘʜʝ, 

- ʬʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ, 

- ʟʘʰʪʠʪʥʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʤʘˁʫʿʫ ʠʟʨʘʯʘʚʘˁʝ ʪʦʧʣʦʪʝ, 

- ʧʨʦʪʦʢ ʚʘʟʜʫʭʘ,  

- ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʦʙʿʝʢʪʘ. 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʟʛʨʘʜʝ ʢʦʿʠ ʯʠʥʝ ʩʚʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʨʘʟʜʚʘʿʘʿʫ ʛʨʝʿʘʥʠ ʦʜ 

ʥʝʛʨʝʿʘʥʦʛ ʜʝʣʘ ʟʛʨʘʜʝ, ʦʜʥʦʩʥʦ ʮʝʣʠʥʝ ʟʛʨʘʜʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʢʦʤʬʦʨʘ ʠʣʠ 

ʜʝʣʦʚʘ ʟʛʨʘʜʝ ʢʦʜ ʢʦʿʠʭ ʜʦʣʘʟʠ ʜʦ ʧʨʝʢʠʜʘ ʛʨʝʿʘˁʘ ʫʩʣʝʜ ʧʨʠʚʨʝʤʝʥʦʛ ʢʦʨʠʰ˂ʝˁʘ 

ʥʝʢʦʛ ʧʨʦʩʪʦʨʘ
124
. ʆʤʦʪʘʯ ʟʛʨʘʜʝ ʿʝ ʢˀʫʯʥʠ ʤʘʜʘ ʥʝ ʠ ʿʝʜʠʥʠ ʝʣʝʤʝʥʪ ʢʦʿʠ ʩʝ ʤʦʨʘ 

ʨʘʟʤʘʪʨʘʪʠ ʫ ʘʥʘʣʠʟʘʤʘ ʛʨʘʹʝʚʠʥʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʦʢʚʠʨʫ ʘʥʘʣʠʟʘ ʩʘ ʮʠˀʝʤ 

ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʊʦ ʿʝ ʤʝʩʪʦ ʠʥʪʝʨʘʢʮʠʿʝ ʩʧʦˀʥʦʛ ʠ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ, 

ʛʨʝʿʘʥʦʛ ʠ ʥʝʛʨʝʿʘʥʦʛ. ʊʝʤʧʝʨʘʪʫʨʥʝ ʨʘʟʣʠʢʝ ʢʦʜ ʥʘʩ ʩʫ ʚʝʣʠʢʝ ʠʟʤʝʹʫ ʦʚʘ ʜʚʘ 

                                                

123 Energy Efficency Guide for Municipal Recreation Facilities, Manitoba Hydro Power Smart, ʩʪʨ. 21. 
124 ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ Ăʉʣ. ɻʣʘʩʥʠʢ ʈʉñ 61/2011, ʯʣʘʥ 2. 
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ʧʨʦʩʪʦʨʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ. ʇʨʝʤʘ ʧʨʦʿʝʢʪʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʢʦʿʝ ʜʘʿʫ ʚʘʞʝ˂ʠ 

ʧʨʦʧʠʩʠ ʢʦʿʝ ʩʝ ʨʘʟʤʘʪʨʘʿʫ ʧʨʠʣʠʢʦʤ ʧʨʦʨʘʯʫʥʘ ʪʦʧʣʦʪʥʝ ʟʘʰʪʠʪʝ ʟʛʨʘʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ 20ÜC ʫʥʫʪʨʘ ʠ -12,1ÜC ʩʧʦˀʘ ʟʘ ɹʝʦʛʨʘʜ. ʈʘʟʣʠʢʘ ʫ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 32 

ʩʪʝʧʝʥʘ ʫʢʘʟʫʿʝ ʥʘ ʛʫʙʠʪʘʢ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʥʘʜʦʢʥʘʹʫʿʝʤʦ ʨʘʜʠ ʦʯʫʚʘˁʘ ʫʥʫʪʨʘʰˁʝʛ 

ʢʦʤʬʦʨʘ. ʄʦʨʘʿʫ ʩʝ ʧʦʤʝʥʫʪʠ ʠ ʟʘʩʪʘʢˀʝʥʝ ʧʦʚʨʰʠʥʝ ʛʜʝ ʩʝ ʢʨʦʟ ʩʪʘʢʣʦ ʛʫʙʠ ʚʝʣʠʢʘ 

ʢʦʣʠʯʠʥʘ ʝʥʝʨʛʠʿʝ.
 125

 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ 

Ăʇʦʨʝʜ ʦʩʪʘʣʠʭ ʝʣʝʤʝʥʘʪʘ ʢʘʦ ʜʝʣʦʚʘ ʛʨʘʹʝʚʠʥʩʢʦʛ ʩʢʣʦʧʘ ʧʦʩʝʙʥʦ ʿʝ ʟʥʘʯʘʿʥʘ 

ʨʘʟʫʹʝʥʦʩʪ ʦʙʿʝʢʪʘ, ʥʘʨʦʯʠʪʦ ʚʝʣʠʢʠʭ ʦʙʿʝʢʘʪʘ ʢʘʦ ʰʪʦ ʩʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ. 

ʈʘʟʫʹʝʥʦʩʪ ʩʝ ʠʟʨʘʞʘʚʘ ʪʘʢʦʟʚʘʥʠʤ ʬʘʢʪʦʨʦʤ ʦʙʣʠʢʘ. ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʧʨʝʜʩʪʘʚˀʘ 

ʦʜʥʦʩ ʠʟʤʝʹʫ ʧʦʚʨʰʠʥʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ (ʩʧʦˀʥʝ ʤʝʨʝ) ʠ ˁʠʤʝ ʦʙʫʭʚʘ˂ʝʥʝ 

ʙʨʫʪʦ ʟʘʧʨʝʤʠʥʝ ʟʛʨʘʜʝ. (fʦ= ɸ/Ve (m
-1
)).

126
 ʐʪʦ ʿʝ ʦʙʿʝʢʘʪ ʨʘʟʫʹʝʥʠʿʠʭ ʠ ʨʘʟʠʛʨʘʥʠʿʠʭ 

ʬʦʨʤʠ ʚʝ˂ʘ ʿʝ ʧʦʚʨʰʠʥʘ ʢʦʿʘ ʦʤʝʹʫʿʝ ˁʝʛʦʚʫ ʟʘʧʨʝʤʠʥʫ  ʪʝ ʩʫ ʠ ʚʝ˂ʠ ʛʫʙʠʮʠ ʝʥʝʨʛʠʿʝ 

ʢʨʦʟ ʦʤʦʪʘʯ. ʇʦʦʰʪʨʘʚʘˁʝʤ ʧʨʦʧʠʩʘ 1987. ʛʦʜʠʥʝ ʫ ʧʨʦʨʘʯʫʥʠʤʘ ʪʦʧʣʦʪʥʝ ʟʘʰʪʠʪʝ 

ʫʟʝʪ ʿʝ ʫ ʦʙʟʠʨ ʠ ʫʪʠʮʘʿ ʬʘʢʪʦʨʘ ʦʙʣʠʢʘ ʪʘʢʦ ʜʘ ʧʨʦʧʠʩʠ ʫʧʨʘʚʦ ʥʘ ʦʩʥʦʚʫ ʬʘʢʪʦʨʘ 

ʦʙʣʠʢʘ ʦʛʨʘʥʠʯʘʚʘʿʫ ʛʫʙʠʪʢʝ ʧʨʦʪʦʢʘ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ʩʚʝ ʜʝʣʦʚʝ ʦʤʦʪʘʯʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʟʘʧʨʝʤʠʥʝ.ñ 
127

 ʅʘ ʦʚʦ ʧʦʨʝʜ ʦʚʠʭ ʯʠʥʠʣʘʮʘ ʫʪʠʯʫ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʢʘʦ ʰʪʦ ʩʫ 

ʚʝʣʠʯʠʥʘ ʦʙʿʝʢʪʘ ʠ ʧʦʣʦʞʘʿ ʦʙʿʝʢʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʫʩʝʜʝ. 

ɿʘʰʪʠʪʥʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʩʤʘˁʫʿʫ ʠʟʨʘʯʘʚʘˁʝ ʪʦʧʣʦʪʝ 

ɿʘʰʪʠʪʥʠ ʝʣʝʤʝʥʪʠ ʩʫ ʩʧʦˀʥʠ ʠ ʫʥʫʪʨʘʰˁʠ ʟʘʩʪʦʨʠ, ʢʘʧʮʠ. ʅʘʙʨʦʿʘʥʠ ʝʣʝʤʝʥʪʠ ʥʘ 

ʧʨʚʦʤ ʤʝʩʪʫ ʠʤʘʿʫ ʚʝʣʠʢʫ ʫʣʦʛʫ ʫ ʩʧʨʝʯʘʚʘˁʫ ʧʨʝʛʨʝʚʘˁʘ ʫʥʫʪʨʘʰˁʠʭ ʧʨʦʩʪʦʨʘ 

ʣʝʪʠ, ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʭʘʣʘ ʥʘʨʦʯʠʪʦ ʩʧʨʝʯʘʚʘˁʝ ʧʦʿʘʚʝ ʙˀʝʩʢʘ ʠ ʧʦʩʪʠʟʘˁʝ ʚʠʟʫʝʣʥʦʛ 

ʢʦʤʬʦʨʘ ʢʘʢʦ ʢʦʜ ʢʦʨʠʩʥʠʢʘ, ʩʧʦʨʪʠʩʪʘ ʪʘʢʦ ʠ ʛʣʝʜʘʣʘʮʘ.  

                                                

125 ʈʠʩʪʠʚʦʿʝʚʠ˂-ʄʠʭʘʿʣʦʚʠ˂, ʄ. (2003) ʇʨʠʣʦʛ ʨʘʟʚʦʿʫ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ 

ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛ ʫʟʦʨʢʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʝʥʝʨʛʝʪʩʢʝ 

ʦʧʪʠʤʠʟʘʮʠʿʝ, ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʟʛʨʘʜʘ ʫ ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʝ aʨʭʠʪʝʢʪʫʨʝ - ʜʝʦ 1: ɸʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʝ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʩʪʨ. 25-57. 
126 ʏʣʘʥ 2. ʇʨʘʚʠʣʥʠʢʘ 
127 ʈʠʩʪʠʚʦʿʝʚʠ˂-ʄʠʭʘʿʣʦʚʠ˂, ʄ. (2003) ʇʨʠʣʦʛ ʨʘʟʚʦʿʫ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʧʘʨʘʤʝʪʘʨʘ 

ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ ʨʝʣʝʚʘʥʪʥʠʭ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛ ʫʟʦʨʢʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʝʥʝʨʛʝʪʩʢʝ 

ʦʧʪʠʤʠʟʘʮʠʿʝ, ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʟʛʨʘʜʘ ʫ ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʝ aʨʭʠʪʝʢʪʫʨʝ - ʜʝʦ 1: ɸʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʝ ʛʨʘʹʝʚʠʥʩʢʦʛ ʬʦʥʜʘ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʩʪʨ. 25-57. 
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ʇʨʦʪʦʢ ʚʘʟʜʫʭʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʧʦʿʘʚʫ ʚʣʘʛʝ ʫ ʟʠʜʦʚʠʤʘ ʠ ʢʦʥʪʨʦʣʫ ʪʝʤʧʝʨʘʪʫʨʝ ʫ 

ʩʘʤʦʤ ʦʙʿʝʢʪʫ, ʰʪʦ ʙʠ ʟʥʘʯʠʣʦ ʠ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ.
128

 

ʉʠʩʪʝʤʠ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ ʥʝ ʫʛʨʘʹʫʿʫ ʩʝ ʿʝʜʥʦʩʪʘʚʥʦ ʚʝ˂ ʩʝ ʛʨʘʜʝ 

ʧʨʠʣʠʢʦʤ ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʪʘ ʠʣʠ ˁʝʛʦʚʝ ʩʘʥʘʮʠʿʝ. ɱʘʢʦ ʿʝ ʙʠʪʥʦ ʢʦʿʠ ʩʝ ʤʘʪʝʨʠʿʘʣʠ 

ʢʦʨʠʩʪʝ ʠ ʜʦʢʣʝ ʛʦʜ ʩʫ ʨʘʟʫʤʥʦ ʥʝʧʨʦʧʫʩʪʠʚʠ ʟʘ ʚʘʟʜʫʭ ʤʦʛʫ ʙʠʪʠ ʜʝʦ ʩʠʩʪʝʤʘ. 

ɺʘʟʜʫʭ ʧʨʦʣʘʟʠ ʥʘ ʤʝʩʪʠʤʘ ʩʧʦʿʝʚʘ, ʧʫʢʦʪʠʥʘʤʘ ʫ ʤʘʪʝʨʠʿʘʣʫ ʠ ʦʪʚʦʨʠʤʘ ʛʜʝ ʩʫ 

ʝʣʝʢʪʨʠʯʥʝ ʢʫʪʠʿʝ. ɻʫʙʠʮʠ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʨʠʢʘʟʘʥʠ 

ʩʫ ʥʘ ʩʣʠʮʠ 2.5. 

 

ʉʣʠʢʘ 2.5. ɻʫʙʠʮʠ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʦʙʿʝʢʪʘ129  

 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʦʙʿʝʢʪʘ 

ʇʦʜ ʦʧʰʪʠʤ ʩʪʘˁʝʤ ʤʠʩʣʠ ʩʝ ʥʘ ʧʦʩʣʝʜʠʮʝ ʥʘʩʪʘʣʝ ʫʩʣʝʜ ʩʪʘʨʝˁʘ, ʨʘʟʥʠʭ ʦʰʪʝ˂ʝˁʘ 

ʠ ʥʝʘʜʝʢʚʘʪʥʦʛ ʦʜʨʞʘʚʘˁʘ ʠʣʠ ʥʝʦʜʨʞʘʚʘˁʘ ʦʙʿʝʢʪʘ.  

 

ʉʚʠ ʦʚʠ ʩʪʨʫʢʪʫʨʘʣʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʝʥʝʨʛʝʪʩʢʠ 

ʧʝʨʬʦʨʤʘʥʩ ʦʙʿʝʢʪʘ ʤʦʛʫ ʩʝ ʫʥʘʧʨʝʜʠʪʠ ʦʜʘʙʠʨʦʤ ʨʘʟʣʠʯʠʪʠʭ ʧʘʩʠʚʥʠʭ ʠ ʘʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤʘ ʢʦʿʠ ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʣʠ ʢʘʦ ʜʝʦ ʧʘʢʝʪʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʦʤʦʪʘʯʘ ʘ ʪʠʤʝ ʠ 

ʝʥʝʨʛʝʪʩʢʦʛ ʙʠʣʘʥʩʘ ʟʛʨʘʜʝ ʧʦʩʪʠʞʫ ʦʧʪʠʤʘʣʥʝ ʫʩʣʦʚʝ ʢʦʤʬʦʨʘ ʠ ʟʥʘʯʘʿʥʝ ʫʰʪʝʜʝ 

ʝʥʝʨʛʠʿʝ.   

 

                                                

128 Energy Efficency Guide for Municipal Recreation Facilities, Manitoba Hydro Power Smart, ʩʪʨ. 21. 
129

 EEG, Manitoba Hydro Power Smart, ʩʪʨ. 21. 
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2.4.1. ʇʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʚʝʥʪʠʣʠʨʘˁʘ, 

ʪʝʤʧʝʨʠʨʘˁʘ ʠ ʦʩʚʝʪˀʘʚʘˁʘ ʧʨʦʩʪʦʨʘ 

 

ʀʘʢʦ ʩʘʤʦ 60 % ʫʢʫʧʥʦʛ ʉʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʜʦʩʧʝ ʥʘ ɿʝʤˀʫ ʪʘ ʢʦʣʠʯʠʥʘ ʿʝ ʜʦʚʦˀʥʘ 

ʜʘ ʟʘʜʦʚʦˀʠ ʩʚʝ ʜʘʥʘʰˁʝ ʝʥʝʨʛʝʪʩʢʝ ʧʦʪʨʝʙʝ ʧʣʘʥʝʪʝ, ʧʨʝʜʩʪʘʚˀʘʿʫ˂ʠ ʙʝʩʧʣʘʪʥʫ 

ʝʥʝʨʛʠʿʫ ʢʦʿʘ ʿʝ ʛʦʪʦʚʦ ʥʝʠʩʢʦʨʠʰ˂ʝʥʘ.
130

 ʇʘʩʠʚʥʦ ʛʨʝʿʘˁʝ ʧʫʪʝʤ ʩʠʩʪʝʤʘ ʢʦʿʠ 

ʘʧʩʦʨʙʫʿʫ ʪʦʧʣʦʪʥʫ ʝʥʝʨʛʠʿʫ ʩʫʥʮʘ, ʘʢʫʤʫʣʠʨʘʿʫ ʘ ʢʘʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʘʜʥʝ ʪʘ 

ʝʥʝʨʛʠʿʘ ʩʝ ʦʩʣʦʙʘʹʘ ʠʟ ʩʢʣʘʜʠʰʪʘ ʟʘʛʨʝʚʘʿʫ˂ʠ ʧʨʦʩʪʦʨ. ɿʘ ʘʧʩʦʨʧʮʠʿʫ, ʘʢʫʤʫʣʘʮʠʿʫ ʠ 

ʜʠʩʪʨʠʙʫʮʠʿʫ ʝʥʝʨʛʠʿʝ ʢʦʨʠʩʪʝ ʩʝ ʧʨʦʟʦʨʠ ʦʙʿʝʢʪʘ, ʟʠʜʦʚʠ, ʧʦʜʦʚʠ ʪʘʢʦ ʜʘ ʫʛʨʘʜˁʘ 

ʦʚʠʭ ʩʠʩʪʝʤʘ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʚʝʣʠʢʝ ʪʨʦʰʢʦʚʝ ʫʢʦʣʠʢʦ ʩʝ ʫʛʨʘʹʫʿʫ ʧʨʠʣʠʢʦʤ 

ʠʟʛʨʘʜˁʝ ʦʙʿʝʢʪʘ. ʋʢʦʣʠʢʦ ʩʝ ʥʘʢʥʘʜʥʦ ʜʦʜʘʿʫ ʧʨʠʣʠʢʦʤ ʩʘʥʘʮʠʿʝ ʪʨʦʰʢʦʚʠ ʩʫ 

ʥʝʰʪʦ ʚʝ˂ʠ ʘʣʠ ʿʝ ʧʝʨʠʦʜ ʧʦʚʨʘ˂ʘʿʘ ʠʥʚʝʩʪʠʮʠʿʝ ʨʝʣʘʪʠʚʥʦ ʢʨʘʪʘʢ. ʇʦʨʝʜ ʪʦʧʣʦʪʝ 

ʩʠʩʪʝʤʠ ʧʦʧʫʪ ʦʪʚʦʨʘ ʩʝ ʢʦʨʠʩʪʝ ʠ ʟʘ ʧʨʠʨʦʜʥʦ ʚʝʥʪʠʣʠʨʘˁʝ ʠ ʦʩʚʝʪˀʘʚʘˁʝ 

ʧʨʦʩʪʦʨʘ. 

ʇʦʩʪʦʿʝ ʜʚʘ ʥʘʯʠʥʘ ʢʦʨʠʰ˂ʝˁʘ ʩʦʣʘʨʥʝ ʝʥʝʨʛʠʿʝ ʫ ʟʛʨʘʜʘʨʩʪʚʫ ʠ ʪʦ ʩʫ ʘʢʪʠʚʥʠ 

ʩʠʩʪʝʤʠ ʢʦʿʠ ʫ ʧʨʚʠ ʧʣʘʥ ʩʪʘʚˀʘʿʫ ʠʥʩʪʘʣʘʮʠʿʝ ʠ ʧʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʧʨʝʢʦ ʢʦʿʠʭ ʢʫ˂ʘ 

ʧʦʩʪʘʿʝ ʧʨʠʿʝʤʥʠʢ ʢʦʿʠ ʟʘʭʚʘʪʘ ʠ ʯʫʚʘ ʥaʿ ʚʝ˂ʠ ʜʝʦ ʩʫʥʯʝʚʝ ʝʥʝʨʛʠʿʝ. ɸʢʪʠʚʥʠ ʩʦʣʘʨʥʠ 

ʩʠʩʪʝʤʠ ʧʦʩʢʫʧˀʫʿʫ ʠʟʛʨʘʜˁʫ ʜʦʢ ʧʘʩʠʚʥʠ ʤʦʛʫ ʜʦʧʨʠʥʝʪʠ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ ʫʟ ʚʝʦʤʘ 

ʤʘʣʝ ʪʨʦʰʢʦʚʝ. ɸʢʪʠʚʥʠ ʩʠʩʪʝʤʠ ʩʫ ʩʦʣʘʨʥʠ ʢʦʣʝʢʪʦʨʠ ʠ ʬʦʪʦʥʘʧʦʥʩʢʠ ʩʠʩʪʝʤʠ. ɿʘ 

ʨʘʟʣʠʢʫ ʦʜ ʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʢʦʜ ʧʘʩʠʚʥʠʭ ʥʝ ʧʦʩʪʦʿʠ ʦʜʨʝʹʝʥʠ ʩʠʩʪʝʤ ʫʨʝʹʘʿʘ ʚʝ˂ 

ʯʠʪʘʚ ʦʙʿʝʢʘʪ ʨʘʜʠ ʢʘʦ ʢʦʣʝʢʪʦʨ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ.  

 

 

 

 

                                                

130 Miletiĺ, M. Arsiĺ, N. (2018) Energy Flows and Energy Cycle: From Resources to End Users, chapter of 

the Book Series. Energy Resources and Building performance, KLABS for Sustainable and Resilient 

Environment, Co-founded by Erasmus+ Programme of the European Union, ʫʨ. Thaleia Konstantinou, Nataġa 

Ĺukoviĺ Ignjatoviĺ i Martina Zbaġnik-Senegaļnik, TU Delft Open,  ISBN 978-94-6366-034-1, ʩʪʨ. 20-42. 
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ʇʘʩʠʚʥʠ ʩʦʣʘʨʥʠ ʩʠʩʪʝʤʠ 

ʇʘʩʠʚʥʠ ʩʦʣʘʨʥʠ ʩʠʩʪʝʤʠ ʩ ʿʝʜʥʝ ʩʪʨʘʥʝ ʥʫʜʝ ʙʝʩʧʣʘʪʥʫ ʪʦʧʣʦʪʥʫ ʝʥʝʨʛʠʿʫ (ʧʨʦʟʦʨʠ 

ʩʪʘʢʣʝʥʠʮʠ, ʟʠʤʩʢʝ ʙʘʰʪʝ) ʠʣʠ ʝʥʝʨʛʠʿʫ ʢʦʿʝ ʟʘʭʪʝʚʘʿʫ ʧʦʚʝ˂ʘˁʝ ʠʥʚʝʩʪʠʮʠʿʝ 

(ʊʨʦʤʙʦʚ ʟʠʜ, ʚʦʜʝʥʠ ʟʠʜ, ʪʝʨʤʦʩʠʬʦʥʩʢʠ ʢʦʣʝʢʪʦʨ, ʢʨʦʚʥʠ ʙʘʟʝʥ).
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ʂʦʜ ʩʠʩʪʝʤʘ ʜʠʨʝʢʪʥʦʛ ʜʦʙʠʪʢʘ ʩʫʥʯʝʚʠ ʟʨʘʮʠ ʧʨʦʜʠʨʫ ʫ ʧʨʦʩʪʦʨ ʢʦʿʠ ʪʨʝʙʘ 

ʟʘʛʨʝʿʘʪʠ ʢʨʦʟ ʪʨʘʥʩʧʘʨʝʥʪʥʫ ʧʨʝʛʨʘʜʫ. ʅʘʿʿʝʜʥʦʩʪʘʚʥʠʿʠ ʩʠʩʪʝʤ ʜʠʨʝʢʪʥʦʛ ʜʦʙʠʪʢʘ 

ʿʝ ʫʩʪʚʘʨʠ ʢʫ˂ʘ ʢʦʿʘ ʿʝ ʜʦʙʨʦ ʠʟʦʣʦʚʘʥʘ ʠ ʠʤʘ ʚʝʣʠʢʝ ʧʦʚʨʰʠʥʝ ʧʨʦʟʦʨʘ ʢʦʿʠ ʩʫ ʿʫʞʥʦ 

ʦʨʿʝʥʪʠʩʘʥʠ. ɱʫʞʥʠ ʧʨʦʟʦʨʠ ʟʠʤʠ ʧʨʦʧʫʰʪʘʿʫ ʩʫʥʯʝʚʝ ʟʨʘʢʝ ʧʦʜ ʤʘʣʠʤ ʫʛʣʦʤ. ʃʝʪʠ 

ʿʝ ʧʦʣʦʞʘʿ ʩʫʥʮʘ ʪʘʢʘʚ ʜʘ ʩʝ ʩʤʘˁʫʿʝ ʦʩʫʥʯʘˁʝ ʘ ʥʘʜʩʪʨʝʭʘ ʤʦʞʝ ʧʦʪʧʫʥʦ ʜʘ ʟʘʰʪʠʪʠ 

ʧʨʦʩʪʦʨ ʦʜ ʧʨʝʛʨʝʚʘˁʘ.  

ɽʥʝʨʛʠʿʘ ʩʝ ʫ ʪʦʢʫ ʜʘʥʘ ʩʢʣʘʜʠʰʪʠ ʫ ʝʣʝʤʝʥʪʠʤʘ ʥʘ ʢʦʿʝ ʧʘʜʘʿʫ ʩʫʥʯʝʚʠ ʟʨʘʮʠ ʠ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʝʨʤʠʯʢʫ ʤʘʩʫ ʢʦʿʘ ʝʤʠʪʫʿʝ ʫ ʧʨʦʩʪʦʨ ʫ ʪʦʢʫ ʥʦ˂ʠ. (ʜʝʪʘˀʥʠʿʝ ʫ 

ʇʨʠʣʦʛʫ 3) 

 

ɿʝʣʝʥʠ ʚʝʨʪʠʢʘʣʥʠ ʩʠʩʪʝʤʠ ʢʘʦ ʧʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʫ ʢʦʥʪʝʢʩʪʫ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ 

ʇʦʨʝʜ ʩʦʣʘʨʥʠʭ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ, ʟʝʣʝʥʠ ʚʝʨʪʠʢʘʣʥʠ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʘʩʠʚʥʝ 

ʩʠʩʪʝʤʝ ʯʠʿʦʤ ʧʨʠʤʝʥʦʤ ʤʦʞʝʤʦ ʜʦʧʨʠʥʝʪʠ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ. ɿʝʣʝʥʠ ʟʠʜ ʤʦʞʝ 

ʦʤʦʛʫ˂ʠʪʠ ʩʤʘˁʝˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʫ ʩʫʥʯʘʥʠʤ ʜʘʥʠʤʘ ʜʦ 6,1ÜC ʫ 

ʦʜʥʦʩʫ ʥʘ ʛʦʣʠ ʟʠʜ. ʂʘʜʘ ʿʝ ʦʙʣʘʯʥʦ ʤʦʛʫ˂ʝ ʩʫ ʨʝʜʫʢʮʠʿʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʜʦ 4 

ÜC. 
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ʋ ʧʦʩʣʝʜˁʝ  ʚʨʝʤʝ ʩʚʝ ʿʝ ʚʠʰʝ ʩʪʫʜʠʿʘ ʦ ʪʦʤʝ ʢʘʢʦ ʩʝ ʟʝʣʝʥʠ ʢʨʦʚʦʚʠ ʩʚʝ ʚʠʰʝ 

ʢʦʨʠʩʪʝ ʢʘʦ ʧʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʰʪʝʜʫ ʝʥʝʨʛʠʿʝ ʢʦʜ ʦʙʿʝʢʘʪʘ ʜʦʢ ʩʝ ʟʝʣʝʥʠ ʟʠʜʦʚʠ 

ʚʨʣʦ ʨʝʪʢʦ ʢʦʨʠʩʪʝ. ɼʝʣʦʤ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʢʦʜ ʟʝʣʝʥʠʭ ʬʘʩʘʜʘ ʧʦʩʪʦʿʠ ʧʨʝʚʠʰʝ 

ʨʘʟʣʠʯʠʪʦʩʪʠ ʤʝʹʫ ʩʠʩʪʝʤʠʤʘ. ɹʠˀʢʝ ʩʫ ʞʠʚʠ ʦʨʛʘʥʠʟʤʠ ʠ ˁʠʭʦʚ ʨʘʩʪ ʟʘʚʠʩʠ ʦʜ 

ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʠ ʢʦʥʘʯʘʥ ʨʝʟʫʣʪʘʪ ʜʝʣʦʚʘˁʘ ʦʚʘʢʚʦʛ ʩʠʩʪʝʤʘ ʟʘʚʠʩʠ ʦʜ ʿʝʜʥʝ 

                                                

131 ʇʫʮʘʨ, ʄ. (2014) ɸʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʩʦʣʘʨʥʠ  ʩʠʩʪʝʤʠ, ʧʨʝʜʘʚʘˁʘ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ,  

ɹʝʦʛʨʘʜ, ʆʙʫʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ ʟʛʨʘʜʘ 
132 Cuce, E. (2017) Thermal regulation impact of green walls: An experimental and 

numerical investigation, Applied Energy 194, ʩʪʨ. 247ï254. 
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ʢʣʠʤʘʪʩʢʝ ʟʦʥʝ ʜʦ ʜʨʫʛʝ. ɺʨʣʦ ʿʝ ʚʘʞʥʦ ʟʥʘʪʠ ʢʘʢʚʦ ʿʝ ʧʦʥʘʰʘˁʝ ʨʘʟʣʠʯʠʪʠʭ ʙʠˀʥʠʭ 

ʚʨʩʪʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ ʦʜʨʝʹʝʥʠʤ ʣʦʢʘʣʥʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ɿʝʣʝʥʠ ʟʠʜʦʚʠ, ʫ ʦʩʥʦʚʠ, ʤʦʛʫ ʜʘ ʩʝ ʜʝʬʠʥʠʰʫ ʢʘʦ ʧʫʟʘʚʠʮʝ ʢʦʿʝ ʨʘʩʪʫ ʜʠʨʝʢʪʥʦ ʥʘ 

ʟʠʜʫ ʠʣʠ ʥʘ ʧʦʩʪʘʚˀʝʥʦʿ ʠʥʪʝʛʨʠʩʘʥʦʿ ʩʪʨʫʢʪʫʨʠ ʥʘ ʩʧʦˀʥʦʤ ʟʠʜʫ ʦʙʿʝʢʪʘ. ʆʢʦ 2,5ÜC 

ʫ ʧʨʦʩʝʢʫ ʤʦʛʫ ʜʘ ʩʤʘˁʝ ʪʝʤʧʝʨʘʪʫʨʫ ʫʥʫʪʨʘʰˁʝ ʩʪʨʘʥʝ ʟʠʜʘ ʫʢʦʣʠʢʦ ʩʝ ʥʘ ˁʝʤʫ 

ʥʘʣʘʟʠ ʩʣʦʿ ʧʫʟʘʚʠʮʝ (helix hedera) ʫ ʜʝʙˀʠʥʠ ʦʜ 10 cm. 
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ɿʝʣʝʥʠ ʟʠʜʦʚʠ ʤʦʛʫ ʜʘ ʩʝ ʧʦʜʝʣʝ ʫ ʜʚʝ ʦʩʥʦʚʥʝ ʛʨʫʧʝ: ʟʝʣʝʥʝ ʬʘʩʘʜʝ ʠ ʞʠʚʠ ʟʠʜʦʚʠ. 

(ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 3)  

 

 

2.4.2. ɸʢʪʠʚʥʠ ʩʠʩʪʝʤʠ ʠ ʦʙʥʦʚˀʠʚʠ ʠʟʚʦʨʠ ʝʥʝʨʛʠʿʝ 

 

ʆʙʥʦʚˀʠʚa ʝʥʝʨʛʠʿʘ ʩʝ ʜʦʙʠʿʘ ʠʟ ʧʨʠʨʦʜʥʠʭ ʠʟʚʦʨʘ ʢʘʦ ʰʪʦ ʩʫ ʚʝʪʘʨ, ʢʠʰʘ, ʪʘʣʘʩʠ, 

ʛʝʦʪʝʨʤʘʣʥʘ ʪʦʧʣʦʪʘ ʪʿ. ʦʥʠʭ ʠʟʚʦʨʘ ʢʦʿʝ ʩʝ ʧʨʠʨʦʜʥʦ ʦʙʥʘʚˀʘʿʫ. ʆʢʦ 16 % ʪʦʪʘʣʥʝ 

ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʜʦʣʘʟʠ ʦʜ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ, ʦʜ ʯʝʛʘ 10 % ʜʦʣʘʟʠ ʠʟ ʙʠʦʤʘʩʝ, ʢʦʿʘ 

ʩʝ ʫʛʣʘʚʥʦʤ ʢʦʨʠʩʪʠ ʟʘ ʛʨʝʿʘˁʝ ʠ 3,4 % ʦʜ ʭʠʜʨʦʝʣʝʢʨʘʥʘ. ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʤʘʣʝ 

ʭʠʜʨʦʝʣʝʢʪʨʘʥʝ, ʚʝʪʘʨ, ʩʫʥʮʝ, ʛʝʦʪʝʨʤʘʣʥʫ ʤʘʩʫ ʠ ʙʠʦʛʦʨʠʚʦ ʫʙʨʘʿʘʤʦ ʫ ʦʩʪʘʣʠʭ 3% 

ʫʜʝʣʘ. ʋʜʝʦ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʝʣʝʢʪʨʠʯʥʦʿ ʝʥʝʨʛʠʿʠ ʿʝ ʦʢʦ 19 %; 16 % ʛʣʦʙʘʣʥʝ 

ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʿʝ ʠʟ ʭʠʜʨʦʝʣʝʢʪʨʘʥʘ ʠ 3 % ʦʜ ʥʦʚʠʭ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ. 
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ʆʙʥʦʚˀʠʚ ʠʟʚʦʨ ʿʝ ʧʦʛʨʝʰʘʥ ʥʘʟʠʚ ʢʘʜʘ ʛʦʚʦʨʠʤʦ ʦ ʩʦʣʘʨʥʦʿ ʝʥʝʨʛʠʿʠ. ʏʠˁʝʥʠʮʘ ʿʝ 

ʜʘ ʩʦʣʘʨʥʘ ʝʥʝʨʛʠʿʘ ʜʦʣʘʟʠ ʦʜ ʉʫʥʮʘ ʫʩʣʝʜ ʥʫʢʣʝʘʨʥʝ ʬʫʟʠʿʝ ʛʜʝ ʩʝ Ăʫ ʩʘʤʦʤ ʧʨʦʮʝʩʫ 

ʢʦʨʠʩʪʝ ʠʟʦʪʦʧʠ ʭʠʜʨʦʛʝʥʘ ʥʝ ʙʠ ʣʠ ʩʪʚʦʨʠʦ ʭʝʣʠʿʫʤ ʠ ʦʩʣʦʙʦʜʠʣʘ ʝʥʝʨʛʠʿʘ.ñ
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ʙʫʜʫ˂ʥʦʩʪʠ ʛʦʨʠʚʦ ʟʘ ʥʫʢʣʝʘʨʥʫ ʬʫʟʠʿʫ ˂ʝ ʙʠʪʠ ʫʪʨʦʰʝʥʦ ʘʣʠ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ˂ʝ 

ʞʠʚʦʪʥʠ ʚʝʢ ʉʫʥʮʘ ʙʠʪʠ ʤʠʣʠʿʘʨʜʫ ʛʦʜʠʥʘ ʠ ʪʨʘʿʘ˂ʝ ʤʥʦʛʦ ʛʝʥʝʨʘʮʠʿʘ ʧʘ ʩʝ ʩʪʦʛʘ 

ʫʟʠʤʘ ʢʘʦ ʦʙʥʦʚˀʠʚ ʠʟʚʦʨ ʠʘʢʦ ˂ʝ ʩʝ ʢʦʥʘʯʥʦ ʧʦʪʧʫʥʦ ʫʪʨʦʰʠʪʠ.
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133 Cuce, E. (2017) Thermal regulation impact of green walls: An experimental and 

numerical investigation, Applied Energy 194, ʩʪʨ. 247ï254. 
134 REN21 (2011) Renewables 2011: Global Status Report, 

http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf;  
135Fanchi, J. R. (2013). Energy In The 21st Century (3rd Edition). Singapore: World Scientific, ʩʪʨ.133. 
136 Ibid Fanchi, J. R. (2013) 

http://www.ren21.net/Portals/97/documents/GSR/GSR2011_Master18.pdf
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ʇʦʪʝʥʮʠʿʘʣ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʠʿʝ ʿʝ ʦʢʦ 30 % ʚʠʰʠ ʫ ʉʨʙʠʿʠ ʥʝʛʦ ʫ 

ʉʨʝʜˁʦʿ ɽʚʨʦʧʠ. ʇʨʦʩʝʯʥʘ ʜʥʝʚʥʘ ʝʥʝʨʛʠʿʘ ʛʣʦʙʘʣʥʦʛ ʟʨʘʯʝˁʘ ʥʘ ʨʘʚʥʫ ʧʦʚʨʰʠʥʫ ʫ 

ʪʦʢʫ ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ ʢʨʝ˂ʝ ʩʝ ʠʟʤʝʹʫ 1,1 kWh/m
2 ʥʘ ʩʝʚʝʨʫ  ʠ 1,7 kWh/m

2
 ʥʘ ʿʫʛʫ ʘ ʫ 

ʪʦʢʫ ʣʝʪˁʝʛ ʧʝʨʠʦʜʘ  ʠʟʤʝʹʫ 5,4 kWh/m
2
 ʥʘ ʩʝʚʝʨʫ ʠ 6,9 kWh/m

2
 ʥʘ ʿʫʛʫ.

137
 ʇʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ ʛʣʦʙʘʣʥʦʛ ʟʨʘʯʝˁʘ ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʅʝʤʘʯʢʝ ʠʟʥʦʩʠ 1000 kWh/m2 ʜʦʢ ʿʝ ʟʘ 

ʉʨʙʠʿʫ ʪʘ ʚʨʝʜʥʦʩʪ ʦʢʦ 1400 kWh/m
2 . ʅʘʿʧʦʚʦˀʥʠʿʝ ʦʙʣʘʩʪʠ ʫ ʉʨʙʠʿʠ ʙʝʣʝʞʝ ʚʝʣʠʢʠ 

ʙʨʦʿ ʩʫʥʯʘʥʠʭ ʩʘʪʠ ʘ ʛʦʜʠʰˁʠ ʦʜʥʦʩ ʩʪʚʘʨʥʝ ʦʟʨʘʯʝʥʦʩʪʠ ʠ ʫʢʫʧʥʝ ʤʦʛʫ˂ʝ 

ʦʟʨʘʯʝʥʦʩʪʠ ʿʝ ʦʢʦ 50 %.
138

 ʉʦʣʘʨʥʘ ʝʥʝʨʛʠʿʘ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʥʘ ʜʚʘ ʥʘʯʠʥʘ: 

ʧʨʝʪʚʘʨʘˁʝʤ ʩʫʥʯʝʚʝ ʝʥʝʨʛʠʿʝ ʫ ʪʦʧʣʦʪʥʫ ʠ ʧʨʝʪʚʘʨʘˁʝʤ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʫ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ. ʂʦʥʚʝʨʟʠʿʘ ʦʚʝ ʝʥʝʨʛʠʿʝ ʩʝ ʤʦʞʝ ʚʨʰʠʪʠ ʧʨʝʢʦ ʪʝʨʤʘʣʥʠʭ 

ʩʦʣʘʨʥʠʭ ʢʦʣʝʢʪʦʨʘ ʠ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ˂ʝʣʠʿʘ. ʊʝʨʤʘʣʥʠ ʩʦʣʘʨʥʠ ʢʦʣʝʢʪʦʨʠ ʩʦʣʘʨʥʫ 

ʝʥʝʨʛʠʿʫ ʧʨʝʪʚʘʨʘʿʫ ʫ ʪʦʧʣʦʪʥʫ ʠ ʩʣʫʞʝ ʟʘ ʟʘʛʨʝʚʘˁʝ ʚʦʜʝ ʠ ʧʨʦʩʪʦʨʘ ʜʦʢ 

ʬʦʪʦʥʘʧʦʥʩʢʠ ʩʠʩʪʝʤʠ ʩʦʣʘʨʥʫ ʝʥʝʨʛʠʿʫ ʧʨʝʪʚʘʨʘʿʫ ʫ ʝʣʝʢʪʨʠʯʥʫ. 
139

  

ʇʘʩʠʚʥʠ ʩʠʩʪʝʤʠ ʩʝ ʤʦʛʫ ʢʦʤʙʠʥʦʚʘʪʠ ʩʘ ʘʢʪʠʚʥʠʤ ʩʦʣʘʨʥʠʤ ʩʠʩʪʝʤʠʤʘ; ʩʦʣʘʨʥʠʤ 

ʢʦʣʝʢʪʦʨʠʤʘ ʠ ʬʦʪʦʥʘʧʦʥʩʢʠʤ ʩʠʩʪʝʤʠʤʘ (PV, photovoltaic, ʩʠʩʪʝʤʠ). ɿʠʤʠ ʩʝ 

ʥʘʿʚʝ˂ʘ ʢʦʣʠʯʠʥʘ ʩʫʥʯʝʚʝ ʨʘʜʠʿʘʮʠʿʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʚʨʰʠʥʫ ʜʦʙʠʿʘ ʫ ʜʘʥʠʤʘ 

ʢʘʜʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʥʘʿʥʠʞʘ ʠ ʫʧʨʘʚʦ ʪʘʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʧʦʪʨʝʙʘ ʟʘ ʟʘʛʨʝʚʘˁʝʤ 

ʧʨʦʩʪʦʨʘ.  

ʊʨʝʥʫʪʥʦ ʩʝ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʬʦʪʦʥʘʧʦʥʩʢʠ ʩʠʩʪʝʤʠ, ʩʦʣʘʨʥʠ 

ʪʝʨʤʘʣʥʠ ʢʦʣʝʢʪʦʨʠ, ʙʠʦʤʘʩʘ, ʛʝʦʪʝʨʤʘʣʥʘ ʝʥʝʨʛʠʿʘ. ʉʧʦʨʪʩʢʝ ʟʛʨʘʜʝ ʫʛʣʘʚʥʦʤ 

ʢʦʨʠʩʪʝ ʩʣʝʜʝ˂ʝ ʠʟʚʦʨʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʠʭ ʧʨʦʜʫʢʮʠʦʥʠʭ ʩʠʩʪʝʤʘ: CHP- 

ʢʦʛʝʥʝʨʘʪʠʚʥʠ ʩʠʩʪʝʤ (ʢʦʤʙʠʥʦʚʘʥʠ ʩʠʩʪʝʤ ʪʦʧʣʦʪʥʝ ʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ) ʠ  

CCHP- ʪʨʠʛʝʥʝʨʘʪʠʚʥʠ ʩʠʩʪʝʤ (ʢʦʤʙʠʥʦʚʘʥʠ ʩʠʩʪʝʤ ʭʣʘʹʝˁʘ, ʪʦʧʣʦʪʥʝ ʠ ʝʣʝʢʪʨʠʯʥʝ 

ʝʥʝʨʛʠʿʝ).  

 

                                                

137 Stameniĺ, Lj. (2009) Koriġĺenje solarne fotonaponske energije su Srbiji, Jefferson Institute 
138 Ibid  Stameniĺ, Lj. (2009) 
139 ʇʫʮʘʨ, ʄ. (2011) ʇʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ ʩʦʣʘʨʥʠ ʩʠʩʪʝʤʠ, ʆʙʫʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ, 

ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʥʦʚʝʤʙʘʨ 2012.  
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ʉʦʣʘʨʥʠ ʬʦʪʦʥʘʧʦʥʩʢʠ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʠ ʢʦʿʠ ʢʦʨʠʩʪʝ ʦʙʥʦʚˀʠʚʝ ʠʟʚʦʨʝ ʝʥʝʨʛʠʿʝ ʘ ʤʦʛʫ ʩʝ ʫʛʨʘʜʠʪʠ ʫ ʧʦʩʪʦʿʝ˂ʝ 

ʦʙʿʝʢʪʝ ʩʫ ʬʦʪʦʥʘʧʦʥʩʢʠ ʤʦʜʫʣʠ ʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʠ- ʚʝʪʨʦʪʫʨʙʠʥʝ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. ʂʘʢʦ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ ʠʤʘʿʫ ʚʝʣʠʢʫ ʧʦʪʨʝʙʫ ʟʘ 

ʝʣʝʢʪʨʠʯʥʦʤ ʝʥʝʨʛʠʿʦʤ ʠ ʦʙʠʯʥʦ ʩʫ ʥʘ ʛʨʘʜʩʢʠʤ ʣʦʢʘʮʠʿʘʤʘ ʬʦʢʫʩ ʿʝ ʥʘ ʧʨʠʤʝʥʠ 

ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʤʦʜʫʣʘ. ʅʘʿʯʝʰ˂ʝ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʥʘ ʢʨʦʚ ʦʙʿʝʢʘʪʘ. ʇʦʩʪʦʿʝ ʧʨʠʤʝʨʠ 

ʧʨʠʤʝʥʝ ʮʨʝʧʦʚʘ ʩʘ ʩʦʣʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ ʠʣʠ ʪʘʥʢʦʩʣʦʿʥʠʭ ʩʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ, 
140

 ʰʪʦ 

ʥʠʿʝ ʩʣʫʯʘʿ ʧʨʠʤʝʥʝ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʜ ʥʘʩ. ʆʥʦ ʰʪʦ ʿʝ ʙʠʪʥʦ ʘ ʚʝʟʘʥʦ ʟʘ 

ʠʥʩʪʘʣʘʮʠʿʫ ʦʚʠʭ ʩʠʩʪʝʤʘ ʿʝ ʜʘ ʦʥʠ ʥʝ ʪʨʝʙʘ ʜʘ ʩʫ ʫ ʩʝʥʮʠ ʣʦʢʘʣʥʦʛ ʚʠʩʦʢʦʛ ʨʘʩʪʠˁʘ 

ʠ ʜʘ ʩʚʘʢʘʢʦ ʢʨʦʚ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʢʦʥʩʪʨʫʠʩʘʥ ʪʘʢʦ ʜʘ ʤʦʞʝ ʜʘ ʧʨʠʭʚʘʪʠ ˁʠʭʦʚʫ 

ʪʝʞʠʥʫ.
141

 

ʇɺ ʩʠʩʪʝʤ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʤʦʜʫʣʘ ʘ ʦʥʠ ʩʫ ʠʟʨʘʹʝʥʠ ʦʜ ʩʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ. ʀʤʘʿʫ˂ʠ ʫ 

ʚʠʜʫ ʜʘ ʩʫ ʤʦʜʫʣʘʨʥʠ ʦʚʠ ʩʠʩʪʝʤʠ ʩʝ ʤʦʛʫ ʧʨʦʿʝʢʪʦʚʘʪʠ ʟʘ ʧʨʘʢʪʠʯʥʦ ʙʠʣʦ ʢʦʿʫ 

ʥʘʤʝʥʫ ʪʘʢʦ ʰʪʦ ʩʝ ʜʦʜʘʪʥʠ ʜʝʣʦʚʠ ʢʦʿʠʤʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʠʟʣʘʟʥʘ ʩʥʘʛʘ ʣʘʢʦ 

ʧʨʠʣʘʛʦʹʘʚʘʿʫ ʧʦʩʪʦʿʝ˂ʠʤ ʥʘʧʦʥʩʢʠʤ ʩʠʩʪʝʤʠʤʘ ʰʪʦ ʥʠʿʝ ʩʣʫʯʘʿ ʩʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʤ 

ʠʟʚʦʨʠʤʘ ʝʣʝʢʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʦʧʫʪ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ ʠ ʥʫʢʣʝʘʨʥʝ ʝʣʝʢʪʨʘʥʝ. 

ʉʠʩʪʝʤ ʤʦʞʝ ʜʘ ʢʦʨʠʩʪʠ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʩʦʣʘʨʥʠʭ ʧʘʥʝʣʘ, ʦʙʠʯʥʦ ʢʦʥʪʨʦʣʝʨ ʠʣʠ 

ʢʦʥʚʝʨʪʦʨ, ʤʝʹʫʩʦʙʥʝ ʚʝʟʝ ʠ ʤʦʥʪʘʞʥʝ ʿʝʜʠʥʠʮʝ ʟʘ ʦʩʪʘʣʝ ʢʦʤʧʦʥʝʥʪʝ. ʄʘʣʠ ʇɺ 

ʩʠʩʪʝʤ ʤʦʞʝ ʦʙʝʟʙʝʜʠʪʠ ʝʥʝʨʛʠʿʫ ʟʘ ʿʝʜʥʦʛ ʧʦʪʨʦʰʘʯʘ, ʠʣʠ ʠʟʦʣʦʚʘʥʠ ʫʨʝʹʘʿ ʧʦʧʫʪ 

ʣʘʤʧʝ. ɺʝʣʠʢʠ ʫʤʨʝʞʝʥʠ ʇɺ ʩʠʩʪʝʤʠ ʤʦʛʫ ʦʙʝʟʙʝʜʠʪʠ ʝʥʝʨʛʠʿʫ ʟʘ ʤʥʦʛʦ ʧʦʪʨʦʰʘʯʘ. 

ʋ ʛʨʘʜʩʢʠʤ ʠ ʧʨʠʛʨʘʜʩʢʠʤ ʩʨʝʜʠʥʘʤʘ, ʬʦʪʦʥʘʧʦʥʩʢʝ ˂ʝʣʠʿʝ ʩʝ ʦʙʠʯʥʦ ʢʦʨʠʩʪʝ ʥʘ 

ʢʨʦʚʦʚʠʤʘ ʢʘʦ ʜʦʜʘʪʘʢ ʢʦʨʠʰ˂ʝˁʫ ʝʥʝʨʛʠʿʝ; ʯʝʩʪʦ ʟʛʨʘʜʘ ʠʤʘ ʧʨʠʢˀʫʯʘʢ ʥʘ 

ʝʣʝʢʪʨʠʯʥʫ ʤʨʝʞʫ, ʪʘʢʦ ʜʘ ʩʝ ʝʥʝʨʛʠʿʘ ʢʦʿʫ ʧʨʦʠʟʚʝʜʫ ʇɺ ʩʠʩʪʝʤʠ ʤʦʞʝ ʠ 

ʜʠʩʪʨʠʙʫʠʨʘʪʠ. ʇʦʨʝʜ ʧʘʥʝʣʘ ʫ ʥʦʚʠʿʝ ʚʨʝʤʝ ʩʝ ʩʚʝ ʚʠʰʝ ʢʦʨʠʩʪʝ ʩʦʣʘʨʥʘ ʩʪʘʙʣʘ ʢʦʿʠ 

ʠʤʘʿʫ ʠʟʛʣʝʜ ʜʨʚʝ˂ʘ, ʤʦʛʫ ʜʘ ʧʨʘʚʝ ʭʣʘʜʦʚʠʥʫ ʘ ʥʦ˂ʫ ʤʦʛʫ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʫʣʠʯʥʦ 

                                                

140 ʂʨʩʪʠ˂, ɸ. (2006) ʄʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʝ ʢʨʦʚʥʝ ʩʪʨʫʢʪʫʨʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ, 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʫʨʙʘʥʠʟʘʤ, 18/19, ʩʪʨ. 34-47.  
141 Ibid ʉʪʦʿʢʦʚʠ˂ (2016) 
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ʦʩʚʝʪˀʝˁʝ. ɿʥʘʯʘʿʘʥ ʪʝʭʥʦʣʦʰʢʠ ʥʘʧʨʝʜʘʢ ʦʤʦʛʫ˂ʠʦ ʿʝ ʝʢʩʧʘʥʟʠʿʫ ʬʦʪʦʥʘʧʦʥʩʢʠʭ 

ʩʠʩʪʝʤʘ ʯʠʿʝ ʿʝ ʢʦʨʠʩʥʦ ʜʝʿʩʪʚʦ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʫʜʚʦʩʪʨʫʯʝʥʦ, ʩʘ 7 % ʥʘ 15 %. 
142

 

ʆʩʥʦʚʥʘ ʬʦʪʦʥʘʧʦʥʩʢʘ ʰʝʤʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 2.6. 

  

ʉʣʠʢʘ 2.6. ʆʩʥʦʚʥʘ ʬʦʪʦʥʘʧʦʥʩʢʘ ʰʝʤʘ143  

 

ʆʧʪʠʤʘʣʥʘ ʦʨʠʿ ʝʥʪʘʮʠʿʘ ʧʘʥʝʣʘ ʟʘ ɹʝʦʛʨʘʜ ʿʝ ʢʘ ʿʫʛʫ ʘ ʦʧʪʠʤʘʣʥʠ ʥʘʛʠʙ ʿʝ 35Ü. 

ʄʘʢʩʠʤʘʣʥʘ ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʧʘʥʝʣ ʦʢʨʝʥʫʪ ʢʘ ʿʫʛʫ 

ʥʘʛʠʙʘ 35 ʟʘ ʩʠʩʪʝʤ ʦʜ 1 kW (kWh/ kWpeak/yr) ʙʠʣʘ ʙʠ 1215 kWh/ kWpeak ʫʢʦʣʠʢʦ ʩʝ 

ʢʦʨʠʩʪʠ ʩʪʘʥʜʘʨʜʥʠ ʧʘʥʝʣ ʝʬʠʢʘʩʥʦʩʪʠ 15 % (ʢʨʠʩʪʘʣʥʠ ʩʠʣʠʮʠʿʫʤ) .
144

 

 

ʊʝʨʤʘʣʥʠ ʩʦʣʘʨʥʠ ʢʦʣʝʢʪʦʨʠ 

ʉʦʣʘʨʥʘ ʨʘʜʠʿʘʮʠʿʘ ʧʨʝʪʚʦʨʝʥʘ ʫ ʪʝʨʤʘʣʥʫ ʝʥʝʨʛʠʿʫ ʢʦʨʠʩʪʠ ʩʝ ʜʘ ʟʘʜʦʚʦˀʠ ʧʦʪʨʝʙʝ 

ʛʨʝʿʘˁʘ. 

ʋ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʝʥʝʨʛʠʿʘ ʫ ʦʚʦʿ ʬʦʨʤʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʛʨʝʿʘˁʝ ʚʦʜʝ ʫ 

ʢʫʧʘʪʠʣʠʤʘ ʠ ʙʘʟʝʥʠʤʘ. ʋ ʣʝʪˁʠʤ ʤʝʩʝʮʠʤʘ ʩʠʩʪʝʤ ʙʠ ʤʦʛʘʦ ʜʘ ʟʘʜʦʚʦˀʠ ʜʦ 100 % 

ʧʦʪʨʝʙʘ ʟʘ ʪʦʧʣʦʤ ʚʦʜʦʤ ʜʦʢ ʙʠ ʫ ʟʠʤʩʢʠʤ ʪʦ ʙʠʣʦ ʧʨʠʙʣʠʞʥʦ 50 %. ʇʦʪʨʦʰˁʘ 

                                                

142 Photovoltaic Effect, www.mrsolar.com 
143 ɸʫʪʦʨ, ʥʘ ʦʩʥʦʚʫ: http://www.growbygreen.in/knowledge.php 
144 NREL 2015 ʥʘʮʠʦʥʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʿʘ U.S. Department of Energy Office of Energy Efficiency & 

Renewable Energy, Alliance for Sustainable Energy, LLC  
ʆʚʘʿ ʠʟʚʝʰʪʘʿ ʿʝ ʜʦʩʪʫʧʘʥ ʥʘ :  www.nrel.gov/publications. 

http://www.growbygreen.in/knowledge.php
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ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʤʦʞʝ ʩʝ ʩʤʘˁʠʪʠ ʠ ʜʦ 80 %, ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ. ʊʘʢʦ ʙʠ ʩʝ 

ʠʥʚʝʩʪʠʮʠʿʘ ʠʩʧʣʘʪʠʣʘ ʟʘ 3 ʜʦ 4 ʛʦʜʠʥʝ. 
145

 

ʆʙʥʦʚˀʠʚʠ ʠʟʚʦʨʠ ʝʥʝʨʛʠʿʝ  

ɹʠʦʤʘʩʘ 

ʂʦʨʠʰ˂ʝˁʝ ʙʠʦʤʘʩʝ ʫ ʪʦʧʣʦʪʥʠʤ ʩʠʩʪʝʤʠʤʘ ʿʝ ʢʦʨʠʩʥʦ ʿʝʨ ʩʝ ʢʦʨʠʩʪʠ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠ, ʰʫʤʩʢʠ, ʫʨʙʘʥʠ ʠ ʠʥʜʫʩʪʨʠʿʩʢʠ ʦʪʧʘʜ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʪʦʧʣʦʪʝ ʠ 

ʝʣʝʢʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʩʘ ʤʘˁʠʤ ʝʬʝʢʪʦʤ ʥʘ ʧʨʠʨʦʜʫ ʥʝʛʦ ʢʦʨʠʰ˂ʝˁʝ ʬʦʩʠʣʥʠʭ ʛʦʨʠʚʘ. 

ʋ ʤʥʦʛʠʤ ʟʝʤˀʘʤʘ ʦʚʘʿ ʚʠʜ ʧʨʦʠʟʚʦʜˁʝ ʪʦʧʣʦʪʝ ʩʝ ʚʝ˂ ʢʦʨʠʩʪʠ ʜʘ ʩʝ ʦʙʝʟʙʝʜʝ 

ʧʦʪʨʝʙʝ ʛʨʝʿʘˁʘ ʟʘ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ. ʊʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʩʝ ʢʦʨʠʰ˂ʝˁʝ ʭʠʙʨʠʜʥʠʭ 

ʩʠʩʪʝʤʘ ʟʘ ʛʨʝʿʘˁʝ ʛʜʝ ʩʝ ʢʦʤʙʠʥʫʿʝ ʢʦʨʠʰ˂ʝˁʝ ʙʠʦʤʘʩʝ ʩʘ ʩʦʣʘʨʥʠʤ ʪʝʨʤʘʣʥʠʤ 

ʩʠʩʪʝʤʦʤ ʩʤʘʪʨʘ ʠʜʝʘʣʥʠʤ. ʍʠʙʨʠʜʥʠ ʩʠʩʪʝʤʠ ʤʦʛʫ ʠʩʪʦʚʨʝʤʝʥʦ ʛʝʥʝʨʠʩʘʪʠ ʩʪʨʫʿʫ 

ʠ ʪʦʧʣʫ ʚʦʜʫ. ʄʦʛʫ ʢʦʨʠʩʪʠʪʠ ʠʩʪʦʚʨʝʤʝʥʦ ʚʠʰʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. 

ɸʢʮʝʥʘʪ ʩʝ ʩʪʘʚˀʘ ʥʘ ʢʦʤʙʠʥʘʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʝ ʤʦʛʫ ʫ ʧʦʪʧʫʥʦʩʪʠ 

ʨʝʰʠʪʠ ʧʨʦʙʣʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ; ʩʫʥʮʘ, ʚʝʪʨʘ, ʙʠʦʤʘʩʝ.
146

 

 

ʉʣʠʢʘ 2.7.  ʂʦʪʘʦ ʥʘ ʙʠʦʤʘʩʫ (ʢʘʦ ʩʠʨʦʚʠʥʫ ʢʦʨʠʩʪʠ ˀʫʩʢʝ ʣʝʰʥʠʢʘ ) ʫ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ ʌʠʜʠʘ 

(ʀʪʘʣʠʿʘ), ʀʟʚʦʨ: SportE2  

                                                

145 www.estelasolar.org 
146 ɼʦʢʫʤʝʥʪʘʮʠʿʘ ʧʨʦʿʝʢʪʘ SportE2 Performance Criteria and Requirements, Deliverable report D1.1. 
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2.4.3. ʊʝʨʤʦʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ  

 

ʋ ʢʣʘʩʠʯʥʦʤ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ, ʢʘʢʦ ʿʝ ʥʘʛʣʘʰʝʥʦ ʫ ɺʦʜʠʯʫ CTV006 (Sport and 

Leisure Sector overview Guide)
147

 ʪʨʦʰʢʦʚʠ ʝʥʝʨʛʠʿʝ ʩʫ ʜʨʫʛʠ ʪʨʦʰʢʦʚʠ ʧʦʩʣʝ 

ʪʨʦʰʢʦʚʘ ʨʘʜʥʝ ʩʥʘʛʝ, ʘ ʧʨʝʜʩʪʘʚˀʘʿʫ 30 % ʦʜ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʫʧʨʘʚˀʘˁʘ 

ʦʙʿʝʢʪʦʤ. ʊʘʿ ʠʟʥʦʩ ʿʝ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʩʝʢʪʦʨʝ ʫ ʛʨʘʹʝʚʠʥʘʨʩʪʚʫ.  

ʂʨʘʿʝʤ ʧʨʦʰʣʦʛ ʚʝʢʘ ʫ ʪʠʧʠʯʥʦʿ ʩʧʦʨʪʩʢʦʿ ʭʘʣʠ 38 % ʝʥʝʨʛʠʿʝ ʩʝ ʪʨʦʰʠʣʦ ʥʘ ʛʨʘʿʘˁʝ 

ʧʨʦʩʪʦʨʘ, 30 % ʥʘ ʚʝʥʪʠʣʠʨʘˁʝ (ʧʫʤʧʝ ʠ ʚʝʥʪʠʣʘʪʦʨʠ) 30 % ʥʘ ʦʩʚʝʪˀʝˁʝ ʠ ʦʧʨʝʤʫ, 

2 % ʥʘ ʪʦʧʣʫ ʚʦʜʫ.
148

 ɼʘʥʘʩ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ ʫʢʦʣʠʢʦ ʫ ˁʠʤʘ ʧʦʩʪʦʿʠ ʙʘʟʝʥ, 42 

% ʝʥʝʨʛʠʿʝ ʩʝ ʫʪʨʦʰʠ ʥʘ ʨʘʜ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ, 32 % ʥʘ ʛʨʝʿʘˁʝ ʠ ʪʦʧʣʫ ʚʦʜʫ,  

5 % ʥʘ ʨʘʜ ʧʫʤʧʠ, 4% ʥʘ ʦʩʚʝʪˀʝˁʝ ʠ 17 % ʥʘ ʦʩʪʘʣʝ ʧʦʪʨʦʰʘʯʝ. ʋʢʦʣʠʢʦ ʥʝ ʧʦʩʪʦʿʠ 

ʙʘʟʝʥ ʫ ʦʙʿʝʢʪʫ ʮʠʬʨʝ ʩʫ ʜʨʫʛʘʯʠʿʝ: 39 % ʝʥʝʨʛʠʿʝ ʩʝ ʫʪʨʦʰʠ ʥʘ ʚʝʥʪʠʣʘʮʠʦʥʝ 

ʩʠʩʪʝʤʝ, 12 %  ʥʘ ʛʨʝʿʘˁʝ ʠ ʪʦʧʣʫ ʚʦʜʫ, 16 % ʥʘ ʨʘʜ ʧʫʤʧʠ, 11 % ʥʘ ʦʩʚʝʪˀʝˁʝ ʠ 22 

% ʥʘ ʦʩʪʘʣʦ. 
149

  

 

ʉʣʠʢʘ 2.8. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ, ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ, ʀʟʚʦʨ: GPG 

390
150

  

                                                

147 Sport and leisure introducing energy saving opportunities for business, Carbon Trust- UK 2006, 

http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=CTV006 
148 Trianti- Stourna, ɽ. ʠ ʜʨʫʛʠ (1998) Energy conservation strategies for sports centers, part A Sports halls, 

Elsevier, Energy and Buildings 27, ʩʪʨ. 109-122. 
149 GPG 390, Energy Consumption, costs and benchmarks for leisure centres, ʩʪʨ. 3. ʜʦʜʘʪʢʘ 
150 ʀʟʚʦʨ: GPG 390150, Energy Consumption, costs and benchmarks for leisure centres, ʩʪʨ. 3. ʜʦʜʘʪʢʘ  
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ʇʦʩʪʦʿʝ ʩʝʢʪʦʨʠ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʛʜʝ ʩʫ ʫʦʙʠʯʘʿʝʥʠ ʛʫʙʠʮʠ ʝʥʝʨʛʠʿʝ: 

ʛʨʝʿʘˁʝ, ʚʝʥʪʠʣʘʮʠʿʘ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʘ, ʦʩʚʝʪˀʝˁʝ, ʨʘʜ ʙʘʟʝʥʩʢʠʭ ʧʦʩʪʨʦʿʝˁʘ ʠ 

ʝʣʝʢʪʨʠʯʥʘ ʦʧʨʝʤʘ. 

Ăɺʨʝʤʝ ʢʦʨʠʰ˂ʝˁʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʿʝ ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʦ, ʪʘʢʦ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ 

ʛʨʝʿʘˁʝ ʩʘ ʪʨʘʿʥʦʤ ʩʧʨʝʤʥʦʰ˂ʫ ʟʘ ʧʦʛʦʥ ʠ ʙʨʟʠʤ ʟʘʛʨʝʚʘˁʝʤ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʫ 

ʩʧʦʨʪʩʢʠʤ ʭʘʣʘʤʘ ʩʢʦʨʦ ʠʩʢˀʫʯʠʚʦ ʢʦʨʠʩʪʠ ʚʘʟʜʫʰʥʦ ʛʨʝʿʘˁʝ, ʿʝʨ ʦʥʦ ʥʘʿʙʦˀʝ 

ʠʩʧʫˁʘʚʘ ʦʚʝ ʫʩʣʦʚʝ.ñ 
151

 

ʊʦʧʣʦʪʥʠ ʛʫʙʠʮʠ ʩʝ ʧʦʢʨʠʚʘʿʫ ʟʘʛʨʝʚʘˁʝʤ ʚʘʟʜʫʭʘ ʠʟ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ, ʜʦʢ 

ʤʦʛʫ ʜʦʜʘʪʥʦ ʜʘ ʧʦʩʪʦʿʝ ʠ ʛʨʝʿʥʘ ʪʝʣʘ (ʥʧʨ. ʨʘʜʠʿʘʪʦʨʠ, ʢʦʥʚʝʢʪʦʨʠ...) ʫʥʫʪʘʨ ʭʘʣʝ 

ʢʦʿʠʤʘ ʩʝ ʧʨʝʜʘʿʝ ʜʝʦ ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʪʦʧʣʦʪʝ ʟʘ ʛʨʝʿʘˁʝ, ʘʣʠ ʥʝ ʮʝʣʦʢʫʧʘʥʘ 

ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ. 

ʉʚʘ ʚʘʟʜʫʰʥʘ ʛʨʝʿʘˁʘ ʪʨʝʙʘ ʠʟʨʘʜʠʪʠ ʪʘʢʦ ʜʘ ʩʝ ʭʘʣʘ ʧʨʝ ʧʦʯʝʪʢʘ ʩʧʦʨʪʩʢʝ 

ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʙʨʟʦ ʟʘʛʨʝʿʝ ʦʢʦʣʥʠʤ ʚʘʟʜʫʭʦʤ, ʜʦʢ ʩʝ ʧʦʩʣʝ ʧʦʯʝʪʢʘ ʧʨʠʨʝʜʙʝ, 

ʟʘʚʠʩʥʦ ʦʜ ʙʨʦʿʘ ʛʣʝʜʘʣʘʮʘ, ʜʦʜʘʿʝ ʤʘˁʝ ʠʣʠ ʚʠʰʝ ʩʧʦˀʥʦʛ ʚʘʟʜʫʭʘ. 

Ăʂʦʣʠʯʠʥʘ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ, ʤʠʩʣʠ ʩʝ ʥʘ ʩʧʦˀʥʠ ʚʘʟʜʫʭ, ʠʟʥʦʩʠ 30 ʜʦ 40 m
3
/h. 

ɹʨʟʠʥʘ ʚʘʟʜʫʭʘ ʧʨʠ ʫʙʘʮʠʚʘˁʫ ʠʩʧʦʜ ʩʝʜʠʰʪʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʤʘˁʘ ʦʜ 0,5 m/s, ʘ ʧʨʠ 

ʫʣʘʟʫ ʚʘʟʜʫʭʘ ʥʘ ʪʘʚʘʥʠʮʠ 3 ʜʦ 4 m/s. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʭʘʣʠ ʿʝ ʦʜ 15 ʜʦ 18ÁC. 

ʈʝʢʫʧʝʨʘʮʠʿʘ ʪʦʧʣʦʪʝ ʿʝ ʩʘʤʦ ʫʩʣʦʚʥʦ ʝʢʦʥʦʤʠʯʥʘ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ ʧʦʛʦʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ. Ă
152

 

 

ɻʨʝʿʘˁʝ ʠ ʪʦʧʣʘ ʚʦʜʘ 

ɻʨʝʿʘˁʝ ʫʢˀʫʯʫʿʝ ʛʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ ʠ ʛʨʝʿʘˁʝ ʚʦʜʝ ʠ ʚʘʞʠ ʟʘ ʚʝʣʠʢʠ ʜʝʦ ʧʦʪʨʦʰˁʝ 

ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ. ʄʦʛʫ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʢʦʪʣʦʚʠ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʚʦʜʝ ʿʝʨ ʛʘʩ ʠʤʘ ʥʠʞʫ ʮʝʥʫ ʦʜ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ (ʩʣʠʢʘ 2.9.). ʋʢʦʣʠʢʦ 

ʧʦʩʪʦʿʝ ʩʦʣʘʨʥʠ ʪʝʨʤʘʣʥʠ ʩʠʩʪʝʤʠ ʦʥʠ ʩʝ ʫʛʣʘʚʥʦʤ ʢʦʨʠʩʪʝ ʟʘ ʦʙʝʟʙʝʹʠʚʘˁʝ ʪʦʧʣʝ 

ʚʦʜʝ ʥʘ ʪʫʰʝʚʠʤʘ. ɿʙʦʛ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʠ 

ʧʨʠʨʦʜʝ ʘʢʪʠʚʥʦʩʪʠ ʦʚʦ ʿʝ ʩʝʢʪʦʨ ʛʜʝ ʩʝ ʦʧʪʠʤʠʟʘʮʠʿʘ ʪʨʝʙʘ ʠʩʧʠʪʠʚʘʪʠ. 

                                                

151 Reknagel, Ġprenger, Ġramek, Ļeperkoviĺ, (2002) Grejanje i klimatizacija sa pripremom tople vode I 

rashladnom tehnikom,  V ʠʟʜʘˁʝ, Vrnjaļka Banja: Interklima 
152 Reknagel, (2002)  
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ʉʣʠʢʘ 2.9. ʈʝʟʝʨʚʦʘʨ ʟʘ ʪʦʧʣʫ ʚʦʜʫ ʠ ʙʦʿʣʝʨ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ ʟʘ ʤʘˁʠ ʙʨʦʿ ʪʫʰʝʚʘ (Fidia, Italy), ʀʟʚʦʨ: 

SportE2 

 

ʂɻʍ ʩʠʩʪʝʤʠ (HVAC
153

 ʛʨʝʿʘˁʝ, ʚʝʥʪʠʣʘʮʠʿʘ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʘ) 

ʂʣʠʤʘʪʠʟʘʮʠʿʘ, ʛʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ ʩʫ ʥʫʞʥʠ ʫ ʧʦʩʪʠʟʘˁʫ ʦʧʪʠʤʘʣʥʠʭ ʫʩʣʦʚʘ 

ʢʦʤʬʦʨʘ. ʋʦʙʠʯʘʿʝʥʦ je ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʚʝʣʠʢʝ ʿʝʜʠʥʠʮʝ ʟʘ ʢʣʠʤʘʪʠʟʘʮʠʿʫ ʧʨʦʩʪʦʨʘ ʟʘ 

ʧʦʩʪʠʟʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʠ ʦʙʝʟʙʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʢʦʤʬʦʨʥʠʭ 

ʫʩʣʦʚʘ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʢʝ ʠ ʢʚʘʣʠʪʝʪʘ ʚʘʟʜʫʭʘ ʢʦʜ ʢʦʨʠʩʥʠʢʘ ʧʨʦʩʪʦʨʘ. ʂʘʦ ʠ ʢʦʜ 

ʜʨʫʛʠʭ ʚʝʣʠʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʧʦʩʝʜʫʿʫ ʩʪʦʪʠʥʝ ʤʝʪʘʨʘ ʮʝʚʠ ʢʦʿʠʤʘ ʩʝ 

ʧʨʝʥʦʩʠ ʚʝʥʪʠʣʠʨʘʥʠ ʚʘʟʜʫʭ ʜʦ ʦʜʨʝʹʝʥʦʛ ʤʝʩʪʘ. ʆʙʿʝʢʪʠ ʤʦʛʫ ʠʤʘʪʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʝ 

ʿʝʜʠʥʠʮʝ ʠʣʠ ʤʘˁʝ ʠʥʜʠʚʠʜʫʘʣʥʝ ʿʝʜʠʥʠʮʝ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʝʣʦʚʠʤʘ 

ʦʙʿʝʢʪʘ (ʥʘʿʯʝʰ˂ʝ ʥʘ ʢʨʦʚʫ). ɺʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʿʝ ʩʧʝʮʠʬʠʯʥʦ ʫ ʧʨʦʩʪʦʨʠʤʘ ʩʘ 

ʚʦʜʝʥʦʤ ʧʦʚʨʰʠʥʦʤ ʟʙʦʛ ʪʨʝʪʠʨʘˁʘ ʚʦʜʝ ʭʣʦʨʦʤ. ʅʝʦʧʭʦʜʥʦ ʿʝ ʢʦʥʨʦʣʠʩʘʪʠ ʠ ʚʣʘʛʫ 

ʫ ʪʠʤ ʧʨʦʩʪʦʨʠʤʘ.  

 

                                                

153 Heating, ventilation and air conditioning 
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ʉʣʠʢʘ 2.10. ɺʝʣʠʢʠ ʦʪʚʦʨʝʥʠ ʧʨʦʩʪʦʨʠ (EMTE), ʩʠʩʪʝʤ ʮʝʚʠ (Fidia, Italy), ʀʟʚʦʨ: SportE2 

 

ʆʩʚʝʪˀʝˁʝ 

ʅʘ ʦʩʚʝʪˀʝˁʝ ʩʝ ʫʪʨʦʰʠ ʜʦ 20 % ʦʜ ʫʢʫʧʥʝ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʙʝʟ 

ʚʦʜʝʥʠʭ ʧʦʚʨʰʠʥʘ ʠ ʦʢʦ 10 % ʫ ʦʙʿʝʢʪʠʤʘ ʩʘ ʙʘʟʝʥʠʤʘ. 
154

 

 

ɹʘʟʝʥʠ 

ɹʘʟʝʥʠ ʪʨʦʰʝ ʚʝʣʠʢʫ ʢʦʣʠʯʠʥʫ ʝʥʝʨʛʠʿʝ. ʋ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʢʦʿʝ ʠʤʘʿʫ ʙʘʟʝʥʝ ʜʦ 

65 % ʝʥʝʨʛʠʿʝ ʩʝ ʫʪʨʦʰʠ ʟʘ ʛʨʝʿʘˁʝ ʙʘʟʝʥʘ ʠ ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ.
155

 ɺʦʜʘ ʤʦʨʘ ʜʘ 

ʩʝ ʪʨʝʪʠʨʘ ʥʘ ʨʘʟʥʝ ʥʘʯʠʥʝ (ʦʟʦʥ, ʭʣʦʨ, ʫʣʪʨʘˀʫʙʠʯʘʩʪʠ ʠ ʧʝʰʯʘʥʠ ʪʨʝʪʤʘʥ), ʤʦʨʘ ʜʘ 

ʩʝ ʛʨʝʿʝ ʠ ʧʫʤʧʘ ʧʨʝʢʦ ʚʝʣʠʢʠʭ ʨʘʩʪʦʿʘˁʘ. ʎʠʨʢʫʣʘʮʠʿʘ ʚʦʜʝ ʤʦʨʘ ʙʠʪʠ ʢʦʥʩʪʘʥʪʥʘ. 

ɺʘʟʜʫʭ ʫ ʦʚʠʤ ʧʨʦʩʪʦʨʠʤʘ ʿʝ ʫʚʝʢ ʚʣʘʞʘʥ ʠ ʤʦʨʘ ʧʦʩʝʙʥʦ ʜʘ ʩʝ ʪʨʝʪʠʨʘ. ʀʩʧʘʨʝˁʝ ʠ 

ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ ʠʟ ʙʘʟʝʥʘ ʟʘʚʠʩʠ ʦʜ ʩʧʦˀʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ, 

ʪʝʨʤʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʩʫ ʧʨʠʤʝˁʝʥʠ ʠ ʛʫʙʠʪʘʢʘ ʫ ʧʨʝʥʦʩʫ ʚʦʜʝ 

ʠ ˁʝʥʦʤ ʩʢʣʘʜʠʰʪʝˁʫ. ʆʧʪʠʤʘʣʥʠ ʨʘʜ ʙʘʟʝʥʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʟʥʘʯʘʿʥʠʭ ʫʰʪʝʜʘ 

ʝʥʝʨʛʠʿʝ. 

 

                                                

154 ʀʟʚʦʨ: ĂPerformance Criteria and Requirements.ñ Energy Efficiency for European Sport Facilities, 

ʜʦʩʪʫʧʥʦ ʥʘ: https://cordis.europa.eu/docs/projects/cnect/4/260124/080/deliverables/001-

ARES296619D11GA260124.pdf 
155

 Ibid ĂPerformance Criteria and Requirements.ñ Energy Efficiency for European Sport Facilities 
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ʉʣʠʢʘ 2.11. ʆʣʠʤʧʠʿʩʢʠ ʙʘʟʝʥ, ʪʨʝʪʠʨʘˁʝ ʚʦʜʝ, ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ, ʜʠʩʪʨʠʙʫʮʠʦʥʘ ʩʪʘʥʠʮʘ (Santa 

Maria de Lamas) ʀʟʚʦʨ: SportE2 

 

ɽʣʝʢʪʨʠʯʥʘ ʦʧʨʝʤʘ 

ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʫʪʨʦʰʠ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʦʜ 25 ʜʦ 30 % ʦʜ ʫʢʫʧʥʝ 

ʝʥʝʨʛʠʿʝ. ʇʦʰʪʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠʤʘ ʚʝ˂ʫ ʮʝʥʫ ʦʜ ʧʨʠʨʦʜʥʦʛ ʛʘʩʘ ʫʪʨʦʰʠ ʩʝ ʥʘ 

ˁʝʥʦ ʢʦʨʠʰ˂ʝˁʝ 60 % ʚʠʰʝ ʥʝʛʦ ʥʘ ʛʘʩ. ʊʘʢʦʹʝ, ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʿʝ ʦʜʛʦʚʦʨʥʘ ʥʘ 

ʜʫʧʣʦ ʚʝ˂ʫ ʝʤʠʩʠʿʫ ʢʘʨʙʦʥ ʜʠʦʢʩʠʜʘ ʦʜ ʛʘʩʘ. ʉʤʘˁʝˁʝ ˁʝʥʝ ʧʦʪʨʦʰˁʝ ʠʤʘ ʜʚʘ 

ʙʝʥʝʬʠʪʘ, ʬʠʥʘʥʩʠʿʩʢʠ ʠ ʜʦʙʨʦʙʠʪ ʧʦ ʦʢʦʣʠʥʫ.
156

  

Eneuse in typical s

                                                

156 ʇʨʦʿʝʢʘʪ Sport E2, Deliverable D1.1, Perfomance Criteria and Requirements, Sport Facility Energy 

Infrastructure 
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3. ʇʈɽɻʃɽɼ ʇʆʉʊʆɱɽɴʀʍ ʂʆʅʎɽʇɸʊɸ ʀ ʊɽʍʅʀʂɸ ɿɸ 

ɽʅɽʈɻɽʊʉʂʋ ʆʇʊʀʄʀɿɸʎʀɱʋ ʋ ʇʈʆʎɽʉʀʄɸ 

ʉɸʅɸʎʀɱɽ ʉʇʆʈʊʉʂʀʍ ʆɹɱɽʂɸʊɸ 

 

ʊʨʘʜʠʮʠʦʥʘʣʥʦ ʩʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʛʨʘʹʝʥʠ ʥʝ ʙʠ ʣʠ ʟʘʜʦʚʦˀʠʣʠ ʬʫʥʢʮʠʦʥʘʣʥʝ 

ʢʨʠʪʝʨʠʿʫʤʝ ʧʨʝ ʥʝʛʦ ʟʘʭʪʝʚʝ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ. ɼʘʥʘʩ ʩʝ ʩʚʝ ʚʠʰʝ ʫ ʧʨʘʢʩʠ ʩʨʝ˂ʝʤʦ 

ʩʘ ʟʝʣʝʥʠʤ ʠʣʠ ʦʜʨʞʠʚʠʤ ʦʙʿʝʢʪʠʤʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʪʨʫʢʪʫʨʫ ʢʦʿʘ ʿʝ 

ʧʨʦʿʝʢʪʦʚʘʥʘ, ʠʟʛʨʘʹʝʥʘ, ʨʝʢʦʥʩʪʨʫʠʩʘʥʘ ʠ ʦʜʨʞʘʚʘʥʘ ʧʦ ʝʢʦʣʦʰʢʦʤ ʧʨʠʥʮʠʧʠʤʘ. 

ʆʜʨʞʠʚʦʩʪ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʢʘʦ ʭʦʣʠʩʪʠʯʢʠ ʧʨʠʩʪʫʧ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

ʫʢˀʫʯʫʿʫ˂ʠ ʧʨʦʿʝʢʪʥʝ ʧʨʘʢʩʝ ʠ ʤʘʪʝʨʠʿʘʣʝ ʢʦʿʠ ʩʫ ʝʥʝʨʛʝʪʩʢʠ ʥʘʿʝʬʠʢʘʩʥʠʿʠ. ʆʙʿʝʢʪʠ 

ʧʨʠʢʘʟʘʥʠ ʢʘʦ ʧʨʠʤʝʨʠ ʜʦʙʨʝ ʧʨʘʢʩʝ ʩʫ ʧʨʦʿʝʢʪʦʚʘʥʠ ʪʘʢʦ ʜʘ ʧʦʙʦˀʰʘʿʫ ʢʦʤʬʦʨ 

ʢʦʨʠʩʥʠʢʘ, ʟʘʰʪʠʪʝ ˁʠʭʦʚʦ ʟʜʨʘʚˀʝ, ʢʦʨʠʩʪʝ ʤʘʪʝʨʠʿʘʣʝ ʰʪʦ ʝʬʠʢʘʩʥʠʿʝ ʠ ʩʤʘˁʝ 

ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 
157

 ʇʨʠʣʠʢʦʤ ʧʨʦʿʝʢʪʦʚʘˁʘ ʠ ʠʟʛʨʘʜˁʝ ʪʨʝʙʘ ʦʙʨʘʪʠʪʠ 

ʧʘʞˁʫ ʥʘ  ʨʘʟʣʠʯʠʪʝ ʘʩʧʝʢʪʝ: ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʣʦʢʘʮʠʿʝ, ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ, 

ʝʬʠʢʘʩʥʦʩʪ ʫ ʫʧʦʪʨʝʙʠ ʚʦʜʝ, ʫ ʫʧʦʪʨʝʙʠ ʤʘʪʝʨʠʿʘʣʘ, ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʟʜʨʘʚˀʫ ʠ 

ʩʠʛʫʨʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ. 
158

  

ɹʘʟʠʯʥʝ ʩʪʨʘʪʝʛʠʿʝ ʢʦʿʠʭ ʩʝ ʪʨʝʙʘ ʧʨʠʜʨʞʘʚʘʪʠ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʠ ʩʘʥʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.1. 

                                                

157 Fried, G. (2005) Managing sport facilities, Human Kinetics, Champaign, IL. 
158 Dick, G. (2007) Green building basics. http:// ciwmb.ca.gov/GreenBUilding/Basics.htm. 
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ʊʘʙʝʣʘ 3.1. ʆʩʥʦʚʥʝ ʩʪʨʘʪʝʛʠʿʝ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʠ ʩʘʥʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʢʦʥʪʝʢʩʪʫ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ, ʀʟʚʦʨ: GPG 211
159

 

 

                                                

159
  Good Practice Guide 211, Drawing a winner, Energy efficient design of sports centres, Design factors, ʩʪʨ. 5. 

ʃʦʢʘʮʠʿʘ ʆʨʠʿ ʝʥʪʘʮʠʿʘ ʇʣʘʥ ʦʩʥʦʚʝ ʄʘʪʝʨʠʿʘʣʠ ʉʝʨʚʠʩʠ ʆʜʨʞʘʚʘˁʝ  

¶ ʄʠʢʨʦ ʢʣʠʤʘ. 

¶ ʂʦʨʠʰ˂ʝˁʝ ʝʥʝʨʛʠʿʝ ʠʟ 

ʣʦʢʘʣʥʝ ʠʥʜʫʩʪʨʠʿʝ. 

¶ ʂʦʨʠʰ˂ʝˁʝ ʣʦʢʘʣʥʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʝ ʤʨʝʞʝ. 

¶ ʇʦʩʤʘʪʨʘʪʠ ʩʦʣʘʨʥʫ 

ʨʘʜʠʿʘʮʠʿʫ ʠ ʜʥʝʚʥʦ 

ʦʩʚʝʪˀʝˁʝ ʢʘʦ ʤʦʛʫ˂ʥʦʩʪ 

ʠ ʢʘʦ ʧʨʦʙʣʝʤ. 

¶ ɿʘʰʪʠʪʘ ʦʜ ʚʝʪʨʘ. 

 

¶ ʇʘʞˀʠʚʦ ʣʦʮʠʨʘʪʠ 

ʧʦʩʪʨʦʿʝˁʘ. 

¶ ʇʘʞˀʠʚʦ ʧʣʘʥʠʨʘˁʝ 

ʩʝʨʚʠʩʥʝ ʤʨʝʞʝ ʩʤʘˁʫʿʝ 

ʜʫʞʠʥʝ ʚʦʜʦʚʘ. 

¶ ɻʨʫʧʠʩʘʪʠ ʟʦʥʝ ʩʘ ʚʠʩʦʢʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʠ ʟʦʥʝ ʩʘ 

ʥʠʞʦʤ ʧʦʩʪʘʚʠʪʠ ʦʢʦ ˁʠʭ 

ʢʘʦ ʪʘʤʧʦʥ ʟʦʥʫ. 

¶ ʋʟʝʪʠ ʫ ʦʙʟʠʨ ʜʥʝʚʥʦ 

ʦʩʚʝʪˀʝˁʝ ʢʘʦ ʧʨʠʤʘʨʥʦ. 

¶ ʄʠʥ. 

¶ ʥʝʢʦʥʪʨʦʣʠʩʘʥʘ 

ʚʝʥʪʠʣʘʮʠʿʘ. 

¶ ʋʟʝʪʠ ʫ ʦʙʟʠʨ ʠʥʪʝʨʘʢʮʠʿʫ 

ʤʝʹʫ ʧʨʦʩʪʦʨʠʤʘ, ʥʝʢʠ 

ʧʨʦʩʪʦʨʠ ʥʝ ʤʦʛʫ ʙʠʪʠ 

ʧʦʨʝʜ ʚʣʘʞʥʠʭ ʙʘʟʝʥʘ. 

¶ ɺʠʩʦʢ ʥʠʚʦ ʪʝʨʤʠʯʢʝ 

ʠʟʦʣʘʮʠʿʝ ʥʘʨʦʯʠʪʦ ʢʦʜ 

ʦʙʿʝʢʘʪʘ ʩʘ ʙʘʟʝʥʠʤʘ. 

¶ ɺʝ˂ʘ ʠʟʦʣʘʮʠʿʘ 

ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ 

ʩʤʘˁʫʿʝ ʧʦʪʨʝʙʫ ʟʘ 

ʛʨʝʿʘˁʝʤ ʠ ʧʦʚʝ˂ʘʚʘ 

ʢʦʤʬʦʨ. 

¶ ɼʦʙʨʠ ʩʠʩʪʝʤʠ 

ʟʘʩʪʘʢˀʠʚʘˁʘ 

ʧʦʚʝ˂ʘʚʘʿʫ ʜʥʝʚʥʠ 

ʦʩʚʝʪˀʘʿ ʫʟ ʤʠʥ. 

ʛʫʙʠʪʢʝ ʪʦʧʣʦʪʝ. 

¶ ʆʙʝʟʙʝʜʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʦʢʨʫʞʝˁʝ ʟʘ ʙʦʿʣʝʨʝ ʢʦʿʠ 

ʢʦʥʜʝʥʟʫʿʫ. 

¶ ʂʦʤʙʠʥʦʚʘʪʠ ʝʣʝʢʪʨʠʯʥʫ ʠ 

ʪʦʧʣʦʪʥʫ ʝʥʝʨʛʠʿʫ ʟʘ ʚʝ˂ʝ 

ʙʘʟʝʥʝ (CHP, Combined Heat 

and Power). 

¶ ɽʬʠʢʘʩʥʦ ʦʩʚʝʪˀʝˁʝ 

ʠʥʪʝʛʨʠʩʘʥʦ ʩʘ ʜʥʝʚʥʠʤ 

ʦʩʚʝʪˀʝˁʝʤ. 

¶ ɸʢʮʝʥʘʪ ʥʘ ʧʨʠʨʦʜʥʫ 

ʚʝʥʪʠʣʘʮʠʿʫ. 

¶ ɽʬʠʢʘʩʥʘ ʚʝʰʪʘʯʢʦ 

ʚʝʥʪʠʣʠʨʘˁʝ. 

¶ ʆʧʨʝʤʘ ʪʨʝʙʘ ʜʘ ʿʝ 

ʣʦʮʠʨʘʥʘ ʜʘ ʩʝ ʤʦʞʝ ʣʘʢʦ 

ʦʜʨʞʘʚʘʪʠ ʠ ʩʝʨʚʠʩʠʨʘʪʠ. 

¶ ʆʧʨʝʤʘ ʪʨʝʙʘ ʙʠʪʠ 

ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʫʟ ʤʦʛʫ˂ʥʦʩʪ 

ʫʥʘʧʨʝʹʝˁʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ. 

¶ ʆʜʨʞʘʚʘˁʝ ʩʪʨʫʢʪʫʨʝ 

ʦʙʿʝʢʪʘ. 
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ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʦʙʫʭʚʘʪʘ ʧʘʩʠʚʘʥ ʜʠʟʘʿʥ ʫ ʩʤʠʩʣʫ ʦʙʣʠʢʘ ʦʙʿʝʢʪʘ ʠ ˁʝʛʦʚʝ 

ʦʨʿʝʥʪʘʮʠʿʝ, ʧʘʩʠʚʥʝ ʩʦʣʘʨʥʝ ʩʠʩʪʝʤʝ, ʢʦʨʠʰ˂ʝˁʝ ʧʨʠʨʦʜʥʦʛ ʦʩʚʝʪˀʝˁʘ, ʢʦʨʠʰ˂ʝˁʝ 

ʚʠʩʦʢʦ ʝʬʠʢʘʩʥʠʭ ʩʠʩʪʝʤʘ ʟʘ ʦʩʚʝʪˀʘʚʘˁʝ; ʩʝʥʟʦʨʘ ʧʦʢʨʝʪʘ ʠ ʜʠʤʝʨʘ. ɿʘʭʪʝʚʠ ʧʦ 

ʧʫʪʘˁʫ ʪʝʨʤʠʢʝ ʩʝ ʬʦʢʫʩʠʨʘʿʫ ʥʘ ʪʝʨʤʠʯʢʠ ʝʬʠʢʘʩʘʥ ʦʤʦʪʘʯ ʦʙʿʝʢʪʘ ʫ ʩʢʣʘʜʫ ʩʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʤ ʩʠʩʪʝʤʠʤʘ ʟʘ ʛʨʝʿʘˁʝ, ʚʝʥʪʠʣʘʮʠʿʫ ʠ 

ʢʣʠʤʘʪʠʟʘʮʠʿʫ (HVAC). ɽʬʠʢʘʩʥʦʩʪ ʫ ʫʧʦʪʨʝʙʠ ʤʘʪʝʨʠʿʘʣʘ ʟʘʭʪʝʚʘ ʩʝʣʝʢʮʠʿʫ 

ʦʜʨʞʠʚʠʭ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʝʣʝʤʝʥʪʝ ʠ ʧʨʦʠʟʚʦʜʝ, ˁʠʭʦʚʦ ʧʦʥʦʚʥʦ 

ʢʦʨʠʰ˂ʝˁʝ ʠ ʨʝʮʠʢʣʘʞʫ, ʥʫʣʪʫ ʠʣʠ ʥʠʩʢʫ ʝʤʠʩʠʿʫ ʰʪʝʪʥʠʭ ʛʘʩʦʚʘ, ʪʨʘʿʥʦʩʪ, 

ʜʫʛʦʚʝʯʥʦʩʪ ʠ ʣʦʢʘʣʥʫ ʧʨʦʠʟʚʦʜˁʫ. ɽʬʠʢʘʩʥʦʩʪ ʫ ʢʦʨʠʰ˂ʝˁʫ ʚʦʜʝ ʫʛʣʘʚʥʦʤ 

ʫʢˀʫʯʫʿʝ ʧʨʦʿʝʢʪʦʚʘˁʝ ʜʚʦʩʪʨʫʢʦʛ ʚʦʜʦʚʦʜʘ ʥʝ ʙʠ ʣʠ ʩʝ ʢʦʨʠʩʪʠʣʘ ʨʝʮʠʢʣʠʨʘʥʘ ʚʦʜʘ 

ʟʘ ʪʦʘʣʝʪʝ ʠʣʠ ʩʠʚʠ ʚʦʜʦʚʦʜʥʠ ʩʠʩʪʝʤʠ ʢʦʿʠ ʚʨʘ˂ʘʿʫ ʢʠʰʥʠʮʫ ʠʣʠ ʜʨʫʛʫ ʚʦʜʫ ʢʦʿʘ 

ʥʠʿʝ ʟʘ ʧʠ˂ʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʟʝʤˀʠʰʪʘ. 
160

 

 

ʉʚʝ ʦʚʝ ʤʝʨʝ ʫ ʧʨʦʿʝʢʪʦʚʘˁʫ ʠ ʩʘʥʘʮʠʿʠ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʩʝ ʩʚʝ ʚʠʰʝ 

ʧʨʠʤʝˁʫʿʫ ʰʠʨʦʤ ʩʚʝʪʘ. ʀʘʢʦ ʩʝ ʫ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʛʣʘʚʥʦʤ ʩʫʩʨʝ˂ʝʤʦ 

ʩʘ ʧʨʠʤʝʨʠʤʘ ʩʘʥʘʮʠʿʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʢʨʦʟ ʫʥʘʧʨʝʹʝˁʝ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ ʫ ʧʨʦʩʝʢʫ ʦʜ 10-30 % 
161

 

ʤʦʞʝʤʦ ʟʘʢˀʫʯʠʪʠ ʠʟ ʨʘʟʥʠʭ ʧʨʠʤʝʨʘ ʜʘ ʩʝ ʩʚʝ ʚʠʰʝ ʧʨʠʤʝˁʫʿʫ ʠ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ʜʦʢ ʩʫ ʫʩʘʤˀʝʥʠ ʧʨʠʤʝʨʠ ʧʨʠʤʝʥʝ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ ʢʦʿʠ 

ʙʠ ʜʘʣʠ ʘʢʮʝʥʘʪ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʚʝʥʪʠʣʠʨʘˁʘ, ʪʝʤʧʝʨʠʨʘˁʘ ʠ ʦʩʚʝʪˀʘʚʘˁʘ 

ʧʨʦʩʪʦʨʘ ʢʦʜ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ 

ʮʝʥʪʘʨʘ. ʇʨʠʤʝʨʠ ʩʫ ʫʛʣʘʚʥʦʤ ʥʘ ʥʠʚʦʫ ʧʠʣʦʪ ʧʨʦʿʝʢʘʪʘ ʛʜʝ ʩʝ ʧʨʠʢʘʟʫʿʝ ʧʦʥʘʰʘˁʝ 

ʦʙʿʝʢʘʪʘ ʢʨʦʟ ʢʦʤʧʿʫʪʝʨʩʢʝ ʩʠʤʫʣʘʮʠʿʝ ʰʪʦ ˂ʝ ʙʠʪʠ ʩʣʫʯʘʿ ʠ ʩʘ ʦʙʿʝʢʪʠʤʘ ʢʦʿʠ ʩʝ 

ʦʙʨʘʹʫʿʫ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ ʫ ɹʝʦʛʨʘʜʫ. 

 

 

 

                                                

160
 Ibid Dick, G. (2007) Green building basics. http:// ciwmb.ca.gov/GreenBUilding/Basics.htm. 
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3.1. ʇʨʠʤʝʨʠ ʥʦʚʠʭ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ 

ʜʚʦʨʘʥʘ 

 

3.1.1.  ʉʧʦʨʪʩʢʘ ʭʘʣʘ ʫ ʃʘʢʚʠʣʠ (L' Aquila)  

 

ʂʘʦ ʧʨʠʤʝʨ ʜʦʙʨʝ ʧʨʘʢʩʝ ʘ ʢʘʜ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʦʿʝʢʪʦʚʘˁʝ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʦʤʝʥʫ˂ʝʤʦ ʩʧʦʨʪʩʢʫ ʭʘʣʫ ʫ ʃʘʢʚʠʣʠ (L' Aquila). ɻʦʪʦʚʦ ʩʚʠ 

ʧʦʤʝʥʫʪʠ ʧʨʠʥʮʠʧʠ ʦʜʨʞʠʚʦʛ ʨʘʟʚʦʿʘ ʩʫ ʧʨʠʤʝˁʝʥʠ. ʉʦʣʘʨʥʠ ʜʦʙʠʮʠ ʩʫ 

ʤʘʢʩʠʤʠʟʦʚʘʥʠ, ʪʝʨʤʘʣʥʠ ʛʫʙʠʮʠ ʤʠʥʠʤʠʟʦʚʘʥʠ, ʧʨʠʤʝˁʝʥʝ ʩʫ ʪʝʭʥʦʣʦʛʠʿʝ 

ʦʙʥʦʚˀʠʚʠʭ ʝʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ.   

ɿʛʨʘʜʘ ʿʝ ʦʨʠʿ ʝʥʪʠʩʘʥʘ ʢʘ ʿʫʛʫ. ʀʩʧʫʩʪʠ ʠ ʚʝʛʝʪʘʮʠʿʘ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʟʘʩʝʥʯʝˁʝ ʠ 

ʩʧʨʝʯʘʚʘˁʝ ʧʨʝʛʨʝʚʘˁʘ. ʅʝʧʨʦʟʠʨʥʝ ʚʝʨʪʠʢʘʣʥʝ ʢʦʤʧʦʥʝʥʪʝ ʠʤʘʿʫ ʩʧʦˀʥʠ 

ʠʟʦʣʘʮʠʦʥʠ ʢʦʤʧʦʟʠʪʥʠ  ʩʠʩʪʝʤ ɽʇʉ ʩʘ ʧʨʦʧʫʩʪˀʠʚʦʰ˂ʫ ʦʜ ʥʘʿʤʘˁʝ 0,165 W/m
2
K, 

ʜʦʢ ʢʨʦʚ ʠ ʧʦʜ ʠʤʘʿʫ ʧʨʦʧʫʩʪˀʠʚʦʩʪ ʿʝʜʥʘʢʫ 0,240 W/m
2
K. ʇʨʦʟʦʨʠ ʩʫ ʥʘʧʨʘʚˀeʥʠ 

ʦʜ PVC ʦʢʚʠʨʘ ʩʘ ʜʫʧʣʠʤ ʩʪʘʢʣʦʤ ʠ ʚʨʝʜʥʦʰ˂ʫ ʮʝʣʦʢʫʧʥʝ ʪʨʘʥʩʤʠʩʠʿʝ ʪʦʧʣʦʪʝ 

ʤʘˁʦʤ ʦʜ 1,70 W/m
2
K. ʉʠʩʪʝʤʠ ʟʘ ʛʨʝʿʘˁʝ, ʭʣʘʹʝˁʝ ʠ ʧʨʦʠʟʚʦʜˁʘ ʩʘʥʠʪʘʨʥʝ ʪʦʧʣʝ 

ʚʦʜʝ ʩʘʩʪʦʿʝ ʩʝ ʠʟ ʛʝʦʪʝʨʤʘʣʥʝ ʪʦʧʣʦʪʥʝ ʧʫʤʧʝ ʢʦʿʘ ʿʝ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʬʦʪʦʥʘʧʦʥʩʢʠʤ ʩʦʣʘʨʥʠʤ ʧʘʥʝʣʦʤ ʥʝ ʙʠ ʣʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩʪʨʫʿʫ ʢʦʿʘ ʧʦʢʨʠʚʘ 

ʮʝʣʦʢʫʧʥʫ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʥʝʦʧʭʦʜʥʫ ʟʘ ʨʘʜ ʪʦʧʣʦʪʥʠʭ ʧʫʤʧʠ. ɼʘ ʙʠ ʩʝ ʧʦʩʪʠʛʘʦ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʢʦʤʬʦʨ ʫ ʦʙʿʝʢʪʫ ʮʝʣʘ ʟʛʨʘʜʘ ʿʝ ʦʧʨʝʤˀʝʥʘ ʚʝʥʪʠʣʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ. 

ʎʝʣʦʢʫʧʥʠ ʟʘʭʪʝʚʠ ʝʥʝʨʛʠʿʝ ʟʘ ʢʣʠʤʘʪʠʟʦʚʘˁʝ ʧʨʦʩʪʦʨʘ ʫ ʪʦʢʫ ʟʠʤʝ ʠʟʥʦʩʝ 4 kWh/m
3 

ʛʦʜʠʰˁʝ ʟʘ ʦʙʿʝʢʘʪ ʢʦʿʠ ʿʝ ʠʟʛʨʘʹʝʥ ʧʦ ʪʨʘʜʠʮʠʦʥʘʣʥʠʤ ʧʨʠʥʮʠʧʠʤʘ ʠ ʟʘ ʢʦʿʠ ʤʦʞʝ 

ʜʘ ʩʝ ʢʘʞʝ ʜʘ ʿʝ ʝʥʝʨʛʝʪʩʢʠ. ʊʘʢʘʚ ʦʙʿʝʢʘʪ ʫʪʨʦʰʠ ʚʠʰʝ ʦʜ 40 kWh/m
3 
ʝʥʝʨʛʠʿʝ ʟʘ 
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ʢʣʠʤʘʪʠʟʘʮʠʿʫ ʛʦʜʠʰˁʝ. ʂʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʠʥʪʝʣʠʛʝʥʪʥʝ ʢʘʣʢʫʣʘʮʠʿʝ  

ʥʠʩʫ ʧʨʠʩʫʪʥʠ ʫ ʦʙʿʝʢʪʫ. 
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3.1.2. ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʂʨʘʢʦʚʫ (Sports Hall of 

Cracow University of Agriculture)  

 

ʉʧʦʨʪʩʢʘ ʭʘʣʘ ʫ ʂʨʘʢʦʚʫ ʿʝ ʧʨʦʿʝʢʪʦʚʘʥʘ ʧʨʝʤʘ ʥʝʤʘʯʢʠʤ ʩʪʘʜʘʨʜʠʤʘ ʧʘʩʠʚʥʝ 

ʠʟʛʨʘʜˁʝ. ʆʚʘʿ ʩʪʘʥʜʘʨʜ ʀʥʩʪʠʪʫʪʘ ʧʘʩʠʚʥʝ ʛʨʘʜˁʝ ʟʘʭʪʝʚʘ ʛʦʜʠʰˁʫ ʧʦʪʨʦʰˁʫ 

ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʥʝ ʚʝ˂ʫ ʦʜ 15 kWh/m
2 

. ʌʘʩʘʜʘ ʦʙʿʝʢʪʘ ʿʝ ʝʬʠʢʘʩʥʦ 

ʠʟʦʣʦʚʘʥʘ ʠ ʟʘʧʪʠʚʝʥʘ. U ʩʧʦˀʥʠʭ ʟʠʜʦʚʘ ʿʝ 0,1 W/m
2 

K (ʫʛʨʘʹʝʥʦ ʿʝ 40cm ʥʝʦʧʦʨʘ, 

EPS Neopor). ʈʘʚʘʥ ʟʝʣʝʥʠ ʢʨʦʚ ʿʝ ʠʟʦʣʦʚʘʥ ʩʘ 12 cm ʧʝʥʝ ʧʦʣʠʠʩʦʮʠʘʥʫʨʘʪʘ 

(polyisocyanurate) ʠ 40 cm  EPS, ʧʦʜ ʥʘ ʟʝʤˀʠ ʿʝ ʠʟʦʣʦʚʘʥ ʩʘ 40cm EPS ʚʠʩʦʢʝ 

ʛʫʩʪʠʥʝ. U ʚʨʝʜʥʦʩʪ ʪʨʦʩʪʨʫʢʦ ʟʘʩʪʘʢˀʝʥʠʭ ʧʨʦʟʦʨʘ ʿʝ 0,8 W/m
2 

K. ʅʦʩʝ˂ʘ ʩʪʨʫʢʪʫʨʘ 

ʦʙʿʝʢʪʘ ʿʝ ʘʨʤʠʨʘʥʠ ʙʝʪʦʥ ʩʘ ʠʩʧʫʥʦʤ ʦʜ ʩʠʣʠʢʘʪʥʝ ʦʧʝʢʝ 25 cm ʜʝʙˀʠʥʝ. ʇʦʚʨʰʠʥʘ 

ʦʙʿʝʢʪʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʚʝ ʪʨʠ ʝʪʘʞʝ, ʠʟʥʦʩʠ 18.000 m
2 

. ʆʩʥʦʚʥʠ ʜʝʦ ʦʙʿʝʢʪʘ ʿʝ 

ʩʧʦʨʪʩʢʘ ʩʘʣʘ ʩʘ ʪʨʠʙʠʥʘʤʘ ʟʘ 150 ʛʣʝʜʘʣʘʮʘ, ʩʚʣʘʯʠʦʥʠʮʝ, ʩʘʣʘ ʟʘ ʬʠʪʥʝʩ, ʪʝʭʥʠʯʢʝ 

                                                

162 Staring Company Milano- ʟʘʜʫʞʝʥʘ ʟʘ ʧʨʦʿʝʢʪʦʚʘˁʝ ʠ ʠʟʛʨʘʜˁʫ, ʀʟʚʦʨ SportE2 , Deliverable report 

D1.1. 
163 ʀʟʚʦʨ: SportE2163 , Deliverable report D1.1. Performance Criteria and Requirements, ʩʪʨ. 14. 
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ʧʨʦʩʪʦʨʠʿʝ ʠ ʤʘʛʘʮʠʥʠ. ɺʝʛʝʪʘʮʠʿʘ ʧʦʩʪʦʿʠ ʥʘ ʯʠʪʦʚʦʿ ʢʨʦʚʥʦʿ ʧʦʚʨʰʠʥʠ ʥʘʛʠʙʘ 2Ü ʠ 

ʜʝʣʦʤ ʥʘ ʬʘʩʘʜʠ ʦʙʿʝʢʪʘ. ʄʝʭʘʥʠʯʢʠ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʘʮʠʿʝ ʩʫ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʛʨʝʿʘˁʝʤ ʚʘʟʜʫʭʘ ʠ ʨʝʢʫʧʝʨʘʮʠʿʦʤ ʪʦʧʣʦʪʝ. ɿʛʨʘʜʘ ʤʦʞʝ ʜʘ ʩʝ ʛʨʝʿʝ ʧʫʪʝʤ 

ʨʘʜʠʿʘʥʪʥʦʛ ʧʦʜʥʦʛ ʛʨʝʿʘˁʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ ʧʦ ʧʠʪʘˁʫ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʘʟʜʫʭʘ ʧʦʩʪʠʛʥʫʪʦ ʿʝ  24ÜC ʟʘ ʩʚʣʘʯʠʦʥʠʮʝ, 20ÜC ʟʘ ʠʛʨʘʣʠʰʪʝ, 16ÜC ʟʘ ʧʨʘʪʝ˂ʝ 

ʧʨʦʩʪʦʨʝ ʠ ʭʦʜʥʠʢʝ. Oʚʘʿ ʦʙʿʝʢʘʪ ʠ ʧʦʨʝʜ ʨʦʙʫʩʥʝ ʠʟʦʣʘʮʠʿʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ, 

ʧʦʩʝʜʫʿʝ ʧʨʝʥʘʛʣʘʰʝʥʝ ʚʝʣʠʢʝ ʦʪʚʦʨʝ ʥʘ ʿʫʞʥʦʿ ʩʪʨʘʥʠ ʠ ʚʝʦʤʘ ʿʝ ʦʩʝʪˀʠʚ ʥʘ 

ʧʨʝʛʨʝʚʘˁʝ ʧʨʦʩʪʦʨʘ ʣʝʪʠ, ʥʘʨʦʯʠʪʦ ʩʘʣʘ ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ. 
164

 

 

 

ʉʣʠʢʘ 3.2. ɱʫʞʥʘ ʬʘʩʘʜʘ ʩʧʦʨʪʩʢʝ ʭʘʣʝ Sports Hall of Cracow University of Agriculture, ʀʟʚʦʨ: 

Kisilewicz, T. Dudzinska, A. (2015)165  

 

 

 

                                                

164 Kisilewicz, T. Dudzinska, A. (2015) Summer overheating of a passive sports hall building, Original 

Research paper, Elsevier, vol 15, ʩʪʨ. 1193-1201. 
165  ʀʟʚʦʨ: Kisilewicz, T. Dudzinska, A. (2015) Summer overheating of a passive sports hall building 

Original Research paper, Elsevier, vol 15, ʩʪʨ.1195. 
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3.2.  ʇʨʠʤʝʨʠ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ 

 

ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʟʥʘʯʘʿʥʦ ʩʝ ʨʘʟʣʠʢʫʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʣʦʢʘʮʠʿʫ, ʪʠʧ ʦʙʿʝʢʪʘ ʠ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ. ʋʦʙʠʯʘʿʝʥʦ ʿʝ ʜʘ ʩʫ ʪʨʦʰʢʦʚʠ ʝʥʝʨʛʠʿʝ 

ʜʨʫʛʠ ʧʦ ʚʝʣʠʯʠʥʠ ʦʜʤʘʭ ʧʦʩʣʝ ʪʨʦʰʢʦʚʘ ʨʘʜʥʝ ʩʥʘʛʝ  ʘ ʪʦ ʙʠ ʟʥʘʯʠʣʦ 30 % ʦʜ 

ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʫ ʩʧʦʨʪʩʢʦʤ ʦʙʿʝʢʪʫ.
166

 ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠʤ 

ʜʚʦʨʘʥʘʤʘ ʦʛʣʝʜʘ ʩʝ ʫ ʪʝʨʤʠʯʢʦʿ (ʪʦʧʣʘ ʚʦʜʘ ʠ ʛʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ) ʠ ʝʣʝʢʪʨʠʯʥʦʿ 

ʝʥʝʨʛʠʿʠ (ʭʣʘʹʝˁʝ ʠ ʚʝʥʪʠʣʠʨʘˁʝ, ʦʩʚʝʪˀʝˁʝ, ʦʧʨʝʤʘ). ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ 

ʢʦʥʪʠʥʝʥʪʘʣʥʦʿ ʝʚʨʦʧʩʢʦʿ ʟʦʥʠ ʪʨʦʰʝ ʜʫʧʣʦ ʚʠʰʝ ʝʥʝʨʛʠʿʝ ʥʝʛʦ ʦʥʠ ʦʙʿʝʢʪʠ ʢʦʿʠ ʩʝ 

ʥʘʣʘʟʝ ʫ ʤʝʜʠʪʝʨʘʥʩʢʦʿ ʟʦʥʠ, ʟʙʦʛ ʦʜʨʝʹʝʥʠʭ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ. ʇʨʦʩʝʯʥʘ ʧʦʪʨʦʰˁʘ 

ʫʢʫʧʥʝ ʝʥʝʨʛʠʿʝ ʿʝ 260 kWh/m
2 
ʟʘ ʤʝʜʠʪʝʨʘʥʩʢʫ ʢʣʠʤʫ ʠ 490 kWh/m

2 
ʟʘ 

ʢʦʥʪʠʥʝʥʪʘʣʥʫ ʢʣʠʤʫ.
167

 

 

3.2.1. ʇʨʠʤʝʨʠ ʝʥʝʨʛʝʪʩʢʝ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʨʠʤʝʥʦʤ ʧʘʩʠʚʥʠʭ ʠ 

ʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʠʭ ʢʨʦʟ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ ʫ ɽʚʨʦʧʠ 

 

ʋ ʪʘʙʝʣʠ 3.2. ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʘʦ ʧʨʠʤʝʨʘ ʜʦʙʨʝ ʧʨʘʢʩʝ ʛʜʝ ʩʫ 

ʧʨʠʤʝˁʝʥʠ  ʧʘʩʠʚʥʠ ʠ ʘʢʪʠʚʥʠ ʩʠʩʪʝʤʠ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. 

ʇʨʠʢʘʟʘʥʠ ʦʙʿʝʢʪʠ ʩʫ ʫ ʥʘʚʝʜʝʥʦʿ ʜʦʢʫʤʝʥʪʘʮʠʿʠ ʧʨʠʢʘʟʘʥʠ ʢʘʦ ʤʝʹʫʥʘʨʦʜʥʠ ʧʠʣʦʪ 

ʧʨʦʿʝʢʪʠ ʩʘ ʧʦʩʪʦʿʝ˂ʠʤ ʩʪʘˁʝʤ ʠ ʦʯʝʢʠʚʘʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʧʦ ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ ʠ 

ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ.   

 

 

                                                

166 Trianti- Stourna, E. ʠ ʜʨʫʛʠ (1998) Energy conservation strategies for sports centers, part A Sports halls, 

Elsevier, Energy and Buildings 27, ʩʪʨ. 109. 
167 Ibid. Trianti- Stourna, E. ʠ ʜʨʫʛʠ (1998) 
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ʊʘʙʝʣʘ 3.2.  ʉʪʫʜʠʿʝ ʩʣʫʯʘʿʘ- ʧʨʠʤʝʥʘ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ ʩʘ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʚʝʥʪʠʣʠʨʘˁʘ, ʪʝʤʧʝʨʠʨʘˁʘ ʠ 

ʦʩʚʝʪˀʘʚʘˁʘ ʧʨʦʩʪʦʨʘ,  ʧʨʠʤʝʥʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫʟ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ 

ʄʝʨʝ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ 

 

ʇʦʩʪʠʛʥʫʪʠ ʧʨʦʿʝʢʪʥʠ ʢʨʠʪʝʨʠʿʫʤʠ 
ʇʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ  

ʛʨʝʿʘˁʝ 

ʦʩʚʝʪˀʝˁʝ 

ʚʝʥʪʠʣʘʮʠʿʘ 

ʇʨʠʤʝˁʝʥʝ ʤʝʨʝ ʧʨʠʣʠʢʦʤ ʩʘʥʘʮʠʿʝ 

ʦʙʿʝʢʪʘ 

 

ʛʨʝʿʘˁʝ 

12-18ÜC 

18-23ÜC 

ʚʝʥʪʠʣʘʮʠʿʘ 

8-12 1/s/ per 

ʦʩʚʝʪˀʝˁʝ 

300-1000 lux 

 

ʇ
ʘ
ʩ
ʠ
ʚ
ʥ
ʠ
 
ʩ
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ʩ
ʪ
ʝ
ʤ
ʠ

 

ɸ
ʨ
ʭ
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ʪ
ʝ
ʢ
ʪ
ʦ
ʥ
ʩ
ʢ
ʝ
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ʥ
ʪ
ʝ
ʨ
ʚ
ʝ
ʥ
ʮ
ʠ
ʿ
ʝ

 

ʥʘʟʠʚ ʠ ʣʦʢʘʮʠʿʘ ʦʧʠʩ ʠ ʩʘʜʨʞʘʿ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ/ ʜʚʦʨʘʥʝ 

Tollcross  Leisure Center, 

Glasgow
168

 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʟʘ ʨʝʢʨʝʘʮʠʦʥʠ ʠ 

ʢʣʫʧʩʢʠ ʩʧʦʨʪ 

ʜʠʤʝʥʟʠʿʘ 34,1 m x 32 m x 8,75 m 

ɻʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ 

ʆʩʚʝʪˀʝˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ 

ɺʝʥʪʠʣʠʩʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ ʩʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʦ 

ʪʝʤʧʝʨʠʨʘˁʝ, ʦʩʚʝʪˀʝˁʝ ʠ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ 

 

ʇʨʦʟʦʨʠ ʥʘ ʭʘʣʠ ʩʫ ʦʨʠʿ ʝʥʪʠʩʘʥʠ ɱʀ ʠ 

ʉɿ- ʧʦʧʨʝʯʥʦ ʧʨʦʚʝʪʨʘʚʘˁʝ. 

ɿʝʥʠʪʥʦ ʦʩʚʝʪˀʝˁʝ ʢʨʦʚʘ 3 m ʚʠʩʠʥʝ ʠ 

ʰʠʨʠʥʝ 4,5 m- ʘʣʫʤʠʥʠʿʫʤʩʢʠ ʧʨʦʬʠʣʠ, 

ʜʫʧʣʦ ʟʘʩʪʘʢˀʝˁʝ, ʩʘ ʪʘʤʥʦʧʣʘʚʠʤ 

ʦʢʚʠʨʠʤʘ ʠ ʧʨʝʤʘʟʦʤ ʟʘ ʢʦʥʪʨʦʣʫ ʩʫʥʯʝʚʝ 

ʩʚʝʪʣʦʩʪʠ. 

ʍʘʣʘ ʠʤʘ ʠʟʦʣʘʮʠʦʥʝ ʧʘʥʝʣʝ ʥʘ ʟʠʜʦʚʠʤʘ 

ʇʦʩʪʠʛʥʫʪʘ ʧʨʦʩʝʯʥʘ ʦʩʚʝʪˀʝʥʦʩʪ ʿʝ 150 

lux ʧʨʠʨʦʜʥʠʤ ʦʩʚʝʪˀʝˁʝʤ ʠ ʫ 

ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʚʝʰʪʘʯʢʠʤ 50 % 

ʢʘʧʘʮʠʪʝʪʘ ʿʝ 350 lux.   

Forth Sports and Community 

Centre, South Lanarkshire
169

 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʟʘ ʨʝʢʨʝʘʮʠʦʥʠ ʠ 

ʢʣʫʧʩʢʠ ʩʧʦʨʪ 

ɼʠʤʝʥʟʠʿʘ 27,1 m x 18,1 m x 8 m 

ɻʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ 

ʆʩʚʝʪˀʝˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ 

ɺʝʥʪʠʣʠʩʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ ʩʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʦ 

ʪʝʤʧʝʨʠʨʘˁʝ, ʦʩʚʝʪˀʝˁʝ ʠ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ 

 

ʇʦʩʪʘʚˀʝʥʠ ʩʚʝʪʣʘʨʥʠʮʠ- ʧʨʦʟʦʨʠ ʜʫʞ 

ʮʝʣʦʛ ʟʠʜʘ ʥʘ ʚʠʩʠʥʠ ʦʜ ʦʢʦ 7 m ʦʜ ʧʦʜʘ 

ʆʢʚʠʨʠ ʩʫ ʘʣʫʤʠʥʠʿʫʤʩʢʠ ʟʝʣʝʥʝ ʙʦʿʝ 

ʇʦʚʨʰʠʥʘ 1 ʩʪʘʢʣʘ ʿʝ 1 m
2 
.  

ɼʫʧʣʦ ʩʪʘʢʣʦ ʿʝ ʩʘ ʨʝʬʣʝʢʪʫʿʫ˂ʠʤ 

ʧʨʝʤʘʟʦʤ. 

ʇʦʩʪʠʛʥʫʪʘ ʧʨʦʩʝʯʥʘ ʦʩʚʝʪˀʝʥʦʩʪ ʿʝ 150 

lux ʧʨʠʨʦʜʥʠʤ ʦʩʚʝʪˀʝˁʝʤ, ʫ 

                                                

168 Understanding Daylighting of Sports Halls, ʢʦʨʠʰ˂ʝʥʦ ʩʘ http://www.sportscotland.org.uk/documents/resources/understandingdaylightsc.pdf 
169 Ibid Understanding Daylighting of Sports Halls 
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ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʚʝʰʪʘʯʢʠʤ 50% 

ʢʘʧʘʮʠʪʝʪʘ ʿʝ 350lux   

ʇʠʣʦʪ ʧʨʦʿʝʢʪʠ  

Elefsina indoor Sport Hall 

ʉʧʦʨʪʩʢʘ ʭʘʣʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʚʝ ʦʜʚʦʿʝʥʝ ʟʛʨʘʜʝ 

ʢʦʿʝ ʩʝ ʥʘʩʣʘˁʘʿʫ ʿʝʜʥʘ ʥʘ ʜʨʫʛʫ.  

ɺʝ˂ʘ ʿʝ 1250 m 
2 
ʘ ʤʘˁʘ ʿʝ ʦʨʪʦʛʦʥʘʣʥʘ ʠ 

ʧʦʩʝʜʫʿʝ ʧʨʦʩʪʦʨʠʿʝ ʟʘ ʪʨʝʥʠʥʛ ʘʪʣʝʪʠʯʘʨʘ. 

ʉʚʣʘʯʠʦʥʠʮʝ, ʪʦʘʣʝʪʠ, ʩʦʙʝ ʟʘ ʩʫʜʠʿʝ ʠ ʦʩʪʘʣʠ 

ʧʦʤʦ˂ʥʠ ʧʨʦʩʪʦʨʠ ʩʫ ʩʤʝʰʪʝʥʠ ʠʩʧʦʜ ʪʨʠʙʠʥʘ. 

ʎʝʥʪʨʘʣʥʘ ʦʩʘ ʟʛʨʘʜʝ ʿʝ ʩʝʚʝʨʦʠʩʪʦʢ ʠ 

ʿʫʛʦʟʘʧʘʜ. 

 

ɻʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ. 

ʆʩʚʝʪˀʝˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ. 

ɺʝʥʪʠʣʠʩʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ ʩʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʦ 

ʪʝʤʧʝʨʠʨʘˁʝ, ʦʩʚʝʪˀʝˁʝ ʠ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ. 

 

ɻʣʘʚʥʘ ʩʘʣʘ ʿʝ ʧʦʢʨʠʚʝʥʘ ʧʘʨʘʙʦʣʠʯʥʠʤ 

ʢʨʦʚʦʤ ʦʜ ʩʝʥʜʚʠʯ ʧʘʥʝʣʘ ʩʘ 5cm 

ʧʦʣʠʫʨʝʪʘʥʘ ʠʟʤʝʹʫ.  

ɿʠʜʦʚʠ ʩʫ ʥʘʧʨʘʚˀʝʥʠ ʦʜ ʢʦʤʙʠʥʘʮʠʿʝ 

ʙʝʪʦʥʘ, ʧʦʣʠʢʘʨʙʦʥʘʪʥʠʭ (polycarbonate) ʠ 

ʧʦʣʠʫʨʝʪʘʥ ʧʘʥʝʣʘ. 

ʄʘˁʘ ʩʘʣʘ ʠʤʘ ʟʠʜʦʚʝ ʦʜ 

ʧʨʝʬʘʙʨʠʢʦʚʘʥʠʭ ʧʦʣʠʫʨʝʪʘʥ 

(polyurethane)  ʧʘʥʝʣʘ.  

ʇʨʝʜʣʦʛ ʟʘ ʩʘʥʘʮʠʿʫ: 

ʇʦʚʝ˂ʘʪʠ ʧʨʦʟʦʨʝ ʥʘ ʠʩʪʦʢʫ ʠ ʟʘʧʘʜʫ ʠ 

ʧʦʩʪʘʚʠʪʠ ʢʨʦʚʥʝ ʩʪʨʝʭʝ ʥʘ ʠʩʪʦʯʥʦʿ ʠ 

ʟʘʧʘʜʥʦʿ ʩʪʨʘʥʠ. 

Sport Hall of Farsala
170

 

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʚʘ ʦʙʿʝʢʪʘ 

ʧʦʚʝʟʘʥʘ ʪʦʧʣʦʤ ʚʝʟʦʤ. ʎʝʥʪʨʘʣʥʘ ʦʩʘ ʟʛʨʘʜʝ ʿʝ 

ʩʝʚʝʨ-ʿʫʛ. ʇʨʦʟʦʨʠ ʩʫ ʥʘ ʠʩʪʦʢʫ ʠ ʟʘʧʘʜʫ. 

ɻʣʘʚʥʘ ʩʘʣʘ ʿʝ 1350 m
2
 ʘ ʫ ʤʘˁʝʤ ʦʙʿʝʢʪʫ ʩʫ 

ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ. ʆʙʘ ʜʝʣʘ ʦʙʿʝʢʪʘ ʩʫ 

ʥʘʧʨʘʚˀʝʥʘ ʦʜ ʧʨʝʬʘʙʨʠʢʦʚʘʥʠʭ ʙʝʪʦʥʩʢʠʭ 

ʝʣʝʤʝʥʘʪʘ ʘ ʢʨʦʚ ʤʘˁʝʛ ʦʙʿʝʢʪʘ ʿʝ ʧʨʝʢʨʠʚʝʥ 

ʮʨʝʧʦʤ. 

 

ɻʨʝʿʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ 

ʆʩʚʝʪˀʝˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ. 

ɺʝʥʪʠʣʠʩʘˁʝ ʧʨʦʩʪʦʨʘ ʭʘʣʝ ʩʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʦ 

ʪʝʤʧʝʨʠʨʘˁʝ, ʦʩʚʝʪˀʝˁʝ ʠ 

ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ. 

 

ɼʦʜʘʪʠ ʢʨʦʚʥʝ ʩʪʨʝʭʝ. 

ʇʨʦʤʝʥʠʪʠ ʧʨʦʟʦʨʝ, ʜʚʦʩʪʨʫʢʦ 

ʟʘʩʪʘʢˀʝʥʝ, ʘʣʫʤʠʥʠʿʫʤʩʢʝ ʩʘ 

ʪʝʨʤʦʧʨʝʢʠʜʦʤ. ʀʟʦʣʦʚʘʪʠ ʟʠʜʦʚʝ. 

ʋ ʪʦʢʫ ʣʝʪʘ ʦʪʚʘʨʘʪʠ ʧʨʦʟʦʨʝ ʠ ʚʨʘʪʘ ʜʘ 

ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ. 

ʇʦʚʝ˂ʘʪʠ ʿʫʞʥʠ ʧʨʦʟʦʨ. 

ɸ
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ʥ
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Dobrotitsa Sports Complex, 

ɹʫʛʘʨʩʢʘ
171

 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʩʘ 800 ʤʝʩʪʘ ʫ 

ʛʣʝʜʘʣʠʰʪʫ. 

ɸʪʣʝʪʩʢʘ ʩʪʘʟʘ ʩʘ 500 ʤʝʩʪʘ ʫ ʛʣʝʜʘʣʠʰʪʫ, ʩʘʣʝ 

ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦ ʛʨʝʿʘˁʝ. 

ʂʦʤʙʠʥʦʚʘʥʦ ʢʦʨʠʰ˂ʝˁʝ 

ʧʨʠʨʦʜʥʦʛ ʛʘʩʘ ʠ ʩʦʣʘʨʥʠʭ 

ɻʨʝʿʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ ʿʝ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʝʢʦ ʠʥʬʨʘʮʨʚʝʥʠʭ ʟʨʘʢʘ ʫ 

ʚʝʣʠʢʦj ʩʧʦʨʪʩʢʦʿ ʭʘʣʠ ʘ ʢʦʪʣʦʚʠ ʟʘ 

                                                

170 Step by step renovation towards nearly zero energy sport buildings, ʢʦʨʠʰ˂ʝʥʦ ʩʘ  http://step2sport.eu/?page_id=30, ʘʧʨʠʣ 2016. 
171 Paree, P.  ʠ ʜʨʫʛʠ (2008)  ɽnefcomplex, Best Practices,  Bulgaria, Denmark, Germany, Italy and the Netherlands, Work Package III (draft) 

Deliverable 3.5, February 2008. 

http://step2sport.eu/?page_id=30
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ʟʘ ʩʘʩʪʘʥʢʝ, ʬʠʪʥʝʩ, ʧʨʘʪʝ˂ʠ ʩʘʜʨʞʘʿʠ . 

 

ʠʥʩʪʘʣʘʮʠʿʘ. 

ʆʙʥʦʚˀʠʚʠ ʠʟʚʦʨʠ ʝʥʝʨʛʠʿʝ. 

ʛʨʝʿʘˁʝ ʚʦʜʝ ʩʝ ʢʦʨʠʩʪʝ ʠ ʟʘ ʛʨʝʿʘˁʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ. 

ʉʦʣʘʨʥʠ ʩʠʩʪʝʤʠ ʩʝ ʩʘʩʪʦʿʝ ʠʟ 4 ʩʦʣʘʨʥʘ 

ʧʘʥʝʣʘ ʪʠʧ  SPK-2, ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʦʜ  

9,6 m
2
, 500 l ʝʤʘʿʣʠʨʘʥʦʛ ʙʦʿʣʝʨʘ ʩʘ ʜʚʝ 

ʩʝʨʧʝʥʪʠʥʝ  ʠ ʘʫʪʦʤʘʪʠʟʘʮʠʿʦʤ. 

Fidia Sport Italy, ʀʪʘʣʠʿʘ
172

 

ʋʥʫʪʨʘʰˁʠ ʙʘʟʝʥ: 25 m x 16 m  

ɹʘʟʝʥ ʟʘ ʜʝʮʫ: 16 m x 4 m  

ʌʠʪʥʝʩ ʜʚʦʨʘʥʘ 

ɼʚʦʨʘʥʘ ʟʘ ʦʜʙʦʿʢʫ: 40 m x 28 m x 8 m  

2 ʪʝʥʠʩʢʘ ʪʝʨʝʥʘ ʩʘ ʩʚʣʘʯʠʦʥʠʮʘʤʘ: 30 m x 20 m 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʛʨʝʿʘˁʝ ʚʦʜʝ ʫ 

ʙʘʟʝʥʠʤʘ ʠ ʛʨʝʿʘˁʝ ʚʝʣʠʢʠʭ 

ʧʨʦʩʪʦʨʘ. 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʝʣʝʢʪʨʠʯʥʝ 

ʠʥʩʪʘʣʘʮʠʿʝ ʠ ʦʩʚʝʪˀʝˁʝ. 

ʌʠʜʠʘ ʧʦʩʝʜʫʿʝ ʛʨʝʿʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠ 

ʛʘʩ. 

ɼʦʧʫʥʩʢʦ ʛʨʝʿʘˁʝ ʥʘ ʙʠʦʤʘʩʫ- ʢʦʪʣʦʚʠ, 

ʢʦʨʠʩʪʝ ʢʘʦ ʩʠʨʦʚʠʥʫ ˀʫʩʢʝ ʣʝʰʥʠʢʘ. 

ʉʠʩʪʝʤ ʛʨʝʿʘˁʘ ʥʘ ʙʠʦʤʘʩʫ ʝʢʚʠʚʘʣʝʥʪ 20 

% ʦʜ ʧʨʠʨʦʜʥʦʛ ʛʘʩʘ ʟʘ ʠʩʪʫ ʩʚʨʭʫ ʠ 

ʢʦʣʠʯʠʥʫ ʛʨʝʿʘˁʘ. 

ʂʦʛʝʥʝʨʘʪʠʚʥʠ ʩʠʩʪʝʤ ʙʠʦʤʘʩʝ (35 kW). 

ʉʦʣʘʨʥʠ ʪʝʨʤʘʣʥʠ ʢʦʣʝʢʪʦʨʠ ʫʢʫʧʥʝ 

ʧʦʚʨʰʠʥʝ 40 m
2 
(ʛʦʜ.ʧʨʦʠʟʚʦʜˁʘ 25.000 

kWh) 

ʂʦʛʝʥʝʨʘʪʠʚʥʦ ʥʘʬʪʥʦ ʧʦʩʪʨʦʿʝˁʝ (60 

kW). 

Complexo Deportivo Santa 

Maria de Lamas, 

ʇʦʨʪʫʛʘʣʠʿʘ
173

 

ʆʣʠʤʧʠʿʩʢʠ ʙʘʟʝʥ: 50 mx25 m  

ɹʘʟʝʥ ʟʘ ʪʨʝʥʠʥʛ: 20 mx6 m, ʜʫʙʠʥʘ: 1,1 m  

2 ʪʝʨʝʪʘʥʝ ʩʘ ʝʣʝʢʪʨʠʯʥʦʤ ʦʧʨʝʤʦʤ 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʛʨʝʿʘˁʝ ʚʦʜʝ ʫ 

ʙʘʟʝʥʠʤʘ ʠ ʛʨʝʿʘˁʝ ʚʝʣʠʢʠʭ 

ʧʨʦʩʪʦʨʘ 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʝʣʝʢʪʨʠʯʥʝ 

ʠʥʩʪʘʣʘʮʠʿʝ ʠ ʦʩʚʝʪˀʝˁʝ 

ɼʚʘ ʢʦʪʣʘ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ (1070 kW) 

ʂʦʛʝʥʝʨʘʪʠʚʥʠ ʩʠʩʪʝʤ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ 

(130 kW) 

 ʉʦʣʘʨʥʠ ʪʝʨʤʘʣʥʠ ʢʦʣʝʢʪʦʨʠ ʫʢʫʧʥʝ 

ʧʦʚʨʰʠʥʝ 32 m
2 
 (ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ 

22.500 kWh) 

ʉʠʩʪʝʤ ʠʤʘ CHP- ʢʦʨʠʩʪʠ ʧʨʠʨʦʜʥʠ ʛʘʩ.    

Polideportivo Municipal De 

Exterbarri, ʐʧʘʥʠʿʘ
174

 

ɹʘʟʝʥ: 25 m x 12,5 m,  

ɹʘʟʝʥ ʟʘ ʜʝʮʫ: 12,5 m x 6 m,  

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʛʨʝʿʘˁʝ ʚʦʜʝ ʫ 

ʙʘʟʝʥʠʤʘ ʠ ʛʨʝʿʘˁʝ ʚʝʣʠʢʠʭ 

ɼʚʘ ʢʦʪʣʘ ʥʘ ʧʨʠʨʦʜʥʠ ʛʘʩ (645.000  kW) 

ʉʦʣʘʨʥʠ ʪʝʨʤʘʣʥʠ ʧʘʥʝʣʠ ʫʢʫʧʥʝ 

                                                

172 http://www.fidiaroma.it/ 
173 http://complexo.colegiodelamas.com/ 
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ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ: ʢʦʰʘʨʢʘ, ʬʫʜʙʘʣ, 

ʨʠʪʤʠʢʘ, ʨʫʢʦʤʝʪ. 

ʊʨʠʙʠʥʝ ʩʘ ʚʠʰʝ ʦʜ 1500 ʤʝʩʪʘ. 

ʊʝʨʝʪʘʥʘ, ʙʠʮʠʢʣʠʩʪʠʯʢʘ ʩʪʘʟʘ, 5 ʫʥʠʚʝʨʟʘʣʥʠʭ 

ʩʘʣʘ. 

ʇʨʦʩʪʦʨ ʟʘ ʿʦʛʫ, ʩʘʫʥʝ, ʩʦʣʘʨʠʿʫʤʠ. 

ʃʝʪˁʘ ʙʘʰʪʘ (3000 m
2
).  

ʧʨʦʩʪʦʨʘ 

ɽʥʝʨʛʠʿʘ ʧʦʪʨʝʙʥʘ ʟʘ ʝʣʝʢʪʨʠʯʥʝ 

ʠʥʩʪʘʣʘʮʠʿʝ ʠ ʦʩʚʝʪˀʝˁʝ. 

ʧʦʚʨʰʠʥʝ 300m
2
. 

ʉʦʣʘʨʥʠ ʬʦʪʦʥʘʧʦʥʩʢʠ ʩʠʩʪʝʤʠ ʫʢʫʧʥʝ 

ʧʦʚʨʰʠʥʝ 45 m
2 
(ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ 

5000 kW). 

BMS Building Management System ʢʦʿʠ 

ʢʦʥʪʪʨʦʣʠʰʝ ʨʘʜ ʢʦʪʣʦʚʘ, ʩʦʣʘʨʥʠʭ 

ʧʘʥʝʣʘ, ʂɻʍ ʩʠʩʪʝʤʘ ʠ ʛʨʝʿʘˁʝ ʚʦʜʝ. 

                                                                                                                                                                                                         

174
 www.piscinasetxebarri.com 
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3.2.2. ɽʥʝʨʛʝʪʩʢʘ ʩʘʥʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ 

ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʘ ʢʨʦʟ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ ʫ ɽʚʨʦʧʠ 

 

ʅʘʿʙʦˀʠ ʧʨʠʤʝʨʠ ʜʦʙʨʝ ʧʨʘʢʩʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʘʨʝʥʝ ʠ ʩʪʘʜʠʦʥʠ ʿʝʨ ʩʫ ʪʠ ʦʙʿʝʢʪʠ 

ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʠ.
175

 ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʩʝ ʜʦʙʠʿʘ ʧʨʠʤʝʥʦʤ ʦʜʨʝʹʝʥʠʭ ʛʨʘʹʝʚʠʥʩʢʠʭ ʠ 

ʪʝʭʥʠʯʢʠʭ ʤʝʨʘ ʥʘ ʤʥʦʛʦ ʤʘˁʠʭ ʦʙʿʝʢʘʪʘ ʩʚʫʜʘ ʫ ʩʚʝʪʫ. ʂʦʜ ʧʨʠʤʝʨʘ ʜʦʙʨʝ ʧʨʘʢʩʝ ʘ 

ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʘʥʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʘʢʮʝʥʘʪ ʿʝ ʥʘ 

ʦʙʿʝʢʪʠʤʘ ʛʜʝ ʩʫ ʫʥʘʧʨʝʹʝʥʠ ʪʝʨʤʦʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ.
176

   

ɺʝ˂ ʿʝ ʧʦʤʝʥʫʪʦ ʜʘ ʢʦʤʬʦʨ ʛʣʝʜʘʣʘʮʘ ʠ ʩʧʦʨʪʠʩʪʘ ʢʦʿʠ ʪʨʝʙʘ ʧʦʩʪʠ˂ʠ, ʦʜʘʙʠʨ 

ʛʨʝʿʘˁʘ, ʦʩʚʝʪˀʝˁʘ ʠ ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ, 

ʟʘʚʠʩʠ ʦʜ ʥʠʟʘ ʧʨʦʤʝˁʠʚʠʭ ʬʘʢʪʦʨʘ ʢʘʦ ʰʪʦ ʩʫ: ʪʠʧ ʠ ʢʘʪʝʛʦʨʠʿʘ ʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʘ ʩʝ ʫ ʜʚʦʨʘʥʠ ʦʜʚʠʿʘ
177
, ʥʠʚʦ ʟʘʫʟʝʪʦʩʪʠ (ʤʠʩʣʠ ʩʝ ʥʘ ʙʨʦʿ ʛʣʝʜʘʣʘʮʘ), 

ʤʦʛʫ˂ʥʦʩʪ ʧʦʩʪʦʿʘˁʘ ʜʨʫʛʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʥʦʚʥʠ ʪʨʦʰʢʦʚʠ ʠ ʪʨʦʰʢʦʚʠ ʦʜʨʞʘʚʘˁʘ 

ʧʦʛʦʥʘ. 

ʇʨʝʛʣʝʜ ʦʜʘʙʨʘʥʠʭ ʧʦʩʪʦʿʝ˂ʠʭ ʢʦʥʮʝʧʘʪʘ ʠ ʪʝʭʥʠʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʫ 

ʧʨʦʮʝʩʠʤʘ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʪʝʨʤʦʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ ʜʘʪ 

ʿʝ ʫ ʪʘʙʝʣʠ 3.3.  

 

 

 

 

 

                                                

175 Sheffield Wednesday stadium (UK), RCD Espanyol stadium (Barcelona, Spain) Bentegodi stadium 

(Verona, Italy)  
176 ɺʘʩʪʝʨʚʠʢ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ (Vastervik Sports Centre Sweden), ɽʥʝʬʢʦʤʧʣʝʢʩ ʫ ɹʫʛʘʨʩʢʦʿ 

(Enefcomplex) ʠ ʂʘʩʢʘʜʥʠ ʨʝʢʨʝʘʮʠʦʥʠ ʮʝʥʪʘʨ  (Cascades Leisure Centre, Craigavon, Northern Ireland) 

ʀʟʚʦʨ: SportE2 , Performance Criteria and Requirements, Deliverable report D1.1. 
177 ʅʠʚʦ ʦʩʚʝʪˀʝˁʘ ʨʘʟʣʠʯʠʪ ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʩʘ ʠ ʙʝʟ ʪʚ ʧʨʝʥʦʩʘ 
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ʊʘʙʝʣʘ 3.3. ɽʥʝʨʛʝʪʩʢʘ ʩʘʥʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ 

ʇʨʦʿʝʢʪʥʠ ʢʨʠʪʝʨʠʿʫʤʠ 

 

ʄʦʛʫ˂ʥʦʩʪʠ ʫ ʧʦʩʪʠʟʘˁʫ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 
ʇʨʠʤʝˁʝʥʝ ʤʝʨʝ 

ɻʨʝʿʘˁʝ 

ÜC 

ɺʝʥʪʠʣʘʮʠʿʘ 

m3/Hr/per 

ʆʩʚʝʪˀʝˁʝ, 

ʪʘʢʤʠʯʝˁʘ 

ʇ
ʨ
ʠ
ʤ
ʝ
ʨ
ʠ
 
ʜ
ʦ
ʙ
ʨ
ʝ
 
ʧ
ʨ
ʘ
ʢ
ʩ
ʝ

 

ʄʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʝ ʜʚʦʨʘʥʝ 
12-18ÜC 

18-23ÜC 
8-12 1/s/ per 300-1000 lux 

ʋ
ʥ
ʘ
ʧ
ʨ
ʝ
ʹ
ʝ
ˁ
ʝ
 
ʪ
ʝ
ʨ
ʤ
ʦ
ʪ
ʝ
ʭ
ʥ
ʠ
ʯ
ʢ
ʠ
ʭ
 
ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʘ
 

 

Dawlish Sports Centre, Devon 

ʇʦʩʪʠʛʥʫʪʠ ʫʩʣʦʚʠ (ʦʧʪʠʤʘʣʥʦ) ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʂʦʥʜʝʥʟʘʮʠʦʥʠ ʙʦʿʣʝʨʠ ʥʘ ʛʘʩ. 

ʂʦʥʪʨʦʣʘ ʩʠʩʪʝʤʘ ʧʦ ʟʦʥʘʤʘ. 

ʈʝʢʫʧʝʨʘʮʠʿʘ ʪʦʧʣʦʪʝ. 

 

ʎʝʥʪʨʘʣʥʦ ʛʨʝʿʘˁʝ ʥʘ ʛʘʩ. 

 

16ÜC 

20
 
ÜC 

10 l/s/ per 300-1000 lux 

Kettering Leisure Village, Kettering, 

Northants 

16ÜC 

20ÜC 

3 ac/h (300-

400 

ʢʦʨʠʩʥʠʢʘ) 

300-1000 lux 

ʂʦʥʪʨʦʣʠʩʘʥʘ ʧʨʦʤʝˁʠʚʘ 

ʙʨʟʠʥʘ ʚʝʥʪʠʣʘʪʦʨʘ. 

ʈʝʮʠʨʢʫʣʘʮʠʿʘ ʚʘʟʜʫʭʘ. 

ɺʝʥʪʠʣʘʮʠʦʥʘ ʨʝʢʫʧʝʨʘʮʠʿʘ 

ʪʦʧʣʦʪʝ. 

ʇʦʜʥʦ ʛʨʝʿʘˁʝ ʩʘ ʪʦʧʣʦʤ 

ʚʦʜʦʤ ʥʠʩʢʦʛ ʧʨʠʪʠʩʢʘ. 

LPHW- low pressure hot water. 

ʇʨʝʤʦʩʪʠʚʘ ʚʝʥʪʠʣʘʮʠʿʘ. 

National Indoor Arena, Birmingham, 

West Midlands
178

 

12-18ÜC 

18-23ÜC 
8-12 1/s/ per 

300-700 lux ʟʘ 

ʦʧʰʪʝ ʧʦʪʨʝʙʝ 

300 lux ʙʘʜʤʠʥʛʪʦʥ 

1000-2000 lux ʟʘ ʪʚ 

ʧʨʝʥʦʩʝ 

ʂʦʥʪʨʦʣʘ ʧʦ ʟʦʥʘʤʘ ʫ ʦʙʿʝʢʪʫ 

ʀʩʢʦʨʠʩʪʠʪʠ ʧʦʪʝʥʮʠʿʘʣ 

ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʝˁʘ 

ʆʚʘʿ ʦʙʿʝʢʘʪ ʿʝ ʠʤʘʦ 500 kW 

ʩʠʩʪʝʤʘ ʦʩʚʝʪˀʝˁʘ ʟʘ ʪʚ 

ʧʨʝʥʦʩʝ, ʠʥʩʪʘʣʠʨʘʥʝ ʩʫ 

ʥʘʪʨʠʿʫʤ ʩʠʿʘʣʠʮʝ ʟʘ ʤʘˁʝ 

ʜʦʛʘʹʘʿʝ ʠ ʧʦʩʪʠʛʥʫʪʘ ʿʝ 

ʟʥʘʯʘʿʥʘ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ 

ɹʘʟʝʥʠ 

ʊ ʚʦʜʝ 

27ÜC ʟʘ 

ʪʨʝʥʠʥʛ ʠ 

ʪʘʢʤʠʯʝˁʘ 

29ÁC ʟʘ ʫʯʝˁʝ 

ʜʝʮʝ 

30ÁC ʟʘ ʙʝʙʝ 

 

ʊ ʚʘʟʜʫʭʘ 

 

12  l/s/person 

 

ʅʘʿʜʫʙˀʠ ʜʝʦ ʚʦʜʝ  

ʙʘʟʝʥʘ ʪʨʝʙʘ ʜʘ ʿʝ 

ʚʠʜˀʠʚ ʢʘʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʙʘʟʝʥ 

200-300 lux  

 

ʇʦʢʨʠʚʘˁʝ ʙʘʟʝʥʘ. 

ʉʦʣʘʨʥʠ ʜʦʙʠʮʠ. 

ɽʬʠʢʘʩʥʠʿʠ ʩʠʩʪʝʤʠ . 

ʈʝʢʫʧʝʨʘʮʠʿʝ ʪʦʧʣʦʪʝ. 

ɺʝʥʪʠʣʘʮʠʦʥʠ ʩʠʩʪʝʤʠ 

ʦʙʝʟʙʝʹʫʿʫ 100 %  ʯʠʩʪʦʛ 

ʚʘʟʜʫʭʘ ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ. 

 

                                                

178 Good Practice Guide 211, Drawing a winner, Energy efficiency for design of sports centres 
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1ÁC ʚʠʰʘ ʦʜ ʊ 

ʚʦʜʝ 

 

ʈʝʣʘʪʠʚʥʘ 

ʚʣʘʞʥʦʩʪ ʦʜ 

50-70% 

Vªstervik sports centre, South 

Sweden
179

 

ʇʦʩʪʫʛʥʫʪʠ ʫʩʣʦʚʠ (ʦʧʪʠʤʘʣʥʦ) ɽʬʠʢʘʩʥʠʿʠ ʚʝʥʪʠʣʘʮʠʦʥʠ 

ʩʠʩʪʝʤʠ ʩʘ 

ʜʝʭʫʤʠʜʠʬʠʢʘʪʦʨʠʤʘ ʠ 

ʨʘʟʤʝˁʠʚʘʯʠʤʘ ʪʦʧʣʦʪʝ. 

ʉʠʩʪʝʤ ʟʘ ʨʝʢʫʧʝʨʘʮʠʿʫ 

ʪʦʧʣʦʪʝ. 

ʎʠʨʢʫʣʘʮʠʦʥʝ ʧʫʤʧʝ ʫ 

ʙʘʟʝʥʠʤʘ. 

ʋʟ ʥʦʚʦʠʥʩʪʘʣʠʨʘʥʠ ʩʠʩʪʝʤ 

ʟʘ ʨʝʢʫʧʝʨʘʮʠʿʫ ʪʦʧʣʦʪʝ 

ʧʦʩʪʠʛʥʫʪʘ ʫʰʪʝʜʘ ʫ ʝʥʝʨʛʠʿʠ 

ʦʜ 830 MWh/ʛʦʜ. 

ʄʦʜʝʨʥʝ ʠ ʝʬʠʢʘʩʥʠʿʝ 

ʿʝʜʠʥʠʮʝ ʟʘ ʨʝʢʫʧʝʨʘʮʠʿʫ 

ʪʦʧʣʦʪʝ ʧʨʦʫʟʨʦʢʦʚʘʣʝ ʩʫ 

ʚʝ˂ʫ ʚʣʘʞʥʦʩʪ ʫ ʧʨʦʩʪʦʨʫ 

ʙʘʟʝʥʘ ʘʣʠ ʿʝ ʫ ʜʦʟʚʦˀʝʥʠʭ 

60 %. 

ʊ ʚʘʟʜʫʭʘ 

1ÁC ʚʠʰʘ ʦʜ ʊ 

ʚʦʜʝ 

 

ʊ ʚʦʜʝ 27ÁC 

12 l/s/person  200-300 lux  

Cascades Leisure Centre, Craigavon
180

 

ʊ ʚʘʟʜʫʭʘ  

1ÁC ʚʠʰʘ ʦʜ ʊ 

ʚʦʜʝ 

12 l/s/person  200-300 lux  

ɽʬʠʢʘʩʥʠʿʠ ʚʝʥʪʠʣʘʮʠʦʥʠ 

ʩʠʩʪʝʤʠ ʩʘ 

ʜʝʭʫʤʠʜʠʬʠʢʘʪʦʨʠʤʘ ʠ 

ʨʘʟʤʝˁʠʚʘʯʠʤʘ ʪʦʧʣʦʪʝ. 

ʉʠʩʪʝʤ ʟʘ ʨʝʢʫʧʝʨʘʮʠʿʫ 

ʪʦʧʣʦʪʝ. 

 

ʉʠʩʪʝʤ ʢʦʥʪʨʦʣʝ ʨʝʛʫʣʘʪʦʨʘ 

ʪʦʧʣʦʪʝ  ʜʦʚʦʜʥʠʭ ʠ 

ʦʜʚʦʜʥʠʭ ʚʝʥʪʠʣʘʪʦʨʘ. 

ɺʘʟʜʫʭ-ʚʘʟʜʫʭ ʨʘʟʤʝˁʠʚʘʯʠ 

ʪʦʧʣʦʪʝ. 

ʇʨʠʛʫʰʠʚʘʯʠ ʨʝʮʠʨʢʫʣʘʮʠʿʝ. 

ʋʰʪʝʜʘ ʫ ʝʥʝʨʛʠʿʠ ʦʜ 30 %. 

ʇʨʦʙʣʝʤ ʢʦʿʠ ʿʝ ʥʘʩʪʘʦ- ʚʣʘʛʘ 

ʫ ʧʨʦʩʪʦʨʫ. 

Eastern Leisure Centre, Cardiff
181

 

ʊ ʚʘʟʜʫʭʘ  

1ÁC ʚʠʰʘ ʦʜ ʊ 

ʚʦʜʝ 

12 l/s/person  200-300 lux  

ɽʥʝʨʛʝʪʩʢʠ ʝʬʠʢʘʩʥʦ 

ʦʩʚʝʪˀʝˁʝ. 

ʂʦʥʨʦʣʠʩʘʥʝ ʟʦʥʝ. 

ʀʥʩʪʘʣʠʨʘʥʘ ʿʝ 

ʧʦʣʫʘʫʪʦʤʘʪʩʢʘ ʧʦʢʨʠʚʢʘ ʟʘ 

ʙʘʟʝʥ ʠ ʥʘʧʨʘʚˀʝʥ ʿʝ ʩʠʩʪʝʤ 

                                                

179 ʂʦʨʠʰ˂ʝʥʦ ʩʘ https://www.naturvardsverket.se/Documents/publikationer/978-91-620-8405-9.pdf?pid=4089, ʘʧʨʠʣ 2016. 
180 Taggart, Mc. ʄ. (2014) Renewable Energy Initiatives within the Public Sector, Research and Information Service Research Paper,  NIAR 275-14, ʩʪʨ. 16. 
181 Ibid Good Practice Guide 211, Drawing the winner Energy efficient design of sports centres, ʩʪʨ. 12. 

https://www.naturvardsverket.se/Documents/publikationer/978-91-620-8405-9.pdf?pid=4089
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ʀʩʢʦʨʠʩʪʠʪʠ ʧʦʪʝʥʮʠʿʘʣ 

ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʝˁʘ. 

ʠʩʢˀʫʯʠʚʘˁʘ ʛʨʝʿʘˁʘ  ʫ ʪʦʢʫ 

ʥʦ˂ʠ ʫ ʪʨʘʿʘˁʫ ʦʜ 7 ʩʘʪʠ.  

ʇʦʩʪʠʛʥʫʪʘ ʿʝ ʫʰʪʝʜʘ 

ʝʥʝʨʛʠʿʝ  ʦʜ 22 %. 

ʇʦʚʨʘ˂ʘʿ ʠʥʚʝʩʪʠʮʠʿʝ 

ʧʨʝʜʚʠʹʝʥ ʟʘ 1,6 ʛʦʜ. 
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4. ʉʇʆʈʊʉʂʀ ʆɹɱɽʂʊʀ ʋ ɹɽʆɻʈɸɼʋ ʀɿɻʈɸɫɽʅʀ 1960-1980. 

ɻʆɼʀʅɽ 

 

4.1. ʂʨʘʪʘʢ ʠʩʪʦʨʠʿʘʪ ʥʘʩʪʘʥʢʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ  

 

ʉʧʦʨʪ ʢʘʦ ʬʝʥʦʤʝʥ (oʣʠʤʧʠʿʘʜʝ, ʩʚʝʪʩʢʘ ʧʨʚʝʥʩʪʚʘ) ʠʩʢʘʟʘʥ ʢʨʦʟ ʤʝʩʪʦ, ʦʙʿʝʢʘʪ, 

ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʢʨʦʟ ʠʩʪʦʨʠʿʫ, ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʜʨʫʰʪʚʝʥʠʭ ʜʦʛʘʹʘʿʘ ʥʘ ʪʨʛʦʚʠʤʘ ʠ 

ʦʪʚʦʨʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʧʦʩʪʘʦ ʿʝ ʫʨʙʘʥʦ ʦʢʫʧˀʘʣʠʰʪʝ ʛʜʝ ʩʝ ʩʪʚʘʨʘ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʿʘ 

ʩʝ ʦʜʣʠʢʫʿʝ ʥʠʟʦʤ ʧʘʨʘʤʝʪʘʨʘ. ʉʧʦʨʪʩʢʝ ʛʨʘʹʝʚʠʥʝ ʩʫ ʚʝʣʠʢʝ ʩʘ ʦʜʨʝʹʝʥʦʤ 

ʧʨʦʩʪʦʨʥʦʤ ʰʝʤʦʤ ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʦʙʣʠʢʦʚʥʦʰ˂ʫ ʩʝʨʚʠʩʥʠʭ ʧʨʦʩʪʦʨʘ, ʚʝʣʠʢʠʭ 

ʨʘʩʧʦʥʘ, ʪʝʭʥʦʣʦʰʢʠ ʟʘʭʪʝʚʥʝ.
182

  

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʝʣʠʢʠ ʠʟʘʟʦʚ ʧʨʠ ʧʣʘʥʠʨʘˁʫ, ʧʨʦʿʝʢʪʦʚʘˁʫ, 

ʠʟʛʨʘʜˁʠ ʠ ʢʦʨʠʰ˂ʝˁʫ. ʉʘʤ ʦʙʣʠʢ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʧʨʦʠʩʪʨʠʯʝ ʠʟ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʠʧʘ ʩʧʦʨʪʘ, ʠʟ ʢʦʥʩʪʨʫʢʮʠʿʝ, ʪʝʭʥʦʣʦʛʠʿʝ, ʠʟ ʩʠʤʙʦʣʠʢʝ ʠ ʢʦʥʪʝʢʩʪʘ ʢʘʦ ʠ ʠʟ 

ʦʨʠʛʠʥʘʣʥʦʩʪʠ ʨʝʰʝˁʘ ʫ ʧʨʠʤʝʥʠ ʠʥʦʚʘʮʠʿʘ. 

ʋ ɻʨʯʢʦʿ ʩʫ ʩʝ 8 ʚʝʢʦʚʘ ʧʨʝ ʥʘʰʝ ʝʨʝ ʨʘʟʚʠʿʘʣʝ ʘʪʣʝʪʩʢʝ ʠʛʨʝ ʥʘ ʦʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ. 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ, ʟʘʪʚʦʨʝʥʠ ʧʨʦʩʪʦʨʠ ʟʘ ʦʜʠʛʨʘʚʘˁʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʩʫ 

ʧʦʟʥʘʪʠ ʚʠʰʝ ʦʜ 2500 ʛʦʜʠʥʘ. ʆʙʿʝʢʪʠ ʢʘʦ ʰʪʦ ʩʫ ʎʠʨʢʫʩ ʄʘʢʩʠʤʫʩ (Circus 

Maximus) ʫ ʈʠʤʫ (ʩʣʠʢʘ 4.1.) ʠ ʩʪʘʜʠʦʥ ʆʣʠʤʧʠʘ (Olimpia) ʫ ɻʨʯʢʦʿ ʩʫ ʧʨʝʪʝʯʘ 

ʩʘʚʨʝʤʝʥʠʭ ʚʝʣʠʢʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʮʝʥʪʘʨʘ. 

 

 

 

 

 

                                                

182 Koruģnjak (2012) 
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ʉʣʠʢʘ 4.1. ʉʧʦʨʪʩʢʝ ʛʨʘʹʝʚʠʥʝ ʫ ʘʥʪʠʯʢʦʤ ʈʠʤʫ, (ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ, ʤʦʜʝʣ, ʫ ʧʨʝʜˁʝʤ ʜʝʣʫ Circus 

Maximus, ʦʢʦ 50 ʛ.ʧ.ʥ.ʝ.),  ʀʟʚʦʨ: ʂʦʨʫʞˁʘʢ (2012) 183 

 

Ăʇʨʝʜ ʢʨʘʿ ʬʝʫʜʘʣʥʦʛ ʧʝʨʠʦʜʘ ʨʘʟʚʠʿʘ ʩʝ ʢʣʘʩʘ ʛʨʘʹʘʥʘ ʢʦʿʘ ʧʦ ʫʛʣʝʜʫ ʥʘ ʬʝʫʜʘʣʮʝ 

ʥʝʛʫʿʝ ʥʝʢʝ ʦʜ ʙʦʨʠʣʘʯʢʠʭ ʚʝʰʪʠʥʘ ʠ ʠʛʨʫ ʣʦʧʪʦʤ. ʂʘʦ ʧʨʚʘ ʠʛʨʘʣʠʰʪʘ ʢʦʨʠʩʪʝ ʩʝ 

ʛʨʘʜʩʢʠ ʪʨʛʦʚʠ. ʄʝʩʪʦ ʦʜʚʠʿʘˁʘ ʦʚʠʭ ʩʧʦʨʪʩʢʠʭ ʩʧʝʢʪʘʢʘʣʘ ʩʝ ʚʨʣʦ ʙʨʟʦ ʩʝʣʠ ʥʘ 

ʣʝʜʠʥʝ ʚʘʥ ʛʨʘʜʦʚʘ ʟʙʦʛ ʙʫʢʝ ʠ ʥʝʨʝʜʘ ʢʦʿʠ ʩʫ ʩʪʚʘʨʘʣʠ. ɻʨʘʹʘʥʠ ʩʝ ʦʙʫʯʘʚʘʿʫ ʫ 

ʚʣʘʜʘˁʫ ʤʘʯʝʤ ʧʘ ʩʝ ʛʨʘʜʝ ʠ ʧʦʩʝʙʥʠ ʟʘʪʚʦʨʝʥʠ ʧʨʦʩʪʦʨʠ ʟʘ ʚʝʞʙʘˁʝ ʦʚʝ ʚʝʰʪʠʥʝ. 

ɺʨʣʦ ʙʨʟʦ ʩʝ ʧʨʦʧʠʩʫʿʫ ʧʨʘʚʠʣʘ ʟʘ ʦʜʨʝʹʝʥʝ ʠʛʨʝ ʢʦʿʝ ʧʨʝʨʘʩʪʘʿʫ ʫ ʩʧʦʨʪʩʢʝ.  

ʀʥʪʝʨʝʩʘʥʪʥʦ ʿʝ ʧʦʤʝʥʫʪʠ ʜʘ ʩʝ ʫ ʪʦ ʚʨʝʤʝ ʠ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ ʛʨʘʜʝ ʧʨʚʠ ʦʙʿʝʢʪʠ 

ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ: ʥʘ ʇʘʣʠ˂ʫ ʿʝ 1894. ʠʟʛʨʘʹʝʥ ʧʨʚʠ ʬʫʜʙʘʣʩʢʠ ʩʪʘʜʠʦʥ ʘ ʥʘ 

ʉʘʚʠ ʫ ɹʝʦʛʨʘʜʫ 1843. ʫʨʝʹʝʥʦ ʧʨʚʦ ʧʣʠʚʘʣʠʰʪʝ.ñ
184

  

 

ɼʘʥʘʩ  ʿʝ ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʩʚʠʤ ʝʚʨʦʧʩʢʠʤ ʟʝʤˀʘʤʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʥʝʛʦ ʫ 

ʧʨʝʪʭʦʜʥʠʤ ʜʝʮʝʥʠʿʘʤʘ. ɱʘʢʘ ʥʘʮʠʦʥʘʣʥʘ ʧʦʣʠʪʠʢʘ ʧʦʜ ʧʘʨʦʣʦʤ ʉʧʦʨʪ ʟʘ ʩʚʝ 

ʜʦʧʨʠʥʝʣʘ ʿʝ ʧʦʨʘʩʪʫ ʙʨʦʿʘ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ. ɿʘʪʚʦʨʝʥʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʫ ɽʚʨʦʧʠ 

                                                

183 ʀʟʚʦʨ: ʂʦʨʫʞˁʘʢ, ɹ. (2012) ɿʛʨʘʜʝ ʟʘ ʩʧʦʨʪ, ʧʨʝʜʘʚʘˁʘ, ɸʨʭʠʪʝʢʪʫʨʘ, ʉʚʝʫʯʠʣʠʰʪʝ ʫ ɿʘʛʨʝʙʫ, 

ʛʨʘʬʠʯʢʠ ʧʨʠʣʦʟʠ IV 
184 ʇʝʪʨʦʚʠ˂, ɿ. (1993) ʆʙʿʝʢʪʠ ʬʠʟʠʯʢʝ ʢʫʣʪʫʨʝ, ʜʝʦ ʆʙʿʝʢʪʠ ʬʠʟʠʯʢʝ ʢʫʣʪʫʨʝ ʢʨʦʟ ʠʩʪʦʨʠʿʫ ˀʫʜʩʢʝ 

ʟʘʿʝʜʥʠʮʝ ɹʝʦʛʨʘʜ: ʌʘʢʫʣʪʝʪ ʬʠʟʠʯʢʝ ʢʫʣʪʫʨʝ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ 
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ʩʫ ʧʦʜʝˀʝʥʠ ʥʘ ʩʧʦʨʪʩʢʝ ʭʘʣʝ (ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ), ʩʧʝʮʠʿʘʣʥʝ ʮʝʥʪʨʝ (ʢʦʿʠ ʩʝ 

ʢʦʨʠʩʪʝ ʟʘ ʦʜʨʝʹʝʥʝ ʩʧʦʨʪʦʚʝ; ʚʝʣʦʜʨʦʤʠ, ʪʝʥʠʩ, ʙʦʢʩ), ʙʘʟʝʥʝ ʠ ʣʝʜʝʥʝ ʜʚʦʨʘʥʝ.
185

  

 

4.2. ɼʝʬʠʥʠʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʿʝ ʧʨʦʩʪʦʨ ʥʘ/ ʫ ʢʦʿʝʤ ʩʝ ʨʝʘʣʠʟʫʿʝ ʩʧʦʨʪʩʢʘ ʘʢʪʠʚʥʦʩʪ.
186

 

ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ
187

 ʜʝʬʠʥʠʰʝ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʢʘʦ Ă ʛʨʘʹʝʚʠʥʫ , 

ʦʜʥʦʩʥʦ ʧʨʦʩʪʦʨ (ʛʨʘʹʝʚʠʥʩʢʠ ʦʙʿʝʢʘʪ, ʦʜʥʦʩʥʦ ˁʝʛʦʚ ʜʝʦ ʠʣʠ ʫʨʝʹʝʥʘ ʧʦʚʨʰʠʥʘ) 

ʥʘʤʝˁʝʥ ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠ ʤʦʞʝ ʜʘ ʠʤʘ ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨ (ʩʘʥʠʪʘʨʥʠ, 

ʛʘʨʜʝʨʦʙʥʠ, ʩʧʨʝʤʠʰʥʠ, ʛʣʝʜʘʣʠʰʥʠ ʠ ʜʨʫʛʠ) ʠ ʫʛʨʘʹʝʥʫ ʦʧʨʝʤʫ (ʛʨʘʹʝʚʠʥʩʢʫ ʠ 

ʩʧʦʨʪʩʢʫ).ñ  

ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʤʘʪʝʨʠʿʘʣʥʠ ʨʝʩʫʨʩ ʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ. ʇʦʩʝʙʥʦ 

ʤʝʩʪʦ ʤʝʹʫ ʩʧʦʨʪʩʢʠʤ ʦʙʿʝʢʪʠʤʘ ʟʘʫʟʠʤʘʿʫ ʩʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʢʦʿʠ ʧʨʫʞʘˁʝʤ ʫʩʣʫʛʘ 

ʥʘ ʪʨʞʠʰʪʫ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʩʝ ʦʙʝʟʙʝʜʝ ʫʩʣʦʚʠ ʟʘ ʙʘʚˀʝˁʝ ʨʘʟʣʠʯʠʪʠʤ ʩʧʦʨʪʩʢʠʤ 

ʘʢʪʠʚʥʦʩʪʠʤʘ ʢʘʦ ʰʪʦ ʩʫ:  

-  ʩʧʦʨʪʩʢʦ ʦʙʨʘʟʦʚʘˁʝ, 

-  ʪʘʢʤʠʯʘʨʩʢʠ, ʨʝʢʨʝʘʪʠʚʥʠ ʠʣʠ ʰʢʦʣʩʢʠ ʩʧʦʨʪ,  ʟʘ ʨʘʟʣʠʯʠʪʝ ʢʘʪʝʛʦʨʠʿʝ 

ʢʦʨʠʩʥʠʢʘ; ʜʝʮʫ, ʦʤʣʘʜʠʥʫ, ʦʜʨʘʩʣʝ ʠʣʠ/ʠ ʦʩʦʙʝ ʩʘ ʧʦʩʝʙʥʠʤ ʧʦʪʨʝʙʘʤʘ.  

 

4.2.1. ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʠ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ 

 

ʋʤʝʩʪʦ ʩʧʦʨʪʩʢʠʭ, ʨʝʢʨʝʘʪʠʚʥʠʭ, ʩʧʦʨʪʩʢʦ-ʝʜʫʢʘʪʠʚʥʠʭ ʠʣʠ ʩʧʦʨʪʩʢʦ-

ʨʝʭʘʙʠʣʠʪʘʮʠʦʥʠʭ ʩʘʜʨʞʘʿʘ ʢʘʦ ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʫ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ ʩʪʚʘʨʘʿʫ ʩʝ 

ʥʦʚʠ ʤʦʜʝʣʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʠ ʩʪʚʘʨʘʿʫ ʥʦʚʝ ʬʦʨʤʝ ʩʦʮʠʿʘʣʥʠʭ 

                                                

185 Trianti- Stourna, E.  ʠ ʜʨʫʛʠ (1998)  Energy conservation strategies for sports centres, part A Sports halls, 

Energy and Buildings 27., ʩʪʨ. 109-122. 
186 ʐʫʨʙʘʪʦʚʠ˂, ɱ. (2014) ʄʝʥʘ˅ʤʝʥʪ ʫ ʩʧʦʪʨʫ, ɹʝʦʛʨʘʜ, ɿʘʚʦʜ ʟʘ ʫ˅ʙʝʥʠʢʝ 
187 ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ 52/96, ʯʣʘʥ 53. 
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ʦʢʫʧˀʘˁʘ. ʉʪʚʘʨʘʿʫ ʩʝ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʠ ʩʧʦʨʪʩʢʠ ʧʘʨʢʦʚʠ ʢʘʦ 

ʧʘʨʘʜʠʛʤʘ ʩʚʘʢʦʜʥʝʚʥʦʛ ʞʠʚʦʪʘ ʩʘ ʦʩʥʦʚʥʠʤ ʧʨʦʛʨʘʤʩʢʠʤ ʥʘʯʝʣʠʤʘ: 

- ʫʩʧʦʩʪʘʚˀʘ ʩʝ ʚʝʟʘ ʩʘ ʩʚʘʢʦʜʥʝʚʥʠʤ ʞʠʚʦʪʦʤ; ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʧʦʩʪʘʿʫ ʤʝʩʪʘ 

ʢʦʿʘ ʩʫ ʿʘʚʥʠ ʛʨʘʜʩʢʠ ʧʨʦʩʪʦʨ ʛʜʝ ʩʝ ʦʜʚʠʿʘʿʫ ʨʘʟʥʝ ʜʨʫʰʪʚʝʥʝ ʜʝʣʘʪʥʦʩʪʠ, 

- ʩʪʚʘʨʘ ʩʝ ʥʦʚʠ ʤʦʜʝʣ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ, 

- ʩʪʚʘʨʘ ʩʝ ʧʨʦʩʪʦʨ ʢʦʿʠ ʿʝ ʜʨʫʰʪʚʝʥʦ ʫʩʣʦʚˀʝʥ, ʩʘ ʧʦʩʪʦʿʘˁʝʤ ʨʘʟʥʠʭ 

ʜʨʫʰʪʚʝʥʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʯʠʥʝ ʜʘ ʦʚʘʢʘʚ ʦʙʿʝʢʘʪ ʙʫʜʝ ʩʘʤʦʦʜʨʞʠʚ. 

ʋ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʥʘʣʘʟʝ ʩʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʘ 

ʧʨʘʪʝ˂ʠʤ ʩʘʜʨʞʘʿʠʤʘ.  

ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʢʘʦ ʟʘʩʝʙʘʥ ʪʠʧ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʩʫ ʟʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʦʚʠʤʘ 

ʢʦʿʠ ʩʝ ʦʜʨʞʘʚʘʿʫ ʫ ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ ʠ ʢʦʿʝ ʩʘʜʨʞʝ ʧʨʦʩʪʦʨʝ ʟʘ ʛʣʝʜʘʦʮʝ ʠ 

ʫʯʝʩʥʠʢʝ. ɼʘ ʙʠ  ʬʫʥʢʮʠʦʥʠʩʘʣʝ ʧʦʨʝʜ ʦʚʠʭ ʧʨʦʩʪʦʨʘ ʧʦʩʪʦʿʝ ʠ ʧʨʦʩʪʦʨʠ ʟʘ ʦʩʦʙˀʝ, 

ʦʜʨʞʘʚʘˁʝ ʠ ʨʫʢʦʚʦʹʝˁʝ ʦʙʿʝʢʪʘ. ʋʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʥʘʤʝˁʝʥʝ 

ʨʘʟʣʠʯʠʪʠʤ ʚʨʩʪʘʤʘ ʩʧʦʨʪʦʚʘ. 

ʆʩʥʦʚʥʘ ʬʫʢʮʠʦʥʘʣʥʘ ʰʝʤʘ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 4.2. 

 

ʉʣʠʢʘ 4.2. ʌʫʥʢʮʠʦʥʘʣʥʘ ʰʝʤʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ, ʀʟʚʦʨ: Koruģnjak (2012)  
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ɼʚʦʨʘʥʝ ʤʦʛʫ ʙʠʪʠ ʩʘ ʠʣʠ ʙʝʟ ʛʣʝʜʘʣʠʰʪʘ. ʇʦʟʠʮʠʿʝ ʠ ʦʙʣʠʢ ʛʣʝʜʘʣʠʰʪʘ ʧʨʠʢʘʟʘʥʠ 

ʩʫ ʥʘ ʩʣʠʮʠ 4.3. 

 

ʉʣʠʢʘ 4.3. ʐʝʤʘ ʧʦʟʠʮʠʿʝ ʠ ʦʙʣʠʢʘ ʛʣʝʜʘʣʠʰʪʘ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ, ʀʟʚʦʨ: Koruģnjak (2012)  

 

4.2.2. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ 

 

ʉʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʧʨʦʿʝʢʪʦʚʘʥʝ ʪʘʢʦ ʜʘ ʩʘʜʨʞʝ ʩʣʝʜʝ˂ʝ ʦʩʥʦʚʥʝ ʛʨʫʧʘʮʠʿʝ: 

-   ʛʨʫʧʘʮʠʿʘ ʥʘʤʝˁʝʥʘ ʧʫʙʣʠʮʠ, 

-   ʛʨʫʧʘʮʠʿʘ ʥʘʤʝˁʝʥʘ ʩʧʦʨʪʠʩʪʠʤʘ, 

-  ʛʨʫʧʘʮʠʿʘ ʥʘʤʝˁʝʥʘ ʥʦʚʠʥʘʨʠʤʘ ʠ ʪʚ ʝʢʠʧʘʤʘ, ʧʨʝʜʩʪʘʚʥʠʮʠʤʘ ʬʝʜʝʨʘʮʠʿʘ ʠ 

ʟʚʘʥʠʯʥʠʮʠʤʘ, 
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-  ʛʨʫʧʘʮʠʿʘ ʥʘʤʝˁʝʥʘ ʫʧʨʘʚʠ, ʪʝʭʥʠʯʢʠʤ ʫʨʝʹʘʿʠʤʘ, ʨʘʜʠʦʥʠʮʘʤʘ ʟʘ ʦʜʨʞʘʚʘˁʝ, 

ʧʝʨʩʦʥʘʣʫ, ʤʘʛʘʮʠʥʠʤʘ.
 188

 

 

ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 

4.4. 

 

 

ʉʣʠʢʘ 4.4. ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ, ʀʟʚʦʨ: Koruģnjak (2012)  

 

ʆʩʥʦʚʥʠ ʧʨʦʿʝʢʪʥʠ ʧʘʨʘʤʝʪʨʠ ʧʦʤʝʥʫʪʠʭ ʛʨʫʧʘʮʠʿʘ ʟʘ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʩʘ ʪʨʦʜʝʣʥʦʤ 

ʜʚʦʨʘʥʦʤ ʢʘʧʘʮʠʪʝʪʘ ʩʝʜʝˁʘ ʜʦ 2000 ʛʣʝʜʘʣʘʮʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 4.1. 

 

 

 

 

 

                                                

188 ʀʣʠ˂, ʉ. (1998) ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ, ɹʝʦʛʨʘʜ:  ɽʜʠʮʠʿʘ ɸʨʯʠʛʨʘʤ, ʩʪʨ. 206. 
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ʊʘʙʝʣʘ 4.1. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʠ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ 
ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʢʘʧʘʮʠʪʝʪʘ ʩʝʜʝˁʘ ʜʦ 2000 ʛʣʝʜʘʣʘʮʘ 

ɻʨʫʧʘʮʠʿʝ 

ʧʨʦʩʪʦʨʠʿʘ 

ʉʘʜʨʞʘʿ 

ʛʨʫʧʘʮʠʿʘ 

ɼʠʤʝʥʟʠʦʥʠʩʘˁʝ ʛʨʫʧʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʧʦʨʪʩʢʫ ʟʛʨʘʜʫ 

ʇʦʚʨʰʠʥʝ ʧʨʦʩʪʦʨʠʿʘ 
ʇʦʚʨʰʠʥʘ ʛʨʫʧʘʮʠʿʝ, 

ʦʧʪʠʤʘʣʥʝ ʜʠʤʝʥʟʠʿʝ 

ʇʨʦʮʝʥʪʫʘʣʥʠ 

ʦʜʥʦʩ 

ʛʨʫʧʘʮʠʿʘ ʫ 

ʦʜʥʦʩʫ ʥʘ 

ʦʙʿʝʢʘʪ 

ʇʫʙʣʠʢʘ 

ʍʦʣ ʩʘ 

ʙʣʘʛʘʿʥʦʤ  
0,03 m

2 
ʧʦ ʧʦʩʝʪʠʦʮʫ ʇ= 60 m

2
 

ʇ= 1429 m
2
 30 % 

ʇʨʦʤʝʥʫʘʨʠ 

ʠʩʧʦʜ ʠ ʫʟ 

ʪʨʠʙʠʥʝ ʩʘ 

ʢʠʦʩʮʠʤʘ 

0,12 m
2 
ʧʦ ʧʦʩʝʪʠʦʮʫ  ʇ= 240 m

2
 

ɻʘʨʜʝʨʦʙʝ 0,03 m
2 
ʧʦ ʧʦʩʝʪʠʦʮʫ ʇ= 60  m

2
 

ɹʠʬʝʠ 
ɿʘ 1/3 ʧʫʙʣʠʢʝ ʫʟʠʤʘ ʩʝ 0,015 m

2 
ʧʦ 

ʧʦʩʝʪʠʦʮʫ ʇ = 600 x 0,015= 9 m
2
 

ʂʦʤʫʥʠʢʘʮʠʿʝ 0,05 m
2 
ʧʦ ʦʩʦʙʠ ʇ= 100 

WCʠ 

800 ʤʫʰʢʘʨʘʮʘ 1 WC ʠ 3 ʧʠʩʦʘʨʘ 

100 ʞʝʥʘ 3 WC 

0,08 m
2 
ʧʦ ʧʦʩʝʪʠʦʮʫ ʇ= 160 m

2
 

ɻʣʝʜʘʣʠʰʥʠ 

ʧʨʦʩʪʦʨ 
0,40 m

2 
ʧʦ ʧʦʩʝʪʠʦʮʫ ʇ= 800 m

2
 

ʉʧʦʨʪʠʩʪʠ 

ɹʦʨʠʣʠʰʪʝ 

(ʠʛʨʘʣʠʰʪʝ) 

ʈʫʢʦʤʝʪ 25 m x 43 m  

h= 

11m 

ʇ= 1075 m
2
 

ʇ= 1561,5 

m
2
 

33 % 

ʂʦʰʘʨʢʘ 20 m x 31 m ʇ= 558 m
2
 

ʊʝʥʠʩ 

1,37+8,23+1,37m x 

5,48+6,40+6,40+5,485

m   

ʇ= 597, 23 

m
2
 

ʆʜʙʦʿʢʘ 
3,0 + 9,0 +3,0 x 

5,0+16,0 +5,0 
ʇ= 335 m

2
 

ɻʘʨʜʝʨʦʙʝ ʠ 

ʪʫʰʝʚʠ 

ɽʢʠʧʘ 1 

3 x 102,3 m
2
 

ʇ= 306,5 m
2  

ʄʠʥ. 
ɽʢʠʧʘ2 

ʊʨʝʥʝʨʠ  

ʇʨʦʩʪʦʨ ʟʘ 

ʣʝʢʘʨʘ 
ʄʠʥ. 2 x 25 m

2
 

ʇ= 50 m
2  

ʄʠʥ. 

ʀʥʪʝʨʚʿʫʠ 

ʧʦʩʣʝ 

ʪʘʢʤʠʯʝˁʘ 

ʪʘʤʧʦʥ ʟʦʥʘ 

ʄʠʥ. 2 x 25 m
2
 

ʇ= 50 m
2  

ʄʠʥ. 

ʄʘʩʘʞʘ  ʄʠʥ. 2 x 20 m
2
 

ʇ= 40 m
2  

ʄʠʥ. 

ʆʧʨʝʤʘ 

ʩʧʦʨʪʠʩʪʘ 
15- 50 m

2
 15- 50 m

2
 

ʇʝʨʩʦʥʘʣ ʟʘ ʄʘʢʩ. 25 m
2
 ʄʘʢʩ. 25 m

2
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ʧʦʪʨʝʙʝ 

ʦʧʩʣʫʞʠʚʘˁʘ 

ʙʦʨʠʣʠʰʪʘ 

ʂʦʤʫʥʠʢʘʮʠʿʝ 

ʟʘ ʩʧʦʨʪʠʩʪʝ  
2 ʛʨʫʧʘʮʠʿʝ 

ʋ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʨʝʰʝˁʘ 

ʊɺ, ʨʘʜʠʦ, 

ʥʦʚʠʥʘʨʠ 

ʇʨʝʩ ʮʝʥʪʘʨ ʄʘʢʩ. 350 m
2
 

ʇ= 500 m
2
 10,4 % 

ʊɺ ʢʘʙʠʥʝ, 

ʢʦʤʝʥʪʘʪʦʨʠ- 

ʥʦʚʠʥʘʨʠ 

ʋ ʦʢʚʠʨʫ ʪʨʠʙʠʥʘ ʤʠʥ. 150 m
2
 

ʆʣʠʤʧʠʿʩʢʠ 

ʢʦʤʠʪʝʪ, 

ʌʀɹɸ, 

ʩʧʦʨʪʩʢʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ 

ʂʘʥʮʝʣʘʨʠʿʝ ʟʘ 

ʬʝʜʝʨʘʮʠʿʝ 
175-200 m

2
 

ʇ= 650 m
2
 13,6 % 

ʇʨʦʩʪʦʨʠ ʟʘ 

ʛʦʩʪʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʦ

ʛ ʢʦʤʠʪʝʪʘ 

175-200 m
2
 

ʂʘʥʮʝʣʘʨʠʿʝ 

ʥʘʮʠʦʥʘʣʥʠʭ 

ʢʦʤʠʪʝʪʘ 

200 m
2
 

ʄʘʛʘʮʠʥʩʢʠ 

ʧʨʦʩʪʦʨʠ 
4 ʛʨʫʧʘʮʠʿʝ ʤʠʥ. 100 m

2
 

ʋʧʨʘʚʘ, ʪʝʭʥ 

ʠʢʘ, 

ʦʜʨʞʘʚʘˁʝ 

ʋʧʨʘʚʘ ʄʘʢʩ. 100 m
2
 

 

ʇ= 645 m
2
 

 

13 % 

ʊʝʭʥʠʯʢʝ 

ʧʨʦʩʪʦʨʠʿʝ 

ɻʨʝʿʘˁʝ 

ʂʣʠʤʘʪʠʟʘʮʠʿʘ 

ɽʣʝʢʪʨʦʫʨʝʹʘʿ 

ʨʘʜʠʦʥʠʮʝ 

ʄʘʢʩ. 500 m
2
 

ʄʘʛʘʮʠʥʩʢʠ 

ʧʨʦʩʪʦʨʠ 
45 m

2
 

ʇʦʚʨʰʠʥʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʟʘ 2000 ʧʦʩʝʪʠʣʘʮʘ 
ʇ= 4785,5 

m
2
 

100 % 

 

ʊʘʙʝʣʘ ʧʨʠʢʘʟʫʿʝ ʧʨʦʮʝʥʪʫʘʣʥʦ ʦʜʥʦʩ ʚʝʣʠʯʠʥʘ ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘʮʠʿʘ ʪʠʧʠʯʥʝ 

ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʧʦʤʝʥʫʪʦʛ ʢʘʧʘʮʠʪʝʪʘ. 
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4.3.  ʊʠʧʦʣʦʛʠʿʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʉʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʤʦʞʝʤʦ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʧʨʝʤʘ ʫʨʙʘʥʠʩʪʠʯʢʠʤ, ʛʨʝʹʝʚʠʥʩʢʦ- 

ʘʨʭʠʪʝʢʪʦʥʩʢʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʠʣʠ ʩʘʤʠʤ ʧʦʪʨʝʙʘʤʘ ʢʦʨʠʩʥʠʢʘ. ʅʝʢʠ ʦʜ ʧʘʨʘʤʝʪʘʨʘ 

ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 4.2.  

 

ʊʘʙʝʣʘ 4.2. ʅʝʢʠ ʦʜ ʢʨʠʪʝʨʠʿʫʤʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 
ʋʨʙʘʥʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ɻʨʘʹʝʚʠʥʩʢʦ- ʘʨʭʠʪʝʢʪʦʥʩʢʠ ʧʘʨʘʤʝʪʨʠ 

ʃʦʢʘʮʠʿʘ 
ʋʨʙʘʥ. 

ʩʪʘʣʥʦʩʪ 

ɺʦʣʫʤʝʪʨʠʿʘ 

ʦʙʣʠʢ 

ʈʝʰʝˁʝ 

ʦʩʥʦʚʝ 

ʂʦʥʩʪʨʫʢʪʠʚʥʠ 

ʩʢʣʦʧ 

ʆʙʿʝʢʪʠ ʫ 

ʛʨʘʹʝʚʠʥʩʢʠʤ ʟʦʥʘʤʘ 

ʧʨʝʜʚʠʹʝʥʠʤ ʟʘ ʩʧʦʨʪ 

ʠ ʨʝʢʨʝʘʮʠʿʫ 

ʋ ʩʪʘʤʙʝʥʠʤ ʟʦʥʘʤʘ 

ʋ ʩʢʦʣʘʤʘ 

ʋ ʚʦʿʥʠʤ ʫʩʪʘʥʦʚʘʤʘ 

ʉʧʝʮʠʬʠʯʥʝ ʟʦʥʝ 

ʇʦʩʣʦʚʥʝ ʟʦʥʝ 

ʆʙʿʝʢʪʠ ʫ ʧʨʠʨʦʜʠ ʠ 

ʩʝʣʫ 

 

ʆʙʿʝʢʪʠ ʩʪʘʣʥʦʛ 

ʢʘʨʘʢʪʝʨʘ 

ʆʙʿʝʢʪʠ 

ʧʨʠʚʨʝʤʝʥʦʛ 

ʢʘʨʘʢʪʝʨʘ 

 

 

 

ʆʪʚʦʨʝʥʠ  

ɿʘʪʚʦʨʝʥʠ 

ʇʦʣʫʦʪʚʦʨʝʥ 

ʂʦʤʧʣʝʢʩʥʠ 

ʂʦʤʧʘʢʪʥʠ 

ʈʘʟʫʹʝʥʠ 

 

 

 

ʆʙʿʝʢʪʠ 

ʢʚʘʜʨʘʪʥʝ 

ʬʦʨʤʝ 

ʂʨʫʞʥʝ ʬʦʨʤʝ 

ʆʚʘʣʥʠ 

ɽʣʠʧʩʘʩʪʠ 

ɸʫʪʦʨʩʢʠ 

ʦʙʣʠʮʠ 

 ɸɹ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʯʝʣʠʯʥʠʤ ʝʣʝʤʝʥʪʠʤʘ 

ʏʝʣʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʩʘ ʨʘʟ. ʠʩʧʫʥʘʤʘ 

ʇʦʪʨʝʙʝ ʢʦʨʠʩʥʠʢʘ  

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ 
ʈʝʢʨʝʘʪʠʚʮʠ 

ʇʨʦʬʝʩʠʦʥʘʣʥʠ 

ʩʧʦʨʪʠʩʪʠ 

ʉʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʢʨʝʘʮʠʿʘ 

ʆʙʿʝʢʪʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʘʢʪʠʚʥʦʩʪʠ 

ʉʧʦʨʪ ʫ ʚʦʿʩʮʠ 

ʉʧʦʨʪ ʟʘ ʠʥʚʘʣʠʜʝ 

 

ʆʙʿʝʢʪʠ ʟʘ ʪʘʢʤʠʯʘʨʩʢʠ ʩʧʦʨʪ 

ʐʢʦʣʩʢʠ ʩʧʦʨʪ 

ʉʧʦʨʪ ʟʘ ʠʥʚʘʣʠʜʝ 

ɺʨʩʪʘ ʩʧʦʨʪʘ 

ʄʦʛʫ˂ʥʦʩʪ ʧʦʜʝʣʝ ʙʦʨʠʣʠʰʪʘ 

ɻʣʝʜʘʦʮʠ 

ɺʝʣʠʯʠʥʘ ʜʚʦʨʘʥʝ 

 

 

ʊʠʧʦʚʠ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʤʦʛʫ ʩʝ ʜʝʬʠʥʠʩʘʪʠ ʧʨʝʤʘ: 

- ʚʨʩʪʠ ʩʧʦʨʪʘ (ʩʫʚʠ ʩʧʦʨʪʦʚʠ, ʚʦʜʝʥʠ ʠ ʩʧʦʨʪʦʚʠ ʥʘ ʣʝʜʫ), 

- ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʜʝʣʝ ʛʣʘʚʥʝ ʜʚʦʨʘʥʝ (ʿʝʜʥʦʜʝʣʥʝ, ʜʚʦʜʝʣʥʝ, ʚʠʰʝʜʝʣʥʝ), 

- ʛʣʝʜʘʦʮʠʤʘ (ʜʚʦʨʘʥʝ ʩʘ ʠʣʠ ʙʝʟ ʛʣʝʜʘʣʠʰʪʘ), 

- ʚʝʣʠʯʠʥʠ (ʚʝʣʠʢʝ ʜʚʦʨʘʥʝ ʩʘ ʠʣʠ ʙʝʟ ʛʣʝʜʘʣʠʰʪʘ ʠ ʤʘʣʝ ʜʚʦʨʘʥʝ ʩʘ ʠʣʠ ʙʝʟ 

ʛʣʝʜʘʣʠʰʪʘ).  
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ʆʩʥʦʚʥʘ ʧʦʜʝʣʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʚʝʣʠʯʠʥʝ ʩʧʦʨʪʩʢʦʛ ʙʦʨʠʣʠʰʪʘ ʟʘ ʦʩʥʦʚʥʝ ʜʚʦʨʘʥʩʢʝ 

ʩʧʦʨʪʦʚʝ, ʢʦʰʘʨʢʫ, ʨʫʢʦʤʝʪ ʠ ʤʘʣʠ ʬʫʜʙʘʣ: 

- ʿʝʜʥʦʜʝʣʥʘ ʜʚʦʨʘʥʘ (ʥʝʜʝˀʠʚʘ) ʜʠʤʝʥʟʠʿʘ 7 x 15 m, h= 5,5-6,00 m (ʜʠʤʝʥʟʠʿʝ 

ʪʝʨʝʥʘ ʟʘ ʢʦʰʘʨʢʫ),
189

 

- ʜʚʦʜʝʣʥʘ ʜʚʦʨʘʥʘ ʜʠʤʝʥʟʠʿʘ 18 x 36m,  h= 5,5-8,00 m (ʜʠʤʝʥʟʠʿʝ ʪʝʨʝʥʘ ʟʘ 

ʨʫʢʦʤʝʪ), 

- ʧʦʣʠʚʘʣʝʥʪʥʘ ʜʚʦʨʘʥʘ ʜʠʤʝʥʟʠʿʘ 22 x 44 m, h= 7,00-9,00 m (ʤʘʣʠ ʬʫʜʙʘʣ), 

- ʪʨʦʜʝʣʥʝ ʜʚʦʨʘʥʝ ʜʠʤʝʥʟʠʿʘ 27 x 45 m, h= 7,00-9,00 m (ʨʫʢʦʤʝʪ, ʤʘʣʠ ʬʫʜʙʘʣ, 

ʛʠʤʥʘʩʪʠʢʘ).
190

 

 

ɼʚʦʨʘʥʝ ʤʘˁʝ ʠʣʠ ʚʝ˂ʝ ʦʜ ʥʘʚʝʜʝʥʠʭ ʩʫ:  

- ʤʘʣʝ ʜʚʦʨʘʥʝ ʜʠʤʝʥʟʠʿʘ 10 x 14 m, 10 x 12 m,  14 x 14 m, h= 4 m (ʢʦʨʝʢʪʠʚʥʘ 

ʛʠʤʥʘʩʪʠʢʘ), 

- ʚʝʣʠʢʝ ʜʚʦʨʘʥʝ ʜʠʤʝʥʟʠʿʘ  60 x 80-100 m (ʘʪʣʝʪʠʢʘ), 

- ʩʪʘʜʠʦʥʩʢʝ ʜʚʦʨʘʥʝ 32 x 52 m. 

 

ʀʛʨʘʣʠʰʪʝ ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʤʦʞʝ ʙʠʪʠ ʧʦʜʝˀʝʥʦ ʩʭʦʜʥʦ 

ʜʠʤʝʥʟʠʿʘʤʘ ʠ ʥʘʤʝʥʠ. ʄʦʜʫʣʘʨʥʠ ʧʨʠʩʪʫʧ, ʪʿ. ʧʦʜʝʣʘ ʛʣʘʚʥʦʛ ʠʛʨʘʣʠʰʪʘ ʿʝ 

ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 4.5.  

 

                                                

189 ɺʝʣʠʯʠʥʘ ʢʦʰʘʨʢʘʰʢʦʛ ʠʛʨʘʣʠʰʪʘ ʚʘʨʠʨʘ ʦʜ 13 x 24 (ʫ ʰʢʦʣʘʤʘ) ʜʦ ʪʘʢʤʠʯʘʨʩʢʠʭ ʠʛʨʘʣʠʰʪʘ 15 x 

26 (ʟʘ ʨʝʛʠʦʥʘʣʥʘ ʪʘʢʤʠʯʝˁʘ) ʠ 15 x 28 m (ʜʨʞʘʚʥʘ ʪʘʢʤʠʯʝˁʘ, ʌʀɹɸ) 
190 Sports halls, Design and layouts, 2012 ʜʦʩʪʫʧʥʦ ʥʘ  https://www.sportengland.org/media/4330/sports-

halls-design-and-layouts-2012.pdf 

https://www.sportengland.org/media/4330/sports-halls-design-and-layouts-2012.pdf
https://www.sportengland.org/media/4330/sports-halls-design-and-layouts-2012.pdf
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ʉʣʠʢʘ 4.5. ʄʦʜʫʣʘʨʥʠ ʧʨʠʩʪʫʧ- ʧʦʜʝʣʘ ʠʛʨʘʣʠʰʪʘ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ191  

 

 

4.3.1. ʊʠʧʦʣʦʛʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʩʘ ʘʩʧʝʢʪʘ ʬʦʨʤʝ (ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʦʙʣʠʢ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ) 

 

ʅʘ ʦʩʥʦʚʫ ʘʨʭʠʪʝʢʪʦʥʩʢʦʛ ʦʙʣʠʢʘ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʤʦʞʝʤʦ ʧʦʜʝʣʠʪʠ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ: 

- ʩʧʦˀʥʦʛ ʦʙʣʠʢʘ ʦʙʿʝʢʪʘ, 

- ʫʥʫʪʨʘʰˁʝʛ ʦʙʣʠʢʘ ʦʙʿʝʢʪʘ. 

 

ʉʧʦˀʥʠ ʠ ʫʥʫʪʨʘʰˁʠ ʦʙʣʠʢ ʦʙʿʝʢʪʘ ʤʦʞʝ ʙʠʪʠ:
192

 

                                                

191 Modular sports hall approach, ʜʦʩʪʫʧʥʦ ʥʘ: Sports halls, Design and layouts, 2012, dostupno na 

https://www.sportengland.org/media/4330/sports-halls-design-and-layouts-2012.pdf 
192

 ʂʦʨʫʞˁʘʢ, ɹ. (2012) ɿʛʨʘʜʝ ʟʘ ʩʧʦʨʪ, ʉʘʞʝʮʠ ʧʨʝʜʘʚʘˁʘ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ ʉʚʝʫʯʠʣʠʰʪʝ ʫ 

ɿʘʛʨʝʙʫ, ʂʘʪʝʜʨʘ ʟʘ ʘʨʭʠʪʝʢʪʦʥʩʢʦ ʧʨʦʿʝʢʪʠʨʘˁʝ- ʢʦʣʝʛʠʿ ɿʛʨʘʜʝ ʟʘ ʩʧʦʨʪ 

https://www.sportengland.org/media/4330/sports-halls-design-and-layouts-2012.pdf
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-       ʤʦʥʦʛʝʦʤʝʪʨʠʿʩʢʠ (ʥʘʛʣʘʰʘʚʘʿʫ ʚʝʣʠʯʠʥʫ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʜʚʦʨʘʥʝ ʘ 

ʦʩʪʘʣʠ ʧʨʦʩʪʦʨʠ ʩʫ ʠʥʢʦʤʧʦʨʠʨʘʥʠ ʫ ʪʘʿ ʦʙʣʠʢ), ʤʦʛʫ ʙʠʪʠ ʥʘʣʠʢ ʥʘ: 

ʘ) ʢʨʫʛ- ʢʫʛʣʘ- ʚʘˀʘʢ, 

ʙ) ʢʚʘʜʨʘʪ- ʢʦʮʢʘ- ʧʨʠʟʤʘ, 

ʮ) ʪʨʦʫʛʘʦ- ʪʝʪʨʘʝʜʘʨ- ʧʠʨʘʤʠʜʘ (ʩʣʠʢʘ 4.6.), 

 

 

ʉʣʠʢʘ 4.6. ʄʦʥʦʛʝʦʤʝʪʨʠʿʩʢʠ ʦʙʣʠʮʠ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ, ʀʟʚʦʨ: Koruģnjak (2012)  

 

-     ʩʣʦʞʝʥʠ ʛʝʦʤʝʪʨʠʿʩʢʠ ʦʙʣʠʮʠ (ʩʘ ʿʘʩʥʦʤ ʚʠʟʫʝʣʥʦʤ ʨʘʟʣʠʢʦʤ ʠʟʤʝʹʫ ʛʣʘʚʥʦʛ 

ʙʦʨʠʣʠʰʪʘ ʠ ʧʨʘʪʝ˂ʠʭ ʧʨʦʩʪʦʨʘ ʢʦʿʠ ʩʫ ʤʘˁʝʛ ʚʦʣʫʤʝʥʘ (ʩʣʠʢʘ 4.7. ), 

 

 

ʉʣʠʢʘ 4.7.  ʉʣʦʞʝʥʠ ʛʝʦʤʝʪʨʠʿʩʢʠ ʦʙʣʠʮʠ, ʀʟʚʦʨ: Koruģnjak (2012)  

 

-         ʦʙʣʠʢʦʚʥʝ ʩʪʨʫʢʪʫʨʝ ( ʛʜʝ ʩʧʦˀʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʫʪʚʨʜʠʪʠ ʛʜʝ ʩʝ ʥʘʣʘʟʠ ʩʧʦʨʪʩʢʘ 

ʜʚʦʨʘʥʘ (ʩʣʠʢʘ 4.8.).  

 

ʉʣʠʢʘ 4.8. ʆʙʣʠʢʦʚʥʝ ʩʪʨʫʢʪʫʨʝ, ʀʟʚʦʨ: Koruģnjak (2012)  
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4.3.2. ʂʘʪʝʛʦʨʠʟʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʉʨʙʠʿʠ ʥʘ ʦʩʥʦʚʫ ʟʘʢʦʥʩʢʝ 

ʨʝʛʫʣʘʪʠʚʝ 

 

ʋ ʉʨʙʠʿʠ ʿʝ ʫʩʚʦʿʝʥ ʇʨʘʚʠʣʥʠʢ ʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ
193

 ʥʘ ʦʩʥʦʚʫ 

ʢʦʿʝʛ ˂ʝ ʩʚʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʙʠʪʠ ʧʦʜʝˀʝʥʠ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʧʨʝʤʘ ʨʘʟʣʠʯʠʪʠʤ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʠ ʤʝʨʠʣʠʤʘ ʟʘ ʨʘʥʛʠʨʘˁʝ ʧʦ ʚʨʩʪʠ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʪʝʭʥʠʯʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʠ ʥʠʚʦʫ ʪʘʢʤʠʯʝˁʘ. ɼʘʢʣʝ, ʧʦʩʪʦʿʝ˂ʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʜʦ ʜʘʥʘʩ 

ʥʠʩʫ ʢʘʪʝʛʦʨʠʟʦʚʘʥʠ- ʯʠʪʘʚ ʧʨʦʮʝʩ ʿʝ ʥʘ ʩʘʤʦʤ ʧʦʯʝʪʢʫ,
194

 ʥʘʨʦʯʠʪʦ ʩʘ ʝʥʝʨʛʝʪʩʢʦʛ 

ʘʩʧʝʢʪʘ ʰʪʦ ʦʩʪʘʚˀʘ ʧʨʦʩʪʦʨ ʟʘ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʜʘˀʝʤ ʨʘʜʫ. 

 

ʇʨʘʚʠʣʥʠʢ ʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʜʝʬʠʥʠʰʝ  ʢʨʠʪʝʨʠʿʫʤʝ ʠ ʤʝʨʠʣʘ ʟʘ 

ʨʘʥʛʠʨʘˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʥʘ ʦʩʥʦʚʫ ʚʨʩʪʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʪʝʭʥʠʯʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʥʠʚʦʘ ʪʘʢʤʠʯʝˁʘ, ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʩʧʦʨʪʫ.
195

 ʇʨʝʤʘ 

ʇʨʘʚʠʣʥʠʢʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʝ ʨʘʥʛʠʨʘʿʫ ʥʘ ʦʩʥʦʚʫ ʪʝʭʥʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʦ 

ʰʪʦ ʩʫ ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʠʩʧʫˁʝʥʦʩʪʠ ʫʩʣʦʚʘ ʧʨʝʤʘ ʧʨʦʧʠʩʘʥʠʤ 

ʧʨʘʚʠʣʠʤʘ ʤʝʹʫʥʘʨʦʜʥʠʭ ʩʧʦʨʪʩʢʠʭ ʩʘʚʝʟʘ, ʧʨʝʤʘ ʥʘʤʝʥʠ ʦʙʿʝʢʪʘ, ʠʩʧʫˁʝʥʦʩʪʠ 

ʫʩʣʦʚʘ ʫ ʧʦʛʣʝʜʫ ʧʦʚʨʰʠʥʝ ʥʘʤʝˁʝʥʝ ʟʘ ʠʟʚʦʹʝˁʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʙʨʦʿʘ 

ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʤʦʛʫ ʠʩʪʦʚʨʝʤʝʥʦ ʦʙʘʚˀʘʪʠ ʫ ʫʥʠʚʝʨʟʘʣʥʦʤ ʩʧʦʨʪʩʢʦʤ 

ʧʨʦʩʪʦʨʫ, ʢʘʦ ʠ ʙʨʦʿʘ ʬʠʢʩʥʠʭ ʤʝʩʪʘ ʟʘ ʩʝʜʝˁʝ ʫ ʛʣʝʜʘʣʠʰʪʫ.
196

 

ʅʘ ʦʩʥʦʚʫ ʩʚʠʭ ʦʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʪʚʨʹʝʥʝ ʩʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ: 

ʧʨʚʘ, ʜʨʫʛʘ ʠ ʪʨʝ˂ʘ ʢʘʪʝʛʦʨʠʿʘ. 

 

                                                

193
 ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, "ʉʣ. ɻʣʘʩʥʠʢ ʈʉ'' ʙʨ. 103/2013 

194
 ʇʦ ʨʝʯʠʤʘ ʘʨʭʠʪʝʢʪʝ ɿʘʛʦʨʢʝ ʇʝʪʨʦʚʠ˂, ʧʦʤʦ˂ʥʠʢʘ ʤʠʥʠʩʪʨʘ ʟʘ ʩʧʦʨʪ ʠ ʦʤʣʘʜʠʥʫ ʫ ʂʘʥʮʝʣʘʨʠʿʠ ʟʘ 

ʧʨʦʿʝʢʪʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 
195 ɿʘʢʦʥ ʦ ʩʧʦʨʪʫ ''ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ'', ʙʨ. 24/2011 ʠ 99/2011 
196 ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, "ʉʣ. ɻʣʘʩʥʠʢ ʈʉ'' ʙʨ. 103/2013, ʯʣʘʥ 

4. 
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ʉʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʩʝ ʥʘʣʘʟʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʢʦʿʝ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʢʘʦ 

ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ, ʥʘ ʦʩʥʦʚʫ ʢʨʠʪʝʨʠʿʫʤʘ ʠ ʤʝʨʠʣʘ ʧʨʦʧʠʩʘʥʠʭ ʦʚʠʤ ʇʨʘʚʠʣʥʠʢʦʤ 

ʧʨʠʧʘʜʘʿʫ ʪʨʝ˂ʦʿ ʢʘʪʝʛʦʨʠʿʠ ʦʙʿʝʢʘʪʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ.
197

 

 

ʇʦʨʝʜ ʩʚʠʭ ʦʚʠʭ ʤʝʨʠʣʘ ʘ ʫ ʢʦʥʪʝʢʩʪʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫʟʝʪʝ ʩʫ ʫ ʦʙʟʠʨ ʠ 

ʦʩʪʘʣʝ ʧʦʤʝʥʫʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʘʪʘ ʢʦʿʝ ʙʠ ʠʭ ʩʚʨʩʪʘʣʝ ʫ ʦʜʨʝʹʝʥʫ ʠʩʪʫ 

ʧʦʜʛʨʫʧʫ: 
198

 

- ʢʘʦ ʦʩʥʦʚʥʦ ʧʦʣʘʟʠʰʪʝ- ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʣʦʢʘʮʠʿʝ ʦʙʿʝʢʪʘ, ʚʝʣʠʯʠʥʘ ʩʣʦʙʦʜʥʦʛ 

ʧʨʦʩʪʦʨʘ, ʙʠʦʢʣʠʤʘʪʩʢʠ ʢʚʘʣʠʪʝʪ ʣʦʢʘʮʠʿʝ, 

- ʚʦʣʫʤʝʪʨʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʘ, ʤʘʪʝʨʠʿʘʣʥʦ- ʦʙʣʠʢʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, 

ʚʝʣʠʯʠʥʘ ʛʘʙʘʨʠʪʘ ʢʘʦ ʥʝʦʜʚʦʿʠʚ ʜʝʦ ʬʘʢʪʦʨʘ ʦʙʣʠʢʘ ʦʜʥʦʩʥʦ ʧʦʢʘʟʘʪʝˀʘ 

ʨʘʟʫʹʝʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʿʝ ʦʩʥʦʚʝ, 

- ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʤʘʪʝʨʠʿʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ- ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʿʝ ʢʘʦ ʠ ʧʨʠʤʝˁʝʥʠ 

ʤʘʪʝʨʠʿʘʣʠ, ʪʝʭʥʠʢʘ ʛʨʘʜˁʝ, 

- ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʘ, 

- ʩʪʘˁʝ ʫ ʢʦʿʝʤ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ. 

 

4.4. ʊʠʧʦʣʦʛʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ 

 

ʋ ʥʝʜʦʩʪʘʪʢʫ ʜʦʩʪʫʧʥʝ ʣʠʪʝʨʪʫʨʝ ʠ ʧʨʠʤʝʨʘ ʠʟ ʧʨʘʢʩʝ ʫ ʥʘʰʦʿ ʟʝʤˀʠ, ʬʦʨʤʠʨʘˁʝ 

ʦʚʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʫ ʨʘʜʫ ʩʝ ʦʩʣʘˁʘ ʥʘ ʠʥʦʩʪʨʘʥʝ ʧʨʦʿʝʢʪʝ, ʚʦʜʠʯʝ ʠ ʠʟʚʦʨʝ.  

ɺʦʜʠʯ ʦ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ɽCG 78
199

 ʜʘʿʝ ʩʝʪ ʧʘʨʘʤʝʪʘʨʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ 

ʧʝʨʬʦʨʤʘʥʩʘʤʘ ʨʘʟʣʠʯʠʪʠʭ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ. ʀʘʢʦ ʫʤʥʦʛʦʤʝ ʟʘʚʠʩʝ ʦʜ ʢʣʠʤʘʪʩʢʠʭ 

                                                

197 Ibid ʯʣ. 9 
198 ɱʦʚʘʥʦʚʠ˂-ʇʦʧʦʚʠ˂, ʄ. ʀʛˁʘʪʦʚʠ˂, ɼ. (2003) ʂʦʥʮʝʧʪ ʤʝʪʦʜʦʣʦʛʠʿʝ ʩʪʨʫʢʪʫʠʨʘˁʘ ʛʨʘʹʝʚʠʥʩʢʦʛ 

ʬʦʥʜʘ ʩʘ ʘʩʧʝʢʪʘ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ, ʧʦʛʣʘʚˀʝ ʫ ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʟʛʨʘʜʘ ʫ ʢʦʥʪʝʢʩʪʫ 

ʦʜʨʞʠʚʝ ʘʨʭʠʪʝʢʪʫʨʝ, ʅʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʧʨʦʿʝʢʘʪ, ʬʘʟʘ 1, ɹʝʦʛʨʘʜ: ʏʠʛʦʿʘ ʰʪʘʤʧʘ, ʩʪʨ. 1-23. 
199 Energy Consumption Guide, ECG 078- Energy use in sports and recreation buildings, BRECSU- UK, 

2001 available at: 

http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=ECG078  

http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=ECG078
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ʫʩʣʦʚʘ
200

 ʧʘʨʘʤʝʪʨʠ ʜʘʪʠ ʫ ʦʚʦʤ ʧʨʦʿʝʢʪʫ ʩʫ ʚʨʣʦ ʢʦʨʠʩʥʠ ʿʝʨ ʧʨʝʧʦʟʥʘʿʫ ʩʝʜʘʤ 

ʨʝʬʝʨʝʥʪʥʠʭ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʟʛʨʘʜʘ ʩʭʦʜʥʦ ʩʪʨʫʢʪʫʨʠ ʦʙʿʝʢʪʘ ʢʘʦ ʠ 

ʜʠʩʧʦʟʠʮʠʦʥʦʤ ʨʝʰʝˁʫ ʦʩʥʦʚʝ. 

ɼʨʫʛʠ ʧʨʦʿʝʢʘʪ ʢʦʿʠ ʥʘʤ ʧʨʫʞʘ ʦʜʨʝʹʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʿʝ EP Label Project
201

. 

ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʩʫ ʢʣʘʩʠʬʠʢʦʚʘʥʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ ʝʤʠʩʠʿʫ CO2 ʠ ʧʦʜʝˀʝʥʝ ʩʫ ʥʘ ʦʥʝ ʩʘ ʜʦʙʨʠʤ 

ʧʝʨʬʦʨʤʘʥʩʘʤʘ, ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʠ ʣʦʰʝ. (ʪʘʙʝʣʘ 4.3.) 

 

ʊʘʙʝʣʘ 4.3. ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʠ 

ʝʤʠʩʠʿʫ CO2 , ʀʟʚʦʨ: ECG 078  

ʋʥʠʚʝʨʟʘʣʥʘ 

ʩʧʦʨʪʩʢʘ 

ʜʚʦʨʘʥʘ 

ʀʟʚʦʨ ʝʥʝʨʛʠʿʝ 
ɽʥʝʨʛʠʿʘ [kWh/m2

]  

 

CO2 emission [kg of CO2/m2
] 

 

ʜʦʙʨʦ ʟʘʜʦʚʦˀ. ʣʦʰʝ ʜʦʙʨʦ ʟʘʜʦʚʦˀ. ʣʦʰʝ 

ʬʦʩʠʣʥʦ ʛʦʨʠʚʦ < 215 215 - 325 > 325 < 41 41 - 62 > 62 

ʩʪʨʫʿʘ < 75 75 - 85 > 85 < 47 47 - 54 > 54 

 

 

ʉʚʠ ʧʨʠʢʘʟʘʥʠ ʧʘʨʘʤʝʪʨʠ, ʢʨʠʪʝʨʠʿʫʤʠ ʠ ʤʝʨʠʣʘ ʧʦʤʘʞʫ ʫ ʦʜʘʙʠʨʫ ʩʪʫʜʠʿʘ ʩʣʫʯʘʿʘ 

ʛʜʝ ˂ʝ ʩʝ ʜʝʪʘˀʥʠʤ ʘʥʘʣʠʟʘʤʘ ʜʚʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʦʙʿʝʢʪʘ ʠʩʧʠʪʘʪʠ ʤʦʛʫ˂ʝ ʪʝʭʥʠʢʝ 

ʩʘʥʘʮʠʿʝ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʦʙʿʝʢʪʘ.  

ɼʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʜʝʬʠʥʠʩʘˁʝ 

ʢʨʠʪʝʨʠʿʫʤʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫ ɹʝʦʛʨʘʜʫ ʠʟ ʫʛʣʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʿʝ ʚʨʣʦ ʟʥʘʯʘʿʘʥ ʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ˁʝʥʠʭ ʜʦʧʨʠʥʦʩʘ. 

 

ʅʘʢʦʥ ʩʫʤʠʨʘˁʘ ʠʟʥʝʪʠʭ ʧʦʜʘʪʘʢʘ ʠ ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠʩʪʝ ʦʙʿʝʜʠˁʝʥʠ ʩʫ 

ʧʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʧʨʝ ʦʜʘʙʠʨʘ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ ʟʘ ʘʥʘʣʠʟʫ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ. ʇʦʜʘʮʠ ʩʫ ʧʨʠʢʫʧˀʝʥʠ ʥʘ ʦʩʥʦʚʫ ʧʨʠʤʝʨʘ ʠʟ ɽʚʨʦʧʝ ʠ ʉʨʙʠʿʝ ʨʘʜʠ 

ʩʪʚʘʨʘˁʘ ʿʝʜʥʝ ʪʠʧʦʣʦʛʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. 

 

                                                

200 ʋ ʚʦʜʠʯʫ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʦʙʿʝʢʪʠ ʫ ɽʥʛʣʝʩʢʦʿ 
201 www.eplabel.org, ʧʦʜʨʞʘʥ ʦʜ  Intelligent Energy for Europe (EIE) SAVE ʧʨʦʛʨʘʤʘ ɽʚʨʦʧʩʢʝ ʢʦʤʠʩʠʿʝ  

European Commission (Jan. 2005 ï Feb. 2007). 
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ʊʠʧʦʣʦʛʠʿʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ- ʧʨʠʤʝʨʠ 

ʠʟ ɽʚʨʦʧʝ
202

 

 

ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʫ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʣʦʢʘʮʠʿʫ, 

ʪʠʧ ʠ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʟʛʨʘʜʝ. ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʥʘʩʪʘʣʠʤ ʥʘʢʦʥ ʘʥʘʣʠʟʝ ʚʝʣʠʢʦʛ 

ʙʨʦʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ɽʥʛʣʝʩʢʦʿ ʫ ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ, ʪʠʤ ʫʢˀʫʯʝʥ ʫ ʧʨʦʛʨʘʤ 

EEBPp (Energy Efficiency Best Practice Programme) BRECSU, ʜʝʬʠʥʠʰʝ ʩʝʜʘʤ 

ʨʝʬʝʨʝʥʪʥʠʭ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ.  

ʊʠʧ 1- ʃʦʢʘʣʥʠ ʩʫʚʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 

ʋ ʩʧʦʨʪʩʢʦ ʦʙʿʝʢʪʫ ʪʠʧʘ 1 ʤʦʛʫ ʩʝ ʦʜʠʛʨʘʚʘʪʠ ʫʪʘʢʤʠʮʝ ʢʦʰʘʨʢʝ, ʤʠʥʠ ʬʫʜʙʘʣʘ ʠʣʠ 

ʩʝ ʤʦʞʝ ʧʦʜʝʣʠʪʠ ʥʘ ʯʝʪʠʨʠ ʪʝʨʝʥʘ ʟʘ ʙʘʜʤʠʥʛʪʦʥ. ʇʦʨʝʜ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ, 

ʠʛʨʘʣʠʰʪʘ, ʩʘʜʨʞʠ ʩʚʣʘʯʠʦʥʠʮʝ, ʤʘˁʝ ʩʘʣʝ, ʢʘʬʝ ʫ ʬʦʘʿʝʫ ʢʦʿʠ ʤʦʞʝ ʜʘ ʙʫʜʝ ʠ ʤʘˁʘ 

ʩʘʣʘ ʟʘ ʥʝʢʝ ʩʧʦʨʪʦʚʝ. (ʩʣʠʢʘ 4.9.) 

 

ʉʣʠʢʘ 4.9. ʃʦʢʘʣʥʠ ʩʫʚʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʊʠʧ 1 (ʣʝʚʦ) ʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʊʠʧ 2 (ʜʝʩʥʦ), 

ʀʟʚʦʨ: Energy Consumption Guide 78, 203 

 

                                                

202 Energy Consumption Guide 78, Energy Use in Sports and Recreation Buildings, Archived Document, Best 

Practice Programme,  part of  EEBPp (Energy EfficiencyBest Practice Programme) BRECSU, Sport England, 

ʩʝʧʪʝʤʙʘʨ 2001, ʩʪʨ. 9-11. 
203 ʀʟʚʦʨ: Energy Consumption Guide 78, Energy Use in Sports and Recreation Buildings, Archived 

Document, Best Practice Programme, part of  EEBPp (Energy EfficiencyBest Practice Programme) BRECSU, 

Sport England, ʩʝʧʪʝʤʙʘʨ 2001, ʩʪʨ. 9-11. 
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ʊʠʧ 2- ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʦʜ 25 m 

ʆʚʘʿ ʦʙʿʝʢʘʪ ʧʦʩʝʜʫʿʝ ʙʘʟʝʥ ʜʫʞʠʥʝ 25 m ʩʘ ʪʨʠʙʠʥʘʤʘ ʠ ʩʚʣʘʯʠʦʥʠʮʘʤʘ ʫʟ ʙʘʟʝʥ 

(ʩʣʠʢʘ 4.9.). 

ʊʠʧ 3- ʈʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ 

ʆʚʘʿ ʪʠʧ ʦʙʿʝʢʪʘ ʩʘʜʨʞʠ ʙʘʟʝʥ ʩʣʦʙʦʜʥʦʛ ʦʙʣʠʢʘ, ʩʘʫʥʝ, ʙʘʟʝʥ ʩʘ ʪʘʣʘʩʠʤʘ, ʢʘʬʝ, 

ʩʚʣʘʯʠʦʥʠʮʝ (ʩʣʠʢʘ 4.10.). 

 

 

ʉʣʠʢʘ 4.10. ʈʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʊʠʧ 3 (ʣʝʚʦ) ʠ ʢʦʤʙʠʥʦʚʘʥʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʊʠʧ 4 

(ʜʝʩʥʦ), ʀʟʚʦʨ: Energy Consumption Guide 78 

 

ʊʠʧ 4- ʂʦʤʙʠʥʦʚʘʥʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 

ʆʙʿʝʢʘʪ ʩʘʜʨʞʠ ʙʘʟʝʥ 25 m ʜʫʞʠʥʝ ʩʘ ʧʝʪ ʪʨʘʢʘ ʟʘ ʧʣʠʚʘˁʝ. ɹʘʟʝʥ ʟʘ ʪʨʝʥʠʥʛʝ ʢʘʦ ʠ 

ʩʧʦʨʪʩʢʫ ʩʘʣʫ ʩʘ ʪʝʨʝʥʠʤʘ ʟʘ ʢʦʰʘʨʢʫ ʠ ʦʜʙʦʿʢʫ, ʩʘʣʫ ʟʘ ʢʫʛʣʘˁʝ, ʩʘʣʝ ʟʘ ʬʠʪʥʝʩ, 

ʩʘʫʥʫ, ʹʘʢʫʟʠ, ʩʚʣʘʯʠʦʥʠʮʝ, ʙʘʨ (ʩʣʠʢʘ 4.10.). 

ʊʠʧ 5- ʌʠʪʥʝʩ ʮʝʥʪʘʨ 

ʌʠʪʥʝʩ ʮʝʥʪʘʨ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥ ʦʢʦ ʬʠʪʥʝʩ ʩʪʫʜʠʿʘ, ʧʨʦʩʪʦʨʘ ʟʘ ʚʝʞʙʘˁʝ, ʪʝʨʝʪʘʥʝ, 

ʩʘʫʥʝ, ʩʦʣʘʨʠʿʫʤʘ, ʙʘʨʘ ʠ ʨʝʩʪʦʨʘʥʘ (ʩʣʠʢʘ 4.11.). 
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ʉʣʠʢʘ 4.11. ʌʠʪʥʝʩ ʮʝʥʪʘʨ ʊʠʧ 5 (ʣʝʚʦ) ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʫʟ ʦʪʚʦʨʝʥʠ ʙʘʟʝʥ ʊʠʧ 6 (ʩʨʝʜʠʥʘ) ʠ 

ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ ʊʠʧ 7 (ʜʝʩʥʦ), ʀʟʚʦʨ: Energy Consumption Guide 78 

 

ʊʠʧ 6- ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʫʟ ʦʪʚʦʨʝʥʠ ʪʝʨʝʥ 

ʆʚʘʿ ʦʙʿʝʢʘʪ ʩʘʜʨʞʠ ʩʚʣʘʯʠʦʥʠʮʝ, ʪʫʰʝʚʝ, ʢʣʫʙ ʧʨʦʩʪʦʨ, ʪʝʨʘʩʫ (ʩʣʠʢʘ 4.11.). 

ʊʠʧ 7- ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ 

ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ ʧʦʩʝʜʫʿʝ ʛʣʘʚʥʫ ʭʘʣʫ- ʢʣʠʟʘʣʠʰʪʝ ʜʠʤʝʥʟʠʿʘ 26 ʭ 56 m ʠ ʛʣʝʜʘʣʠʰʪʝ 

ʜʦ 500 ʤʝʩʪʘ, ʩʘ ʩʚʣʘʯʠʦʥʠʮʘʤʘ, ʢʘʬʝʦʤ, ʧʨʦʩʪʦʨʦʤ ʟʘ ʠʥʪʝʨʥʝʪ. ʇʦʩʝʜʫʿʝ ʤʘʛʘʮʠʥʝ 

ʥʝʦʧʭʦʜʥʝ ʟʘ ʤʘʰʠʥʝ ʟʘ ʦʜʨʞʘʚʘˁʝ ʣʝʜʘ ʠ ʢʦʥʩʪʘʥʪʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʩʘʣʠ (ʩʣʠʢʘ 

4.11.). 

 

ʇʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʩʚʠ ʦʚʠ ʪʠʧʦʚʠ ʩʝ ʜʝʣʝ ʥʘ: 

1. ʊʠʧʠʯʥʝ ʩʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʫ ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ- ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʩʝʯʥʫ 

ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ 

2. ʉʧʦʨʪʩʢʝ ʦʙʿʝʢʪʝ ʜʦʙʨʝ ʧʨʘʢʩʝ- ʢʦʿʠ ʩʘʜʨʞʝ ʝʣʝʤʝʥʪʝ ʜʦʙʨʦʛ ʫʧʨʘʚˀʘˁʘ 

ʟʛʨʘʜʦʤ ʥʘʨʦʯʠʪʦ ʫ ʢʦʥʪʝʢʩʪʫ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ. 

3. ʆʙʿʝʢʪʝ ʢʦʿʠ ʠʤʘʿʫ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ ʪʠʧʠʯʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʠ ʦʙʿʝʢʪʘ 

ʜʦʙʨʝ ʧʨʘʢʩʝ
204

- ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠʥʪʝʨʚʝʥʮʠʿʫ ʫ ʩʤʠʩʣʫ ʫʥʘʧʨʝʹʝˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ.
 205
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ʊʘʙʝʣʘ 4.4. ʧʨʠʢʘʟʫʿʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʦʙʿʝʢʪʠ 

ʩʚʨʩʪʘʥʠ ʫ ʪʨʠ ʧʦʤʝʥʫʪʝ ʛʨʫʧʝ. ɺʨʝʜʥʦʩʪʠ ʩʝ ʢʦʜ ʩʚʘʢʦʛ ʦʙʿʝʢʪʘ ʜʦʙʠʿʘʿʫ ʜʝˀʝˁʝʤ 

ʪʦʪʘʣʥʝ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʩʘ ʛʨʝʿʘʥʦʤ ʧʦʚʨʰʠʥʦʤ ʦʙʿʝʢʪʘ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ 

ʩʫ ʧʨʠʤʝˁʠʚʝ ʢʦʜ ʩʚʘʢʦʛ ʦʜ ʩʝʜʘʤ ʪʠʧʦʚʘ.
206

 ʆʚʠ ʧʦʜʘʮʠ ʤʦʛʫ ʜʘʪʠ ʦʩʥʦʚʥʝ 

ʩʤʝʨʥʠʮʝ ʧʨʠʣʠʢʦʤ ʝʥʝʨʛʝʪʩʢʝ ʘʥʘʣʠʟʝ ʩʣʠʯʥʠʭ ʦʙʿʘʢʘʪʘ. 

ʊʘʙʝʣʘ 4.4.  ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʢʦʜ ʨʝʬʝʨʝʥʪʥʠʭ ʪʠʧʦʚʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

ʀʟʚʦʨ: BRECSU 

ʊʠʧ ʦʙʿʝʢʪʘ 

ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ 

ɽʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʠʿʘ (kWh/m
2
) 

ɽʥʝʨʛʝʥʪ  

(kWh/m
2
) 

ʊ
ʠ
ʧ
ʠ
ʯ
ʘ
ʥ
 
ʩ
ʧ
ʦ
ʨ
ʪ
ʩ
ʢ
ʠ
 

ʦ
ʙ
ʿ
ʝ
ʢ
ʘ

ʪ 

1. ʃʦʢʘʣʥʠ ʩʫʚʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 105 343 

2. ʎʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʦʜ 25 m 237 1336 

3. ʈʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ 258 1321 

4. ʂʦʤʙʠʥʦʚʘʥʠ ʮʝʥʪʘʨ 152 598 

5. ʌʠʪʥʝʩ ʮʝʥʪʘʨ 194 449 

6. ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʟʘ ʪʝʨʝʥ ʥʘ ʦʪʚʦʨʝʥʦʤ 164 216 

7. ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ 255 217 

ʆ
ʙ
ʿ
ʝ
ʢ
ʘ
ʪ
 
ʜ
ʦ

ʙ
ʨ
ʝ
 
ʧ
ʨ
ʘ
ʢ
ʩ
ʝ

 

1. ʃʦʢʘʣʥʠ ʩʫʚʠ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 64 158 

2. ʎʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ ʦʜ 25 m 152 573 

3. ʈʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʩʘ ʙʘʟʝʥʦʤ 164 573 

4. ʂʦʤʙʠʥʦʚʘʥʠ ʮʝʥʪʘʨ 96 264 

5. ʌʠʪʥʝʩ ʮʝʥʪʘʨ 127 201 

6. ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʟʘ ʪʝʨʝʥ ʥʘ ʦʪʚʦʨʝʥʦʤ 93 141 

7. ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ 167 100 

 

 

ʊʠʧʦʣʦʛʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʫ ʉʨʙʠʿʠ 

 

ʋ ʉʨʙʠʿʠ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ
207

 ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʟʛʨʘʜʝ ʩʝ ʦʜʨʝʹʫʿʝ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʦ 

ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ, ʧʨʦʨʘʯʫʥʘʪʠʭ ʫ ʩʢʣʘʜʫ ʩʘ 

                                                                                                                                               

205 BRECSU 
206 Energy Consumption Guide 78, Energy Use in Sports and Recreation Buildings, Archived Document, Best 

Practice Programme,  part of  EEBPp (Energy EfficiencyBest Practice Programme) BRECSU, Sport England, 

Target Energy Services ltd and William Birdass Associates, under contract BRECSU, ʩʪʨ. 11. 
207 ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ 

ʟʛʨʘʜʘ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 69/12    
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ʧʨʦʧʠʩʦʤ ʢʦʿʠʤ ʩʝ ʫʨʝʹʫʿʫ ʝʥʝʨʛʝʪʩʢʘ ʩʚʦʿʩʪʚʘ ʟʛʨʘʜʘ. ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʧʨʝʤʘ 

ʝʥʝʨʛʝʪʩʢʦʿ ʩʢʘʣʠ ʤʦʞʝ ʙʠʪʠ ʦʜ ɸ+ ʜʦ ɻ ʘ ʥʘʢʦʥ ʩʘʥʘʮʠʿʝ ʧʦʩʪʦʿʝ˂ʠʭ ʦʙʿʝʢʘʪʘ ʤʦʨʘ 

ʙʠʪʠ ʧʦʙʦˀʰʘʥ ʥʘʿʤʘˁʝ ʟʘ ʿʝʜʘʥ ʨʘʟʨʝʜ.
208

 ɻʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ ʟʘ 

ʦʙʿʝʢʪʝ ʩʧʦʨʪʘ ʠ ʨʝʢʨʝʘʮʠʿʝ ʟʘ ʧʦʩʪʦʿʝ˂ʝ ʠ ʥʦʚʝ ʦʙʿʝʢʪʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 4.5. 

 

ʊʘʙʝʣʘ 4.5. ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜʠ ʟʘ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʝ ʦʙʿʝʢʪʝ, ʀʟʚʦʨ: ʇʨʘʚʠʣʥʠʢ ʈʉ ʙʨ. 
69/12    

ɿʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ ʅʦʚʝ ʇʦʩʪʦʿʝ˂ʝ 

ɽʥʝʨʛʝʪʩʢʠ 

ʨʘʟʨʝʜ 

QH, nd, rel 

[%]  

QH, nd 

kWh/(m
2
a) 

QH, nd 

kWh/(m
2
a) 

A+ Ò 15 Ò 12 Ò 14 

A Ò 25 Ò 20 Ò 23 

B Ò 50 Ò 40 Ò 45 

C Ò 100 Ò 80 Ò 90 

D Ò 150 Ò 120 Ò 135 

E Ò 200 Ò 160 Ò 180 

F Ò 250 Ò 200 Ò 225 

G >250 >200 >225 

 

ʋʢʦʣʠʢʦ ʫʧʦʨʝʜʠʤʦ ʨʝʬʝʨʝʥʪʥʝ ʚʨʝʜʥʦʩʪʠ ʊʠʧʠʯʥʦʛ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ ʠ ʚʨʝʜʥʦʩʪʠ 

ʠʟ ʪʘʙʝʣʝ ʟʘ ʝʥʝʨʛʝʪʩʢʝ ʨʘʟʨʝʜʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦʙʿʝʢʘʪ 

ʧʨʠʧʘʜʘ ʨʘʟʨʝʜʫ D (105 kWh/(m
2
a)) ʜʦʢ Oʙʿʝʢʘʪ ʜʦʙʨʝ ʧʨʘʢʩʝ ʧʨʠʧʘʜʘ ʨʘʟʨʝʜʫ C (64 

kWh/(m
2
a)) 

 

ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʈʉ 

 

ʇʨʘʚʠʣʥʠʢ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʦʙʿʝʢʘʪʘ ʜʘʿʝ ʩʤʝʨʥʠʮʝ ʟʘ ʨʘʥʛʠʨʘˁʝ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʦʜ ʢʦʿʠʭ ʩʫ ʥʘʚʝʜʝʥʝ ʩʘʤʦ ʥʝʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʫʟʝʪʝ ʫ ʦʙʟʠʨ 

ʧʨʠʣʠʢʦʤ ʦʜʘʙʠʨʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʫʟʦʨʢʘ ʦʙʿʝʢʘʪʘ ʠʩʪʝ ʢʘʪʝʛʦʨʠʿʝ.
 209

 

ʋ ʯʣʘʥʫ 2. ʇʨʘʚʠʣʥʠʢʘ ʿʘʩʥʦ ʩʝ ʦʧʠʩʫʿʝ ʢʦʿʠ ʩʫ ʢʨʠʪʝʨʠʿʫʤʠ ʠ ʤʝʨʠʣʘ ʟʘ ʨʘʥʛʠʨʘˁʝ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʠ ʢʘʢʦ ʩʝ ʫʪʚʨʹʫʿʫ ʥʘ ʦʩʥʦʚʫ: 

- ʚʨʩʪʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ, 

                                                

208 Ibid. ʯʣʘʥ 10.  
209 Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 103/2013 
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- ʪʝʭʥʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʿʝʢʪʘ, 

- ʥʠʚʦʘ ʪʘʢʤʠʯʝˁʘ. 

ɺʨʩʪʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʫʪʚʨʹʫʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʧʦʨʪʩʢʝ ʛʨʘʥʝ ʢʦʿʝ ʩʫ 

ʨʘʥʛʠʨʘʥʝ ʦʜ ʧʨʚʝ ʜʦ ʰʝʩʪʝ ʢʘʪʝʛʦʨʠʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʥʘʮʠʦʥʘʣʥʦʿ 

ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʦʚʘ.
210

 

 

ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʠʩʧʫˁʝʥʦʩʪ ʫʩʣʦʚʘ ʫ ʦʜʥʦʩʫ ʥʘ: 

- ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʤʦʛʫ ʦʜʚʠʿʘʪʠ ʫ ʦʩʥʦʚʥʦʿ ʧʨʦʩʪʦʨʠʿʠ ʪʿ. ʥʘ 

ʧʦʚʨʰʠʥʠ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ, 

- ʪʝʭʥʠʯʢʝ ʫʩʣʦʚʝ ʧʨʦʧʠʩʘʥʝ ʧʨʘʚʠʣʠʤʘ ʤʝʹʫʥʘʨʦʜʥʠʭ   ʩʧʦʨʪʩʢʠʭ ʩʘʚʝʟʘ,  

- ʥʘʤʝʥʫ ʦʙʿʝʢʪʘ, 

- ʧʦʚʨʰʠʥʫ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ, ʠʛʨʘʣʠʰʪʘ, 

- ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʝ ʩʝ ʠʩʪʦʚʨʝʤʝʥʦ ʤʦʛʫ ʦʜʚʠʿʘʪʠ ʫ 

ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʦʤ ʩʧʦʨʪʩʢʦʤ ʦʙʿʝʢʪʫ, 

- ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʬʠʢʩʥʠʭ ʤʝʩʪʘ ʟʘ ʩʝʜʝˁʝ ʫ ʛʣʝʜʘʣʠʰʪʫ, ʫʢʦʣʠʢʦ ʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠʤʘʿʫ ʪʘʢʤʠʯʘʨʩʢʠ ʢʘʨʘʢʪʝʨ.
211

 

 

ʅʠʚʦ ʪʘʢʤʠʯʝˁʘ ʟʘ ʢʦʿʠ ʦʜʨʝʹʝʥʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʠʩʧʫˁʘʚʘ ʫʩʣʦʚʝ ʧʦʜʨʘʟʫʤʝʚʘ 

ʦʧʨʝʤˀʝʥʦʩʪ ʟʘ ʦʜʨʞʘʚʘˁʝ ʚʝʣʠʢʠʭ ʤʝʹʫʥʘʨʦʜʥʠʭ ʪʘʢʤʠʯʝˁʘ ʢʘʦ ʰʪʦ ʩʫ ʦʣʠʤʧʠʿʩʢʝ 

ʠ ʧʘʨʘʦʣʠʤʧʠʩʢʝ ʠʛʨʝ, ʩʚʝʪʩʢʘ ʪʘʢʤʠʯʝˁʘ, ʫʥʠʚʝʨʟʠʿʘʜʝ ʠʣʠ  ʦʩʪʘʣʘ ʪʘʢʤʠʯʝˁʘ ʢʘʦ 

ʰʪʦ ʩʫ ʥʘʮʠʦʥʘʣʥʘ ʧʨʚʝʥʩʪʚʘ ʠ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʝ ʠʛʨʝ. 
212

   

ʅʘ ʦʩʥʦʚʫ ʩʚʠʭ ʦʚʠʭ ʢʨʠʪʝʨʠʿʫʤʘʘ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʝ ʨʘʥʛʠʨʘʿʫ  ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ. 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʧʨʚʝ ʢʘʪʝʛʦʨʠʿʝ ʩʫ: 

- ʥʘʤʝˁʝʥʠ ʠʩʢˀʫʯʠʚʦ ʟʘ ʪʨʝʥʠʥʛʝ ʘ ʧʦ ʧʦʪʨʝʙʠ ʠ ʟʘ ʪʘʢʤʠʯʝˁʘ ʥʘʮʠʦʥʘʣʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʨʝʧʨʝʟʝʥʪʘʮʠʿʘ, 

                                                

210 ʏʣʘʥ 3 
211 ʏʣʘʥ 4. 
212 ʏʣʘʥ 5. 
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- ʿʝʜʥʦʬʫʥʢʮʠʦʥʘʣʥʠ  ʢʦʿʠ ʠʩʧʫˁʘʚʘʿʫ ʦʜʨʝʹʝʥʝ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʦʜʨʞʘʚʘˁʝ 

ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ
213
, ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʦʜʨʝʹʝʥʝ 

ʪʝʭʥʠʯʢʝ ʫʩʣʦʚʝ ʠ ʠʤʘʿʫ ʦʜʨʝʹʝʥʠ ʙʨʦʿ ʤʝʩʪʘ ʟʘ ʛʣʝʜʘʦʮʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʤʝʥʫ 

ʦʙʿʝʢʪʘ (ʩʪʘʜʠʦʥ, ʙʘʟʝʥʠ...), ʜʘ ʙʨʦʿ ʤʝʩʪʘ ʫ ʛʣʝʜʘʣʠʰʪʫ ʙʫʜʝ ʥʘʿʤʘˁʝ 5000 

ʩʝʜʠʰʪʘ, 

- ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠ, ʢʦʿʠ ʧʦʨʝʜ ʦʩʪʘʣʦʛ ʠʩʧʫˁʘʚʘʿʫ ʦʜʨʝʹʝʥʝ ʪʝʭʥʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʜʘ ʩʝ ʫ ʦʩʥʦʚʥʦʿ ʧʨʦʩʪʦʨʠʿʠ ʢʦʿʘ ʿʝʦʜʨʝʹʝʥʝ ʧʨʦʧʠʩʘʥʝ 

ʧʦʚʨʰʠʥʝ ʤʦʛʫ ʦʜʚʠʿʘʪʠ ʚʠʰʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʦ  ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʭʘʣʘ 

ʚʠʰʝ ʦʜ ʩʝʜʘʤ ʘ ʢʦʜ ʙʘʟʝʥʘ ʚʠʰʝ ʦʜ ʪʨʠ, ʜʘ ʿʝ ʧʦʚʨʰʠʥʘ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ ʢʦʜ 

ʭʘʣʘ ʥʘʿʤʘˁʝ 2000 m
2 
, ʘ ʙʨʦʿ ʩʝʜʠʰʪʘ ʫ ʛʣʝʜʘʣʠʰʪʫ 5000.

214
 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʜʨʫʛʝ ʢʘʪʝʛʦʨʠʿʝ ʩʫ: 

- ʿʝʜʥʦʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʤʝˁʝʥʠ ʦʜʚʠʿʘˁʫ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ ʦʜ ʧʨʚʝ ʜʦ ʧʝʪʝ 

ʥʘʮʠʦʥʘʣʥʝ ʢʘʪʝʛʦʨʠʿʝ ʩʧʦʨʪʦʚʘ, ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʦʜʨʝʹʝʥʝ ʪʝʭʥʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʧʦʚʨʰʠʥʘ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ ʠʟʥʦʩʠ ʤʠʥʠʤʫʤ 1000 m
2
, ʜʘ 

ʙʨʦʿ ʩʝʜʠʰʪʘ ʟʘ ʛʣʝʜʘʦʮʝ ʟʘ ʩʧʦʨʪʩʢʝ ʭʘʣʝ ʠʟʥʦʩʠ 3000, 

- ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠ ʛʜʝ ʩʝ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʭʘʣʘ ʥʘʿʤʘˁʝ ʧʝʪ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫ 

ʦʜʚʠʿʘʪʠ, ʜʘ ʿʝ ʧʦʚʨʰʠʥʘ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ ʤʠʥʠʤʫʤ 1000 m
2
, ʠ ʙʨʦʿ ʩʝʜʠʰʪʘ 

ʟʘ ʛʣʝʜʘʦʮʝ ʫ ʩʧʦʨʪʩʢʠʤ ʭʘʣʘʤʘ ʿʝ 3000.
215

 

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʪʨʝ˂ʝ ʢʘʪʝʛʦʨʠʿʝ ʩʫ: 

- ʝʿʜʥʦʬʫʥʢʮʠʦʥʘʣʥʠ (ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠ) ʦʙʿʝʢʪʠ ʫ ʢʦʿʠʤʘ ʩʝ ʦʜʚʠʿʘʿʫ ʩʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʮʠʦʥʘʣʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʩʧʦʨʪʘ  ʠ ʜʘ ʠʤʘʿʫ ʧʦʚʨʰʠʥʫ ʦʩʥʦʚʥʝ 

ʧʨʦʩʪʦʨʠʿʝ ʥʘʿʤʘˁʝ 500 m
2 
ʜʘ ʫ ʛʣʝʜʘʣʠʰʪʫ ʠʤʘ 1000 ʩʝʜʠʰʪʘ ʠ ʜʘ ʩʝ ʫ ˁʠʤʘ 

ʤʦʛʫ ʦʜʚʠʿʘʪʠ ʩʧʦʨʪʩʢʘ ʪʘʢʤʠʯʝˁʘ ʙʠʣʦ ʢʦʛ ʥʠʚʦʘ, 

- ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠ ʛʜʝ ʩʝ ʫ ˁʠʤʘ ʤʦʛʫ ʦʜʚʠʿʘʪʠ ʥʝʢʝ ʦʜ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʩʧʦʨʪʘ ʠ ʜʘ ʠʤʘʿʫ ʚʠʰʝ ʦʜ ʪʨʠ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʜʘ 

                                                

213 ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʫ ʩʧʦʨʪʦʚʘ, ʤʠʩʘʦʥʠʭ ʩʧʦʨʪʦʚʘ, ʩʧʦʨʪʩʢʠʭ 
ʠʛʘʨʘ ʠ ʩʧʦʨʪʩʢʠʭ ʚʝʰʪʠʥʘ, ʠʟʚʦʨ: 

http://sistemsport.rs/pdf/pravilnik_o_kriterijumima_za_kategorizaciju_sportova.pdf, ʢʦʨʠʰ˂ʝʥʦ  

ʤʘʿ 2016. ʧʦʩʪʦʿʠ 5 ʢʘʪʝʛʦʨʠʿʘ ʩʧʦʨʪʦʚʘ. 
214 Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ ʙʨ. 103/2013ʏʣʘʥ 7. 
215 ʏʣʘʥ 8. 

http://sistemsport.rs/pdf/pravilnik_o_kriterijumima_za_kategorizaciju_sportova.pdf
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ʿʝ ʧʦʚʨʰʠʥʘ ʦʩʥʦʚʥʝ ʧʨʦʩʪʦʨʠʿʝ ʥʘʿʤʘˁʝ 500 m
2  
ʠ ʜʘ ʠʤʘ ʥʘʿʤʘˁʝ 1000 ʤʝʩʪʘ ʫ 

ʛʣʝʜʘʣʠʰʪʫ. 
216

 

 

ʋʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ, ʥʘ ʦʩʥʦʚʫ ʢʨʠʪʝʨʠʿʫʤʘ ʠ ʤʝʨʠʣʘ ʧʨʦʧʠʩʘʥʠʭ ʦʚʠʤ 

ʇʨʘʚʠʣʥʠʢʦʤ ʧʨʠʧʘʜʘʿʫ ʪʨʝ˂ʦʿ ʢʘʪʝʛʦʨʠʿʠ ʫ ʦʢʚʠʨʫ ʛʨʫʧʝ ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʠʭ 

ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ.  

 

4.5. ʉʧʦʨʪʩʢʦ-ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʠ ʜʚʦʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ 

 

ɱʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʧʦʜʩʪʨʝʢʘ ʫ ʠʟʛʨʘʜˁʠ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʉʨʙʠʿʠ ʠ ɹʝʦʛʨʘʜʫ ʙʠʣʘ 

ʿʝ ʦʜʣʫʢʘ ʥʝʢʦʣʠʢʦ ʩʧʦʨʪʩʢʠʭ ʩʘʚʝʟʘ,  ʘ ʧʨʝ ʩʚʝʛʘ ʢʦʰʘʨʢʘʰʢʦʛ ʢʦʿʠ ʿʝ ʥʘ ʩʚʦʿʦʿ 

ʩʢʫʧʰʪʠʥʠ ʫ ʉʘʨʘʿʝʚʫ 1965. ʛʦʜʠʥʝ ʦʜʣʫʯʠʦ ʜʘ ʦʜ ʩʝʟʦʥʝ 1967- 1968. ʥʠʿʝʜʘʥ ʢʣʫʙ 

ʢʦʿʠ ʥʝʤʘ ʜʚʦʨʘʥʫ ʥʝ˂ʝ ʤʦ˂ʠ ʜʘ ʩʝ ʪʘʢʤʠʯʠ ʫ ʩʘʚʝʟʥʦʤ ʨʘʥʛʫ. ʋ ʪʦʤ ʪʨʝʥʫʪʢʫ ʥʠʿʝʜʘʥ 

ʢʦʰʘʨʢʘʰʢʠ ʢʣʫʙ, ʠʟʫʟʝʚ ʆʣʠʤʧʠʿʝ, ʫ ɱʫʛʦʩʣʘʚʠʿ ʠ ʥʠʿʝ ʠʤʘʦ ʜʚʦʨʘʥʫ. ʉʪʘʚ 

ʿʫʛʦʩʣʦʚʝʥʠʩʢʠʭ ʚʣʘʩʪʠ ʿʝ ʙʠʦ ʜʘ ʩʫ ʦʨʛʘʥʠʟʘʮʠʿʘ ʚʝʣʠʢʠʭ ʩʧʦʨʪʩʢʠʭ ʪʘʢʤʠʯʝˁʘ 

ʚʝʣʠʢʘ ʧʨʦʤʦʮʠʿʘ ʟʝʤˀʝ ʘ ʙʝʟ ʜʚʦʨʘʥʘ ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʢʘʥʜʠʜʦʚʘʪʠ ʩʝ ʠ 

ʦʨʛʘʥʠʟʦʚʘʪʠ ʠʭ. ʋʧʨʘʚʦ ʪʦ ʿʝ ʥʘʚʝʣʦ ʜʨʞʘʚʫ ʜʘ ʬʠʥʘʩʠʨʘ ʠʟʛʨʘʜˁ ʫ ʜʚʦʨʘʥʘ ʠ 

ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʫ ʧʝʨʠʦʜʫ ʥʘʢʦʥ 1965. 
217

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʢʘʟʘʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʫʦʧʰʪʝ ʠ ʦʥʠʭ ʟʥʘʯʘʿʥʠʭ ʟʘ 

ʝʥʝʨʛʝʪʩʢʫ ʦʧʨʪʠʤʠʟʘʮʠʿʫ  ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ɹʝʦʛʨʘʜ ʨʘʩʧʦʣʘʞʝ ʩʘ ʨʝʣʘʪʠʚʥʦ 

ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʧʦʣʠʚʘʣʝʥʪʥʝ ʥʘʤʝʥʝ. ʆʜ ʫʢʫʧʥʦ 

ʧʝʪʥʘʝʩʪ ʮʝʥʪʘʨʘ ʜʚʘʥʘʝʩʪ ʩʝ ʥʘʣʘʟʠ ʥʘ ʫʞʦʿ ʪʝʨʠʪʦʨʠʿʠ ʛʨʘʜʘ ʜʦʢ ʩʫ ʦʩʪʘʣʘ ʪʨʠ ʥʘ 

ʧʦʜʨʫʯʿʫ ʄʣʘʜʝʥʦʚʮʘ, ʆʙʨʝʥʦʚʮʘ ʠ ʃʘʟʘʨʝʚʮʘ (ʪʘʙʝʣʘ 4.6.). 

 

 

 

                                                

216
 ʏʣʘʥ 9. 

217 ʄʠʣʝʪʠ˂, ɸ. (2013) ɷʝʟ ʙʘʩʢʝʪ, ɹʝʦʛʨʘʜ: ʃʘʛʫʥʘ  
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ʊʘʙʝʣʘ 4.6.ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʨʠ ʠ ʜʚʦʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ 
218

 

ʊʠʧ ʠ ʥʘʟʠʚ ʦʙʿʝʢʪʘ ɻʦʜʠʥʘ ʠʟʛʨʘʜˁʝ 

ʇʨʠʙʣʠʞʥʘ 

ʧʦʚʨʰʠʥʘ 

ʦʙʿʝʢʪʘ  

ʂʘʧʘʮʠʪʝʪ 

ʩʝʜʝˁʘ 

ʋ
ʥ
ʠ
ʚ
ʝ
ʨ
ʟ
ʘ
ʣ
ʥ
ʝ
 
ʩ
ʧ
ʦ
ʨ
ʪ
ʩ
ʢ
ʝ
 
ʜ
ʚ
ʦ
ʨ
ʘ
ʥ
ʝ

 ʠ
 
ʮ
ʝ
ʥ
ʪ
ʨ
ʠ

 

ʘ
ʨ
ʝ
ʥ
ʘ

 ɹʝʦʛʨʘʜʩʢʘ ʘʨʝʥʘ219 2004. 48000 m
2 

25000 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ
220

 

ɹʘˁʠʮʘ  
1974. 

6099 m
2 

6000 m
2
 

2100 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʅʦʚʠ 

ɹʝʦʛʨʘʜ
221

 

ʉʈʎ 11. ɸʧʨʠʣ (ʙʘʟʝʥʠ) 
1968. 

ʦʢʦ 5000 m2 300 

ʍʘʣʘ ʈʘʥʢʦ ɾʝʨʘʚʠʮʘ 5450 m
2
 5000 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʈʘʢʦʚʠʮʘ
222

 2000. 3360 m
2
 2000 

ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ
223

 1973. 
6799 m

2
 

(ʛʘʙʘʨʠʪ) 
2000 

ɻʨʘʜʩʢʠ ʮʝʥʪʘʨ ʟʘ ʬʠʟʠʯʢʫ ʢʫʣʪʫʨʫ ʉʪʘʨʠ ʜʠʬ 1936. 2900 m
2 
(ʛʘʙʘʨʠʪ)

 
--- 

ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ 

ʮʝʥʪʘʨ ʊʘʰʤʘʿʜʘʥ
224

 

ɼʚʦʨʘʥʘ ɸʣʝʢʩʘʥʜʘʨ 

ʅʠʢʦʣʠ˂ 
1973. 6000 m

2
 2000 

ʉʪʘʜʠʦʥ 1954. 8500 m
2
 10000 

ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ 1978. 6000 m
2
 2000 

ɹʘʟʝʥ ʊʘʰ -- -- -- 

ɹʝʟ ʜʚʦʨʘʥʝ ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʇʠʦʥʠʨʩʢʠ ʛʨʘʜ225
 1976. 7500 m

2
 -- 
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ʂʫʣʪʫʨʥʦ- ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʇʠʥʢʠ 1974. 8000 m
2
 1980+600 

ʉʈʎ 11. ɸʧʨʠʣ 1968. 5000 m
2
 300 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʄʠʣʝ ɻʘʣʝ ʄʫʰʢʘʪʠʨʦʚʠ˂ 
1973. 

2011. ʨʝʢʦʥʩʪʨ. 

ʊʝʨʝʥʠ ʟʘ ʪʝʥʠʩ, 

ʙʘʟʝʥʠ 
600 

ʎʝʥʪʘʨ ʟʘ ʩʧʦʨʪ ʢʫʣʪʫʨʫ ɺʨʘʯʘʨ
226

 1970. ʦʢʦ 3500 m
2
 

ʉʧʦʨʪʩʢʦ-  ʨʝʢʨʝʘʪʠʚʥʠʠ ʮʝʥʪʘʨ ʂʦʰʫʪˁʘʢ 
1959. ʠʟʛʨʘʹʝʥ, 2008. ʨʝʢʦʥʩʪ. ʢʦʤʧʣʝʢʩ ʦʜ 35 ha ʪʝʨʝʥʘ, 

ʩʘʣʘ, ʙʘʟʝʥʘ 

ʉʧʦʨʪʩʢʦ-  ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ɿʚʝʟʜʘʨʘ
227

 2011. ʨʝʢʦʥʩʪʨ. ʢʦʤʧʣʝʢʩ ʩʧʦʨʪʩʢʠʭ ʪʝʨʝʥʘ,  ʙʘʟʝʥʠ 

ʆʙʿʝʢʪʠ ʢʦʿʠ ʥʝ ʧʦʩʝʜʫʿʫ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʠʪʘʣʠʢ ʩʣʦʚʠʤʘ ʠ ɸʨʝʥʘ 

 

ʆʜ ʫʢʫʧʥʦ ʜʚʘʥʘʝʩʪ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠʭ ʮʝʥʪʘʨʘ ʜʝʩʝʪ ʿʝ ʠʟʛʨʘʹʝʥʦ ʫ ʧʝʨʠʦʜʫ ʦʜ 

1960. ʜʦ 1980. ʛʦʜʠʥʝ. ʎʝʥʪʨʠ ʨʘʩʧʦʣʘʞʫ ʩʘ ʦʢʦ 80 ʟʘʪʚʦʨʝʥʠʭ ʧʨʦʩʪʦʨʘ ʟʘ ʚʝʞʙʘˁʝ ʠ 

ʪʘʢʤʠʯʝˁʘ (ʪʘʙʝʣʘ 4.7.). 
228

  

                                                

218 ʀʟʫʟʝʚ ʜʚʦʨʘʥʘ ʫ ʧʨʠʚʘʪʥʦʤ ʚʣʘʩʥʠʰʪʚʫ 
219 www.arenabeograd.rs 
220 ʀʟʚʦʨ: ʦʨʠʛʠʥʘʣʥʘ ʧʨʦʿʝʢʪʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʘʨʭʠʚ ʉʎ ɺʦʞʜʦʚʘʮ 
221 http://scnovibeograd.rs 
222 EnPlus ʧʨʦʿʝʢʘʪ ʝʥʝʨʛʝʪʩʢʝ ʦʧʨʪʠʤʠʟʘʮʠʿʝ 
223 ʀʟʚʦʨ: ʦʨʠʛʠʥʘʣʥʘ ʧʨʦʿʝʢʪʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, ʘʨʭʠʚ ʦʧʰʪʠʥʘ ɺʦʞʜʦʚʘʮ 
224 www.tasmajdan.rs  
225 www.pionirskigrad.org.rs  
226 http://srocvracar.rs/  
227 www.scolimp.rs 

http://www.arenabeograd.rs/
http://www.tasmajdan.rs/
http://www.pionirskigrad.org.rs/
http://srocvracar.rs/
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ʊʘʙʝʣʘ 4.7. ɺʨʩʪʝ ʠ ʙʨʦʿ ʩʧʦʨʪʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ʩʧʦʨʪʩʢʦ-ʨʝʢʨʝʘʪʠʚʥʠʤ ʮʝʥʪʨʠʤʘ 
ɹʝʦʛʨʘʜʘ, ʀʟʚʦʨ: ɸʫʪʦʨ ʥʘ ʦʩʥʦʚʫ ɼʨʘʛʦʿʝʚʠ˂, ʄ. (1987) 
ɺʨʩʪʝ ʠ ʙʨʦʿ ʦʙʿʝʢʘʪʘ ʫ ʩʧʦʨʪʩʢʦ-ʨʝʢʨʝʘʪʠʚʥʠʤ ʮʝʥʪʨʠʤʘ 

ɹʝʦʛʨʘʜʘ 

ʂʘʧʘʮʠʪʝʪ ʋʢʫʧʥʦ 

ɼʚʦʨʘʥʘ ʩʘ ʛʣʝʜʘʣʠʰʪʝʤ 9 

ɺʝʣʠʢʘ ʩʘʣʘ ʙʝʟ ʛʣʝʜʘʣʠʰʪʘ 7 

ʄʘˁʝ ʩʘʣʝ ʫʥʠʚʝʨʟʘʣʥʝ ʥʘʤʝʥʝ 14 

ʉʘʣʝ ʟʘ ʙʦʨʠʣʘʯʢʝ ʩʧʦʨʪʦʚʝ 7 

ʆʪʚʦʨʝʥʠ ʙʘʟʝʥʠ 20 

ɿʘʪʚʦʨʝʥʠ ʙʘʟʝʥʠ 14 

ʊʝʨʝʪʘʥʝ 11 

ɻʠʤʥʘʩʪʠʯʢʘ ʩʘʣʘ 4 

ʆʪʚʦʨʝʥʦ ʢʣʠʟʘʣʠʰʪʝ 2 

ɿʘʪʚʦʨʝʥʦ ʢʣʠʟʘʣʠʰʪʝ 2 

ʇʨʦʩʪʦʨ ʟʘ ʩʪʦʥʠ ʪʝʥʠʩ 8 ʠʟʫʟʠʤʘʿʫ˂ʠ 

ʠʤʧʨʦʚʠʟʦʚʘʥʝ 

ʂʫʛʣʘʥʘ 4 

ʊʨʠʤ ʢʘʙʠʥʝʪʠ 6 

ʉʘʫʥʘ 12 

ʆʩʪʘʣʦ 10 

 

 

4.5.1. ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʥʘ ʧʦʜʨʫʯʿʫ 

ɹʝʦʛʨʘʜʘ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ  

 

ʆʚʦ ʧʦʛʣʘʚˀʝ ʜʘʿʝ ʧʨʠʢʘʟ ʦʩʥʦʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʠ ʜʚʦʨʘʥʘ ʫ 

ɹʝʦʛʨʘʜʫ ʢʦʿʝ ʩʫ ʟʥʘʯʘʿʥʝ ʟʘ ʦʧʪʠʤʠʟʘʮʠʿʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ. ʉʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ ʩʫ ʩʧʝʮʠʬʠʯʥʝ ʫ ʚʦʣʫʤʝʪʨʠʿʩʢʦʤ ʩʤʠʩʣʫ ʿʝʨ ʩʝ ʩʘʩʪʦʿʝ ʠʟ ʛʨʫʧʘʮʠʿʘ: ʟʦʥʘ ʟʘ 

ʛʣʝʜʘʦʮʝ, ʩʧʦʨʪʠʩʪʝ, ʫʧʨʘʚʫ ʠ ʪʝʭʥʠʯʢʘ ʦʜʝˀʝˁʘ ʩʘ ʤʘʛʘʮʠʥʩʢʠʤ ʧʨʦʩʪʦʨʠʤʘ, ʢʘʦ ʠ 

ʛʨʫʧʘʮʠʿʘ ʟʘ ʪʚ ʝʢʠʧʝ ʠ ʜʝʣʝʛʘʮʠʿʝ. ʆʚʠ ʦʙʿʝʢʪʠ ʩʝ ʤʦʛʫ ʩʚʨʩʪʘʪʠ ʫ  ʟʛʨʘʜʝ ʩʘ ʚʠʰʝ 

ʝʥʝʨʛʝʪʩʢʠʭ ʟʦʥʘ ʿʝʨ ʩʚʝ ʪʝ ʛʨʫʧʘʮʠʿʝ ʯʠʥʝ ʟʘʩʝʙʥʝ ʪʝʭʥʠʯʢʦ- ʪʝʭʥʦʣʦʰʢʝ ʠ 

                                                                                                                                               

228 ɼʦʧʫˁʝʥʘ ʪʘʙʝʣʘ, ʠʟʚʦʨ: ɸʫʪʦʨ ʧʨʝʤʘ ɼʨʘʛʦʿʝʚʠ˂, ʄ. (1987) ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʮʠʦʥʠ ʮʝʥʪʨʠ 

ɹʝʦʛʨʘʜʘ, ʌʠʟʠʯʢʘ ʢʫʣʪʫʨʘ ɹʝʦʛʨʘʜ, 41/87/3, ɹʝʦʛʨʘʜ, ʩʪʨ. 195. 
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ʬʫʥʢʮʠʦʥʘʣʥʝ ʮʝʣʠʥʝ, ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʫ ʥʘʤʝʥʫ ʫ ʠʩʪʫ ʩʚʨʭʫ; ʦʜʨʞʘʚʘˁʝ ʩʧʦʨʪʩʢʠʭ 

ʩʧʝʢʪʘʢʣʘ ʠ ʫʥʫʪʨʘʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʦʿʝʜʠʥʝ ʟʦʥʝ ʩʝ ʨʘʟʣʠʢʫʿʝ ʟʘ ʤʠʥ 4ÜC. 
229

  

 

ʇʨʠʢʘʟ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, ʮʝʥʪʘʨʘ ʩʘ ʫʥʠʚʝʨʟʘʣʥʠʤ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ ʫ 

ˁʠʭʦʚʦʤ ʩʘʩʪʘʚʫ ʩʘ ʦʩʥʦʚʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʟʥʘʯʘʿʥʠʤ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʦʧʪʠʤʠʟʘʮʠʿʫ ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 4.8.  

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʫ ɹʝʦʛʨʘʜʫ ʠʟʛʨʘʹʝʥʠ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960. ʜʦ 1980. ʛʦʜʠʥʝ 

ʢʘʪʝʛʦʨʠʩʘʥʠ ʩʫ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʥʘʮʠʦʥʘʣʥʦʿ ʢʘʪʝʛʦʨʠʟʘʮʠʿʠ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ, ʧʨʝʤʘ ʚʝ˂ ʧʦʤʝʥʫʪʠʤ ʨʝʬʝʨʝʥʪʥʠʤ ʪʠʧʦʚʠʤʘ (BRECSU) ʢʘʦ ʠ ʦʩʥʦʚʥʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʧʦʨʪʩʢʠʭ ʜʚʦʨʘʥʘ ʟʥʘʯʘʿʥʠʤ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ. 

ɻʘʙʘʨʠʪʠ ʦʙʿʝʢʘʪʘ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ ʩʫ ʥʘʮʨʪʘʥʠ ʫ ʧʨʦʠʟʚʦˀʥʦʿ ʨʘʟʤʝʨʠ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ, ʩʘ ʿʘʩʥʦʤ ʧʦʜʝʣʦʤ ʜʚʦʨʘʥʝ ʠ ʦʩʪʘʪʢʘ ʦʙʿʝʢʪʘ- ʥʝ ʙʠ ʣʠ ʩʝ ʜʦʙʠʦ 

ʫʪʠʩʘʢ ʢʦʤʧʦʟʠʮʠʿʝ ʦʩʥʦʚʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʦʜʨʝʹʫʿʝʤʦ ʪʠʧ ʦʙʿʝʢʪʘ. ʇʦʨʝʜ ʛʘʙʘʨʠʪʘ 

ʜʘʪʘ ʿʝ ʬʦʪʦʛʨʘʬʠʿʘ ʟʛʨʘʜʝ ʜʘ ʙʠ ʩʝ ʫʚʠʜʝʣʦ ʧʦʪʧʫʥʦ ʦʜʩʫʩʪʚʦ ʩʣʠʯʥʦʩʪʠ ʫ 

ʦʙʣʠʢʦʚʘˁʫ. ʄʘʜʘ ʨʘʟʣʠʯʠʪʠ ʫ ʦʙʣʠʢʦʚʥʦʤ ʩʤʠʩʣʫ, ʤʘʪʝʨʠʿʘʣʠʟʘʮʠʿʘ ʠ ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʩʫ ʫʛʣʘʚʥʦʤ ʠʩʪʝ ʠ ʦʥʦ ʰʪʦ ʿʝ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʫ ʫʩʧʦʩʪʘʚˀʘˁʫ ʤʝʪʦʜʦʣʦʛʠʿʝ ʫ 

ʦʧʪʠʤʠʟʘʮʠʿʠ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʠʣʠʢʦʤ ʩʘʥʘʮʠʿʝ, ʿʝʩʪʝ ʧʦʩʝʜʦʚʘˁʝ ʠʩʪʠʭ 

ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʟʛʨʘʜʝ.
230

  

 

 

 

 

 

 

 

 

                                                

229 ʅʘ ʦʩʥʦʚʫ ʇʨʘʚʠʣʥʠʢʘ ʦ ʫʩʣʦʚʠʤʘ ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ 
ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ, ʯʣʘʥ 2. 
230

 ʇʨʦʿʝʢʪʠ  ɽʥʝʨʛʦ ʧʨʦʿʝʢʪʘ ʠ ʧʨʝʜʫʟʝ˂ʘ ʈʘʜ. 
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ʊʘʙʝʣʘ 4.8. ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʩʧʦʨʪʩʢʠʭ 

ʦʙʿʝʢʘʪʘ ʫ ɹʝʦʛʨʘʜʫ (ʩʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʠ ʜʚʦʨʘʥʝ) ʠʟʛʨʘʹʝʥʠʭ ʫ ʧʝʨʠʦʜʫ ʦʜ 1960- 1980. 

ʛʦʜʠʥʝ 
ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ  ʩʧʦʨʪʩʢʦʛ 

ʦʙʿʝʢʪʘ ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ  

ʂʘʪʝ

ʛʦʨʠ

ʿʘ1 ʊ
ʀ
ʇ2

3
1  

ɻʦʜ. 

ʠʟʛʨʘʜˁʝ 

 

ʃʦʢʘʮ

ʠʿʘ 

ʆʨʠʿ ʝʥ

ʪʘʮʠʿʘ 

 

ɺʦʣʫʤʝʪʨʠʿʘ ʂʦʥʩʪʨʫʢʪʠʚʥʦ- 

ʤʘʪʝʨʠʿʘʣʥʝ ʦʩʦʙʠʥʝ 

ʆʧʨʝʤˀʝʥʦʩʪ 
ɺʝʣʠʯʠʥʘ 

ɺʨʩʪʘ 

ʩʧʦʨʪʘ 

ʇʦʜʝʣʘ 

ʜʚʦʨʘʥʝ 

ɻʣʝʜʘ- 

ʣʠʰʪʝ 

ɻʘʙʘʨʠʪ 

ʦʩʥʦʚʝ ʠ 

ʦʙʣʠʢ 

ʉʧʨʘʪʥʦ- 

ʩʪ 
ʂʦʥʩʪʨʫʢ- 

ʮʠʿʘ 

ʊʨʘʥʩʧʘʨʝʥʪ

ʥʝ 

ʧʦʚʨʰʠʥʝ 

ʥʘ ʬʘʩʘʜʠ 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ, ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɹʘˁʠʮʘ 

1974. 

ɻʨʘʜ 

 

ɱɿ-ʉɱ 

ʂʦʤʧʘʢ

ʪʥʘ 

ʦʩʥʦʚʘ 

ʂʚʘʜʨʘʪ

ʠʯʥʘ 

 

ʄʦʥʦʛʝ

ʦʤʝʪʨʠʿ

ʩʢʠ 

ʦʙʣʠʢ 

ʧʨʠʟʤʘ 

 

ʇ= 

6492,0 

m2 

ʩʘʤʦ 

ʜʚʦʨʘʥʘ 

+ʙʘʟʝʥ 

ʉʫʪ+ʇ 

 

ʆʩʥʦʚʥʘ 

ʢʦʥʩʪʨʫʢʮ. 

ʯʝʣʠʯʥʘ  

1/3 ʦʜ 

ʫʢʫʧʥe 

ʧʦʚʨʰʠʥʝ 

ʬʘʩʘʜʝ 

V 

 

ʊʨʦʜʝʣʥʘ 

ʜʚʦʨʘʥʘ ʩʘ 

ʛʣʝʜʘʣʠʰʪ

ʝʤ 

ʉʫʚʠ 

ʩʧʦʨʪʦʚʠ 

ʇʦʣʠʚʘʣ

ʝʥʪʥʘ 

ʇʨʘʚʦʫ

ʛʘʦʥʦ 

ʜʚʦʩʪʨʘ

ʥʦ 

III  

ʊʠʧ

1 

 

 

ʊʠʧ 

2 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ ʧʦʩʝʜʫʿʝ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʢʘʧʘʮʠʪʝʪʘ ʜʦ 2000 ʤʝʩʪʘ, ʪʝʨʝʪʘʥʫ ʠ ʧʨʘʪʝ˂ʝ ʧʨʦʩʪʦʨʝ ʫʟ ʭʘʣʫ. ʊʦʧʣʦʤ ʚʝʟʦʤ ʿʝ ʧʦʚʝʟʘʥ ʩʘ ʙʘʟʝʥʦʤ 

ʘʣʠ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ˁʝʛʘ ʧʦʪʧʫʥʦ ʥʝʟʘʚʠʩʥʦ. 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɹʘˁʠʮʘ ʧʦʩʝʜʫʿʝ ʜʚʘ ʟʘʪʚʦʨʝʥʘ (ʦʣʠʤʧʠʿʩʢʠ ʠ ʟʘ ʥʝʧʣʠʚʘʯʝ) ʠ ʜʚʘ ʦʪʚʦʨʝʥʘ ʙʘʟʝʥʘ. 

                                        

     ʉʣʠʢʘ 4.12. ɻʘʙʘʨʠʪ ʉʧʦʨʪʩʢʦʛ ʚʝʥʪʨʘ ɺʦʞʜʦʚʘʮ               ʉʣʠʢʘ 4.13. ʉʝʚʝʨʦʠʩʪʦʯʥʘ ʬʘʩʘʜʘ, ʜʚʦʨʘʥʘ, ʉʎ ɺʦʞʜʦʚʘʮ 

ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ  

1973. 

ɻʨʘʜ 

 

ʉ-ɱ 

ʈʘʟʫʹʝʥʘ 

ʦʩʥʦʚʘ 

ʂʚʘʜʨʘʪ 

 

ʉʣʦʞʝʥʠ 

ʛʝʦʤʝʪʨʠ-

ʉʫʪ+ʇ+2 

ʆʩʥʦʚʥʘ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ ɸɹ 

1/3 ʦʜ 

ʫʢʫʧʥʝ 

ʧʦʚʨʰʠ

ʥʝ 

ʬʘʩʘʜʝ 

V 

ʊʨʦʜʝʣʥʘ 

ʜʚʦʨʘʥʘ ʩʘ 

ʛʣʝʜʘʣʠʰʪʝʤ 

ʉʫʚʠ 

ʩʧʦʨʪ

ʦʚʠ 

ʇʦʣʠʚʘʣ

ʝʥʪʥʘ 

ʇʨʘʚʦʫ

ʛʘʦʥʦ 

ʿʝʜʥʦʩʪ

ʨʘʥʦ 

III  
ʊʠʧ

1 
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ʢʿʠ ʦʙʣʠʢ 

 

ʇ=6966,00 

m2  

ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ ʿʝ ʦʢʨʫʞʝʥ ʟʝʣʝʥʠʣʦʤ, ʫʛʣʘʚʥʦʤ ʣʠʩʪʦʧʘʜʥʠʤ ʜʨʚʝ˂ʝʤ. ʊʝʨʝʥ ʿʝ ʫ ʧʘʜʫ ʠ ʠʤʘ ʯʠʩʪʫ ʦʨʠʿ ʝʥʪʘʮʠʿʫ ʉ-ɱ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʦʩʥʦʚʫ ʿʝ ʜʘ 

ʧʦʩʝʜʫʿʝ ʘʪʨʠʿʫʤ ʠ ʪʝʨʝʥ ʫ ʧʘʜʫ ʿʝ ʫʩʣʦʚʠʦ ʧʦʩʪʦʿʘˁʝ ʜʠʣʘʪʘʮʠʦʥʦ ʧʦʚʝʟʘʥʠʭ ʮʝʣʠʥʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʪʨʝʪʠʨʘʪʠ ʢʘʦ ʟʘʩʝʙʥʠ ʦʙʿʝʢʪʠ. 

 

                                                                                                      

                     

   ʉʣʠʢʘ 4.14. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ, ʎʝʥʪʘʨ ʟʘ ʩʧʦʨʪ ʠ ʢʫʣʪʫʨʫ ʐʫʤʠʮʝ        ʉʣʠʢʘ 4.15. ɼʝʦ ʿʫʞʥʝ ʬʘʩʘʜʝ ʦʙʿʝʢʪʘ ʠ ʠʟʛʣʝʜ ʛʣʘʚʥʝ ʩʘʣʝ 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʅʦʚʠ ɹʝʦʛʨʘʜ- ʍʘʣʘ ʈʘʥʢʦ ɾʝʨʘʚʠʮʘ ʠ 11. ɸʧʨʠʣ 

1968. 

  

ɻʨʘʜ 

 

ʍʘʣʘ  

 

 

 

 

 

ɹʘʟʝʥ + 

ʜʚʦʨʘʥʝ 

ʉ-ɱ 

 

 

ʍʘʣʘ ʿʝ 

ʢʨʫʞʥʝ 

ʦʩʥʦʚʝ . 

ʄʦʥʦʛʝʦʤʝ

ʪʨʠʿʩʢʠ 

ʦʙʣʠʢ- 

ʚʘˀʘʢ. 

 

ʇʭʘʣʝ= 

5450,00 m2 

 

ɹʘʟʝʥ ʿʝ 

ʢʚʘʜʨʘʪʥʝ 

ʦʩʥʦʚʝ 

ʂʚʘʜʨʘʪʥʘ 

ʬʦʨʤʘ 

ʉʣʦʞʝʥʠ 

ʛʝʦʤʝʪʨʠʿʩ

ʢʠ ʦʙʣʠʢ 

 

ʇʙʘʟʝʥʘ=  

15000 m2 

ʍʘʣʘ ʇ+1 

 

ɹʘʟʝʥ , 

ʜʚʦʨʘʥʘ 

ʇ+1 

ʆʩʥʦʚʥʘ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ ɸɹ  

ʍʘʣʘ 1/3 ʦʜ 

ʧʦʚʨʰʠʥʝ 

ʬʘʩʘʜʝ 

 

ɹʘʟʝʥ 

ʬʘʩʘʜʘ ʿʝ 

ʪʨʘʥʩʧʘʨʝʥ

ʪʥʘ ʩʘ 

ʚʠʜˀʠʚʦʤ 

ʥʦʩʝ˂ʦʤ 

ʢʦʥʩʪʨʫʢʮʠ

ʿʦʤ 

V 

ʍʘʣʘ 

ʊʨʦʜʝʣʥʘ ʩʘ 

ʛʣʝʜʘʣʠʰʪʝʤ 

ʢʨʫʞʥʠʤ 

 

 

 

ʍʘʣʘ ʙʝʟ 

ʛʣʝʜʘʣʠʰʪʘ 

ʢʦʜ ʙʘʟʝʥʘ 

11.ʘʧʨʠʣ 

ʍʘʣʘ 

ʉʫʚʠ 

ʩʧʦʨʪ

ʦʚʠ 

 

 

 

 

ʇʣʠʚʘ

ˁʝ ʠ 

ʩʫʚʠ 

ʩʧʦʨʪ 

 

 

 

ɱʝʜʥ

ʦʜʝ

ʣʥʘ 

 

 

 

 

----- 

 

 

 

ɽʣʠʧʩʘ 

ʪʨʦʩʪʨʘʥ

ʢʦʜ ʭʘʣʝ 

 

 

 

 

------- 

ʍʘʣʘ 

III  

 

 

 

 

 

 

 

ɹʘʟʝʥ  

 

 

ʊʠʧ 

1 

 

 

 

 

 

 

 

ʊʠʧ 

2 

 

ʍʘʣʘ ʈʘʥʢʦ ɾʝʨʘʚʠʮʘ,  ʥʝʢʘʜʘʰˁʘ ʍʘʣʘ ʩʧʦʨʪʦʚʘ ʧʦʩʝʜʫʿʝ ʚʝʣʠʢʫ ʩʘʣʫ ʠ ʪʨʠ ʤʘʣʝ ʩʘʣʝ, ʪʝʨʝʪʘʥʫ ʠ ʧʨʦʩʪʦʨʝ ʟʘ ʩʪʦʥʠ ʪʝʥʠʩ. ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʠʤʘ 5000 ʤʝʩʪʘ ʟʘ 

ʩʝʜʝˁʝ. ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 11.ʘʧʨʠʣ ʧʦʩʝʜʫʿʝ ʪʨʠ ʦʪʚʦʨʝʥʘ ʠ ʪʨʠ ʟʘʪʚʦʨʝʥʘ ʙʘʟʝʥʘ, ʤʘʣʝ ʩʘʣʝ, ʢʫʛʣʘʥʫ ʢʦʿʘ ʿʝ ʧʨʝʪʚʦʨʝʥʘ ʫ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ, ʩʪʨʝˀʘʥʫ ʠ ʪʝʨʝʥ ʟʘ ʙʦ˂ʘˁʝ 

ʠ ʦʜʙʦʿʢʫ ʥʘ ʧʝʩʢʫ. 

                                    

ʉʣʠʢʘ 4.16. ɻʘʙʘʨʠʪ ɹʘʟʝʥʘ 11.ʘʧʨʠʣ                                   ʉʣʠʢʘ 4.17. ʂʨʦʚ- ʧʨʠʢʘʟ ʟʝʥʠʪʘʣʥʦʛ ʦʩʚʝʪˀʝˁʘ ʥʘ ʢʨʦʚʫ ʠ ʛʣʘʚʥʘ ʜʚʦʨʘʥʘ ʫ ʦʙʿʝʢʪʫ 
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ʉʣʠʢʘ 4.18. ɻʘʙʘʨʠʪ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʈʘʥʢʦ ɾʝʨʘʚʠʮʘ                                  ʉʣʠʢʘ 4.19. ʇʝʨʩʧʝʢʪʠʚʥʠ ʧʨʠʢʘʟ ʦʙʿʝʢʪʘ ʠ ʩʘʣʝ 

ʉʧʦʨʪʩʢʦ ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʊʘʰʤʘʿʜʘʥ- ʦʪʚʦʨʝʥʠ ʙʘʟʝʥ ʊʘʰ, ʭʘʣʘ ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂ ʠ ʃʝʜʝʥʘ ʜʚʦʨʘʥʘ 

 

 

1954-

1978. 

 

ɻʨʘʜ 

 

 

 

ɹʘʟʝʥ 

ɱɿ-ʉʀ 

 

ʍʘʣʘ 

ʉ-ɱ 

 

ʃʝʜ. 

ʜʚʦʨʘ

ʥʘ ʉ-ɱ  

 

ɹʘʟʝʥ 

 

ʍʘʣʘ ʫ 

ʛʘʙʘʨʠʪʫ 

4900m2 

 

ʃʝʜʝʥʘ 

ʜʚʦʨʘʥʘ ʇ= 

1800 m2 ʧʦʜ 

ʣʝʜʦʤ 

 

ʈʘʟʫʹʝʥʘ 

ʦʩʥʦʚʘ 

ʄʦʥʦʛʝʦʤʝʪʨ

ʠʿʩʢʠ ʦʙʣʠʮʠ 

ʧʨʠʟʤʝ 

ɹʘʟʝʥ 

ʇ+2 

 

ʍʘʣʘ 

ʇ+2  

 

 

ʂʦʥʩʪʨʫʢʮ

ʠʿʘ 

ɸɹ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ 

ɹʘʟʝʥ 

 ʉʀ ʬʘʩʘʜʘ ʫ ʩʪʘʢʣʫ 

 

ʍʘʣʘ ɸ.ʅ. 

1/3 ʬʘʩʘʜʝ 

 

ɼʚʦʨʘʥʘ 

1/4 ʬʘʩʘʜʝ 

V  

ɺʝʣʠʢʘ 

ʜʚʦʨʘʥʘ 

ʩʘ 

ʛʣʝʜʘʣʠʰʪʝʤ 

ʉʫʚʠ 

ʩʧʦʨʪ 
ʊʨʠ ʜʝʣʘ 

ʇʨʘʚʦʫ

ʛʘʦʥʦ 

ʯʝʪʚʦʨʦ

ʩʪʨʘʥʦ 

ʂʘʪ. I 

 

ʂʘʪ. 

II  

ɹʘʟʝʥ 

ʊʠʧ 2 

 

ʍʘʣʘ 

ɸ.ʅ. 

ʊʠʧ 1 

 

ʃʝʜ. 

ʜʚʦʨ. 

ʊʠʧ 7 

 

 

ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʊʘʰʤʘʿʜʘʥ ʫ ʩʚʦʤ ʩʘʩʪʘʚʫ ʠʤʘ ʩʪʘʜʠʦʥ, ʦʪʚʦʨʝʥʠ ʙʘʟʝʥ, ʟʘʪʚʦʨʝʥʠ ʙʘʟʝʥ, ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʠ ʣʝʜʝʥʫ ʜʚʦʨʘʥʫ. ʅʘ ʊʘʰʫ ʩʝ ʦʜʨʞʘʣʦ ʧʨʚʦ 

ʩʚʝʪʩʢʦ ʧʨʚʝʥʩʪʚʦ ʫ ʧʣʠʚʘˁʫ, ʚʘʪʝʨʧʦʣʫ, ʫʤʝʪʥʠʯʢʦʤ ʧʣʠʚʘˁʫ ʠ ʩʢʦʢʦʚʠʤʘ ʫ ʚʦʜʫ. ʍʘʣʘ ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂ ʠʤʘ ʢʘʧʘʮʠʪʝʪ ʩʝʜʝˁʘ ʜʦ 5000 ʤʝʩʪʘ,  

ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʿʝ ʜʘ ʩʧʦʨʪʠʩʪʠ ʜʦʣʘʟʝ ʜʦ ʩʚʣʘʯʠʦʥʠʮʘ ʫʣʘʟʦʤ ʜʠʨʝʢʪʥʦ ʩʧʦˀʘ.  

                                                      

ʉʣʠʢʘ 4.20. ɻʘʙʘʨʠʪ ʦʩʥʦʚʝ ʟʘʪʚʦʨʝʥʦʛ ʠ ʦʪʚʦʨʝʥʦʛ ʙʘʟʝʥʘ                                 ʉʣʠʢʘ 4.21. ɹʘʟʝʥ ʊʘʤhʘʿʜʘʥ, ʩʧʦˀʥʠ ʠ ʫʥʫʪʨʘʰˁʠ 

                                          

ʉʣʠʢʘ 4.22. ɻʘʙʘʨʠʪ ʃʝʜʝʥʝ ʜʚʦʨʘʥʝ ʠ ɼʚʦʨʘʥʝ                                   ʉʣʠʢʘ 4.23. ʉʣʠʢʝ ʬʘʩʘʜʝ ɼʚʦʨʘʥʝ ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂ ʠ ʃʝʜʝʥʝ ʜʚʦʨʘʥʝ 

ɸʣʝʢʩʘʥʜʘʨ ʅʠʢʦʣʠ˂ 

ʂʫʣʪʫʨʥʦ- ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʇʠʥʢʠ 

1973. 

ɻʨʘʜ 

 

ʉɿ 

 

ʂʚʘʜʨʘʪʠʯʥʘ- 

ʢʦʤʧʘʢʪʥʘ 

ʦʩʥʦʚʘ 

 

ʄʦʥʦʛʝʦʤʝʪʨ

ʠʿʩʢʠ ʦʙʣʠʢ, 

ʧʨʠʟʤʘ ʩʘ 

ʇ+2 

ɸɹ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ 

ʉɿ ʠ ɱʀ 

ʌʘʩʘʜʝ ʫ ʩʪʘʢʣʫ 
--- ʜʚʦʜʝʣʥʘ 

ʉʫʚʠ 

ʩʧʦʨʪ 

 

 

ʄʦʢ 

ʨʠ 

ʩʧʦʨʪ 

ɼʚʦʜʝʣ. 

ʜʚʦʨʘʥʘ 

ʇʨʘʚʦʫ

ʛʘʦʥʦ 

ʜʚʦʩʪʨʘ

ʥʦ 

 

ʂʘʪ  III  

 

 

ʊʠʧ 

4 
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ʧʘʨʘʙʦʣʠʯʥʠʤ 

ʮʠʣʠʥʜʨʠʯʥʠ

ʤ ʢʨʦʚʦʤ 

 

ʇ= 8000ʤ2 

ʍʘʣʘ ʇʠʥʢʠ ʧʦʜʠʛʥʫʪʘ ʥʘ ʤʝʩʪʫ ʩʪʘʨʦʛ ɼʦʤʘ ʢʫʣʪʫʨʝ ʫ ɿʝʤʫʥʫ ʧʨʫʞʘ ʩʠʿʘʩʝʪ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʩʪʦʿʠ ʩʘʣʘ ʛʜʝ ʿʝ ʤʦʛʫ˂ʝ ʪʨʝʥʠʨʘˁʝ ʜʚʦʨʘʥʩʢʠʭ ʩʧʦʨʪʦʚʘ ʠ ʙʘʟʝʥ 

ʟʘ ʧʣʠʚʘˁʝ. ʋ ʎʝʥʪʨʫ ʩ ʝʦʜʚʠʿʘʿʫ ʠ ʨʘʟʥʝ ʜʨʫʰʪʚʝʥʝ ʘʢʪʠʚʥʦʩʪʠ. 

 

                                             

ʉʣʠʢʘ 4.24. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ, ʂʫʣʪʫʨʥʦ ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʇʠʥʢʠ                               ʉʣʠʢʘ.4.25. ʀʟʛʣʝʜ ʦʙʿʝʢʪʘ ʠ ʫʥʫʪʨʘʰˁʦʩʪ ʛʣʘʚʥʝ ʩʘʣʝ 

ʄʠʣʘʥ ɻʘʣʝ ʄʫʰʢʘʪʠʨʦʚʠ˂, 25. ʤʘʿ 

1973. 

ʈʝʢʦʥ

ʩʪ. 

2011. 

ɻʨʘʜ 

 

ʉ-ɱ 

 

ʂʦʤʧʘʢʪʥʘ 

ʦʩʥʦʚʘ, ʨʦʤʙ 

 

ʄʦʥʦʛʝʦʤʝʪʨ

ʠʿʩʢʠ ʦʙʣʠʢ 

 

ʇ+1 

ɸɹ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ 

ʉʚʝ ʬʘʩʘʜʝ ʩʫ ʫ 

ʩʪʘʢʣʫ 
V ʜʚʦʜʝʣʥʘ 

ʉʫʚʠ 

ʩʧʦʨʪʦ

ʚʠ 

ʄʦʢʨʠ 

ʩʧʦʨʪʦ

ʚʠ 

ɼʚʘ ʜʝʣʘ 

ʊʨʦʫʛʘʦ

ʥʦ 

ʿʝʜʥʦʩʪ

ʨʘʥʦ 

ʂʘʪ  III  

 

ʊʠʧ 

4 

ʆʚʘʿ ʩʧʦʨʪʩʢʠ ʢʦʤʧʣʝʢʩ ʧʦʩʝʜʫʿʝ ʪʨʠ ʩʧʦˀʥʘ ʙʘʟʝʥʘ; ʦʣʠʤʧʠʿʩʢʠ ʠ ʨʝʢʨʝʘʪʠʚʥʝ, ʫʥʫʪʨʘʰˁʠ ʦʣʠʤʧʠʢʿʩʢʠ ʙʘʟʝʥ, ʩʘʫʥʝ, ʬʠʪʥʝʩ ʩʘʣʝ ʠ ʪʝʨʝʪʘʥʫ ʠ ʩʘʣʫ ʟʘ ʜʚʦʨʘʥʩʢʝ 

ʩʧʦʨʪʦʚʝ. 

                      

 ʉʣʠʢʘ 4.26. ɻʘʙʘʨʠʪ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ                                              ʉʣʠʢʘ 4.27. ʀʟʛʣʝʜʠ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʄʠʣʘʥ ɻʘʣʝ ʄʫʰʢʘʪʠʨʦʚʠ˂ 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʨʘʯʘʨ 

1970.

-80. 

 

ɻʨʘʜ 

ʉ-ɱ 

 

ʂʦʤʧʘʢʪʥʘ 

ʦʩʥʦʚʘ 

ʂʚʘʜʨʘʪʠʯʥʘ 

 

ʄʦʥʦʛʝʦʤʝʪʨ

ʠʿʩʢʠ ʦʙʣʠʢ 

 

ʇ+2 

ɸɹ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ 

1/3 ʧʨʦʟʦʨʠ V 

ʄʘʣʘ ʩʘʣʘ 

ʙʝʟ 

ʛʣʝʜʘʣʠʰʪʘ 

ʉʫʚʠ ʠ 

ʤʦʢʨʠ 

ʩʧʦʨʪʦ

ʚʠ 

ɱʝʜʥʦʜʝʣ

ʥʘ  

ɹʝʟ 

ʛʣʝʜʘʣʠ

ʰʪʘ 

---- 
ʊʠʧ 

4 

ʎʝʥʪʘʨ ʧʦʩʝʜʫʿʝ ʚʝʣʠʢʫ ʩʘʣʫ, ʩʘʣʫ ʟʘ ʙʦʨʠʣʘʯʢʝ ʩʧʦʨʪʦʚʝ, ʪʝʨʝʪʘʥʝ, ʟʘʪʚʦʨʝʥʝ ʙʘʟʝʥʝ ʠ ʜʚʝ ʩʘʣʝ ʟʘ ʧʣʝʩ. ʋ ʦʢʚʠʨʫ ʮʝʥʪʨʘ ʥʘʣʘʟʠ ʩʝ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ ʠ ʪʝʥʠʩʢʠ ʠ 

ʨʫʢʦʤʝʪʥʠ ʪʝʨʝʥʠ ʠ ʫ ʟʛʨʘʜʠ ʜʦ ʪʝʨʝʥʘ ʩʫ ʩʘʤʦ ʩʚʣʘʯʠʦʥʠʮʝ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ  ʪʠʧʫ 6. 

 

                                                                                                      

ʉʣʠʢʘ  4.28. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʨʘʯʘʨ                                             ʉʣʠʢʘ 4.29. ʉʈʎ ɺʨʘʯʘʨ, ʦʙʿʝʢʘʪ ʩʧʦˀʘ ʠ ʜʚʦʨʘʥʘ 
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ʉʧʦʨʪʩʢʦ-  ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ʂʦʰʫʪˁʘʢ 

1959.

- 

1960.  

ʆʪʚʦʨ

ʝʥʝ 

ʧʦʚ. 

ʆʙʿʝʢʘʪ ʿʝ 

ʢʦʤʧʘʢʪʥʝ 

ʦʩʥʦʚʝ 

 

ʄʦʥʦʛʝʦʤʝʪʨ

ʠʿʩʢʠ ʦʙʣʠʢ 

ʇʨʠʟʤʘ 

 

ʅʘ ʧʦʜʨʫʯʿʫ 

ʦʜ ʦʢʦ 35ha  

ʆʙʿʝʢ

ʘʪ 

ʇ+1 

ʂʦʥʩʪʨʫʢʮ

ʠʿʘ 

ɸɹ  

ʆʢʦ İ ʦʜ ʧʦʚʨʰʠʥʝ 

ʬʘʩʘʜʝ 

ʈʝʥʦʚ. 

2007. V 
------ ------- --------- -------- ------- 

ʊʠʧ 

6 

ʀʟʛʨʘʜˁʦʤ ʜʝʣʘ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ 1959.ʛʦʜʠʥʝ ʂʦʰʫʪˁʘʢ ʿʝ ʧʦʩʪʘʦ ʩʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ɹʝʦʛʨʘʜʘ. ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʿʝ ʠʟʛʨʘʹʝʥ ʥʘ 35 ʭʝʢʪʘʨʘ ʠ ʧʦʩʝʜʫʿʝ ʙʨʦʿʥʝ 

ʦʙʿʝʢʪʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ. ʎʝʥʪʘʨ ʧʦʩʝʜʫʿʝ ʙʘʟʝʥʝ (3+1) ʩʘ ʧʨʘʪʝ˂ʠʤ ʦʙʿʝʢʪʠʤʘ. ʊʨʠʙʠʥʝ ʩʫ ʧʦʩʪʘʚˀʝʥʝ ʥʘ ʿʫʞʥʫ ʧʘʜʠʥʫ ʠ ʤʦʛʫ ʜʘ ʧʨʠʤʝ 1500 ʛʣʝʜʘʣʘʮʘ. 

ɿʛʨʘʜʘ ʟʘ ʩʧʦʨʪʠʩʪʝ ʿʝ ʦʙʿʝʢʘʪ ʥʘʤʝˁʝʥ ʠʩʢˀʫʯʠʚʦ ʘʢʪʠʚʥʠʤ ʩʧʦʨʪʠʩʪʠʤʘ ʠ ʩʪʫʜʝʥʪʠʤʘ ɼʀʌʘ ʠ ʩʘʜʨʞʠ ʛʘʨʜʝʨʦʙʝ, ʩʚʣʘʯʠʦʥʠʮʝ, ʘʤʙʫʣʘʥʪʫ, ʪʝʨʝʪʘʥʫ, ʧʨʦʩʪʦʨʝ ʟʘ ʪʨʝʥʝʨʝ 

ʠ ʤʘʩʝʨʝ.  

 

                                         

ʉʣʠʢʘ 4.30. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ ʟʘ ʩʧʦʨʪʠʩʪʝ                                                      ʉʣʠʢʘ 4.31.  ʆʪʚʦʨʝʥʠ ʙʘʟʝʥ ʠ ʦʙʿʝʢʘʪ ʟʘ ʘʢʪʠʚʥʝ ʩʧʦʨʪʠʩʪʝ 

ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ ɿʚʝʟʜʘʨʘ, ʆʣʠʤʧ 

2011. 

ʨʝʢʦʥ

ʩʪʨʫʢ

ʮʠʿʘ  

ɻʨʘʜ 

 

ʉ 

ʆʩʥʦʚʘ 

ʢʚʘʜʨʘʪʠʯʥʘ 

 

ʉʣʦʞʝʥʘ 

ʛʝʦʤʝʪʨʠʿʩʢʘ 

ʬʦʨʤʘ 

ʇ+1 

ɸɹ 

ʢʦʥʩʪʨʫʢʮ

ʠʿʘ 

İ ʧʨʦʟʦʨʠ V 

ɼʚʦʜʝʣ

ʥʘ ʩʘ 

ʛʣʝʜʘʣ

ʠʰʪʝʤ 

ʉʫʚʠ 

ʠ 

ʤʦʢʨʠ 

ʩʧʦʨʪ

ʦʚʠ 

ɼʚʦʜʝʣʥʘ 

ʙʝʟ 

ʛʣʝʜʘʣʠʰʪʘ 

------ ------- 
ʊʠʧ 

6 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ʆʣʠʤʧ ʥʘ ɿʚʝʟʜʘʨʠ ʧʦʩʝʜʫʿʝ ʦʪʚʦʨʝʥʝ ʙʘʟʝʥʝ, ʪʨʠʤ ʩʘʣʫ ʫ ʧʨʠʟʝʤˀʫ, ʜʚʦʨʘʥʫ ʜʠʤʝʥʟʠʿʘ 18 x 30 m ʟʘ ʜʚʦʨʘʥʩʢʝ ʩʧʦʨʪʦʚʝ ʠ ʚʝʞʙʘʣʠʰʪʘ ʥʘ ʦʪʚʦʨʝʥʦʤ. 

 

            

 

 

 

 

 

 

 

ʉʣʠʢʘ 4.32. ɻʘʙʘʨʠʪ ʦʙʿʝʢʪʘ, ʧʨʦʠʟʚʦˀʥʘ ʨʘʟʤʝʨʘ                                                   ʉʣʠʢʘ 4.33. ʀʟʛʣʝʜ  ʜʚʦʨʘʥʝ ʠ ʙʘʟʝʥ ʥʘ ʦʪʚʦʨʝʥʦʤ                    

ʇʨʘʟʥʘ ʧʦʘˀ ʫ ʪʘʙʝʣʠ ʫʢʘʟʫʿʫ ʥʘ ʥʝʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʝ ʫ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ, ʥʧʨ. ʫʢʦʣʠʢʦ ʜʚʦʨʘʥʘ 

ʥʠʿʝ ʜʝˀʠʚʘ ʠʣʠ ʥʝ ʧʦʩʝʜʫʿʝ ʛʣʝʜʘʣʠʰʪʝ. 
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5. ʄɽʊʆɼʆʃʆɻʀɱɸ ʆʇʊʀʄʀɿɸʎʀɱɽ ʄɽʈɸ ʇʈʀʃʀʂʆʄ 

ɽʅɽʈɻɽʊʉʂɽ ʉɸʅɸʎʀɱɽ ʋʅʀɺɽʈɿɸʃʅʀʍ ʉʇʆʈʊʉʂʀʍ 

ɼɺʆʈɸʅɸ 

 

5.1. ʇʣʘʥʠʨʘˁʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʘ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ  

 

ɿʛʨʘʜʝ ʩʫ ʦʜʛʦʚʦʨʥʝ ʟʘ ʩʢʦʨʦ 40 % ʫʢʫʧʥʝ ʛʣʦʙʘʣʥʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʫ ɽʚʨʦʧʩʢʦʿ 

ʋʥʠʿʠ  ʢʦʿʘ ʩʝ ʫʛʣʘʚʥʦʤ ʫʪʨʦʰʠ ʥʘ ʛʨʝʿʘˁʝ. ʋʢʦʣʠʢʦ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʦʙʿʝʢʪʠ ʢʦʜ ʢʦʿʠʭ 

ʿʝ ʠʟʨʘʞʝʥʘ ʧʦʪʨʝʙʘ ʩʘʥʠʨʘʿʫ ʥʘ ʧʨʘʚʠ ʥʘʯʠʥ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʤʦʞʝ ʜʘ ʩʝ ʫʤʘˁʠ 

ʜʦ 90 %.
232

 ʉʘ 290 ʤʠʣʠʦʥʘ ʟʛʨʘʜʘ ʫ ʩʚʝʪʫ ʢʦʿʝ ʪʨʝʙʘ ʩʘʥʠʨʘʪʠ ʧʦʩʪʠʛʣʘ ʙʠ ʩʝ 

ʟʥʘʯʘʿʥʘ ʫʰʪʝʜʘ. 
233

  

ʀʥʪʝʨʚʝʥʮʠʿʝ ʫ ʧʦʛʣʝʜʫ ʦʜʘʙʠʨʘ ʣʦʢʘʮʠʿʝ, ʚʦʣʫʤʝʪʨʠʿʝ, ʜʠʩʧʦʟʠʮʠʿʝ ʦʩʥʦʚʝ ʠ 

ʧʨʦʩʪʦʨʠʿʘ ʪʿ. ʟʦʥʠʨʘˁʘ ʫ ʩʤʠʩʣʫ ʪʝʨʤʠʢʝ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʩʫ ʥʝʠʟʚʦʜˀʠʚʝ ʢʘʜʘ 

ʛʦʚʦʨʠʤʦ ʦ ʝʥʝʨʛʝʪʩʢʦʤ ʩʘʥʠʨʘˁʫ ʦʙʿʝʢʘʪʘ. ɼʘʢʣʝ, ʦʥʦ ʰʪʦ ʿʝ ʩʫʰʪʠʥʩʢʦ ʫ 

ʧʦʩʪʠʟʘˁʫ ʜʦʙʨʠʭ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʿʝ ʥʝʧʨʦʤʝˁʠʚʦ. ʀʥʪʝʨʚʝʥʮʠʿʝ ʩʫ 

ʤʦʛʫ˂ʝ ʫʟ ʛʨʘʹʝʚʠʥʩʢʝ ʨʘʜʦʚʝ ʥʘ ʪʝʨʤʠʯʢʦʤ ʦʤʦʪʘʯʫ ʦʙʿʝʢʪʘ ʢʘʦ ʠ ʥʘ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ. ʇʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʢʦʿʝ ʙʠ ʧʦʟʠʮʠʿʝ ʥʘʿʧʨʝ ʪʨʝʙʘʣʦ 

ʪʨʝʪʠʨʘʪʠ ʧʦʿʝʜʠʥʘʯʥʠʤ ʠʣʠ ʧʘʢʝʪʦʤ ʤʝʨʘ ʧʨʠʤʝˁʠʚʠʤ ʥʘ ʩʚʠʤ ʦʙʿʝʢʪʠʤʘ ʦʚʠʭ 

ʛʨʫʧʘʮʠʿʘ ʥʝ ʙʠ ʣʠ ʩʝ ʧʦʩʪʠʛʣʦ ʧʣʘʥʠʨʘʥʦ ʫʥʘʧʨʝʹʝˁʝ. ʂʦʿʝ ʿʝ ʧʣʘʥʠʨʘʥʦ 

ʫʥʘʧʨʝʹʝˁʝ?  

ɻʝʥʝʨʘʣʥʦ ʤʠʰˀʝˁʝ ʝʢʩʧʝʨʘʪʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ ʿʝ ʜʘ ʮʠˀ ʪʨʝʙʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘ ʥʘ 

ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʧʨʝ ʥʝʛʦ ʥʘ ʧʦʪʨʝʙʫ ʟʘ ˁʦʤ. ʇʦʜʝˀʝʥʘ ʩʫ ʤʠʰˀʝˁʘ ʜʘ ʣʠ 

                                                

232  ɼʦ ʌʘʢʪʦʨʘ 10 ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʜʫʙʦʢʦ ʨʝʥʦʚʠʨʘˁʝ, ʩʘʥʘʮʠʿʫ ʩʘ ʩʤʘˁʝˁʝʤ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʜʦ 

90 % ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʪʘˁʝʤ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʨʝ ʨʝʥʦʚʠʨʘˁʘ. 
233 https://ec.europa.eu/energy/intelligent/projects/en/projects/europhit 
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ʝʥʝʨʛʝʪʩʢʠ ʮʠˀ ʪʨʝʙʘ ʜʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʨʠʤʘʨʥʫ ʠʣʠ ʬʠʥʘʣʥʫ ʝʥʝʨʛʠʿʫ ʠ ʢʦʣʠʢʘ ʪʨʝʙʘ 

ʜʘ ʿʝ ʬʠʥʘʣʥʘ ʧʦʪʨʦʰˁʘ ʢʘʦ ʘʧʩʦʣʫʪʥʠ ʮʠˀ ʫ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ. ʇʨʝʤʘ ʪʝʭʥʠʯʢʦʤ  

ʠʟʚʝʰʪʘʿʫ ʩʪʫʜʠʿʝ ʢʦʿʫ ʚʦʜʠ ɻʣʦʙʘʣʥʘ ʤʨʝʞʘ ʧʝʨʬʦʨʤʘʥʩʠ ʟʛʨʘʜʘ (The Global 

Buildings Performance Network, GBPN)
234

 ʩʤʘʪʨʘ ʩʝ ʜʘ ʧʦʪʨʦʰˁʘ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ 

ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʤʘˁʘ ʦʜ 80 kWh/m
2
/ʘ. ʋ ʠʩʪʦʤ ʠʟʚʝʰʪʘʿʫ ʩʝ ʜʝʬʠʥʠʰʝ ʩʘʥʘʮʠʿʘ ʟʛʨʘʜʘ 

ʠ ʥʘʛʣʘʰʘʚʘ  ʧʦʪʝʥʮʠʿʘʣ ʢʦʨʠʰ˂ʝˁʘ ʢʘʤʝʥʝ ʚʫʥʝ ʧʨʠʣʠʢʦʤ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʟʛʨʘʜʘ.
235

  

ʊʨʠ ʩʮʝʥʘʨʠʿʘ ʩʘʥʘʮʠʿʝ ʟʛʨʘʜʘ ʜʦ 2050. ʩʫ ʨʘʟʚʠʿʝʥʝ ʢʦʨʠʰ˂ʝˁʝʤ ʤʦʜʝʣʘ Ecofysô 

Built Environment Analysis Model (BEAMĮ). ɱʝʜʘʥ ʩʮʝʥʘʨʠʦ ʧʨʝʜʩʪʘʚˀʘ ʧʦʚʨʰʥʦ 

ʨʝʥʦʚʠʨʘˁʝ ʛʜʝ ʿʝ ʤʘʣʘ ʧʨʠʤʝʥʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ (ʦʯʝʢʠʚʘʥʦ ʿʝ 32 % ʩʤʘˁʝˁʝ 

ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ). ɼʨʫʛʠ ʨʘʟʚʠʿʝʥʠ ʩʮʝʥʘʨʠʦ ʿʝ ʧʦʚʨʰʥʦ ʨʝʥʦʚʠʨʘˁʝ ʠ ʤʘʩʦʚʥʦ 

ʢʦʨʠʰ˂ʝˁʝ ʦʙʥʦʚˀʠʚʠʭ ʝʥʝʨʛʠʿʘ (58 % ʩʤʘˁʝˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ) ʠ ʪʨʝ˂ʠ 

ʩʮʝʥʘʨʠʦ ʧʨʝʜʩʪʘʚˀʘ ʜʫʙʦʢʦ ʨʝʥʦʚʠʨʘˁʝ ʠ ʤʘʩʦʚʥʦ ʢʦʨʠʰ˂ʝˁʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ 

ʝʥʝʨʛʠʿʝ (80 % ʩʤʘˁʝˁʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ).
236

  

ɽʥʝʨʛʝʪʩʢʠ ʘʩʧʝʢʪ ʩʘʥʘʮʠʿʝ ʦʛʣʝʜʘ ʩʝ ʫ ʨʘʮʠʦʥʘʣʠʟʘʮʠʿʠ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ, 

ʦʯʫʚʘˁʫ ʛʨʘʹʝʚʠʥʩʢʝ ʩʫʧʩʪʘʥʮʝ ʠ ʧʨʦʜʫʞʝˁʫ ʪʨʘʿʘˁa ʟʛʨʘʜʝ, ʧʦʙʦˀʰʘˁʫ ʪʦʧʣʦʪʥʦʛ 

ʢʦʤʬʦʨʘ ʠ ʢʦʨʠʰ˂ʝˁʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ.
237

 ʋʧʨʘʚʦ ʪʦ ʩʝ ʥʘʩʪʦʿʠ ʫ ʤʝʨʠ 

ʢʦʿʘ ʿʝ ʧʨʦʧʠʩʘʥʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ ʠʟʜʘʚʘˁʘ 

ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʝ. ʇʨʝʤʘ ʯʣʘʥʫ 10. ʇʨʘʚʠʣʥʠʢʘ 

Ăʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʟʘ ʧʦʩʪʦʿʝ˂ʝ ʟʛʨʘʜʝ, ʥʘʢʦʥ ʠʟʚʦʹʝˁʘ ʨʘʜʦʚʘ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʿʠ, 

ʜʦʛʨʘʜˁʠ, ʦʙʥʦʚʠ, ʘʜʘʧʪʘʮʠʿʠ, ʩʘʥʘʮʠʿʠ ʠ ʝʥʝʨʛʝʪʩʢʦʿ ʩʘʥʘʮʠʿʠ, ʤʦʨʘ ʙʠʪʠ ʧʦʙʦˀʰʘʥ 

                                                

234 ɻʣʦʙʘʣʥʘ ʤʨʝʞʘ ʧʝʨʬʦʨʤʘʥʩʠ ʟʛʨʘʜʘ (The Global Buildings Performance Network, GBPN) ʿʝ ʛʣʦʙʘʣʥʦ 
ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʨʝʛʠʦʥʘʣʥʦ ʬʦʢʫʩʠʨʘʥʘ ʤʨʝʞʘ ʝʢʩʧʝʨʘʪʘ ʯʠʿʘ ʿʝ ʤʠʩʠʿʘ ʜʘ ʫʥʘʧʨʝʜʠ ʧʨʘʢʩʫ ʢʦʿʘ ʤʦʞʝ 

ʟʥʘʯʘʿʥʦ ʜʘ ʩʤʘˁʠ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʠ ʩ ʪʠʤ ʫ ʚʝʟʠ ʝʤʠʩʠʿʫ CO2 
235 Shnapp, S. ʠ ʜʨʫʛʠ (2013) What is a deep renovation definition? Technical Report Global Buildings 

Performance Network (GBPN),  ʧʨʝʫʟʝʪʦ ʩʘ http://www.gbpn.org/reports/what-deep-renovation-definition 
236 Boermans, Th. ʠ ʜʨʫʛʠ (2012) Renovation Tracks for Europe, Eurima - European Insulation 

Manufacturers Association, ʜʦʩʪʫʧʥʦ ʥʘ 

https://www.eurima.org/uploads/ModuleXtender/Publications/90/Renovation_tracks_for_Europe_08_06_201

2_FINAL.pdf 
237 ɱʦʚʘʥʦʚʠ˂-ʇʦʧʦʚʠ˂, ʄ. (2012) ʊʝʤʘʪʩʢʦ ʧʨʝʜʘʚʘˁʝ ʄʝʨʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 

ʟʛʨʘʜʘ, ʆʙʫʢʘ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʝʬʠʢʘʩʥʦʩʪ , ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ, ɹʝʦʛʨʘʜ, ʥʦʚʝʤʙʘʨ 2012. 

http://www.gbpn.org/reports/what-deep-renovation-definition
https://www.eurima.org/uploads/ModuleXtender/Publications/90/Renovation_tracks_for_Europe_08_06_2012_FINAL.pdf
https://www.eurima.org/uploads/ModuleXtender/Publications/90/Renovation_tracks_for_Europe_08_06_2012_FINAL.pdf
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ʥʘʿʤʘˁʝ ʟʘ ʿʝʜʘʥ ʨʘʟʨʝʜ.ñ ʋ ʇʨʠʣʦʛʫ ʠʩʪʦʛ ʇʨʘʚʠʣʥʠʢʘ ʪʘʙʝʣʘʨʥʦ ʩʫ ʧʨʠʢʘʟʘʥʠ 

ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜʠ ʟʘ ʥʝʩʪʘʤʙʝʥʝ ʠ ʟʛʨʘʜʝ ʤʝʰʦʚʠʪʝ ʥʘʤʝʥʝ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʩʫ ʟʛʨʘʜʝ 

ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ.  

ʉʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʫ ʢʦʤʧʦʟʠʮʠʦʥʦ ʚʨʣʦ ʢʦʤʧʣʝʢʩʥʠ. ʉʚʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ 

ʢʘʧʘʮʠʪʝʪʘ ʩʝʜʝˁʘ ʠʟʥʘʜ 1000 ʧʦʩʝʪʠʣʘʮʘ  ʩʘʩʪʦʿʝ ʩʝ ʠʟ ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘʮʠʿʘ. ɿʘ 

ʧʦʿʝʜʠʥʝ ʛʨʫʧʘʮʠʿʝ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ ʩʫ ʨʘʟʣʠʯʠʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʘʟʜʫʭʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʚʘʨʠʨʘ ʯʘʢ ʠ ʜʦ 8ÜC. ɻʨʫʧʘʮʠʿʝ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʝʨʤʠʯʢʝ ʟʦʥʝ ʠ ʪʨʝʪʠʨʘʤʦ ʠʭ ʢʘʦ ʪʘʢʚʝ. 

ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ Ăʟʛʨʘʜʘ ʩʘ ʚʠʰʝ ʝʥʝʨʛʝʪʩʢʠʭ ʟʦʥʘ ʿʝ ʟʛʨʘʜʘ ʢʦʿʘ ʠʤʘ ʚʠʰʝ 

ʧʦʩʝʙʥʠʭ ʜʝʣʦʚʘ ʟʘ ʢʦʿʝ ʿʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʦʤ ʢʦʿʠʤ ʩʝ ʫʨʝʹʫʿʫ ʝʥʝʨʛʝʪʩʢʘ ʩʚʦʿʩʪʚʘ 

ʟʛʨʘʜʘ, ʧʦʪʨʝʙʥʦ ʠʟʨʘʜʠʪʠ ʧʦʩʝʙʥʝ ʝʥʝʨʛʝʪʩʢʝ ʧʘʩʦʰʝ ʠ ʪʦ ʿʝ ʟʛʨʘʜʘ; ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ 

ʠʟ ʜʝʣʦʚʘ ʢʦʿʠ ʯʠʥʝ ʪʝʭʥʠʯʢʦ ʪʝʭʥʦʣʦʰʢʝ ʠ/ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʥʝ ʮʝʣʠʥʝ, ʢʦʿʝ ʠʤʘʿʫ 

ʨʘʟʣʠʯʠʪʫ ʥʘʤʝʥʫ, ʧʘ ʩʭʦʜʥʦ ʪʦʤʝ ʠʤʘʿʫ ʤʦʛʫ˂ʥʦʩʪ ʦʜʚʦʿʝʥʠʭ ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ ʠ 

ʭʣʘʹʝˁʘ ʠʣʠ ʩʝ ʨʘʟʣʠʢʫʿʫ ʧʦ ʫʥʫʪʨʘʰˁʦʿ ʧʨʦʿʝʢʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʚʠʰʝ ʦʜ 4ÜC; ʫ 

ʢʦʿʦʿ ʩʝ ʥʘ ʚʠʰʝ ʦʜ 10 % ʥʝʪʦ ʧʦʚʨʰʠʥʝ ʦʙʿʝʢʪʘ ʜʨʫʛʝ ʥʘʤʝʥʝ ʦʜʨʞʘʚʘ ʢʦʥʪʨʦʣʠʩʘʥʘ 

ʪʝʤʰʧʝʨʘʪʫʨʘ; ʯʠʿʠ ʜʝʣʦʚʠ ʟʛʨʘʜʝ, ʢʦʿʠ ʩʫ ʪʝʭʥʠʯʢʦ- ʪʝʭʥʦʣʦʰʢʝ ʮʝʣʠʥʝ, ʠʤʘʿʫ 

ʨʘʟʣʠʯʠʪʝ ʪʝʨʤʦʪʝʭʥʠʯʢʝ ʩʠʩʪʝʤʝ ʠ/ʠʣʠ ʙʠʪʥʦ ʨʘʟʣʠʯʠʪʝ ʨʝʞʠʤʝ ʢʦʨʠʰ˂ʝˁʘ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ.ñ
 238

  

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʨʘʟʣʠʯʠʪʝ ʫʩʣʦʚʝ ʢʦʤʬʦʨʘ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʢʝ ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʘʮʠʿʝ 

ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʘʪ ʤʦʞʝʤʦ ʧʦʜʝʣʠʪʠ ʥʘ ʟʦʥʝ, ʪʨʝʪʠʨʘʪʠ ʠʭ ʟʘʩʝʙʥʦ, 

ʫʥʘʧʨʝʹʠʚʘʪʠ ʦʜʨʝʹʝʥʠʤ ʧʘʢʝʪʠʤʘ ʤʝʨʘ ʠ ʫʚʠʜʝʪʠ ʢʦʜ ʢʦʿʠʭ ʛʨʫʧʘʮʠʿʘ ʫʥʘʧʨʝʹʝˁʝʤ 

ʧʦʩʪʠʞʝʤʦ ʥʘʿʚʝ˂ʫ ʫʰʪʝʜʫ ʝʥʝʨʛʠʿʝ. ɼʘ ʣʠ ʩʫ ʪʦ ʩʚʣʘʯʠʦʥʠʮʝ ʠ ʪʫʰʝʚʠ
239

 ʠ ʜʘ ʣʠ 

ʧʦʿʝʜʠʥʘʯʥʠʤ ʠʥʪʝʨʚʝʥʮʠʿʘʤʘ ʟʘʩʝʙʥʦ ʟʘ ʦʜʨʝʹʝʥʝ ʛʨʫʧʘʮʠʿʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʞʝˀʝʥʠ ʨʝʟʫʣʪʘʪ? 

ʇʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʫ ʟʛʨʘʜʘʤʘ ʪʨʝʙʘ ʤʠʥʠʤʠʟʠʨʘʪʠ ʜʦ ʪʝ ʤʝʨʝ ʜʘ ʩʝ ʥʝ ʥʘʨʫʰʘʚʘ 

ʢʦʤʬʦʨ ʰʪʦ ʟʥʘʯʠ ʜʘ ʪʦʢʦʤ ʮʝʣʝ ʛʦʜʠʥʝ ʪʨʝʙʘ ʦʜʨʞʘʚʘʪʠ ʪʝʨʤʠʯʢʝ ʧʘʨʘʤʝʪʨʝ 

                                                

238 Ibid. ʏʣʘʥ 2. ʇʨʘʚʠʣʥʠʢʘ EE  
239 ʅʘ ʦʩʥʦʚʫ ʠʩʢʫʩʪʚʘ ʠʟ ʝʚʨʦʧʩʢʠʭ ʧʨʦʿʝʢʘʪʘ, SAVE Program, Greece 
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ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ, ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ, ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʩʘʥʠʪʘʨʥʝ ʪʦʧʣʝ ʚʦʜʝ ʠ 

ʥʠʚʦ ʦʩʚʝʪˀʝʥʦʩʪʠ. Ăʄʝʨʝ ʢʦʿʝ ʩʝ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʛʝʥʝʨʘʣʥʦ ʤʦʞʝʤʦ ʧʦʜʝʣʠʪʠ ʫ ʪʨʠ 

ʦʩʥʦʚʥʝ ʛʨʫʧʝ: 

- ʤʝʨʝ ʢʦʿʠʤʘ ʩʝ ʧʦʙʦˀʰʘʚʘʿʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʪʘ, ʧʦʧʫʪ ʪʝʨʤʠʯʢʝ ʠʟʦʣʘʮʠʿʝ, 

ʟʘʧʪʠʚʝʥʦʩʪʠ ʦʙʿʝʢʪʘ, ʟʘʰʪʠʪʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ, 

- ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ, ʠʥʩʪʘʣʘʮʠʿʘ, ʠʥʩʪʘʣʘʮʠʿʦʤ ʦʧʨʝʤʝ ʠ 

ʫʨʝʹʘʿʘ ʩʘ ʚʠʩʦʢʠʤ ʩʪʝʧʝʥʦʤ ʢʦʨʠʩʥʦʩʪʠ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ 

ʝʥʝʨʛʠʿʝ- ʙʦˀʝ ʠʩʢʦʨʠʰ˂ʝˁʝ ʧʨʠʤʘʨʥʝ ʝʥʝʨʛʠʿʝ,
240

 

- ʤʝʨʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʢʩʧʣʦʘʪʘʮʠʿʝ ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ, ʦʚʝ ʤʝʨʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ 

ʫʚʦʹʝˁʝ ʘʫʪʦʤʘʪʩʢʦʛ ʫʧʨʘʚˀʘˁʘ ʨʘʜʘ ʠʥʩʪʘʣʘʮʠʿʘ ʫ ʦʙʿʝʢʪʫ (ʛʨʝʿʘˁʝ, 

ʦʩʚʝʪˀʝˁʝ, ʚʝʥʪʠʣʘʮʠʿʘ).ñ
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ʅʘʤʝʥʘ ʟʛʨʘʜʝ ʢʘʦ ʠ ʪʨʝʥʫʪʥʦ ʩʪʘˁʝ ʫ ʢʦʤʝ ʩʝ ʦʥʘ ʥʘʣʘʟʠ ʦʜʨʝʹʫʿʝ ʢʦʿʝ ˂ʝ ʩʝ 

ʧʦʿʝʜʠʥʘʯʥʝ ʠʣʠ ʧʘʢʝʪʠ ʤʝʨʘ ʧʨʠʤʝˁʠʚʘʪʠ ʩʘ ʮʠˀʝʤ ʩʤʘˁʝʥʝ ʧʦʪʨʦʰˁʝ ʬʠʥʘʣʥʝ 

ʝʥʝʨʛʠʿʝ. ʋʢʦʣʠʢʦ ʿʝ ʦʙʿʝʢʘʪ ʛʨʘʹʝʥ ʢʘʜʘ ʥʠʿʝ ʙʠʣʦ ʧʨʦʧʠʩʘ ʦ ʪʝʨʤʠʯʢʦʿ ʠʟʦʣʘʮʠʿʠ 

ʚʨʣʦ ʯʝʩʪʦ ʩʫ ʩʧʦˀʥʠ ʟʠʜʦʚʠ, ʢʨʦʚ ʠʣʠ ʧʦʜ ʪʝʨʤʠʯʢʠ ʥʝʠʟʦʣʦʚʘʥʠ. Ă ʊʘʢʦʹʝ ʿʝ ʚʘʞʥʦ 

ʨʘʟʤʘʪʨʘʪʠ ʝʬʝʢʪʝ ʩʚʘʢʝ ʧʨʠʤʝˁʝʥʝ ʤʝʨʝ ʧʦʿʝʜʠʥʘʯʥʦ ʘ ʟʘʪʠʤ ʟʙʠʨʥʠ ʝʬʝʢʘʪ 

ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ ʫ ʪʝʞˁʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʧʝʨʠʦʜ ʦʪʧʣʘʪʝ 

ʠʥʚʝʩʪʠʮʠʿʝ. ʈʝʜʦʩʣʝʜ ʘʥʘʣʠʟʝ ʤʝʨʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʝ ʿʝ 

ʧʨʠʢʘʟʘʥ ʧʦ ʛʨʫʧʘʤʘ: 

I ʛʨʫʧʘ- ʧʦʙʦˀʰʘˁʝ ʪʝʨʤʠʯʢʝ ʠʟʦʣʦʚʘʥʦʩʪʠ ʫʟ ʧʨʠʤʝʥʫ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʟʘʰʪʠʪʝ ʦʜ 

ʉʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ,
242

 

II  ʛʨʫʧʘ- ʠʟʦʣʘʮʠʿʘ ʪʦʧʣʦʚʦʜʘ ʠ ʜʝʣʘ ʮʝʚʥʝ ʠ ʢʘʥʘʣʩʢʝ ʤʨʝʞʝ- ʢʘʦ ʨʝʟʫʪʘʪ ʩʝ ʜʦʙʠʿʘ 

ʩʤʘˁʝˁʝ ʛʫʙʠʪʢʘ ʫ ʜʠʩʪʨʠʙʫʮʠʿʠ ʪʦʧʣʦʪʝ, 

III  ʛʨʫʧʘ- ʟʘʤʝʥʘ ʠʟʚʦʨʘ, ʝʥʝʨʛʝʥʪʘ, 

                                                

240 ʇʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ ʿʝ ʝʥʝʨʛʠʿʘ ʢʦʿʘ ʥʠʿʝ ʧʨʝʪʨʧʝʣʘ ʥʠʢʘʢʚʫ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ, ʪʦ ʩʫ ʨʝʩʫʨʩʠ ʫ ʩʚʦʤ 

ʧʨʠʨʦʜʥʦʤ ʩʪʘˁʫ. ʇʨʠʤʘʨʥʝ ʝʥʝʨʛʠʿʝ ʩʝ ʜʝʬʠʥʠʰʫ ʢʘʦ ʦʙʥʦʚˀʠʚʠ ʠ ʥʝʦʙʥʦʚˀʠʚʠ ʠʟʚʦʨʠ ʝʥʝʨʛʠʿʝ 

IRES, (2016) United Nations, Energy Balances and Electric Profiles- Concepts and definitions. ʇʨʝʫʟʝʪʦ ʩʘ  

https://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf, ʩʪʨ. 21. 
241 ʊʦʜʦʨʦʚʠ˂, ʄ. (ʥ.ʜ.)  ɽʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʝ, ʧʦʛʣʘʚˀʝ 5, 

ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ, ʄʘʰʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ɹʝʦʛʨʘʜ, ʩʪʨ. 93. 
242 IPMVP, International Performance Measurements and Verification Protocol, Volume 1, ʩʪʨ. 17. 

https://unstats.un.org/unsd/energy/ires/IRES_Whitecover.pdf
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IV ʛʨʫʧʘ- ʮʝʥʪʨʘʣʥʘ ʨʝʛʫʣʘʮʠʿʘ ʩʠʩʪʝʤʘ ʛʨʝʿʘˁʘ, ʢʚʘʣʠʪʘʪʠʚʥʘ ʨʝʛʫʣʘʮʠʿʘ ʧʨʝʤʘ 

ʩʧʦˀʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, 

V ʛʨʫʧʘ- ʣʦʢʘʣʥʘ ʨʝʛʫʣʘʮʠʿʘ, ʪʝʨʤʦʩʪʘʪʩʢʠ ʚʝʥʪʠʣʠ ʠ ʮʠʨʢʫʣʘʮʠʦʥʝ ʧʫʤʧʝ, 

VI  ʛʨʫʧʘ- ʫʚʦʹʝˁʝ CSNU ʩʠʩʪʝʤʘ ʢʦʜ ʟʛʨʘʜʘ ʩʘ ʩʣʦʞʝʥʠʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ 

ʩʠʩʪʝʤʠʤʘ, ʛʨʝʿʘˁʝ ʚʝʥʪʠʣʘʮʠʿʘ, ʉʊɺ, ʢʣʠʤʘʪʠʟʘʮʠʿʘ, 

VII  ʛʨʫʧʘ- ʧʨʠʤʝʥʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ.
243

 

ʅʘ ʦʙʿʝʢʪʠʤʘ ʢʦʿʠ ʩʫ ʦʜʘʙʨʘʥʠ ʢʘʦ ʩʪʫʜʠʿʝ ʩʣʫʯʘʿʘ ʧʨʠʤʝˁʠʚʘ˂ʝ ʩʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʿʝʢʘʪʘ ʛʨʫʧʝ I, ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʠ 

ʢʦʨʠʰ˂ʝˁʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ; III  ʠ VII  ʛʨʫʧʘ. ʄʝʨʝ ʝʢʩʧʣʦʘʪʘʮʠʿʝ 

ʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʢʘʦ ʠ ʫʚʦʹʝˁʝ ʨʝʛʫʣʘʮʠʿʝ ʿʝ ʦʩʪʘʚˀʝʥʦ ʟʘ ʥʝʢʘ ʩʣʝʜʝ˂ʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. 

ʋ ɼʠʨʝʢʪʠʚʠ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʧʝʨʬʦʨʤʘʥʩʘʤʘ (Energy Performance of Buildings 

Directive, EPBD 2010/31/EU) ʥʘʧʦʤʠˁʝ ʩʝ ʜʘ ʩʚʝ ʥʦʚʦʧʨʦʿʝʢʪʦʚʘʥʝ ʟʛʨʘʜʝ ʪʨʝʙʘ ʜʘ 

ʜʦʩʪʠʛʥʫ ʩʢʦʨʦ ʥʫʣʪʠ ʥʠʚʦ ʝʥʝʨʛʠʿʝ (nearly zero energy level, nZEB) ʜʦ 2020. ʘ ʿʘʚʥʠ 

ʦʙʿʝʢʪʠ ʥʘʢʦʥ 2018. ʊʦ ʟʥʘʯʠ ʜʘ ʥʦʚʝ ʟʛʨʘʜʝ ʪʨʝʙʘ ʜʘ ʠʤʘʿʫ ʚʠʩʦʢ ʥʠʚʦ ʝʥʝʨʛʝʪʩʢʠʭ 

ʧʝʨʬʦʨʤʘʥʩʠ ʧʦʩʪʠʛʥʫʪ ʫʛʣʘʚʥʦʤ ʧʨʝʢʦ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. ʇʨʝʤʘ ʠʩʪʦʿ 

ɼʠʨʝʢʪʠʚʠ ʟʘ ʩʘʜʘ ʥʠʿʝ ʥʝʦʧʭʦʜʥʦ ʟʘ ʧʦʩʪʦʿʝ˂ʝ ʦʙʿʝʢʪʝ ʜʘ ʜʦʩʪʠʛʥʫ nZEB ʥʠʚʦ, ʚʝ˂ ʩʝ 

ʥʘʩʪʦʿʘˁʘ ʫʛʣʘʚʥʦʤ ʦʜʥʦʩʝ ʥʘ ʥʦʚʦʧʨʦʿʝʢʪʦʚʘʥʝ ʦʙʿʝʢʪʝ.
244

 ʉʪʦʛʘ, ʩʝ ʦʩʣʘˁʘʤʦ ʥʘ 

ʇʨʘʚʠʣʥʠʢʝ ʈʉ ʙʨ. 61/2011 ʠ ʙʨ. 69/12 ʛʜʝ ʿʝ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʠ 

ʘʜʘʧʪʘʮʠʿʝ ʥʝʦʧʭʦʜʥʦ ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ.  

 

 

                                                

243 Ibid Todoroviĺ, ʩʪʨ. 94. 
244

 Project Step2Step, co-funded Inteligent Energy Europe Programme of the European Union- ʫ ʢʦʤʝ 

ʫʯʝʩʪʚʫʿʫ ɹʫʛʘʨʩʢʘ, ɻʨʯʢʘ, ʀʪʘʣʠʿʘ, ʇʦˀʩʢʘ, ʇʦʪʨʫʛʘʣʠʿʘ, ʐʧʘʥʠʿʘ ʠ ʐʚʝʜʩʢʘ- ʢʦʿʝ ʩʫ ʜʘʣʝ ʩʚʦʿʝ 

ʜʝʬʠʥʠʮʠʿʝ ʠ ʩʤʝʨʥʠʮʝ ʧʦ ʧʠʪʘˁʫ ʧʦʪʨʦʰˁʝ ʧʨʠʤʘʨʥʝ ʝʥʝʨʛʠʿʝ ʢʦʜ ʿʘʚʥʠʭ ʦʙʿʝʢʘʪʘ. ʀʟʚʦʨ: Roadmap 

towards nearly Zero Energy Sport Buildings, Leitat, 2015. 
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5.2. ʇʨʝʛʣʝʜ ʬʠʟʠʯʢʠʭ ʠ ʪʝʨʤʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ  

 

ʇʨʝ ʙʠʣʦ ʢʦʿʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ  ʥʝʦʧʭʦʜʥʦ 

ʿʝ ʫʪʚʨʜʠʪʠ ʧʨʘʚʦ ʩʪʘˁʝ ʫ ʢʦʤʝ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ. ɸʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʦʙʿʝʢʪʘ  

ʧʦʜʨʘʟʫʤʝʚʘ ʫʪʚʨʹʠʚʘˁʝ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ ʟʛʨʘʜʝ. ʆʩʥʦʚʥʠ ʜʦʢʫʤʝʥʪ ʥʘ ʦʩʥʦʚʫ 

ʢʦʿʝʛ ʦʜʨʝʹʫʿʝʤʦ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʟʛʨʘʜʝ; ʠʟʨʘʹʫʿʝʤʦ ʜʦʢʫʤʝʥʪʘʮʠʿʫ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʩʘʥʘʮʠʿʫ ʢʦʿʠ ʥʘʤ ʿʝ ʧʦʣʘʟʠʰʪʝ ʟʘ ʩʚʝ ʜʘˀʝ ʘʥʘʣʠʟʝ, ʿʝ ɽʣʘʙʦʨʘʪ ʦ ʝʥʝʨʛʝʪʩʢʦʿ 

ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʟʨʘʜʝ ɽʣʘʙʦʨʘʪʘ ʿʝ ʜʘʪʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. ɽʣʘʙʦʨʘʪ ʧʦʩʪʦʿʝ˂ʝ ʩʠʪʫʘʮʠʿʝ ʿʝ ʧʦʣʘʟʠʰʪʝ ʯʠʿʠ ʨʝʟʫʣʪʘʪ 

ʧʦʨʝʜʠʤʦ ʩʘ ʩʚʠʤ ʥʘʨʝʜʥʠʤ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʝʬʠʥʠʩʘʥʠʭ ʤʝʨʘ.  

ʅʘʢʦʥ ʠʟʨʘʜʝ ʝʣʘʙʦʨʘʪʘ ʧʦʥʘʰʘˁʝ ʦʙʿʝʢʪʘ ʫʩʣʝʜ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʣʠ ʧʘʢʝʪʘ 

ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʧʦʩʤʘʪʨʘ ʩʝ ʢʨʦʟ ʧʨʠʢʘʟ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ. ɱʝʜʘʥ ʦʜ 

ʤʝʪʦʜʦʣʦʰʢʠʭ ʧʨʠʩʪʫʧʘ ʢʦʿʠ ʜʝʬʠʥʠʰʝ ʩʪʘʥʜʘʨʜ SRPS EN ISO 13790 ʿ ʝ ʤʝʪʦʜ 

ʧʨʦʨʘʯʫʥʘ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ʜʝʪʘˀʥʫ ʜʠʥʘʤʠʯʢʫ ʩʠʤʫʣʘʮʠʿʫ ʧʦʥʘʰʘˁʘ ʦʙʿʝʢʪʘ ʫ 

ʪʝʨʤʠʯʢʦʤ ʩʤʠʩʣʫ. ʋ ʨʘʜʫ ʿʝ ʢʦʨʠʰ˂ʝʥ ʩʦʬʪʚʝʨ ʠʟ ʧʘʢʝʪʘ Integrated Envoronmental 

Solutions- Virtual Environment (2016) 2017 za sve ʩʠʤʫʣʠʨʘʥʝ ʫʩʣʦʚʝ ʫʥʘʧʨʝʹʝˁʘ. 

ʉʦʬʪʚʝʨ ʩʫ ʦʜʦʙʨʠʣʝ USGBC, ASHRAE, CIBSE ʠ U.S. Department of Energy. ʋ 

ʧʨʦʛʨʘʤʫ ʩʝ ʥʘʣʘʟʝ ʤʦʜʫʣʠ ʟʘ ʦʙʣʠʢʦʚʘˁʝ ModelIT, ʘʥʘʣʠʟʫ ʩʦʣʘʨʥʠʭ ʜʦʙʠʪʘʢʘ 

SunCast, ʘʥʘʣʠʟʫ ʪʝʨʤʠʢʝ ʠ ʩʠʤʫʣʘʮʠʿʫ ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ Apache, ʢʨʝʪʘˁʝ ʚʘʟʜʫʭʘ 

MacroFlo, ʘʥʘʣʠʟʫ ʜʥʝʚʥʦʛ ʠ ʚʝʰʪʘʯʢʦʛ ʦʩʚʝʪˀʝˁʘ, RadianceIES. ʉʚʠ ʨʝʟʫʣʪʘʪʠ 

ʧʨʠʢʘʟʫʿʫ ʩʝ ʧʨʝʢʦ ʤʦʜʫʣʘ Vista ʠ VistaPro. ʉʠʤʫʣʘʮʠʿʝ ʩʝ ʚʨʰʝ ʧʨʝʤʘ ʢʣʠʤʘʪʩʢʠʤ 

ʫʩʣʦʚʠʤʘ ɹʝʦʛʨʘʜʘ, ʬʘʿʣ EnergyPlus Belgrade 132720 (IWEC).  

ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʩʠʤʫʣʘʮʠʿʝ ʧʦʥʘʰʘˁʘ ʦʙʿʝʢʪʘ ʩʝ ʤʦʛʫ ʿʘʩʥʦ ʦʜʨʝʜʠʪʠ 

ʤʝʹʫʪʠʤ ʥʝʢʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʪʝʰʢʦ ʜʝʬʠʥʠʰʫ ʧʦʧʫʪ ʠʥʬʠʣʪʨʘʮʠʿʝ ʚʘʟʜʫʭʘ, ʧʨʠʩʫʩʪʚʘ 

ʪʦʧʣʦʪʥʠʭ ʤʦʩʪʦʚʘ ʠ ʥʘʯʠʥʘ ʢʦʨʠʰ˂ʝˁʘ ʧʨʦʩʪʦʨʘ. 

ʀʥʬʠʣʪʨʘʮʠʿʘ ʩʝ ʚʨʣʦ ʪʝʰʢʦ ʦʜʨʝʹʫʿʝ ʩʘʤʠʤ ʪʠʤ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʢʦʣʠʯʠʥʫ ʚʘʟʜʫʭʘ 

ʢʦʿʘ ʫʩʣʝʜ ʨʘʟʣʠʯʠʪʠʭ ʘʪʤʦʩʬʝʨʩʢʠʭ ʫʩʣʦʚʘ ʫʣʘʟʠ ʫ ʟʛʨʘʜʫ ʢʨʦʟ ʧʫʢʦʪʠʥʝ ʠ ʰʫʧˀʠʥʝ 

ʫ ʦʤʦʪʘʯʫ. ɿʘʪʦ ʿʝ ʚʨʣʦ ʿʝ ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʘ. ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʝʥʝʨʛʝʪʩʢʦʿ 
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ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʉʣ. ʛʣ. 61/2011 ʙʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʟʘʢʣʦˁʝʥʦʩʪʠ ʠ 

ʢʣʘʩʝ ʟʘʧʪʠʚʝʥʦʩʪʠ ʟʛʨʘʜʝ (ʪʘʙʝʣʘ 3.4.2.2.). ʋʩʣʝʜ ʪʝʰʢʝ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ʚʨʝʜʥʦʩʪʠ 

ʩʝ ʫʟʠʤʘʿʫ ʠʟ ʪʘʙʝʣʝ.  

ʊʦʧʣʦʪʥʠ ʤʦʩʪʦʚʠ ʩʫ ʛʣʘʚʥʠ ʨʘʟʣʦʛ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʠ ʩʪʚʘʨʥʦʛ 

ʝʥʝʨʛʝʪʩʢʦʛ ʧʝʨʬʦʨʤʘʥʩʘ ʦʙʿʝʢʪʘ. ʊʦʧʣʦʪʥʠ ʤʦʩʪʦʚʠ ʩʫ ʤʝʩʪʘ ʪʨʘʥʩʬʝʨʘ ʪʦʧʣʦʪʝ 

ʚʝ˂ʝʛ ʦʜ ʜʦʟʚʦˀʝʥʦʛ ʢʨʦʟ ʝʣʝʤʝʥʪʝ ʟʛʨʘʜʝ ʫʩʣʝʜ ʨʘʟʣʠʯʠʪʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʩʧʦˀʘʰʥʝ ʠ 

ʫʥʫʪʨʘʰˁʝ ʧʦʚʨʰʠʥʝ ʟʠʜʘ. ɿʠʤʠ ʿʝ ʧʦʚʝ˂ʘʥ ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ ʰʪʦ ʿʝ ʧʦʚʝʟʘʥʦ ʩʘ 

ʥʠʞʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʧʦʚʨʰʠʥʝ ʝʣʝʤʝʥʘʪʘ ʠ ʜʦʣʘʟʠ ʜʦ ʧʦʿʘʚʝ ʙʫʹʠ. ʅʘʿʯʝʰ˂ʝ  

ʧʨʦʙʣʝʤʠ ʩʘ ʢʦʥʜʝʥʟʘʮʠʿʦʤ ʥʘʩʪʘʿʫ ʥʘ ʦʩʝʪˀʠʚʠʤ ʜʝʣʦʚʠʤʘ ʛʜʝ ʜʦʣʘʟʠ ʜʦ ʧʨʝʢʠʜʘ 

ʠʟʦʣʘʮʠʿʝ, ʥʘ ʩʧʦʿʝʚʠʤʘ ʟʠʜʘ ʠ ʦʩʪʘʣʠʭ ʜʝʣʦʚʘ ʢʦʥʩʪʨʫʢʮʠʿʝ  (ʥʘʨʦʯʠʪʦ ʫ ʫʛʣʦʚʠʤʘ 

ʧʨʦʩʪʦʨʠʿʘ)
245
. ʇʨʝʤʘ Cepheus ʪʝʭʥʠʯʢʦʤ ʠʟʚʝʰʪʘʿʫ ʪʦʧʣʦʪʥʠ ʤʦʩʪʦʚʠ ʩʝ ʤʦʛʫ 

ʠʟʙʝ˂ʠ ʥʘ ʥʝʢʦʣʠʢʦ ʥʘʯʠʥʘ: ʇʨʘʚʠʣʦʤ ʧʨʝʚʝʥʮʠʿʝ- ʢʘʜ ʿʝ ʤʦʛʫ˂ʝ ʥʝ ʧʨʝʢʠʜʘʪʠ 

ʪʝʨʤʠʯʢʠ ʦʤʦʪʘʯ, ʇʨʚʠʣʦʤ ʧʨʦʜʦʨʘ- ʥʘ ʤʝʩʪʠʤʘ ʛʜʝ ʿʝ ʥʝʠʟʙʝʞʥʦ ʧʨʝʢʠʥʫʪʠ 

ʪʦʧʣʦʪʥʫ ʠʟʦʣʘʮʠʿʫ ʪʦʧʣʦʪʥʘ ʦʪʧʦʨʥʦʩʪ ʠʟʦʣʘʮʠʿʝ ʤʦʨʘ ʜʘ ʿʝ ʚʝ˂ʘ, ʇʨʘʚʠʣʦʤ ʯʚʦʨʘ- 

ʫʢʦʣʠʢʦ ʧʦʩʪʦʿʠ ʫʢʨʰʪʘˁʝ ʝʣʝʤʝʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʿʝ ʠʟʦʣʘʮʠʦʥʠ ʩʣʦʿʝʚʠ ʪʨʝʙʘ ʜʘ 

ʦʙʣʦʞʝ ʝʣʝʤʝʥʪʝ ʘ ʥʝ ʜʘ ʩʝ ʧʨʝʢʠʜʘʿʫ, ʇʨʘʚʠʣʦʤ ʛʝʦʤʝʪʨʠʿʝ- ʠʚʠʮʝ ʦʙʿʝʢʘʪʘ ʙʠ 

ʪʨʝʙʘʣʦ ʜʘ ʩʫ ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ.
246

 ʉʦʬʪʚʝʨ ʧʨʝʧʦʟʥʘʿʝ ʧʨʠʤʝʥʫ ʠʟʦʣʘʮʠʿʝ ʘ ʫ 

ʨʝʘʣʥʦʩʪʠ ʪʘ ʠʩʪʘ ʠʟʦʣʘʮʠʿʘ ʿʝ ʜʝʦ ʢʦʤʧʣʠʢʦʚʘʥʠʭ ʜʝʪʘˀʘ ʫʩʣʝʜ ʩʧʦʿʝʚʘ ʥʘ ʫʛʣʦʚʠʤʘ 

ʠʣʠ ʿʝ ʿʝʜʥʦʩʪʘʚʥʦ ʣʦʰʝ ʧʦʩʪʘʚˀʝʥʘ ʫʩʣʝʜ ʦʜʨʝʹʝʥʦʛ ʢʚʘʣʠʪʝʪʘ ʨʘʜʦʚʘ. ʉʠʤʫʣʘʮʠʿʘ 

ʪʦʧʣʦʪʥʠʭ ʤʦʩʪʦʚʘ ʿʝ ʚʨʣʦ ʟʘʭʪʝʚʥʘ. ʇʨʝʧʦʨʫʢʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʩʢʝ 

ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ ʧʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʘ 10 % ʢʘʢʦ 

ʙʠ ʝʬʝʢʘʪ ʪʦʧʣʦʪʥʠʭ ʤʦʩʪʦʚʘ ʙʠʦ ʫʢˀʫʯʝʥ.
247

 

ɱʦʰ ʿʝʜʘʥ ʧʘʨʘʤʝʪʘʨ ʢʦʿʠ ʩʝ ʥʝ ʤʦʞʝ ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʪʠ  ʿʝ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ 

ʧʨʦʩʪʦʨʘ ʥʘʨʦʯʠʪʦ ʢʦʜ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʛʜʝ ʩʝ ʩʧʦʨʪʩʢʠ ʜʦʛʘʹʘʿʫ ʦʜʚʠʿʘʿʫ ʫ 

ʚʝʯʝʨˁʠʤ ʩʘʪʠʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʪʨʝʙʘ ʠ ʞʝˀʘ ʨʝʢʨʝʘʪʠʚʘʮʘ ʠ ʨʘʩʧʦʨʝʜʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠʭ ʩʧʦʨʪʠʩʪʘ. 

                                                

245 ʉʪʦʿʢʦʚʠ˂ (2016) 
246 Cepheus- Project Information No. 36, Final Technical Report, Passive House Institute, Hanover, 2001, 

ʩʪʨ. 17. 
247 ʉʪʦʿʢʦʚʠ˂ (2016) ʧʨʝʤʘ NCM (2014) National Calculation Methodology (NCM Modelling Guide) for 

buildings other than dwellings in England, 2013 edition 
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5.2.1.  ʆʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ 

ʧʨʠʣʠʢʦʤ ʩʘʥʘʮʠʿʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ 

 

ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʧʘʢʝʪʝ ʤʝʨʘ ʜʝʬʠʥʠʰʝʤʦ ʥʘ ʦʩʥʦʚʫ ʤʠʥʠʤʘʣʥʠʭ 

ʟʘʭʪʝʚʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ U (W/m
2
K)  ʇʨʘʚʠʣʥʠʢʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʠ Passivhaus ʩʪʘʥʜʘʨʜʘ.  

 

ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ 61/2011 

ʇʨʘʚʠʣʥʠʢ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʜʘʿʝ ʧʨʝʛʣʝʜ ʥʘʿʚʝ˂ʠʭ ʜʦʟʚʦˀʝʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ Umax ( W/m
2 

K) ʟʘ ʝʣʝʤʝʥʪʝ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ. ʇʨʝʤʘ ʪʘʙʝʣʠ 3.4.1.3. ʇʨʘʚʠʣʥʠʢʘ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʪʦʧʣʦʪʝ 

ʩʫ ʧʨʠʢʘʟʘʥʝ ʟʘ ʦʜʨʝʹʝʥʝ ʛʨʫʧʘʮʠʿʝ ʝʣʝʤʝʥʘʪʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ: 

- eʣʝʤʝʥʪʠ ʠ ʩʠʩʪʝʤʠ ʢʦʿʠ ʩʫ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ, 

- ʫʥʫʪʨʘʰˁʝ ʧʨʝʛʨʘʜʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ, 

- ʢʦʥʩʪʨʫʢʮʠʿʝ ʫ ʪʣʫ. 

ʆʚʝ ʧʦʟʠʮʠʿʝ ʪʨʝʪʠʨʘʤʦ ʦʜʨʝʹʝʥʠʤ ʤʝʨʘʤʘ ʫʥʘʧʨʝʹʝˁʘ ʢʦʿʝ ʜʝʬʠʥʠʰʝʤʦ ʥʘ ʦʩʥʦʚʫ 

U  ʚʨʝʜʥʦʩʪʠ ʧʨʠʢʘʟʘʥʠʭ ʫ ʪʘʙʝʣʠ 5.1.  

 

ʊʘʙʝʣʘ 5.1. ʅʘʿʚʝ˂ʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ, Umax W/(m
2
K), 

ʟʘ ʝʣʝʤʝʥʪʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ, ʀʟʚʦʨ: ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ ʈʉ 

ʆʧʠʩ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ 
ʇʦʩʪʦʿʝ˂ʝ ʟʛʨʘʜʝ 

Umax W/(m
2
K) 

ʅʦʚʝ ʟʛʨʘʜʝ 

Umax W/(m
2
K) 

ɽʣʝʤʝʥʪʠ ʠ ʩʠʩʪʝʤʠ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ 

1. ʉʧʦˀʥʠ ʟʠʜ 0,40 0,30 

2. ɿʠʜʦʚʠ ʥʘ ʜʠʣʘʪʘʮʠʿʠ (ʠʟʤʝʹʫ ʟʛʨʘʜʘ) 0,50 0,35 

3. ɿʠʜʦʚʠ ʠ ʤʝʹʫʩʧʨʘʪʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʠʟʤʝʹʫ ʛʨʝʿʘʥʠʭ 

ʧʨʦʩʪʦʨʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʿʝʜʠʥʠʮʘ, ʨʘʟʣʠʯʠʪʠʭ ʢʦʨʠʩʥʠʢʘ ʠʣʠ 

ʚʣʘʩʥʠʢʘ 

0,90 0,90 

4. ʈʘʚʘʥ ʢʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,20 0,15 

5. ʈʘʚʘʥ ʢʨʦʚ ʠʟʥʘʜ ʥʝʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,40 0,30 

6. ʂʦʩʠ ʢʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,20 0,15 

7. ʂʦʩʠ ʢʨʦʚ ʠʟʥʘʜ ʥʝʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,40 0,30 

8. ʄʝʹʫʩʧʨʘʪʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠʟʥʘʜ ʦʪʚʦʨʝʥʠʭ ʧʨʦʣʘʟʘ 0,30 0,20 

9. ʇʨʦʟʦʨʠ ʙʘʣʢʦʥʩʢʘ ʚʨʘʪʘ ʛʨʝʿʘʥʠʭ ʧʨʦʩʪʦʨʠʿʘ ʠ ʛʨʝʿʘʥʝ 

ʟʠʤʩʢʝ ʙʘʰʪʝ 
1,50 1,50 

10. ʉʪʘʢʣʝʥʠ ʢʨʦʚʦʚʠ, ʠʟʫʟʠʤʘʿʫ˂ʠ ʟʠʤʩʢʝ ʙʘʰʪʝ, ʩʚʝʪʣʦʩʥʝ 

ʢʫʧʦʣʝ 
1,50 1,50 
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11. ʉʧʦˀʥʘ ʚʨʘʪʘ 1,60 1,60 

12. ʀʟʣʦʟʠ 1,80 1,80 

13. ʉʪʘʢʣʝʥʝ ʧʨʠʟʤʝ 1,60 1,60 

ʋʥʫʪʨʘʰˁʝ ʧʨʝʛʨʘʜʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ 

14. ɿʠʜ ʧʨʝʤʘ ʛʨʝʿʘʥʦʤ ʩʪʝʧʝʥʠʰʪʫ 0,90 0,90 

15. ɿʠʜ ʧʨʝʤʘ ʥʝʛʨʝʿʘʥʠʤ ʧʨʦʩʪʦʨʠʤʘ 0,55 0,40 

16. ʄʝʹʫʩʧʨʘʪʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠʩʧʦʜ ʥʝʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,40 0,30 

17. ʄʝʹʫʩʧʨʘʪʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠʟʥʘʜ ʥʝʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 0,40 0,30 

ʂʦʥʩʪʨʫʢʮʠʿʝ ʫ ʪʣʫ (ʫʢʦʧʘʥʝ ʠʣʠ ʜʝʣʠʤʠʯʥʦ ʫʢʦʧʘʥʝ) 

18. ɿʠʜ ʫ ʪʣʫ 0,50 0,35 

19. ʇʦʜ ʫ ʪʣʫ 0,40 0,30 

20. ʋʢʦʧʘʥʘ ʤʝʹʫʩʧʨʘʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ 0,50 0,40 

 

ʊʝʨʤʦʠʟʦʣʘʮʠʿʘ ʟʠʜʦʚʘ ʿʝ ʯʝʩʪʦ ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʧʦʿʝʜʠʥʘʯʥʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ 

ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ. ʉʘ ʚʠʰʝ ʠʟʦʣʘʮʠʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ (U) ʩʝ 

ʩʤʘˁʫʿʝ ʘ ʪʠʤʝ ʠ ʪʦʧʣʦʪʥʠ ʛʫʙʠʮʠ. ʅʘʢʦʥ ʦʜʨʝʹʝʥʝ ʜʝʙˀʠʥʝ ʪʝʨʤʦʠʟʦʣʘʮʠʿʘ ʥʝʤʘ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʪʦʧʣʦʪʥʝ ʛʫʙʠʪʢʝ. 

ʇʦʨʝʜ ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ ʟʠʜʦʚʠʤʘ ʠ ʪʨʝʪʠʨʘˁʝ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʜʝʣʦʚʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʜʘ ʩʤʘˁʠ ʛʫʙʠʪʢʝ ʪʦʧʣʦʪʝ. ʇʨʘʚʠʣʥʦʤ ʫʛʨʘʜˁʦʤ ʠ ʦʜʘʙʠʨʦʤ 

ʬʘʩʘʜʥʝ ʩʪʦʣʘʨʠʿʝ ʨʝʜʫʢʫʿʫ ʩʝ ʥʝ ʩʘʤʦ ʪʨʘʥʩʤʠʩʠʦʥʠ ʚʝ˂ ʠ ʚʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ, 

ʧʦʩʪʠʞʝ ʩʝ ʙʦˀʘ ʟʘʧʪʠʚʝʥʦʩʪ ʠ ʙʦˀʘ ʟʚʫʯʥʘ ʠʟʦʣʘʮʠʿʘ.  

Passivhaus ʩʪʘʥʜʘʨʜ 

ʇʘʩʠʚʭʘʫʩ (Passivhaus) ʢʦʥʮʝʧʪ ʿʝ ʧʨʚʠ ʧʫʪ ʧʨʝʜʩʪʘʚˀʝʥ 1988. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ 

ʥʝʤʘʯʢʦʛ ʬʠʟʠʯʘʨʘ ɺʦʣʬʛʘʥʛʘ ʌʝʠʩʪʘ (Wolfgang Feist) ʠ ʙʝʣʛʠʿʩʢʦʛ ʧʨʦʬʝʩʦʨʘ ɹʦ 

ɸʜʘʤʩʦʥʘ (Bo Adamson). ʌʝʠʩʪ ʿʝ ʦʩʥʦʚʘʦ Passivhaus ʠʥʩʪʠʪʫʪ ʫ ʅʝʤʘʯʢʦʿ 1996. ʨʘʜʠ 

ʢʦʥʪʨʦʣʝ ʠ ʧʨʦʤʦʮʠʿʝ ʧʨʠʤʝʥʝ ʩʪʘʥʜʘʨʜʘ. ɼʦ ʜʘʥʘʩ ʿʝ ʫ ɽʚʨʦʧʠ ʠʟʛʨʘʹʝʥʦ ʦʢʦ 20.000 

ʧʘʩʠʚʥʠʭ ʢʫ˂ʘ.
248

 ʇʘʩʠʚʥʝ ʢʫ˂ʝ ʦʙʝʟʙʝʹʫʿʫ ʫʩʣʦʚʝ ʫʛʦʜʥʦʩʪʠ ʠ ʪʨʦʰʝ ʯʘʢ ʜʦ 90 % 

ʤʘˁʝ ʝʥʝʨʛʠʿʝ ʦʜ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʭ ʢʫ˂ʘ. ʇʘʩʠʚʥʝ ʢʫ˂ʝ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʧʝʮʠʬʠʯʥʘ 

ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ ʥʝ ʧʨʝʣʘʟʝ ʧʦʪʨʦʰˁʫ ʦʜ 15 kWh/m
2
a, ʩʧʝʮʠʬʠʯʥʫ 

ʧʦʪʨʝʙʥʫ ʧʨʠʤʘʨʥʫ ʝʥʝʨʛʠʿʫ ʟʘ ʭʣʘʹʝˁʝ, ʛʨʝʿʘˁʝ, ʧʨʠʧʨʝʤʫ ʩʘʥʠʪʘʨʥʝ ʪʦʧʣʝ ʚʦʜʝ ʠ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ ʟʘ ʩʚʝ ʫʨʝʹʘʿʝ ʤʘˁʫ ʦʜ 120 kWh/m
2
a ʠ ʚʘʟʜʫʰʥʫ ʧʨʦʧʫʩʪˀʠʚʦʩʪ 

                                                

248 Zeller, T. (2010) Beyond Fossil Fuels: Can we build in brighter shade of green? New York Times, BU1 
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ʥʝ ʚʝ˂ʫ ʦʜ 0,6 ach ʟʘ n50.
249

 ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʧʦʩʪʦʿʝ˂ʠ ʦʙʿʝʢʪʠ ʧʦʩʪʦʿʝ ʜʚʝ ʦʧʮʠʿʝ 

ʩʝʨʪʠʬʠʢʘʮʠʿʝ: Passivhaus ʩʝʨʪʠʬʠʢʘʮʠʿʘ ʠ EnerPHit/ EnerPHit
+ 
ʦʙʥʦʚʘ. EnerPHit

 
ʩʝ 

ʧʨʠʤʝˁʫʿʝ ʟʘ ʧʨʦʿʝʢʪʝ ʘʜʘʧʪʘʮʠʿʝ ʢʘʜʘ ʿʝ ʝʢʦʥʦʤʩʢʠ ʥʝʠʩʧʣʘʪʠʚʦ ʠʣʠ ʠʟ ʪʝʭʥʠʯʢʠʭ 

ʨʘʟʣʦʛʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʟʘʜʦʚʦˀʠʪʠ ʢʨʠʪʝʨʠʿʫʤʝ ʧʘʩʠʚʭʘʫʩ ʩʪʘʥʜʘʨʜʘ. EnerPHit
+ 
ʩʝ 

ʧʨʠʤʝˁʫʿʝ ʫʢʦʣʠʢʦ ʚʠʰʝ ʦʜ 25 % ʦʙʿʝʢʪʘ, ʪʿ. ʥʝʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ ʠʤʘ 

ʫʥʫʪʨʘʰˁʫ ʠʟʦʣʘʮʠʿʫ.
250

 

ʂʦʤʧʘʨʘʮʠʿʘ U ʚʨʝʜʥʦʩʪʠ ʠʟ ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʉʣʫʞʙʝʥʠ 

ʛʣʘʩʥʠʢ ʈʉ ʙʨ.61/2011 ʠ EnerPHit ʩʝʨʪʠʬʠʢʘʮʠʿʝ ʜʘʪʘ ʿʝ ʫ ʪʘʙʝʣʠ. 5.2. 

 

ʊʘʙʝʣʘ 5.2. ʂʦʤʧʘʨʘʮʠʿʘ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ ʇʨʘʚʠʣʥʠʢʘ ʦ ɽɽ ʈʉ ʠ 
EnerPHit/EnerPHit ʩʝʨʪʠʬʠʢʘʮʠʿʝ, ʀʟʚʦʨ: ʉʪʦʿʢʦʚʠ˂ (2016)

251
 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʧʦʩʪʦʿʝ˂ʝʛ ʦʙʿʝʢʪʘ 

ʆʧʠʩ 
ʉʨʙʠʿʘ252 EnerPHit/EnerPHit+i253 

U [W/m2K]/ ACH U [W/m2K]  

ʉʧʦˀʥʠ 

ʟʠʜ 

ʉʧʦˀʘ ʠʟʦʣʦʚʘʥ Ò 0,4 Ò 0,15 

ʋʥʫʪʨʘ ʠʟʦʣʦʚʘʥ Ò 0,4 Ò 0,35 

ʇʦʜ ʥʘ ʪʣʫ Ò 0,4 Ò 0,15/f254 

ʂʨʦʚ Ò 0,2 Ò 0,15 

ʊʨʘʥʩʧʘʨʝʥʪʥʠ ʜʝʣʦʚʠ ʬʘʩʘʜʝ Ò 1,5 Ò 0,85 

ʀʥʬʠʣʪʨʘʮʠʿʘ ʚʘʟʜʫʭʘ Ò 0,5 max n50Ò 1,0 

ɽʥʝʨʛʠʿʘ 

 kWh/m2a kWh/m2a 

ʉʧʝʮʠʬʠʯʥʘ ʛʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ 
Ò 95 Ò 25255 

 

                                                

249 ʇʨʠʪʠʩʘʢ  ʥʘ 50 Pascal 
250 EnerPHitï the Passive House Certificate for retrofits, https://passipedia.org/certification/enerphit 
251 ʉʪʦʿʢʦʚʠ˂, ʄ. (2016) ɽʥʝʨʛʝʪʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʫ ʘʜʘʧʪʘʮʠʿʠ ʠʥʜʫʩʪʨʠʿʩʢʠʭ ʦʙʿʝʢʘʪʘ, ʜʦʢʪʦʨʩʢʘ 

ʜʠʩʝʨʪʘʮʠʿʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ, ɸʨʭʠʪʝʢʪʦʥʩʢʠ ʬʘʢʫʣʪʝʪ 
252 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 61/2011 
253 Passive House Institute 
254 Temperature factor 
255 ɺʨʝʜʥʦʩʪʠ ʩʝ ʨʘʯʫʥʘʿʫ ʥʘ ʦʩʥʦʚʫ PHPP ʩʦʬʪʚʝʨʘ. (Passive House Planning Package) ʢʦʿʠ ʿʝ ʢʨʝʠʨʘʦ 

Feist; ʩʦʬʪʚʝʨ ʩʣʫʞʠ ʝʥʝʨʛʝʪʩʢʦʤ ʤʦʜʝʣʦʚʘˁʫ ʥʝ ʙʠ ʣʠ ʩʝ ʫʩʪʘʥʦʚʠʣʦ ʢʦʿʠ ʝʣʝʤʝʥʪʠ ʧʦʙʦˀʰʘˁʘ 

ʫʪʠʯʫ ʥʘ ʝʥʝʨʛʝʪʩʢʝ ʧʝʨʬʦʨʤʘʥʩʝ, ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʚʨʝʜʥʦʩʪ ʨʘʯʫʥʘ ʧʨʝʢʦ IES VE ʧʨʦʛʨʘʤʩʢʦʛ 

ʧʘʢʝʪʘ ʢʦʿʠ ʩʘʜʨʞʠ ʤʦʜʫʣʝ ʟʘ ʂɻʍ ʩʠʩʪʝʤʝ ʠ ʧʨʠʤʝʥʫ ʩʚʠʭ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ. 

https://passipedia.org/certification/enerphit
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ʅʘʿʚʝ˂ʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʣʘʟʘ ʪʦʧʣʦʪʝ (U) ʜʘʿʫ ʥʘʤ ʤʦʛʫ˂ʥʦʩʪ 

ʧʦʩʪʘʚˀʘˁʘ ʠʟʦʣʘʮʠʦʥʦʛ ʩʣʦʿʘ ʠ ʦʧʪʠʤʠʟʦʚʘˁʝ ˁʝʛʦʚʝ ʜʝʙˀʠʥʝ, ʫ ʦʙʘ ʩʣʫʯʘʿʘ, 

ʧʦʰʪʫʿʫ˂ʠ ʚʘʞʝ˂ʝ ʧʨʦʧʠʩʝ ʫ ʉʨʙʠʿʠ ʠ ɽʚʨʦʧʠ, ʫ ʮʠˀʫ ʧʦʙʦˀʰʘˁʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʫʥʘʧʨʝʹʝˁʘ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. 

 

5.2.2. ʌʠʟʠʯʢʝ ʠ ʪʝʨʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʫ 

ʝʥʝʨʛʝʪʩʢʦʤ ʩʤʠʩʣʫ ʠ ʫʪʚʨʹʠʚʘˁʝ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ
256

 

 

ʅʝʦʧʭʦʜʥʠ ʧʦʜʘʮʠ ʫ ʢʦʥʪʝʢʩʪʫ ʬʠʟʠʯʢʠʭ ʠ ʪʝʨʤʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʿʝʢʘʪʘ ʢʦʿʠ 

ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 5.3. 

 

ʊʘʙʝʣʘ 5.3. ʌʠʟʠʯʢʝ ʠ ʪʝʨʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʙʿʝʢʘʪʘ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ, ʉʎ- 
ʩʧʦʨʪʩʢʠ ʮʝʥʪʘʨ, ʬʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ ʠ ʫʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 
ʌʠʟʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ 

ʇʦʚʨʰʠʥʘ ʦʙʿʝʢʪʘ
   
[m

2
]                                                                   ʇʦʚʨʰʠʥʘ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ [m

2
]  

                                                                                                          ɺʠʩʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʜʚʦʨʘʥʝ [m] 

ʉʧʨʘʪʥʦʩʪ ʦʙʿʝʢʪʘ 

ʆʧʠʩ ʢʦʥʩʪʨʫʢʮʠʿʝ 
ʇʦʚʨʰʠʠʥʘ 

m2 
ɿʘʩʪʘʢˀʝˁʝ 

ʋʜʝʦ 

ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ 

ʧʦʚʨʰʠʥʘ [%] 

ʆʤʦʪʘʯ ʦʙʿʝʢʪʘ m
2
 

ʉʝʚʝʨʥʘ ʬʘʩʘʜʘ     

ɱʫʞʥʘ ʬʘʩʘʜʘ     

ɿʘʧʘʜʥʘ ʬʘʩʘʜʘ     

ʀʩʪʦʯʥʘ ʬʘʩʘʜʘ     

ʋʢʫʧʥʦ ʬʘʩʘʜʘ    

ʂʨʦʚ     

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ɼʝʪʘˀʘʥ ʦʧʠʩ ʫ 

ʪʘʙʝʣʠ...... 

   

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ɸ  [m
2
]  

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʟʛʨʘʜʝ  ɸf [m
2
]  

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ V [m
3
]   

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ f0 [m
-1
]  

 

 

                                                

256 ʀʟ ɽʣʘʙʦʨʘʪʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʦʙʿʝʢʘʪʘ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʥʦʚʝʤʙʘʨ 2012. 

ʇʦʣʘʛʘˁʝ ʟʘ ʣʠʮʝʥʮʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ 381 
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ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʦʪʨʝʙʥʦ ʿʝ ʜʝʬʠʥʠʩʘʪʠ ʠ ʫʥʫʪʨʘʰˁʝ ʪʦʧʣʦʪʥʝ ʜʦʙʠʪʢʝ 

ʠ ʦʩʥʦʚʥʝ ʧʘʨʘʤʝʪʨʝ ʚʝʥʪʠʣʠʨʘˁʘ. ʇʦʚʨʰʠʥʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ ʩʫ ʜʘʪʠ 

ʪʘʙʝʣʦʤ 5.4. ʄʝʪʦʜʦʣʦʛʠʿʘ ʿʝ ʧʨʦʧʠʩʘʥʘ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ, ʉ. ɻʣʘʩʥʠʢ 61/2011. 

(ʪʘʙʝʣʘ 6.5 ʧʨʝʤʘ SRPS EN ISO 13790). 

 

ʊʘʙʝʣʘ 5.4. ʇʦʚʨʰʠʥʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTS [W/K]
257

 
ʆʧʠʩ ʛʨʘʹ.ʝʣʝʤʝʥʪʘ ʆʟʥʘʢʘ U 

(W/m
2
K) 

A (m
2
) Fx  U x A x Fx 

ʉʧʦˀʥʠ ʟʠʜ      

ʄʝ́ʫʩʧʨʘʪʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠʩʧʦʜ ʥʝʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ 

     

ʇʦʜ ʥʘ ʪʣʫ, ʧʘʨʢʝʪ      

ʇʦʜ ʥʘ ʪʣʫ, ʢʝʨʘʤʠʢʘ      

ʇʨʦʟʦʨʠ, ʙʘʣʢʦʥʩʢʘ ʚʨʘʪʘ ʛʨʝʿʘʥʠʭ ʧʨʦʩʪʦʨʠʿʘ      

ʋʣʘʟʥʘ ʚʨʘʪʘ      

ʋʢʫʧʥʦ   ɆA  Ɇ HTS 

 

 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTB [W/K]  ʩʝ ʨʘʯʫʥʘʿʫ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

HTB = 0.1 x ɆA  

ʛʜʝ ʿʝ ɆA ʥʝʫʤʘˁʝʥʘ ʧʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʛʨʘʜʝ. 

 

 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HT [W/K]  ʩʝ ʜʦʙʠʿʘʿʫ ʥʘ ʦʩʥʦʚʫ ʬʦʨʤʫʣʝ: 

HT = Ɇ HTS + HTB  

ʛʜʝ ʩʫ HTS  ʧʦʚʨʰʠʥʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ. 

 

 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ  HôT [W/(m
2
K)]

258
  ʧʨʝʜʩʪʘʚˀʘ 

ʚʨʝʜʥʦʩʪ 

                                                

257 ʇʨʝʫʟʝʪʘ ʪʝʙʘʣʘ ʠʟ ɽʣʘʙʦʨʘʪʘ ʦ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʇʦʣʘʛʘˁʝ ʠʩʧʠʪʘ ʟʘ ʣʠʮʝʥʮʫ 

ʦʜʛʦʚʦʨʥʦʛ ʧʨʦʿʝʢʪʘʥʪʘ ɽɽ- L381 
258 ʆʜʨʝʹʫʿʝ ʩʝ ʧʨʝʤʘ ʦʜʝˀʢʫ 3.4.2.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. 
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HTô = HT / A  

ʛʜʝ ʩʫ HT ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ. 

 

HTô [W/(m
2
K)]  HTômax [W/(m

2
K)]

259
 

ʀʩʧʫˁʝʥʦ 

ɼɸ / ʅɽ 

   

 

 

ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ ʪʦʧʣʦʪʝ ʦʙʿʝʢʪʘ Hv [W/K]  ʩʝ ʨʘʯʫʥʘʿʫ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

Hv = 0.33 x V x n [W/K] 

ʛʜʝ ʿʝ V [m
3
] ʥʝʪʦ ʟʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ ʠ n [h

-1
] ʙʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ. 

 

 

ɿʥʘʯʘʿʥʦ ʿʝ ʠʤʘʪʠ ʧʦʜʘʪʘʢ ʦ ʚʦʣʫʤʝʥʫ, ʟʘʧʨʝʤʠʥʠ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ ʠ  ʜʝʬʠʥʠʩʘʪʠ 

ʙʨʦʿ ʠʟʤʝʥʝ ʚʘʟʜʫʭʘ ʟʙʦʛ ʰʪʦ ʧʨʝʮʠʟʥʠʿʠʭ ʧʦʜʘʪʘʢʘ ʫ ʜʠʥʘʤʠʯʢʠʤ ʩʠʤʫʣʘʮʠʿʘʤʘ. 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 

5.5. 

 

ʊʘʙʝʣʘ 5.5. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ
260

 ʟʘ 

ʦʜʘʙʨʘʥʝ ʦʙʿʝʢʪʝ 

ʆʧʠʩ ʉʎ1 ʉʎ2 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʦʜ ˀʫʜʠ Qlj [W/m
2
]   

ɼʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ qel [kWh/m
2
] W/m

2   

ʇʨʠʩʫʪʥʦʩʪ ʪʦʢʦʤ ʜʘʥʘ  [h]   

ɼʦʙʠʮʠ ʦʜ ʦʩʚʝʪˀʝˁʘ W/m
2
   

 

ɸʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ ʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʜʘʪʘ ʿʝ ʫ ʪʘʙʝʣʠ 5.6. 

 

 
 

 

 

                                                

259 ʄʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʛ ʪʨʘʥʩʤʠʩʠʦʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ ʟʛʨʝʜʝ ʠʣʠ ʜʝʣʘ 

ʟʛʨʘʜʝ Hôʊ [W/(m2K)] ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.4.2.3.1. ʇʨʘʚʠʣʥʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
260

 ʇʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ  
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 ʊʘʙʝʣʘ 5.6. ʇʦʜʘʮʠ ʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʫ ʟʛʨʘʜʠ
261

 
ʇʦʜʘʮʠ ʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʤ ʩʠʩʪʝʤʠʤʘ ʫ ʟʛʨʘʜʠ 

ʉʠʩʪʝʤ ʟʘ ʛʨʝʿʘˁʝ (ʣʦʢʘʣʥʠ, ʝʪʘʞʥʠ, ʮʝʥʪʨʘʣʥʠ, ʜʘˀʠʥʩʢʠ)  

ʊʦʧʣʦʪʥʠ ʠʟʚʦʨ  

ʉʠʩʪʝʤ ʟʘ ʧʨʠʧʨʝʤʫ ʉʊɺ (ʣʦʢʘʣʥʠ, ʮʝʥʪʨʘʣʥʠ, ʜʘˀʠʥʩʢʠ)  

ʊʦʧʣʦʪʥʠ ʠʟʚʦʨ ʟʘ ʉʊɺ  

ʉʠʩʪʝʤ ʟʘ ʭʣʘʹʝˁʝ (ʣʦʢʘʣʥʠ, ʝʪʘʞʥʠ, ʮʝʥʪʨʘʣʥʠ, ʜʘˀʠʥʩʢʠ)  

ʀʟʚʦʨ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʭʣʘʹʝˁʝ  

ɺʝʥʪʠʣʘʮʠʿʘ (ʧʨʠʨʦʜʥʘ, ʤʝʭʘʥʠʯʢʘ, ʤʝʭʘʥʠʯʢʘ ʩʘ ʨʝʢʫʧʝʨʘʮʠʿʦʤ)  

ʀʟʚʦʨ ʝʥʝʨʛʠʿʝ ʟʘ ʚʝʥʪʠʣʘʮʠʿʫ   

ɺʨʩʪʘ ʠ ʥʘʯʠʥ ʢʦʨʠʰ˂ʝˁʘ ʩʠʩʪʝʤʘ ʩʘ ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ  

 

 

ɻʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ ʬʠʥʘʣʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ ʩʝ ʧʨʦʨʘʯʫʥʘʚʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

QH,nd- ʛʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ ʪʦʧʣʦʪʘ ʟʘ ʛʨʝʿʘˁʝ 

ɖ H,g= 0,98 ʟʘ ʩʨʝʜˁʝ ʪʝʰʢʠ ʪʠʧ ʛʨʘʜˁʝ  

 

QH,nd= QH,ht-ɖ H,gn x (Qsol + Qint)     

QH,nd= QH,ht-ɖ H,gn x (Qsol + Qint)   

qh,nd= QH,nd / Af  [kWh/(m
2
 a)] 

QH,nd, real= (qh,nd / QH,nd max) x 100 

 

ʅʘ ʦʩʥʦʚʫ ʨʝʣʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ [%] 

ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʮʝʥʪʫʘʣʥʠ ʦʜʥʦʩ ʩʧʝʮʠʬʠʯʥʝ ʛʦʜʠʰˁʝ ʧʦʪʨʝʙʥʝ ʪʦʧʣʦʪʝ ʟʘ 

ʛʨʝʿʘˁʝ QH,nd [kWh/m
2
a] ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦˀʝʥʝ QH,nd,max [kWh/m

2
a] ʟʘ ʦʜʨʝʹʝʥʫ 

ʢʘʪʝʛʦʨʠʿʫ ʟʛʨʘʜʘ ʦʜʨʝʹʫʿʝʤʦ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʟʛʨʘʜʝ.
 262

 

 

                                                

261 ʇʨʝʫʟʝʪʘ ʪʘʙʝʣʘ ʠʟ ɽʣʘʙʦʨʘʪʘ ʦ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʇʦʣʘʛʘˁʝ ʠʩʧʠʪʘ ʟʘ ʣʠʮʝʥʮʫ 

ʦʜʛʦʚʦʨʥʦʛ ʧʨʦʿʝʢʪʘʥʪʘ EE- L381 
262Ă ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 61/2011, ʯʣʘʥ 2.ñʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 69/12 ʧʨʠʣʦʛ ɽʥʝʨʛʝʪʩʢʠ 

ʨʘʟʨʝʜʠ ʟʛʨʘʜʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʘʪʝʛʦʨʠʿʝ, ɿʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ 
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5.3. ʄʝʪʦʜʦʣʦʛʠʿʘ ʫʥʘʧʨʝʹʝˁʘ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ 

 

ʉʪʚʦʨʝʥʘ ʩʫ ʜʚʘ ʩʮʝʥʘʨʠʿʘ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ ʧʦʩʪʦʿʠ ʥʝʢʦʣʠʢʦ ʬʘʟʘ ʠʥʪʝʨʚʝʥʮʠʿʘ ʫ 

ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʪʠ ʠ ʜʦʙʠʿʘˁʘ ʞʝˀʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. ʉʚʘʢʘ 

ʧʦʿʝʜʠʥʘʯʥʘ ʤʝʨʘ ʩʝ ʚʘʣʦʨʠʟʫʿʝ ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʩʚʝ ʥʘʨʝʜʥʝ ʧʨʠʤʝˁʝʥʝ ʤʝʨʝ ʩʫʤʠʨʘʿʫ 

ʜʘ ʙʠ ʩʝ ʢʦʥʘʯʥʦ ʧʨʦʚʝʨʠʦ ʝʬʝʢʘʪ ʠˁʭʦʚʠʭ ʧʨʠʤʝʥʘ ʧʦ ʧʠʪʘˁʫ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʠ 

ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ. 

ʉʘʤʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʠ ʚʝʣʠʯʠʥʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ, ˁʠʭʦʚʘ ʨʘʟʣʠʯʠʪʦʩʪ ʘʣʠ 

ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʩʪʦʿʘˁʝ ʠʩʪʠʭ ʛʨʫʧʘʮʠʿʘ ʧʨʦʩʪʦʨʘ ʥʘʚʦʜʠ ʥʘʩ ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʩʪʚʘʨʘˁʘ 

ʦʧʰʪʝʛ ʦʙʨʘʩʮʘ ʫ ʤʝʪʦʜʦʣʦʰʢʦʤ ʧʨʦʮʝʩʫ. ʆʙʿʝʢʘʪ je ʧʦʜʝˀʝʥ ʥʘ ʜʚʝ ʪʝʨʤʠʯʢʝ ʟʦʥʝ; 

ʛʣʘʚʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʠ ʦʩʪʘʪʘʢ ʦʙʿʝʢʪʘ. ʉʪʚʘʨʘʿʫ ʩʝ ʜʚʘ ʦʩʥʦʚʥʘ ʩʮʝʥʘʨʠʿʘ, ʉ1ʇ ʠ 

ʉ2ʇ. 

ʋ ʧʨʚʦʤ ʦʩʥʦʚʥʦʤ ʩʮʝʥʘʨʠʿʫ (ʉ1ʇ), ʦʙʿʝʢʘʪ ʩʝ ʧʦʩʤʘʪʨʘ ʙʝʟ ʩʧʦʨʪʩʢʝ ʩʘʣʝ-  ʠʟʜʚʘʿʘ 

ʩʝ ˁʝʥ ʚʦʣʫʤʝʥ ʦʜ ʦʩʪʘʣʦʛ ʜʝʣʘ ʦʙʿʝʢʪʘ. ʋ ʜʨʫʛʦʤ ʦʩʥʦʚʥʦʤ ʩʮʝʥʘʨʠʿʫ (ʉ2ʇ), 

ʪʨʝʪʠʨʘʤʦ ʩʘʤʦ ʛʣʘʚʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ.  

ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʞʝˀʝʥʦ ʫʥʘʧʨʝʹʝˁʝ ʫʟ ʦʜʨʝʹʝʥʠ ʧʘʢʝʪ ʤʝʨʘ ʤʦʞʝ 

ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʿʝʜʥʝ ʛʨʫʧʘʮʠʿʝ- ʫʥʠʚʝʨʟʘʣʥʝ 

ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʠʣʠ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ ʫ ˁʝʛʦʚʦʤ ʩʘʩʪʘʚʫ. 

ʉʚʠ ʦʩʪʘʣʠ ʜʝʬʠʥʠʩʘʥʠ ʩʮʝʥʘʨʠʿʠ (ʉʊ, ʉɸ...) ʩʫ ʘʥʘʣʠʟʠʨʘʥʠ ʟʘʩʝʙʥʦ ʠ ʫ 

ʢʦʤʙʠʥʘʮʠʿʘʤʘ ʩʘ ʧʦʤʝʥʫʪʘ ʜʚʘ ʦʩʥʦʚʥʘ ʩʮʝʥʘʨʠʿʘ. 

ʉʮʝʥʘʨʠʦ ʉ1ʇ 

ʇʨʦʮʝʩ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʠʤʝʥʦʤ ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ ʩʘ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʧʦʪʝʥʮʠʿʘʣʝ ʪʝʤʧʝʨʠʨʘˁʘ, ʚʝʥʪʠʣʠʨʘˁʘ ʠ ʦʩʚʝʪˀʘʚʘˁʘ 

ʧʨʦʩʪʦʨʘ ʉʮʝʥʘʨʠʘʿ ʉ1ʇ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʥʝʢʦʣʠʢʦ ʬʘʟʘ: 
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1. ʫʪʚʨʹʠʚʘˁʝ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ ʫ ʢʦʤʝ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ- ʧʦʜʨʘʟʫʤʝʚʘ ʘʥʘʣʠʟʫ 

ʬʠʟʠʯʢʠʭ ʠ ʪʝʨʤʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʦʙʿʝʢʘʪʘ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ, 

2. ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ʢʦʿʝ ʪʨʝʙʘ ʩʘʥʠʨʘʪʠ - 

ʦʙʿʝʢʘʪ ʫ ʉʮʝʥʘʨʠʫʿ ʉ1ʇ ʧʦʩʤʘʪʨʘʤʦ ʙʝʟ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ, 

3. ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʝʣʝʤʝʥʪʝ 

ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʧʦʜʨʘʟʫʤʝʚʘ: 

3.1. ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ- ʠʥʪʝʨʚʝʥʮʠʿʘ ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ 

ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʝʥʝʨʛʝʪʩʢʦʿ 

ʝʬʠʢʘʩʥʦʩʪʠ ʉʣ. ɻʣʘʩʥʠʢ ʈʉ 61/2011 (U ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ 

ʜʘʪʠʭ ʫ ʪʘʙʝʣʠ 3.4.1.3. ʇʨʘʚʠʣʥʠʢʘ) ɸ- ʠʩʧʫˁʝʥʠ ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ 

ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ),   

3.2. ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ- ʠʥʪʝʨʚʝʥʮʠʿʘ ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ 

ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ɽnerPHit/ EnetrPHit
+
ʦʙʥʦʚʦʤ (U ʚʨʝʜʥʦʩʪʠ)

263
 ɹ 

ʦʟʥʘʢʘ ʫ ʪʘʙʝʣʘʤʘ, 

3.3. ʜʝʬʠʥʠʩʘˁʝ ʧʘʢʝʪʘ ʤʝʨʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʫʤʫʣʘʪʠʚʥʝ ʤʝʨʝ ʠʟ ʩʪʘʚʢʝ 

3.1. ʠ ʟʘʩʝʙʥʦ 3.2. ʟʘ ʩʚʝ ʜʝʬʠʥʠʩʘʥʝ ʧʦʟʠʮʠʿʝ (ʟʠʜʦʚʠ, ʢʨʦʚ, ʧʦʜ ʠ ʦʪʚʦʨʠ). 

4. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ- ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʦʮʝˁʫʿʝ ʧʦʜʦʙʥʦʩʪ ʧʨʠʤʝˁʝʥʝ 

ʤʝʨʝ ʩʫ: ʜʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ, ʛʦʜʠʰˁʘ ʧʦʪʨʝʙʥʘ ʝʥʝʨʛʠʿʘ 

ʟʘ ʛʨʝʿʘˁʝ QH, nd [kWh/m
2
a ] ʠ ʧʦʩʪʠʛʥʫʪʠ ʢʦʤʬʦʨ (ʚʘˀʘʣʦ ʙʠ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ 

ʠʩʧʣʘʪʠʚʦʩʪ ʠʥʚʝʩʪʠʮʠʿʝ, ʧʝʨʠʦʜ ʦʪʧʣʘʪʝ ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ ʜʝʪʘˀʥʫ ʘʥʘʣʠʟʫ 

ʪʦʛ ʩʝʛʤʝʥʪʘ ʘʣʠ ʪʦ ʥʠʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʨʘʜʘ- ʦʩʪʘʚˀʘ ʩʝ ʩʚʝʩʥʦ ʧʦ ʩʪʨʘʥʠ ʟʘ 

ʥʝʢʘ ʜʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ), 

5. ʩʝʣʝʢʮʠʿʘ ʬʠʥʘʣʥʦʛ ʧʨʝʜʣʦʛʘ ʤʝʨʘ- ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʟ ʩʪʘʚʢʝ 4. 

 

 

                                                

263 U ʚʨʝʜʥʦʩʪʠ ʜʘʪʝ ʫ ʪʘʙʝʣʠ 5.2. ʫʧʦʨʝʜʥʝ ʚʨʝʜʥʦʩʪʠ ʠʟ ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʉʣ. 

ɻʣʘʩʥʠʢ ʙʨ. 61/2011 ʠ ɽnerPHit/ EnetrPHit+ʦʙʥʦʚʦʤ 
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ʉʮʝʥʘʨʠʦ ʉ2ʇ 

ʋ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʢʦʜ ʦʩʥʦʚʥʦʛ ʉʮʝʥʘʨʠʘʿ ʉ2ʇ ʛʜʝ ʩʝ ʦʙʿʝʢʘʪ ʧʦʩʤʘʪʨʘ ʢʨʦʟ ʜʚʝ 

ʮʝʣʠʥʝ, ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʠ ʦʩʪʘʣʠ ʜʝʦ ʦʙʿʝʢʪʘ (ʨʘʟʣʠʢʘ ʫ ʞʝˀʝʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 8Ü
 

C ʜʘʿʝ ʥʘʤ ʤʦʛʫ˂ʥʦʩʪ ʧʦʜʝʣʝ ʦʙʿʝʢʪʘ ʥʘ ʪʝʨʤʠʯʢʝ ʟʦʥʝ) ʧʨʦʮʝʩ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʝ 

ʪʘʢʦʹʝ ʩʘʩʪʦʿʠ ʠʟ ʧʦʤʝʥʫʪʠʭ ʬʘʟʘ: 

1. ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ (ʟʦʥʘ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʠ 

ʦʩʪʘʪʢʘ ʦʙʿʝʢʪʘ), 

2. ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʧʦʿʝʜʠʥʠʭ ʟʦʥʘ ʠ ʧʦʟʠʮʠʿʝ ʢʦʿʝ ʩʝ 

ʪʨʝʪʠʨʘʿʫ, 

3. ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʝʣʝʤʝʥʪʝ 

ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫ ʦʢʚʠʨʫ ʛʨʫʧʘʮʠʿʝ ʫ ʩʚʝʤʫ ʠʩʪʦ ʢʘʦ ʢʦʜ ʉʮʝʥʘʨʠʿʘ ʉ1ʇ, 

4. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ 

ʝʬʠʢʘʩʥʦʩʪʠ  ʢʨʦʟ ʨʘʟʣʠʯʠʪʝ ʧʦʤʝʥʫʪʝ ʦʧʮʠʿʝ, 

5. ʩʝʣʝʢʮʠʿʘ ʬʠʥʘʣʥʦʛ ʧʨʝʜʣʦʛʘ ʤʝʨʘ. 

ʉʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ 

ʉʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝʥʫ ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ (ʪʘʯʢʘ 3. ʢʦʜ 

ʦʙʘ ʩʮʝʥʘʨʠʿʘ) ʟʘ ʯʠʪʘʚ ʦʙʿʝʢʘʪ- ʧʦʩʤʘʪʨʘʤʦ ʛʘ ʢʘʦ ʮʝʣʠʥʫ ʉ1ʇ+ʉ2ʇ (ɸ+ɹ). 

ʉʮʝʥʘʨʠʦ ʉʊ 

ʇʨʦʮʝʩ ʦʧʪʠʤʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʦʜʘʙʠʨʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʤʝʨʘ 

ʩʘʥʘʮʠʿʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʉʮʝʥʘʨʠʘʿ ʉʊ ʩʝ 

ʩʘʩʪʦʿʠ ʠʟ ʥʝʢʦʣʠʢʦ ʬʘʟʘ ʧʦ ʧʦʩʪʫʧʢʫ ʤʝʪʦʜʦʣʦʰʢʠ ʫ ʩʚʝʤʫ ʠʩʪʦʤ ʢʘʦ ʢʦʜ ʉʮʝʥʘʨʠʘʿ 

ʉ1ʇ ʠ ʉ2ʇ. 

1. ʫʪʚʨʹʠʚʘˁʝ ʩʪʘˁʘ ʫ ʢʦʤʝ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ, 

2. ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʥʘ ʢʦʿʠʤʘ ʪʨʝʙʘ ʠʥʪʝʨʚʝʥʠʩʘʪʠ, 
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3. ʜʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ 

ʩʠʩʪʝʤʘ;  

3.1. ʫʥʘʧʨʝʹʝˁʝ ʩʘʤʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫ ʯʠʪʘʚʦʤ ʦʙʿʝʢʪʫ, 

3.2. ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ1ʇ (ɸ ʠ ɹ), 

3.3. ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ2ʇ (ɸ ʠ ɹ), 

3.4. ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʩʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ (ɸ ʠ ɹ), 

4. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ ʫʥʘʧʘʨʝʹʝˁʘ,  

5. ʩʝʣʝʢʮʠʿʘ ʬʠʥʘʣʥʦʛ ʧʘʢʝʪʘ ʤʝʨʘ. 

ʉʮʝʥʘʨʠʦ ʉɸ 

ʉʮʝʥʘʨʠʦ ʉɸ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝʥʫ ʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤʘ, ʇɺ ʧʘʥʝʣʘ. ʇʨʦʮʝʩ ʿʝ ʩʣʝʜʝ˂ʠ: 

1. ʫʪʚʨʹʠʚʘˁʝ ʩʪʘˁʘ ʫ ʢʦʤʝ ʩʝ ʦʙʿʝʢʘʪ ʥʘʣʘʟʠ, 

2. ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʘʥʘʣʠʟʘ ʧʦʟʠʮʠʿʝ ʥʘ ʢʦʿʦʿ ʩʝ ʠʥʪʝʨʚʝʥʠʰʝ, 

3. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʦʩʪʘʚˀʘˁʘ ʧʘʥʝʣʘ,  

4. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʨʠʤʝʥʝ ʧʘʥʝʣʘ + ʉ1ʇ (ɸ ʠ ɹ), 

5. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʨʠʤʝʥʝ ʧʘʥʝʣʘ + ʉ2ʇ (ɸ ʠ ɹ), 

6. ʘʥʘʣʠʟʘ ʫʯʠʥʢʘ ʧʨʠʤʝʥʝ ʧʘʥʝʣʘ + ʉ1ʇ+ʉ2ʇ (ɸ ʠ ɹ), 

7. ʢʦʤʧʘʨʘʮʠʿʘ ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʤʝʨʘ ʫʥʘʧʘʨʝʹʝˁʘ,  

8. ʩʝʣʝʢʮʠʿʘ ʬʠʥʘʣʥʦʛ ʧʘʢʝʪʘ ʤʝʨʘ. 

ʉʮʝʥʘʨʠʦ + ʩʧʝʮʠʿʘʣʥʝ ʤʝʨʝ 

ʉʧʝʮʠʿʘʣʥʝ ʤʝʨʝ ʩʝ ʜʝʬʠʥʠʰʫ ʥʘ ʦʩʥʦʚʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʘʤʦʛ ʦʙʿʝʢʪʘ. ʋ ʦʚʦʤ 

ʩʣʫʯʘʿʫ ʩʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʠ ʠʩʧʠʪʠʚʘʥ ʫʯʠʥʘʢ ʥʘʢʦʥ ʧʦʩʪʘʚˀʘˁʘ ʟʝʣʝʥʦʛ ʟʠʜʘ ʠ 

ʿʫʞʥʦʛ ʧʨʦʟʦʨʘ ʢʦʜ ʤʦʜʝʣʘ ʉʎ1 ʠ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʢʦʜ ʤʦʜʝʣʘ ʉʎ2. 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʩʝ ʩʧʝʮʠʿʘʣʥʝ ʤʝʨʝ, ʧʘʩʠʚʥʠ ʩʠʩʪʝʤʠ, ʦʜʥʦʩʝ ʥʘ ʫʥʠʚʝʨʟʘʣʥʫ 

ʜʚʦʨʘʥʫ, ʠʩʧʠʪʠʚʘʥ ʿʝ ʫʯʠʥʘʢ ʫʟ ʦʩʥʦʚʥʠ ʩʮʝʥʘʨʠʦ ʉ2ʇ (ɸ ʠ ɹ) ʟʘ ʩʚʘʢʫ ʤʝʨʫ 

ʧʦʩʝʙʥʦ. 
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6. ʆʇʊʀʄʀɿɸʎʀɱɸ ɽʅɽʈɻɽʊʉʂʀʍ ʇɽʈʌʆʈʄɸʅʉʀ 

ʇʈʀʃʀʂʆʄ ʉɸʅɸʎʀɱɽ ʈɽʇʈɽɿɽʅʊɸʊʀɺʅʀʍ ʄʆɼɽʃɸ 

ʉʇʆʈʊʉʂʀʍ ʆɹɱɽʂɸʊɸ ʀɿɻʈɸɫɽʅʀʍ ʋ ʇɽʈʀʆɼʋ ʆɼ 1960. 

ɼʆ 1980. ɻʆɼʀʅɽ 

 

6.1. ʂʨʠʪʝʨʠʿʫʤʠ ʟʘ ʦʜʘʙʠʨ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ  

 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʠʨʘʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʫ ɹʝʦʛʨʘʜʫ ʦʜʘʙʨʘʥʘ ʩʫ 

ʜʚʘ ʦʙʿʝʢʪʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʤʦʜʝʣʝ, ʎʝʥʪʘʨ ʟʘ ʩʧʦʨʪ ʠ ʢʫʣʪʫʨʫ 

ʐʫʤʠʮʝ, ʉʎ1 ʠ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ, ʉʎ2.  

ʆʙʿʝʢʪʠ ʩʫ ʠʟʛʨʘʹʝʥʠ ʫ ʧʝʨʠʦʜʫ ʦʜ 1972. ʜʦ 1974. ʛʦʜʠʥʝ. ʎʝʥʪʘʨ ʟʘ ʩʧʦʨʪ ʠ ʢʫʣʪʫʨʫ 

ʐʫʤʠʮʝ ʩʝ ʥʘʣʘʟʠ ʫ ʋʩʪʘʥʠʯʢʦʿ 125, ʫ ʥʘʩʝˀʫ ʐʫʤʠʮʝ. ʆʜʛʦʚʦʨʥʠ ʧʨʦʿʝʢʪʘʥʪʠ ʩʫ 

ʘʨʭʠʪʝʢʪʝ ʙʠʨʦʘ ʉʧʦʨʪʧʨʦʿʝʢʘʪ; ʄʠʣʘʥ ʀʣʠ˂ ʠ ɫʦʨʹʝ ʅʝʰʠ˂.
264

 ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 

ɺʦʞʜʦʚʘʮ ʿʝ ʫ ʋʣʠʮʠ ʎʨʥʦʪʨʘʚʩʢʘ 4 ʥʘ ɹʘˁʠʮʠ. ʆʙʿʝʢʘʪ ʩʫ ʧʨʦʿʝʢʪʦʚʘʣʠ ʀʛʦʨ 

ʇʘʣʘʚʠʮʠʥʠ ʠ ʇʝʪʘʨ ʂʦʯʦʚʠ˂, ʧʨʦʿʝʢʪʘʥʪʠ ʧʨʦʿʝʢʪʥʦʛ ʙʠʨʦʘ ʂʨʠʚʘʿʘ.
265

  

ʆʙʿʝʢʪʠ ʧʨʠʧʘʜʘʿʫ ʠʩʪʦʿ ʢʘʪʝʛʦʨʠʿʠ ʦʙʿʝʢʘʪʘ, ʠʩʪʝ ʩʫ ʩʪʘʨʦʩʪʠ, ʧʨʠʙʣʠʞʥʦ ʠʩʪʦʛ 

ʩʪʘˁʘ ʫ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ, ʧʨʠʧʘʜʘʿʫ ʠʩʪʦʤ ʪʠʧʫ ʦʙʿʝʢʪʘ (ʪʘʙʝʣʘ 6.1.). ɺʝʣʠʯʠʥʘ 

ʠʛʨʘʣʠʰʪʘ ʛʣʘʚʥʝ ʩʘʣʝ, ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ, ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʿʝ ʠʩʪʘ ʠ 

ʥʘʤʝˁʝʥʘ ʿʝ ʠʩʪʠʤ ʩʧʦʨʪʦʚʠʤʘ (ʪʘʙʝʣʘ 6.1.).  

ʆʜʘʙʨʘʥʠ ʩʧʦʨʪʩʢʠ ʦʙʿʝʢʪʠ ʩʫ ʢʚʘʜʨʘʪʥʝ ʬʦʨʤʝ, ʩʣʦʞʝʥʝ ʛʝʦʤʝʪʨʠʿʝ ʩʘ 

ʧʦʣʠʚʘʣʝʥʪʥʠʤ ʠʛʨʘʣʠʰʪʝʤ. ʉʎ1 ʿʝ ʨʘʟʫʹʝʥʝ ʘ ʉʎ2 ʢʦʤʧʘʢʪʥʝ ʬʦʨʤʝ (ʪʘʙʝʣʘ 6.2.). 

ʉʫʰʪʠʥʩʢʘ ʨʘʟʣʠʢʘ ʿʝ ʫ ʚʦʣʫʤʝʪʨʠʿʠ ʠ ʧʦʣʦʞʘʿʫ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʦʢʚʠʨʫ 

ʮʝʥʪʨʘ. ʂʦʜ ʿʝʜʥʦʛ ʿʝ ʛʣʘʚʥʘ ʜʚʦʨʘʥʘ ʫ ʩʨʝʜʠʰˁʝʤ ʜʝʣʫ ʦʙʿʝʢʪʘ ʙʝʟ ʩʧʦˀʥʠʭ ʟʠʜʦʚʘ ʫ 

                                                

264 ʀʟ ʦʨʠʛʠʥʘʣʥʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʘʨʭʠʚ ʦʧʰʪʠʥʘ ɺʦʞʜʦʚʘʮ 
265 ʀʟ ʛʣʘʚʥʦʛ ʧʨʦʿʝʢʪʘ, ʘʨʭʠʚ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ 
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ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ ʘ ʢʦʜ ʜʨʫʛʦʛ ʿʝ ʜʚʦʨʘʥʘ ʥʘ ʫʛʣʫ ʩʘ ʛʦʪʦʚʦ ʪʨʠ ʟʠʜʘ ʫ 

ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ.  

 

ʊʘʙʝʣʘ 6.1. ʂʨʠʪʝʨʠʿʫʤʠ ʠ ʤʝʨʠʣʘ ʟʘ ʨʘʥʛʠʨʘˁʝ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʉʨʙʠʿʠ 

ʉʧʦʨʪʩʢʠ 

ʦʙʿʝʢʘʪ 

ɺʨʩʪʘ 

ʩʧʦʨʪʦʚʘ 

ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʅʠʚʦ 

ʪʘʢʤʠʯʝˁʘ 

ʂʘʪʝʛʦʨʠ

ʿʘ 

ʦʙʿʝʢʪʘ 

ɹʨ.ʩʧ. 

ʘʢʪʠʚ

ʥʦʩʪʠ 

ɹʨ.ʩʧ. 

ʘʢʪʠʚ

ʥʦʩʪʠ 

ʫ ʠʩʪʦ 

ʚʨʝʤʝ 

ʅʘʤʝʥʘ 

ʦʙʿʝʢʪʘ 

ɻʣʝʜʘʣʠʰʪʝ- 

ʙʨ. ʬʠʢʩʥʠʭ 

ʤʝʩʪʘ 

 

ʇʦʚʨʰʠʥʘ 

ʠʛʨʘʣʠʰʪʘ 

ʩʮ1  

 

ʂʦʰʘʨʢʘ 

ʈʫʢʦʤʝʪ 

ʆʜʙʦʿʢʘ 

ʄʘʣʠ 

ʬʫʜʙʘʣ 

ʉʪʦʥʠ 

ʪʝʥʠʩ 

ɹʦʨʠʣʘʯʢʠ 

ʩʧʦʨʪʦʚʠ 

ʆʩʪʘʣʦ- 

ʢʫʛʣʘˁʝ  

6 3 

ʉʧʦʨʪʩʢʠ 

ʮʝʥʪʨʠ 

ɺʠʰʝʬʫʥʢʮʠ

ʦʥʘʣʥʝ 

ʜʚʦʨʘʥʝ ʟʘ 

ʥʘʮʠʦʥʘʣʥʝ 

ʢʘʪʝʛʦʨʠʿʝ 

ʩʧʦʨʪʦʚʘ 

ʉʎ1 

ʧʨʘʚʦʫʛʘʦʥʦ 

ʿʝʜʥʦʩʪʨʘʥʦ 

 

ʉʎ2 

ʇʨʘʚʦʫʛʘʦʥʦ 

ʜʚʦʩʪʨʘʥʦ 

 

1000-2000 

ʄʠʥ.500 m
2 

 

 

ʉʎ1  

20 x 40 m 

 

ʉʎ2 

 20 x 40 m 

 

ʇʦʣʠʚʘʣʝʥʪʥʦ 

ʠʛʨʘʣʠʰʪʝ 

ʅʘʮ. 

ʧʨʚʝʥʩʪʚʘ 

ʋʥʠʚʝʨʟʠʿʘ

ʜʝ 

III  

ʩʮ2  

 

 

 

 ʊʘʙʝʣʘ 6.2. ʆʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʩʘʛʣʝʜʘʚʘ ʩʣʠʯʥʦʩʪ ʠ ʨʘʟʣʠʢʘ ʦʜʘʙʨʘʥʠʭ 

ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ 
ʉʧʦʨʪ

ʩʢʝ 

ʜʚʦʨʘ

ʥʝ 

ʋʨʙʘʥʠʩʪʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ɻʨʘʹʝʚʠʥʩʢʦ- ʘʨʭʠʪʝʢʪʦʥʩʢʠ ʧʘʨʘʤʝʪʨʠ ʇʦʪʨʝʙʝ ʢʦʨʠʩʥʠʢʘ  

ʃʦʢʘʮʠʿʘ 
ʋʨʙʘʥʠʩʪʠʯ

ʢʘ ʩʪʘʣʥʦʩʪ 

ɺʦʣʫʤʝʪʨʠ

ʿʘ 

ʈʝʰʝˁʝ 

ʦʩʥʦʚʝ, 

ʛʘʙʘʨʠʪ 

ʂʦʥʩʪʨʫʢʪ. 

ʩʢʣʦʧ 
ʈʝʢʨʝʘʪʠʚʮʠ 

ʇʨʦʬʝʩʠʦʥʘ

ʣʥʠ 

ʩʧʦʨʪʠʩʪʠ 

ʩʮ1 ʆʙʿʝʢʪʠ ʫ 

ʛʨʘʹʝʚʠʥʩʢʠʤ 

ʟʦʥʘʤʘ 

ʧʨʝʜʚʠʹʝʥʠʤ ʟʘ 

ʩʧʦʨʪ ʠ 

ʨʝʢʨʝʘʮʠʿʫ 

ʆʙʿʝʢʪʠ 

ʩʪʘʣʥʦʛ 

ʢʘʨʘʢʪʝʨʘ 

ɿʘʪʚʦʨʝʥʝ 

ʭʘʣʝ 

ʆʙʿʝʢʪʠ 

ʢʚʘʜʨʘʪʥʝ 

ʬʦʨʤʝ 

 ɸɹ ʫ 

ʢʦʤʙʠʥʘʮʠʿʠ 

ʩʘ ʯʝʣʠʯʥʠʤ 

ʝʣʝʤʝʥʪʠʤʘ 

ʏʝʣʠʯʥʘ 

ʢʦʥʩʪʨʫʢʮʠʿʘ 

ʉʧʦʨʪʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ 

ʤʘʢʩ. ʧʝʪ 

ʆʙʿʝʢʪʠ ʟʘ 

ʪʘʢʤʠʯʘʨʩʢʠ 

ʩʧʦʨʪ 
ʩʮ2 

 

ʉʣʠʯʥʦʩʪʠ ʠ ʨʘʟʣʠʢʝ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʩʧʦʨʪʩʢʠʤ ʮʝʥʪʨʠʤʘ ʠ ʢʦʤʧʘʨʘʮʠʿʘ ʦʙʘ 

ʤʦʜʝʣʘ ʧʦ ʧʠʪʘˁʫ ʬʦʨʤʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 6.3. 
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ʊʘʙʝʣʘ 6.3. ʌʦʨʤʘ ʦʙʿʝʢʘʪʘ,  ʤʦʜʝʣʘ ʩʮ1 (ʉʧʦʨʪʩʢʦ- ʨʝʢʨʝʘʪʠʚʥʠ ʮʝʥʪʘʨ)  ʠ ʩʮ2 (ʉʧʦʨʪʩʢʠ 

ʮʝʥʪʘʨ- ʜʚʦʨʘʥʘ) 

ʆʙʿʝʢʘʪ 

ʆʙʣʠʢʦʚʥʦʩʪ
266

 

ɻʘʙʘʨʠʪ, 

ʨʘʟʫʹʝʥʦʩʪ 

ʦʩʥʦʚʝ 

ɼʚʦʨʘʥʘ ʫ ʮʝʥʪʨʫ ʄʦʥʦʛʝʦʤʝʪʨʠʿʘ 

ʉʣʦʞʝʥʘ 

ʛʝʦʤʝʪʨʠʿʩʢʘ 

ʩʪʨʫʢʪʫʨʘ 

ʩʮ1 ʨʘʟʫʹʝʥ ʧʨʠʟʤʘ ʥʝ ʜʘ 

ʩʮ2 ʢʦʤʧʘʢʪʘʥ ʧʨʠʟʤʘ ʜʘ ʜʘ 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʨʝʰʝˁʘ ʦʩʥʦʚʝ ʦʙʿʝʢʘʪʘ, ʧʨʠʢʘʟʘʥʠʭ ʥʘ ʩʣʠʢʘʤʘ 6.1. ʠ 6.2., 

ʩʧʦʨʪʩʢʠ ʮʝʥʪʨʠ ʉʎ1 ʠ ʉʎ2 ʧʨʠʧʘʜʘʿʫ ʛʨʫʧʠ ʊʠʧʫ 1- ʣʦʢʘʣʥʦʤ ʩʫʚʦʤ ʮʝʥʪʨʫ. 
267

  

 

 

ʉʣʠʢʘ 6.1.  ʆʩʥʦʚʘ ʧʨʠʟʝʤˀʘ ʠ ʧʨʝʩʝʢ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ  ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ, ʉʎ1, ʀʟʚʦʨ: ɸʨʭʠʚ 

ʦʧʰʪʠʥʝ ɺʦʞʜʦʚʘʮ 

                                                

266 ɺʠʰʝ ʫ ʜʝʣʫ ʦ ʩʧʦʨʪʩʢʠʤ ʜʚʦʨʘʥʘʤʘ 
267 ʊʠʧʦʣʦʛʠʿʘ ʩʧʦʨʪʩʢʠʭ ʦʙʿʝʢʘʪʘ ʧʨʝʤʘ EEBPp ʧʨʦʛʨʘʤʫ (Energy Efficiency Best Practice Programme) 

BRECSU,  Guide 078, Energy Use in Sports and Recreational Buildings 
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ʉʣʠʢʘ 6.2.  ʆʩʥʦʚʘ ʧʨʠʟʝʤˀʘ ʠ ʧʨʝʩʝʢ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ, ʉʎ2, ʀʟʚʦʨ: ɸʨʭʠʚ ʉʧʦʨʪʩʢʦʛ 

ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ 

 

6.2. ɸʥʘʣʠʟʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʨʝʬʝʨʝʥʪʥʠʭ ʤʦʜʝʣʘ 

 

6.2.1. ɸʥʘʣʠʟʘ ʢʦʤʧʦʟʠʮʠʿʝ ʦʩʥʦʚʝ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ ʉʎ1 

 

ʂʦʥʬʠʛʫʨʘʮʠʿʘ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʿʝ ʠʟʛʨʘʹʝʥ ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ ʿʝ 

ʧʨʝʜʦʜʨʝʜʠʣʘ ʛʘʙʘʨʠʪ ʠ ʜʠʩʧʦʟʠʮʠʦʥʦ ʨʝʰʝˁʝ ʟʛʨʘʜʝ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʠʣʘʪʘʮʠʦʥʦ 

ʦʜʚʦʿʝʥʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʝ ʯʠʥʝ ʟʘʩʝʙʥʝ ʮʝʣʠʥʝ. ʅʘ ʩʠʪʫʘʮʠʿʠ ʩʫ ʟʘʩʝʙʥʝ ʮʝʣʠʥʝ 

ʧʨʠʢʘʟʘʥʝ ʩʘ ɸ, H, S ʠ D (ʩʣʠʢʘ 6.3.). 
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ʉʣʠʢʘ 6.3. ʉʠʪʫʘʮʠʦʥʦ ʨʝʰʝˁʝ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ, ʀʟʚʦʨ: ɸʨʭʠʚ ʦʧʰʪʠʥʝ 

ɺʦʞʜʦʚʘʮ 

 

ʉʣʠʢʝ 6.4. ʜʘʿʫ ʧʨʠʢʘʟ ʠʟʛʣʝʜʘ ʦʙʿʝʢʪʘ. 

 

 

 

ʉʣʠʢʘ 6.4. ʌʦʪʦʛʨʘʬʠʿʝ ʝʢʩʪʝʨʠʿʝʨʘ ʠ ʝʥʪʝʨʠʿʝʨʘ ʩʧʦʨʪʩʢʦʛ ʦʙʿʝʢʪʘ 

 

ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʛʨʫʧʘʮʠʿʘ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ ʢʘʦ ʠ ˁʠʭʦʚʦ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʜʘʪʦ 

ʿʝ ʫ ʪʘʙʝʣʠ 6.4. 
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ʊʘʙʝʣʘ 6.4. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʉʎ1, ʍ, ɸ, ʉ ʠ ɼ
268

 
 

ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿʠ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʮʠʿʘ ʧʨʦʩʪʦʨʘ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ , ʩʮ1  

 

ɻʨʫʧʘ ʉʘʜʨʞʘʿ ʛʨʫʧʘʮʠʿʘ 

ʂ
ʦ
ʥ
ʩ
ʪ
ʨ
ʫ
ʢ
ʮ
ʠ
ʿ
ʘ

 

 

ʇʦʚʨʰʠʥʝ ʠ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʛʨʫʧʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʧʦʨʪʩʢʫ ʟʛʨʘʜʫ 

 

ʆʙʨʘʜʘ ʧʦʜʘ  

ʇʦʚʨʰʠʥʝ ʠ ʚʦʣʫʤʝʥ ʧʨʦʩʪʦʨʠʿʘ 

ʇʦʚʨʰʠʥʘ 

ʛʨʫʧʘʮʠʿʝ ʠ 

ʩʧʨʘʪʥʦʩʪ 

ʇʨʦʮʝʥʪʫʘʣʥ

ʠ ʦʜʥʦʩ 

ʛʨʫʧʘʮʠʿʘ ʫ 

ʦʜʥʦʩʫ ʥʘ 

ʦʙʿʝʢʘʪ 

ɼʝʦ ʍ 

(ʭʘʣʘ) 

 

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ 

ɻʣʝʜʘʣʠʰʪʝ 

 

ɸ
ɹ
 
ʢ
ʦ
ʥ
ʩ
ʪ
ʨ
ʫ
ʢ
ʮ
ʠ
ʿ
ʘ
.
 
ʂ
ʨ
ʦ
ʚ
ʥ
ʘ
 
ʯ
ʝ
ʣ
ʠ
ʯ
ʥ
ʘ
 
ʨ
ʝ
ʰ
ʝ
ʪ
ʢ
ʘ

 

ʇʦʜ: ʧʘʨʢʝʪ ʥʘ ʝʣ.ʧʦʜʣ          P ʠʛʨʘʣʠʰʪʘ= 1050,00 m
2 
 

            P ʩʘ ʛʣʝʜʘʣʠʰʪʝʤ ʠ ʧʨʦʤʝʥʦʘʨʦʤ= 1784,7 m
2 

 V= 14331,2 m
3
 

ʇʨʠʟʝʤˀʝ ʠ 

ʩʫʪʝʨʝʥ 

ʠʛʨʘʣʠʰʪʝ = 

2494,4 m
2 

16919,6 m
3
 

 

28,8 % ʃʦʞʘ 
ʇʦʜ:  ʤʦʟʘʠʢ ʢʝʨʘʤʠʢʘ                                   P= 125,0 m

2 

V= 377,1m
3 

ʉʪʝʧʝʥʠʰʪʝ ʟʘ 

ʩʫʪʝʨʝʥ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                 P= 25,0 m
2 

 V= 75,0 m
3
 

ʊʨʘʬʦʩʪʘʥʠʮʘ 
ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                 P= 25,0 m

2
 

V= 75,0 m
3
              

ɼʝʦ ɸ 

(ʘʥʝʢʩ ʫʟ 

ʭʘʣʫ) 

ʍʦʣ (ʩʪʦʥʠ ʪʝʥʠʩ 

ʜʘʥʘʩ) 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                P= 352,0 m
2
 

V= 1409,9 m
3
              

7,85 % 
ʂʘʥʮʝʣʘʨʠʿʝ ʫʟ ʩʪʦʥʠ 

ʪʝʥʠʩ 

ʇʦʜ: ʪʝʧʠʩʦʥ                                                   P= 106,8 m
2
 

V= 427,2 m
3
              

ʋʣʘʟʥʘ ʧʘʨʪʠʿʘ 
ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                  P= 74,7 m

2
 

V= 224,1 m
3
              

 

 

ɼʝʦ ʉ 

(ʩʚʣʘʯʠʦ

ʥʠʮʝ ʠ 

ʤʘʣʘ 

ʩʘʣʘ) 

ʉʘʣʘ ʟʘ ʜʨʫʰʪʚʝʥʝ 

ʘʢʪʠʚʥʦʩʪʠ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                P= 344,0 m
2
 

V= 1376,0 m
3
              

ʇʨʠʟʝʤˀʝ= 

1172,3  m
2 

V= 4360,4 m
3
 

33,6 % 

ʍʦʣ ʩʘ ʢʣʫʙ ʙʠʬʝʦʤ 
ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                                P= 646,9 m

2
 

V= 2259,2 m
3
              

ʊʦʘʣʝʪʠ ʠ 

ʢʘʥʮʝʣʘʨʠʿʝ ʫʟ ʤʘʣʫ 

ʩʘʣʫ 

 ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                               P= 143,8 m
2
 

V= 575,2 m
3
              

ʉʚʣʘʯʠʦʥʠʮʝ ʠ 

ʪʫʰʝʚʠ, ʪʝʭʥʠʯʢʝ 

ʧʨʦʩʪʦʨʠʿʝ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                              P= 1110,7 m
2
 

V= 4442,8 m
3
               

ʉʫʪʝʨʝʥ P= 

1110,7 m
2
 

V= 4442,8 m
3
                

                                                

268 ɸʫʪʦʨ ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʦʨʠʛʠʥʘʣʥʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ; ɸʨʭʠʚ, ʆʧʰʪʠʥʘ ɺʦʞʜʦʚʘʮ 
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ɼʝʦ ɼ 

 

ʋʧʨʘʚʘ ʠ ʩʝʢʮʠʿʝ ʩʘ 

ʧʨʦʩʪʦʨʠʿʘʤʘ ʟʘ 

ʘʢʪʠʚʥʦʩʪʠ ʜʝʮʝ ʠ 

ʦʤʣʘʜʠʥʝ 

ʇʦʜ: ʢʝʨʘʤʠʢʘ        ʉʫʪʝʨʝʥ  P= 523,1 m
2
 V= 1569,4 m

3
              

 
 

                              ʇʨʠʟʝʤˀʝ 749,3 m
2
 V=2248,0 m

3
              

  

                              ʉʧʨʘʪ 749,3 m
2
 V=2248,0 m

3
              

 
 

P= 2021,8 

V= 6065,5 
29,7 % 

ɼʝʦ ɽ ɸʪʨʠʿʫʤ  ʇʦʜ: ʢʘʤʝʥʝ ʧʣʦʯʝ ʇ= 262,5 m
2
 ʇ= 262,50 m

2
  

ʇʨʠʟʝʤˀʝ= 2631,3 m
2
 

Pʦʙʿʝʢʪʘ= 

6799,2 m
2
  

ʉʧʨʘʪ=749,3 m
2
  

ʉʫʪʝʨʝʥ=3418,5 m
2
  

 

6.2.2. ɸʥʘʣʠʟʘ ʢʦʤʧʦʟʠʮʠʿʝ ʦʩʥʦʚʝ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ, ʉʎ2 

 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ ʿʝ ʢʦʤʧʘʢʪʥʝ ʦʩʥʦʚʝ (ʩʣʠʢʘ 6.5.). ʊʨʝʥʫʪʥʦ ʩʪʘˁʝ ʠʟʛʣʝʜʘ 

ʦʙʿʝʢʘʪʘ ʠ ʥʝʢʠ ʦʜ ʜʝʪʘˀʘ ʝʥʪʝʨʠʿʝʨʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʢʘʤʘ 6.6.  

 

 

ʉʣʠʢʘ 6.5. ɻʘʙʘʨʠʪ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ, ʩʠʪʫʘʮʠʦʥʦ ʨʝʰʝˁʝ, ʀʟʚʦʨ: ɸʨʭʠʚ ʉʧʦʨʪʩʢʦʛ 

ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ 

 

ʆʙʿʝʢʘʪ ʩʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ʿʝ ʧʦʚʝʟʘʥ ʪʦʧʣʦʤ ʚʝʟʦʤ ʩʘ ʙʘʟʝʥʠʤʘ ɹʘˁʠʮʘ ʘʣʠ 

ʬʫʥʢʮʠʦʥʠʰʫ ʟʘʩʝʙʥʦ ʢʘʦ ʜʚʘ ʦʜʚʦʿʝʥʘ ʦʙʿʝʢʪʘ ʠ ʢʘʦ ʪʘʢʚʝ ʠʭ ʪʨʝʪʠʨʘʤʦ.  ɺʝʟʘ ʿʝ 

ʟʘʥʝʤʘʨʝʥʘ  ʧʨʠʣʠʢʦʤ ʩʠʤʫʣʠʨʘˁʘ ʧʦʥʘʰʘˁʘ ʦʙʿʝʢʪʘ ʫʩʣʝʜ ʨʘʟʣʠʯʠʪʠʭ ʩʠʪʫʘʮʠʿʘ-  

ʩʝʤ ʟʘʩʝʥʯʝˁʘ ʢʦʿʝ ʩʪʚʘʨʘ ʩʫʩʝʜʥʠ ʦʙʿʝʢʘʪ.  
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ʉʣʠʢʘ 6.6. ɽʥʪʝʨʠʿʝʨ ʠ ʝʢʩʪʝʨʠʿʝʨ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ 

 

ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʠ ʦʩʥʦʚʥʝ ʬʠʟʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ 

ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 6.5.
269

  

 

ʊʘʙʝʣʘ 6.5. ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʠ ʦʩʥʦʚʥʝ ʬʠʟʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ2  
ʇʨʦʛʨʘʤʩʢʠ ʩʘʜʨʞʘʿ ʩʘ ʦʩʥʦʚʥʠʤ ʜʠʤʝʥʟʠʿʘʤʘ ʠ ʦʙʨʘʜʘʤʘ ʧʦʚʨʰʠʥʘ ʧʦʜʘ ʨʘʟʣʠʯʠʪʠʭ ʛʨʫʧʘʮʠʿʘ ʫ ʉʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ ɺʦʞʜʦʚʘʮ 

ɻʨʫʧʘ ʉʘʜʨʞʘʿ ʛʨʫʧʘʮʠʿʘ ʂʦʥʩʪʨʫʢʮʠʿʘ 

ʇʦʚʨʰʠʥʝ ʠ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʛʨʫʧʘʮʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʧʦʨʪʩʢʫ ʟʛʨʘʜʫ 

ʆʙʨʘʜʘ ʧʦʜʘ ʠ 

ʇʦʚʨʰʠʥʝ ʧʨʦʩʪʦʨʠʿʘ 

ʇʦʚʨʰʠʥʘ 

ʛʨʫʧʘʮʠʿʝ 

ʇʨʦʮʝʥʪʫʘʣʥʠ 

ʦʜʥʦʩ 

ʛʨʫʧʘʮʠʿʘ ʫ 

ʦʜʥʦʩʫ ʥʘ 

ʦʙʿʝʢʘʪ 

ɼʝʦ ʍ 

(ʭʘʣʘ) 

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ 

ɻʣʝʜʘʣʠʰʪʝ ʩʘ ʦʙʝ 

ʩʪʨʘʥʝ ʙʦʨʠʣʠʰʪʘ 

 

 

 

 

 

 

 

 

ɸɹ  

ʏʝʣʠʯʥʘ 

 

ʇʦʜ: ʭʨʘʩʪʦʚ ʧʘʨʢʝʪ                

Pʠʛʨʘʣʠʰʪʘ= 1050,00 m
2 
 

                                   P = 2395,4 m
2
  

                                  

 V= 21747,5 m
3 
ʇʨʠʟʝʤˀʝ 

P=2786,0 m
2
 

ɼʚʦʨʘʥʘ 39,3% 

ɻʨʫʧʘʮʠʿʘ ʍ 

45,7 % ʉʚʣʘʯʠʦʥʠʮʝ ʠ ʪʫʰʝʚʠ 

ʩʫʜʠʿʝ ʠ ʩʫʚʝ 

ʩʚʣʘʯʠʦʥʠʮʝ ʩʘ 

ʢʦʨʠʜʦʨʦʤ 

ʇʦʜ: ʢʝʨʘʤʠʢʘ                                                

P = 390,6 m
2
  

                                   V= 1367,2 m
3
 

ɼʝʦ ɸ 

(ʘʥʝʢʩ ʫʟ 

ʍʦʣ (ʩʪʦʥʠ ʪʝʥʠʩ) ʠ ʫʣʘʟ 

ʫ ʭʘʣʫ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                              

P = 571,0 m
2
  

ʇʨʠʟʝʤˀʝ 

P= 1052,1 m
2 

20,5 % 

                                                

269 ʅʘ ʦʩʥʦʚʫ ʦʨʠʛʠʥʘʣʥʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, ʀʟʚʦʨ: ɸʨʭʠʚ, ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ 
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ʭʘʣʫ) ʢʦʥʩʪʨʫʢʮʠʿʘ 

 

ʀʩʧʫʥʘ ʦʧʝʢʘ 

 

ʂʨʦʚʥʘ 

ʯʝʣʠʯʥʘ 

ʨʝʰʝʪʢʘ 

                                   V= 1998,4 m
3
 

 

ʉʫʪʝʨʝʥ 

P = 198,4 m
2
 ʂʘʬʝ ɼʝʚʝʪʢʘ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                              

P = 219,2 m
2
  

                                   V= 767,1 m
3
 

Kʦʯʦʚʠ˂ ʪʝʨʝʪʘʥʘ 

ʇʦʜ:  ʢʝʨʘʤʠʢʘ                                               

P =261,9  m
2
  

                                   V= 1018,6 m
3
 

ʂʦʯʦʚʠ˂ ʩʘʣʘ ʟʘ ʧʠʣʘʪʝʩ, 

ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ 

ʇʦʜ ʢʝʨʘʤʠʢʘ                                               

P = 198,4 m
2
  

                                   V= 853,1 m
3
 

ɼʝʦ ɼ 

ʉʣʫʞʙʝʥʠ 

ʜʝʦ 

ʂʘʥʮʝʣʘʨʠʿʝ ʩʘ 

ʧʨʦʩʪʦʨʠʤʘ ʟʘ ʠʟʜʘʚʘˁʝ 

ʇʦʜ: ʪʘʧʠʩʦʥ , ʢʝʨʘʤʠʢʘ                                  

P = 774,9 m
2
  

                                                                   

V= 2870,9 m
3
 

ʇʨʠʟʝʤˀʝ 

P = 774,9 m
2
 

14,7 % 

ɼʝʦ ɽ 

ʂʫʛʣʘʥʘ 

ʂʫʛʣʘʥʘ 

ʠ ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ 

ʇʦʜ: ʢʝʨʘʤʠʢʘ                                                

P = 490,4 m
2
  

                                                                          

V= 1716,3 m
3
 

ʇʨʠʟʝʤˀʝ 

P= 490,4 m
2
 

8 % 

ɼʝʦ ʉ 

ʉʫʪʝʨʝʥ ʫʟ 

ʛʣʘʚʥʫ 

ʩʘʣʫ 

ʄʘʣʘ ʩʘʣʘ 1 

ʇʦʜ: ʧʘʨʢʝʪ                                                  

P = 239,1 m
2
  

                                                                         

V= 992,1m
3
                       

ʉʫʪʝʨʝʥ 

P= 635,2 m
2 

10,4 % 

ʇʨʦʩʪʦʨ ʫʟ ʤʘʣʫ ʩʘʣʫ 

ʇʦʜ: ʧʘʨʢʝʪ                                                      

P = 84,4 m
2
  

                                                                  

V= 350,2m
3
                       

ʂʘʨʘʪʝ ʩʘʣʘ 

ʇʦʜ: ʧʘʨʢʝʪ                                                      

P = 86,2 m
2
  

                                                                          

V= 357,9 m
3
                       

ʇʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ 

ʇʦʜ: ʢʝʨʘʤʠʢʘ                                                 

P = 46,9 m
2
  

                                                                         

V= 194,5 m
3
                

P ʩʫʪʝʨʝʥʘ= 3558,5 m
2 

P ʧʨʠʟʝʤˀʘ= 2527,8 m
2   

P= 6098,9 m
2
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6.2.3. ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ (ʉʎ1) ʠ 

ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ ɺʦʞʜʦʚʘʮ (ʉʎ2) ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ 

 

ʆʩʥʦʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ (ʉʎ1) ʠ ʉʧʦʨʪʩʢʦʛ ʮʝʥʪʨʘ 

ɺʦʞʜʦʚʘʮ (ʉʎ2) ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 6.6. ɼʘʪʘ 

ʝʿ ʫʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʦʙʘ ʦʙʿʝʢʪʘ ʩʘ ʿʝʜʠʥʩʪʚʝʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʧʨʠʢʘʟʫʿʫ˂ʠ 

ʧʦʩʪʦʿʝ˂ʫ ʩʠʪʫʘʮʠʿʫ ʫ ʩʤʠʩʣʫ ʚʝʣʠʯʠʥʝ, ʣʦʢʘʮʠʿʝ, ʪʠʧʦʣʦʛʠʿʝ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʠʥʩʪʘʣʠʨʘʥʝ ʦʧʨʝʤʝ ʠ ʦʧʝʨʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ.  

ʆʥʦ ʰʪʦ ʿʝ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʫ ʩʤʠʩʣʫ ʝʥʝʨʛʝʪʩʢʠʭ ʧʝʨʬʦʨʤʘʥʩʠ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʿʝ 

ʚʦʣʫʤʝʪʨʠʿʘ ʛʣʘʚʥʝ ʜʚʦʨʘʥʝ ʫ ʦʢʚʠʨʫ ʦʙʿʝʢʪʘ. ʉʧʦʨʪʩʢʝ ʭʘʣʝ ʛʨʘʹʝʥʝ ʧʨʝ 1980. 

ʛʦʜʠʥʝ ʩʫ ʤʘʭʦʤ ʥʝʠʟʦʣʦʚʘʥʝ, ʦʧʨʝʤˀʝˁʝ ʿʝʜʥʦʩʪʘʚʥʠʤ ʮʝʥʪʨʘʣʥʠʤ ʩʠʩʪʝʤʠʤʘ 

ʛʨʝʿʘˁʘ ʟʘ ʩʚʣʘʯʠʦʥʠʮʝ ʠ ʢʘʥʮʝʣʘʨʠʿʝ ʘʣʠ ʥʝ ʠ ʩʘ ʩʠʩʪʝʤʠʤʘ ʚʝʥʪʠʣʘʮʠʿʝ. ʆʙʘ ʦʙʿʝʢʪʘ 

ʠʤʘʿʫ ʠʩʪʫ ʚʝʣʠʯʠʥʫ ʙʦʨʠʣʠʰʪʘ ʘ ʟʥʘʯʘʿʥʦ ʿʝ ʜʘ ʿʝ ʢʦʜ ʿʝʜʥʦʛ ʙʦʨʠʣʠʰʪʝ ʜʝʣʦʤ 

ʫʢʦʧʘʥʦ ʠ ʠʟʦʣʦʚʘʥʦ ʩʘ ʩʚʠʭ ʩʪʨʘʥʘ ʧʦʤʦ˂ʥʠʤ ʧʨʦʩʪʦʨʠʤʘ, ʜʘʢʣʝ ʙʦʨʠʣʠʰʪʝ ʿʝ ʫ 

ʮʝʥʪʨʘʣʥʦʤ ʜʝʣʫ ʦʙʿʝʢʪʘ (ʉʎ2) ʘ ʜʨʫʛʠ ʦʙʿʝʢʘʪ ʠʤʘ ʛʣʘʚʥʫ ʩʘʣʫ ʩʘ ʩʧʦˀʥʠʤ 

ʟʠʜʦʚʠʤʘ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ, ʪʘʢʦʹʝ ʥʝʠʟʦʣʦʚʘʥʠʤ.  

 

ɺʠʟʫʝʣʥʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʿʦʤ, ʘʥʘʣʠʟʦʤ ʧʨʦʿʝʢʪʘ ʠ ʠʥʪʝʨʚʿʫʠʩʘˁʝʤ ʦʜʛʦʚʦʨʥʠʭ 

ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʧʦʜʘʮʠ ʥʝ ʙʠ ʣʠ ʩʝ ʩʪʚʦʨʠʣʘ ʩʣʠʢʘ ʩʚʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʜʘʪʘʢʘ; 

ʘʨʭʠʪʝʢʪʦʥʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʠ ʝʣʝʢʪʨʦʤʝʭʘʥʠʯʢʠʭ ʩʠʩʪʝʤʘ. 

ʀʜʝʥʪʠʬʠʢʦʚʘʥʠ ʩʫ ʧʦʪʝʥʮʠʿʘʣʥʠ ʧʨʦʙʣʝʤʠ ʠ ʜʝʬʠʥʠʩʘʥʠ ʧʨʠʦʨʠʪʝʪʠ ʧʨʠʣʠʢʦʤ 

ʩʘʥʘʮʠʿʝ. (ʘʥʢʝʪʥʠ ʣʠʩʪ ʇʨʠʣʦʛ 5). 

 

ʊʘʙʝʣʘ 6.6. ɸʨʭʠʪʝʢʪʦʥʩʢʝ ʠ ʢʦʥʩʪʨʫʢʮʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ 

ʦʧʪʠʤʠʟʘʮʠʿʫ ʦʜʘʙʨʘʥʠʭ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ, ʉʎ1 ʠ ʉʎ2  ʧʨʠʢʘʟʘʥʝ ʢʨʦʟ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ 
ɸʂ 

ʢʘʨʘʢʪʝʨʠʩʪ

ʠʢʝ 

ʉʎ 1 ( ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ) ʉʎ 2 (ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ) 

ʃʦʢʘʮʠʿʘ 

ɻʨʘʜ ɹʝʦʛʨʘʜ 

ʆʧʰʪʠʥʘ ɺʦʞʜʦʚʘʮ 

ʫʨʙʘʥʦ ʦʢʨʫʞʝˁʝ,  

ʟʝʣʝʥʠʣʦ, ʚʠʩʦʢʦ ʨʘʩʪʠˁʝ ʜʦʤʠʥʠʨʘ, 

ʪʝʨʝʥ ʫ ʧʘʜʫ 

ɻʨʘʜ ɹʝʦʛʨʘʜ 

ʆʧʰʪʠʥʘ ɺʦʞʜʦʚʘʮ 

ʫʨʙʘʥʦ ʦʢʨʫʞʝˁʝ,  

ʟʝʣʝʥʠʣʦ, ʥʠʩʢʦ ʨʘʩʪʠˁʝ ʜʦʤʠʥʠʨʘ, 

ʨʘʚʘʥ ʪʝʨʝʥ 

V 

V 

V 

~ 

~ 
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ʥʝʤʘ ʟʘʩʝʥʯʝˁʘ ʦʜ ʦʢʦʣʥʠʭ ʦʙʿʝʢʘʪʘ, ʠʤʘ ʦʜ 

ʣʠʩʪʦʧʘʜʥʦʛ ʜʨʚʝ˂ʘ 

ʜʝʣʠʤʠʯʥʦ ʟʘʩʝʥʯʝˁʝ ʦʜ ʦʢʦʣʥʠʭ ʦʙʿʝʢʘʪʘ ʠ ʟʝʣʝʥʠʣʘ ~ 

 

ʉʧʨʘʪʥʦʩʪ ʉʫʪ+ʇ+1 ʉʫʪ+ʇ  

ɻʦʜʠʥʘ 

ʠʟʛʨʘʜˁʝ 
1973-1974.  1972-1973. V 

ʇʦʚʨʰʠʥʘ 

ʦʙʿʝʢʪʘ 
6799,18 m2    6098,86 m2     

 

ʂʘʧʘʮʠʪʝʪʠ  

 

ʎʝʥʪʘʨ ʧʦʩʝʜʫʿʝ: 

¶ ʋʣʘʟʥʠ ʭʦʣ ʿʝ 

ʧʨʦʩʪʦʨ ʟʘ ʩʪʦʥʠ 

ʪʝʥʠʩ 

¶ ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ 

ʟʘ ʤʘʣʝ ʩʧʦʨʪʦʚʝ 

ʆʜʙʦʿʢʘ, ʢʦʰʘʨʢʘ, 

ʨʫʢʦʤʝʪ 

¶ ʉʚʣʘʯʠʦʥʠʮʝ ʠ 

ʪʫʰʝʚʠ 

¶ ʉʘʣʝ ʟʘ ʜʨʫʰʪʚʝʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʟʘ 150-

200 ʦʩʦʙʘ 

¶ ʂʣʫʙʩʢʠ ʧʨʦʩʪʦʨ ʩʘ 

ʙʠʬʝʦʤ 

¶ ʇʨʦʩʪʦʨʠʿʝ ʟʘ 

ʘʢʪʠʚʥʦʩʪʠ ʜʝʮʝ 

¶ ʉʣʫʞʙʝʥʝ ʧʨʦʩʪʦʨʝ 

ʇʦʚʨʰʠʥʝ ʛʨʫʧʘʮʠʿʘ,  

% ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʿʝʢʘʪ 

 
 

ʎʝʥʪʘʨ ʧʦʩʝʜʫʿʝ: 

¶  ʋʣʘʟʥʠ ʭʦʣ 

ʂʦʿʠ ʿʝ ʧʦʜʝˀʝʥ ʥʘ ʪʝʨʝʪʘʥʫ, 

ʧʨʦʩʪʦʨ ʟʘ ʩʪʦʥʠ ʪʝʥʠʩ ʠ ʢʘʬʝ 

¶ ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʟʘ ʤʘʣʝ 

ʩʧʦʨʪʦʚʝ 

ʆʜʙʦʿʢʘ, ʢʦʰʘʨʢʘ, ʨʫʢʦʤʝʪ 

¶ ʉʚʣʘʯʠʦʥʠʮʝ ʠ ʪʫʰʝʚʝ 

¶ ʉʘʣʝ ʟʘ ʜʨʫʰʪʚʝʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʟʘ 150-200 

ʦʩʦʙʘ, ʢʘʨʘʪʝ ʩʘʣʫ 

¶ ʂʣʫʙʩʢʠ ʧʨʦʩʪʦʨ ʩʘ 

ʙʠʬʝʦʤ ʠ ʢʫʛʣʘʥʦʤ 

¶ ʉʣʫʞʙʝʥʠ ʜʝʦ 

ʇʦʚʨʰʠʥʝ ʛʨʫʧʘʮʠʿʘ  % ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʙʿʝʢʘʪ 
 

¶ ʍʘʣʘ 

20 x 40 m + 2 m ʩʘ ʩʚʠʭ 

ʩʪʨʘʥʘ 

ʊʨʠʙʠʥʝ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ 

ʠʛʨʘʣʠʰʪʘ 

P ʮʝʣʝ ʩʘʣʝ= 1784,7 m2 

28,8 % 

 

 

 

ʇʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ ʫ ʜʝʣʫ 

ʍ  

7,85 % 

 

 

ʍʦʣ ʠ ʢʘʥʮʝʣʘʨʠʿʝ 

33,6 % 

 

 

ʄʘʣʘ ʩʘʣʘ ʠ ʧʨʘʪʝ˂ʠ 

ʧʨʦʩʪʦʨʠ 

ʉʚʣʘʯʠʦʥʠʮʝ ʠ ʪʝʭʥʠʯʢʠ 

ʧʨʦʩʪʦʨʠ  ʠ ʜʨʫʰ. 

ʘʢʪʠʚʥʦʩʪʠ 

ʋʧʨʘʚʘ ʠ ʪʝʭʥʠʯʢʠ 

ʧʨʦʩʪʦʨʠ 

29,7 % 

¶ ʍʘʣʘ 

20 x 40 m + 2 m ʩʘ ʩʚʠʭ 

ʩʪʨʘʥʘ 

ʊʨʠʙʠʥʝ ʩʘ ʜʚʝ ʩʪʨʘʥʝ 

ʠʛʨʘʣʠʰʪʘ 

P ʮʝʣʝ ʩʘʣʝ= 2395,4 m2 

39,3 % 

 

ʉʚʣʘʯʠʦʥʠʮʝ ʠ ʪʫʰʝʚʠ 

6,4 % 

 

 

ʍʦʣ (ʩʪʦʥʠ ʪʝʥʠʩ) ʠ 

ʠʟʥʘʿʤˀʝʥʠ ʧʨʦʩʪʦʨʠ 

20,5 % 

 

 

ʂʫʛʣʘʥʘ ʠ ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ 

8 % 

 

ʄʘʣʝ ʩʘʣʝ ʫʟ ʚʝʣʠʢʫ ʜʚʦʨʘʥʫ 

ʠ ʧʨʘʪʝ˂ʠ ʧʨʦʩʪʦʨʠ 

10,4 % 

V 

V 

~ 

~ 

~ 

 

ɹʨʦʿ ʤʝʩʪʘ 

ʛʣʝʜʘʣʠʰʪʝ 
1250 ʛʣʝʜʘʣʘʮʘ 2000 ʛʣʝʜʘʣʘʮʘ ~ 

ʂʦʥʩʪʨʫʢʮʠʿʘ 

ʉʚʝ ʥʦʩʝ˂ʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʩʫ ʘʨʤʠʨʘʥʦʙʝʪʦʥʩʢʝ- ʠʩʧʫʥʘ 

ʦʜ ʦʧʝʢʝ ʠʣʠ ʘʙ ʧʣʦʯʘ. 

ʂʨʦʚʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʿʝ ʯʝʣʠʯʥʘ ʨʝʰʝʪʢʘ270 

ʂʨʦʚ:  ʩʠʧʦʨʝʢʩ 15 cm 

ʊʨʘʥʩʧʘʨʝʥʪʥʝ ʟʘʩʪʘʢˀʝʥʝ ʧʦʚʨʰʠʥʝ ʥʘ ʬʘʩʘʜʠ-  

P= 1069,6 m2 

 ʇʬʘʩʘʜʝ= 4164,2 m2 

ɿʘʩʪʘʢˀʝʥʝ ʧʦʚʨʰʠʥʝ 25,7% 

 

ʆʩʥʦʚʥʘ ʥʦʩʝ˂ʘ ʢʦʥʪʨʫʢʮʠʿʘ ʿʝ ʯʝʣʠʯʥʘ. 

ʉʚʠ ʟʠʜʦʚʠ ʠ ʩʪʨʦʧʦʚʠ ʩʫ ʦʜ ʘʨʤʠʨʘʥʦʛ ʙʝʪʦʥʘ 

ɿʠʜʦʚʠ ʘʥʝʢʩʘ ʩʫ ʦʜ ʬʘʩʘʜʥʝ ʦʧʝʢʝ. 

ʂʨʦʚ ʯʝʣʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʜʫʨʠʩʦʣ 10 cm 

ʊʨʘʥʩʧʘʨʝʥʪʥʝ ʧʦʚʨʰʠʥʝ ʥʘ ʬʘʩʘʜʠ ʧʨʦʟʦʨʠ ʿʝʜʥʦʩʪʨʫʢʠ ʫ 

ʯʝʣʠʯʥʦʤ ʨʘʤʫ ʠ ʜʚʦʩʪʨʫʢʠ ʫ ʯʝʣʠʯʥʦʤ ʨʘʤʫ. 

ʇʨʦʟʦʨʠ ʥʘ ʚʝʣʠʢʦʿ ʭʘʣʠ ʩʫ ʬʠʢʩʥʦ ʟʘʩʪʘʢˀʝʥʠ, ʪʨʘʥʩʣʫʮʝʥʪʥʠ, ʫ 

ʯʝʣʠʯʥʠʤ ʨʘʤʦʚʠʤʘ. 

 ʊʨʘʥʩʧʘʨʝʥʪʥʝ ʧʦʚʨʰʠʥʝ ʥʘ ʬʘʩʘʜʠ- P= 945,3 m2 

~ 

 

                                                

270 ɺʠʰʝ ʫ ʜʝʣʫ ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʦʙʿʝʢʪʘ 
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 ʇʬʘʩʘʜʝ= 2635,6 m2 

ɿʘʩʪʘʢˀʝʥʝ ʧʦʚʨʰʠʥʝ 35,8 % 

ʈʝʞʠʤ ʨʘʜʘ 

ʦʙʿʝʢʘʪʘ 

ʈʘʟʣʠʯʠʪʠ ʨʝʞʠʤʠ ʨʘʜʘ ʟʘ ʜʚʦʨʘʥʫ ʠ ʧʨʘʪʝ˂ʝ ʧʨʦʩʪʦʨʝ 

ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʦ ʮʝʥʪʨʘ 

¶ ɼʚʦʨʘʥʘ- 8- 23 h, ʩʚʘʢʠʤ ʜʘʥʦʤ ʩʝʤ 01.01. 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ 8-16 h, ʩʝʤ ʚʠʢʝʥʜʦʤ ʠ 

ʧʨʘʟʥʠʮʠʤʘ 

ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ: 16 h ʜʥʝʚʥʦ. 

ʋ ʧʨʦʩʝʢʫ ʧʝʪ ʟʚʘʥʠʯʥʠʭ ʫʪʘʢʤʠʮʘ ʥʝʜʝˀʥʦ ʩʘ ʤʘʣʦʤ 

ʧʦʩʝʪʦʤ- 200-300 ʛʣʝʜʘʣʘʮʘ. 

ɿʚʘʥʠʯʥʝ ʫʪʘʢʤʠʮʝ ʧʦʩʝ˂ʝʥʝ ʚʠʢʝʥʜʦʤ ʫ ʧʫʥʦʤ 

ʢʘʧʘʮʠʪʝʪʫ. 

ʋ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʨʘʜ 12 h ʜʥʝʚʥʦ. 

 ʈʘʟʣʠʯʠʪʠ ʨʝʞʠʤʠ ʨʘʜʘ ʟʘ ʜʚʦʨʘʥʫ ʠ ʧʨʘʪʝ˂ʝ ʧʨʦʩʪʦʨʝ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʦ ʮʝʥʪʨʘ 

¶ ɼʚʦʨʘʥʘ- 8- 23h, ʩʚʘʢʠʤ ʜʘʥʦʤ ʩʝʤ 01.01. 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ 7-15 h, ʩʝʤ ʚʠʢʝʥʜʦʤ ʠ ʧʨʘʟʥʠʮʠʤʘ 

ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ: 16 h ʜʥʝʚʥʦ. 

ʋ ʧʨʦʩʝʢʫ 3 ʟʚʘʥʠʯʥʝ ʫʪʘʢʤʠʮʘ ʥʝʜʝˀʥʦ ʩʘ ʤʘʣʦʤ ʧʦʩʝʪʦʤ- 200-

300 ʛʣʝʜʘʣʘʮʘ. 

ɿʚʘʥʠʯʥʝ ʫʪʘʢʤʠʮʝ ʧʦʩʝ˂ʝʥʝ ʚʠʢʝʥʜʦʤ ʫ ʧʫʥʦʤ ʢʘʧʘʮʠʪʝʪʫ. 

ʋ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʨʘʜ 12 h ʜʥʝʚʥʦ. 

ʋ ʪʦʢʫ ʥʝʜʝˀʝ ʢʦʨʠʩʪʠ ʩʝ ʩʚʘʢʠ ʜʘʥ. 

 

V 

 

ʂɻʍ 

ʩʠʩʪʝʤ 

ʇʦʜʩʪʘʥʠʮʘ ʩʝ ʥʘʣʘʟʠ ʫ ʩʫʪʝʨʝʥʫ ʦʙʿʝʢʪʘ ʠ ʥʘʧʘʿʘ ʩʝ ʠʟ 

ʮʝʥʪʨʘʣʥʝ ʪʦʧʣʘʥʝ  ʂʦˁʘʨʥʠʢ ʠ ʩʘʜʨʞʠ ʨʘʟʤʝˁʠʚʘʯ 

ʪʦʧʣʦʪʝ, ʨʘʟʜʝʣʥʠʢ ʠ ʩʘʙʠʨʥʠʢ ʪʦʧʣʝ ʠ ʚʨʝʣʝ ʚʦʜʝ. 

ʋ ʦʙʿʝʢʪʫ ʧʦʩʪʦʿʝ ʣʠʚʝʥʠ ʪʦʧʣʦʪʥʠ ʨʘʜʠʿʘʪʦʨʠ, ʪʝʨʤʠʢ 

88-IV, 680-IV ʠ 430-IV.ʨʘʟʣʠʯʠʪʠʭ ʚʠʩʠʥʘ ʟʙʦʛ 

ʨʘʟʣʠʯʠʪʠʭ ʧʘʨʘʧʝʪʘ. 

ʈʘʟʚʦʜʥʘ ʛʨʝʿʥʘ ʤʨʝʞʘ ʩʝ ʜʝʣʠ ʥʘ ʯʝʪʠʨʠ ʛʨʘʥʝ ʦʜ 

ʪʦʧʣʦʪʥʝ ʧʦʜʩʪʘʥʠʮʝ ʠ ʠʜʝ ʫ ʧʣʘʬʦʥ ʩʫʪʝʨʝʥʘ ʘ ʛʜʝ 

ʥʝʤʘ ʩʫʪʝʨʝʥʘ ʙʝʪʦʥʩʢʠʤ ʢʘʥʘʣʦʤ. 

ɺʝʥʪʠʣʘʮʠʦʥʘ ʢʦʤʦʨʘ ʟʘ ʫʣʘʟʥʫ ʧʘʨʪʠʿʫ ʩʘʜʨʞʠ ʙʦʿʣʝʨ 

ʦʜ 2000 l ʫ ʢʦʿʦʿ ʩʝ ʧʨʠʧʨʝʤʘ ʧʦʪʨʦʰʥʘ ʪʦʧʣʘ ʚʦʜʘ.271 

ʋ ʦʙʿʝʢʪʫ ʩʝ ʥʘʣʘʟʝ ʪʨʠ ʧʦʜʩʪʘʥʠʮʝ (ʿʝʜʥʘ ʫ ʩʫʪʝʨʝʥʫ ʥʘ ʟʘʧʘʜʫ- ʩʘ 

ʢʦʤʦʨʦʤ ʟʘ ʛʨʝʿʘˁʝ ʠ ʚʝʥʪʠʣʘʮʠʿʫ ʚʝʣʠʢʝ ʩʘʣʝ ʠ ʧʨʠʧʨʝʤʫ 

ʩʘʥʠʪʘʨʥʝ ʪʦʧʣʝ ʚʦʜʝ ʦʜ 5000m2  

ɼʨʫʛʘ ʫ ʿʫʞʥʦʤ ʜʝʣʫ ʩʘ ʢʣʠʤʘ ʢʦʤʦʨʦʤ ʟʘ ʛʨʝʿʘˁʝ ʠ ʚʝʥʪʠʣʘʮʠʿʫ 

ʚʝʣʠʢʝ ʩʘʣʝ ʠ ʿʦʰ ʜʚʝ ʤʘʣʝ ʢʣʠʤʘ ʢʦʤʦʨʝ ʟʘ ʤʘʣʫ ʩʘʣʫ ʠ 

ʩʚʣʘʯʠʦʥʠʮʝ. ʊʨʝ˂ʘ ʧʦʜʩʪʘʥʠʮʘ ʥʠʿʝ ʫ ʬʫʥʢʮʠʿʠ. 

ʆʙʿʝʢʘʪ ʠʤʘ ʠʥʜʠʚʠʜʫʘʣʥʝ ʢʣʠʤʘ ʩʧʣʠʪ ʫʨʝʹʘʿʝ ʥʘʢʥʘʜʥʦ 

ʫʛʨʘʹʝʥʝ. 

ʈʘʜʠʿʘʪʦʨʩʢʦ ʛʨʝʿʘˁʝ. 

~ 

 

ʆʩʚʝʪˀʝˁʝ 

ʆʩʚʝʪˀʝˁʝ ʭʦʣʘ ʧʨʝʜʚʠʹʝʥʦ ʬʣʫʦʨʦʩʮʝʥʪʥʠʤ 

ʩʠʿʘʣʠʮʘʤʘ. ʂʘʥʮʝʣʘʨʠʿʝ ʠ ʭʦʜʥʠʮʠ ʩʫ ʦʧʪʨʝʤˀʝʥʠ 

ʠʥʢʘʜʝʩʮʝʥʪʥʠʤ ʩʠʿʘʣʠʮʘʤʘ ʠ ʬʣʫʦ ʩʠʿʘʣʠʮʘʤʘ. ʉʘʣʘ 

ʿʝ ʦʩʚʝʪˀʝʥʘ ʨʝʬʣʝʢʪʦʨʠʤʘ ʦʢʦ 30 ʢʦʤ. +15 ɸ2 mini hit 

de 400 W. ʀʥʢʘʜʝʩʮʝʥʪʥʝ ʩʠʿʘʣʠʮʝ ʠ ʬʣʫʦ ʩʠʿʘʣʠʮʝ ʩʫ 

ʫ ʢʘʥʮʝʣʨʠʿʘʩʢʠʤ ʧʨʦʩʪʦʨʠʤʘ ʠ ʭʦʣʫ. 

ʆʩʚʝʪˀʝˁʝ ʩʘʣʝ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʦʢʦ 350 ʩʚʝʪʠˀʢʠ ʪʠʧʘ ELKO, 

Maribor, Ģivina, IC 121-1 400 W. ʋ ʬʫʥʢʮʠʿʠ ʿʝ ʦʢʦ 70 % ʩʚʝʪʠˀʢʠ  

ʄʘʢʩʠʤʘʣʥʠ ʠʥʪʝʥʟʠʪʝʪ ʚʝʰʪʘʯʢʝ ʦʩʚʝʪˀʝʥʦʩʪʠ ʠʟʥʦʩʠ ʦʢʦ 1000 

lux. 

ʂʘʥʮʝʣʘʨʠʿʝ ʠ ʭʦʜʥʠʮʠ ʩʫ ʦʧʨʝʤˀʝʥʠ ʠʥʢʘʜʝʩʮʝʥʪʥʠʤ 

ʩʠʿʘʣʠʮʘʤʘ ʠ ʬʣʫʦ ʩʚʝʪʠˀʢʘʤʘ ʩʘ ʤʘʛʥʝʪʩʢʠʤ ʧʨʠʛʫʰʠʚʘʯʠʤʘ.272 

~ 

 

 

ʇʦʚʨʰʠʥʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʟʘʫʟʠʤʘ ʧʨʠʙʣʠʞʥʦ 30 % ʦʜ ʧʦʚʨʰʠʥʝ 

ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʫ ʦʙʘ ʩʣʫʯʘʿʘ. 

 

 

                                                

271 ʀʟ ʛʣʘʚʥʦʛ ʤʘʰʠʥʩʢʦʛ ʧʨʦʿʝʢʪʘ ʮʝʥʪʨʘʣʥʦʛ ʛʨʝʿʘˁʘ ʠ ʧʦʪʨʦʰʥʝ ʪʦʧʣʝ ʚʦʜʝ ʦʙʿʝʢʪʘ ʎʝʥʪʨʘ ʟʘ ʜʝʮʫ 

ʠ ʦʤʣʘʜʠʥʫ ʐʫʤʠʮʝ ( ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ), ʀʥʢʦʪʝʭʥʘ, 1971. ɸʨʭʠʚ ʦʧʰʪʠʥʝ 

ɺʦʞʜʦʚʘʮ 
272 ʀʟ ʧʨʦʿʝʢʪʘ ʉʪʫʜʠʿʝ ʝʥʝʨʛʝʪʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʉʎ ɺʦʞʜʦʚʘʮ, ʠʥʛ. ʤʘʰ. ʈʘʥʢʦ ɹʦʞʦʚʠ˂, EnPlus 



159 

 

 

6.2.4. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʝʣʝʤʝʥʘʪʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2 

 

ʋʪʚʨʹʠʚʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2 ʧʦʜʨʘʟʫʤʝʚʘ ʘʥʘʣʠʟʫ ʬʠʟʠʯʢʠʭ ʠ 

ʪʝʨʤʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʦʙʿʝʢʘʪʘ. 

 

ʄʆɼɽʃ 1 

 

ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ 

 

ɻʫʙʠʮʠ ʪʦʧʣʦʪʝ
273

 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ ʠ ʫʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ  

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʜʝʣʘ ʉʎ1 ʧʦ ʧʠʪʘˁʫ ʧʨʠʨʦʜʥʝ ʚʝʥʪʠʣʘʮʠʿʝ ʠ ʠʥʬʠʣʪʨʘʮʠʿʝ ʜʘʪʝ 

ʩʫ ʪʘʙʝʣʠ 6.7.  

 

ʊʘʙʝʣʘ 6.7. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ1 ʚʝʟʘʥʝ ʟʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʠʥʬʠʣʪʨʘʮʠʿʫ
274

 

ʆʙʿʝʢʘʪ 

ɺʨʝʤʝ ʦʪʚʘʨʘˁʘ 

ʧʨʦʟʦʨʘ 

ʇʦʚʨʰʠʥʘ ʦʪʚʦʨʘ (% ʦʜ 

ʧʦʚʨʰʠʥʝ ʧʦʜʘ) 
ʀʥʬʠʣʪʨʘʮʠʿʘ ʚʘʟʜʫʭʘ 

8-16h 15,7 0,8 

ɼʚʦʨʘʥʘ ʫ ʦʙʿʝʢʪʫ - 6,8 0,5 

 

ʊʘʙʝʣʘ 6.8. ʜʘʿʝ ʧʨʝʛʣʝʜ ʘʥʘʣʠʟʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʤʦʜʝʣʘ ʉʎ1 ʠ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ 

ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ˁʝʤʫ. 

 

 

 
 

 

 

 
 

                                                

273 ʇʨʦʨʘʯʫʥ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
274 ʇʨʝʤʘ ʪʘʙʝʣʠ 3.4.2.1. ʟʘ ʟʛʨʘʜʝ ʩʘ ʚʠʰʝ ʩʪʘʥʦʚʘ, ʇʨʘʚʠʣʥʠʢʘ ʦ ɽ ɽ ʟʛʨʘʜʘ ʉʣ. ɻʣ. 61/2011 
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ʊʘʙʝʣʘ 6.8. ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʉʎ1- ʎʝʥʪʨʘ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ  

ʆʙʿʝʢʪʘ ʢʘʦ ʮʝʣʠʥʝ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʆʧʠʩ 
U 

W/m2K 

ʇʦʚʨʰʠʥʘ 

ɸ (m2) 

ʌʘʢʪʦʨ 

ʢʦʨʝʢʮʠʿe

ʪʝʤʧ.Fx 

ʇʦʚʨʰʠʥʩ

ʢʠ 

ʪ.ʛʫʙʠʮʠ 

UxAxFx 

ʋʜʝʦ % 

ʉʧʦˀʥʠ ʟʠʜ ʢʝʨʘʤʠʯʢʠ 

ʤʦʟʘʠʢ, ʧʨʠʟʝʤˀʝ ʠ ʩʧʨʘʪ 

ɹʝʣʠ ʢʝʨʘʤʠʯʢʠ ʤʦʟʘʠʢ 0,8 cm   

ɹʝʪʦʥʩʢʘ ʧʣʦʯʘ 12 cm 

ʊʘʨʦʣʠʪ 7,5 cm 

ʄʘʣʪʝʨ 1,2 cm 

0,368  1789,56 1,0 658,56 19,82 

ʉʧʦˀʥʠ ʟʠʜ ʩʫʪʝʨʝʥ 

ʐˀʫʥʘʢ 15 cm  

ɿʘʰʪʠʪʘ ʭʠʜʨʦʠʟʦʣʘʮʠʿʝ ʟʠʜ ʦʜ ʧʦʣʘ 

ʦʧʝʢʝ 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ 0,5 cm (ʙʠʪʫʤʝʥ 

ʘʣʫʬʦʣʠʿʘ) 

ɹʝʪʦʥ 25 cm 

ʄʘʣʪʝʨ 1,2 cm 

1,159 933,26 0,6 648,99 19,53 

ʉʧʦˀʥʠ ʟʠʜ  ʜʚʦʨʘʥʝ, ʩʘʤʦ 

ʜʝʦ 

ʆʧʝʢʘ 38 cm 

ʄʘʣʪʝʨ 1,2 cm 
1,858 1051,52 1,0 1953,72 58,81 

ʊʨʘʥʩʧʘʨʝʥʪʥ

ʠ ʜʝʣʦʚʠ 

ʦʙʿʝʢʪʘ 

ʇʨʦʟʦʨʠ 

ɸʣʫʤʠʥʠʿʫʩʢʠ ʦʢʚʠʨʠ ʩʘ ʧʨʦʟʠʨʥʠʤ ʠ 

ʦʨʥʘʤʝʥʪ ʩʪʘʢʣʦʤ, ʿʝʜʥʦʩʪʨʫʢʠʤ 

Uf ʫʢˀʫʯʫʿʫ˂ʠ ʦʢʚʠʨ 

= 3,201 

Ug ʩʘʤʦ ʩʪʘʢʣʦ = 

3,201 

g EN 410= 0,707 
947,74 

0,7 

663,42 19,91 

ɺʨʘʪʘ  

ɸʣʫʤʠʥʠʿʫʤʩʢʠ ʦʢʚʠʨʠ ʩʘ ʧʨʦʟʠʨʥʠʤ 

ʠ ʦʨʥʘʤʝʥʪ ʩʪʘʢʣʦʤ, ʿʝʜʥʦʩʪʨʫʢʠʤ 

Uf ʫʢˀʫʯʫʿʫ˂ʠ ʦʢʚʠʨ 

= 3,201 

Ug ʩʘʤʦ ʩʪʘʢʣʦ = 

3,201 

g EN 410= 0,707 

0,7 

ʊʨʘʥʩʧʘʨʝʥʪʥ

ʠ ʜʝʣʦʚʠ ʢʦʜ 

ʜʚʦʨʘʥʝ 

ʇʨʦʟʦʨʠ 

ɸʣ. ʧʨʦʬʠʣʠ ʩʘ ʿʝʜʥʦʩʪʨʫʢʠʤ 

ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦʤ 

Uf ʫʢˀʫʯʫʿʫ˂ʠ ʦʢʚʠʨ 

= 2,857 

Ug ʩʘʤʦ ʩʪʘʢʣʦ = 

2,856 

g EN 410= 0,608 

121,88 0,7 243,79 
7,33 

ɺʨʘʪʘ ɼʨʚʝʥʘ ʚʨʘʪʘ 2,194 45,0 1,0 98,73 

ʈʘʚʘʥ ʢʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ, ʙʝʟ ʜʚʦʨʘʥʝ 

ʉʣʦʿ ʰˀʫʥʢʘ 4 cm 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ ʠ ʟʘʰʪʠʪʘ ʦʜ 

ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ 

ʇʘʨʦʟʘʧʪʠʚʥʠ ʩʣʦʿ ʠ ʪʦʧʣʦʪʥʘ 

ʠʟʦʣʘʮʠʿʘ, ʧʦʣʠʫʨʝʪʘʥ 4 cm 

ʄʨʰʘʚʠ ʙʝʪʦʥ ʟʘ ʧʘʜ 4-24 cm 

ʩʣʦʿ ʟʘ ʠʟʿʝʜʥʘʯʘʚʘˁʝ ʧʨʠʪʠʩʢʘ 

ɸɹ ʧʣʦʯʘ 15 cm 

ʄʘʣʪʝʨ 1,25 cm 

0,467 2631,29 1,0 1228,81 36,99 
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ʂʨʦʚ ʜʚʦʨʘʥʝ 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ ʠ ʟʘʰʪʠʪʘ ʦʜ 

ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ, ʚʫʣʢʘʧʨʝʥ ʬʦʣʠʿʘ ʫ 

ʘʣʫʤʠʥʠʿʫʤ ʙʦʿʠ 

Tʦʧʣʦʪʥʘ ʠʟʦʣʘʮʠʿʘ, ʧʦʣʠʫʨʝʪʘʥ 4 cm 

ʉʣʦʿ ʟʘ ʠʟʿʝʜʥʘʯʘʚʘˁʝ ʧʨʠʪʠʩʢʘ 

ʇʘʨʦʟʘʧʪʠʚʥʠ ʩʣʦʿ 

ʉʠʧʦʨʝʢʩ 15 cm 

ʈʝʰʝʪʢʘ- ʚʘʟʜʫʰʥʠ ʩʣʦʿ ʜʦ 220 cm 

ʍʨʘʩʪʦʚʝ ʜʘʰʯʠʮʝ 2 cm 

0,302 1784,69 1,0 542,55 16,33 

ʇʦʜ ʥʘ ʪʣʫ ʦʙʿʝʢʪʘ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ʐˀʫʥʘʢ 15 cm  

ɹʝʪʦʥ  ʄɹ160 8cm 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ 1 ʭʘʨʪʠʿʘ 2 ʧʨʝʤʘʟʘ 

ɹʝʪʦʥ  ʄɹ110  6 cm 

ʎʝʤʝʥʪʥʠ ʤʘʣʪʝʨ 3 cm 

ʄʦʟʘʠʢ  2/2 cm 

1,291 2631,29 0,5 1698,49 51,12 

ʇʦʜ ʜʚʦʨʘʥʝ ʫʢˀʫʯʫʿʫ˂ʠ 

ʪʨʠʙʠʥʝ 

ʐˀʫʥʘʢ 15 cm  

ɹʝʪʦʥ  ʄɹ160 8 cm 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ 1 ʭʘʨʪʠʿʘ 2 ʧʨʝʤʘʟʘ 

ɹʝʪʦʥ ʄɹ110 6 cm 

ʍʨʘʩʪʦʚ ʧʘʨʢʝʪ ʥʘ ʝʣʘʩʪʠʯʥʥʦʿ 

ʧʦʜʣʦʟʠ ʚʠʩʠʥʝ 16 cm  

0,509 1784,69 0,5 454,20 13,67 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʮʝʣʦʛ ʦʙʿʝʢʪʘ 
×ɸ= 

12615,29 
 

Hts= 

8191,26 
 

ʋʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 8,48 % 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʩʘʤʦ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ  

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʆʧʠʩ- ʩʧʦˀʘ ʢʘ ʫʥʫʪʨʘ 
U 

W/m2K 

ʇʦʚʨʰʠʥʘ 

ɸ (m2) 

ʌʘʢʪʦʨ 

ʢʦʨʝʢʮʠʿe

ʪʝʤʧ.Fx 

 

UxAxFx 
ʋʜʝʦ % 

ʉʧʦˀʥʠ ʟʠʜ 

ʜʦ ʚʠʩʠʥʝ 2,40 m ʙʝʪʦʥ ʫ ʨʝʥʜʠʩʘʥʦʿ 

ʦʧʣʘʪʠ 

ʦʜ 2,40- 5,80 ʬʫʛʦʚʘʥʘ ʦʧʝʢʘ 38cm 

ʤʘʣʪʝʨ 1,25 cm 

ʦʜ 5,80- 8,20 ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦ 

ʥʘʟʠʜʘʢ ʙʝʪʦʥ ʫ ʨʝʥʜʠʩʘʥʦʿ ʦʧʣʘʪʠ 

1,858 1051,52 1,0 1953,72 54,89 

ɿʠʜ ʢʘ ʫʥʫʪʨʘʰˁʝʤ 

ʧʨʦʩʪʦʨʫ ʢʘ ʛʨʝʿʘʥʦʤ ʜʝʣʫ 

ʄʘʣʪʝʨ 1,3 

ʆʧʝʢʘ 10,5 

ʄʘʣʪʝʨ 1,3 

1,764 303,98 0,8 428,98 12,05 

ʆʪʚʦʨʠ 
ʇʨʦʟʦʨʠ 

ɸʣʫʤʠʥʠʿʫʤʩʢʠ ʧʨʦʬʠʣʠ ʩʘ 

ʿʝʜʥʦʩʪʨʫʢʠʤ ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦʤ 

Ufʫʢˀʫʯʫʿʫ˂ʠ ʦʢʚʠʨ = 

3,0 

Ug ʩʘʤʦ ʩʪʘʢʣʦ = 

2,856 

g EN 410= 0,608 

121,9 0,7 243,70 
8,94 

ɺʨʘʪʘ  ɼʨʚʝʥʘ ʚʨʘʪʘ  2,194 45,0 1,0 98,73 

ʂʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ 
ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ ʠ ʟʘʰʪʠʪʘ ʦʜ 0,302 1784 ,7 1,0 538,98 15,15 
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ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ, ʚʫʣʢʘʧʨʝʥ ʬʦʣʠʿʘ ʫ 

ʘʣʫʤʠʥʠʿʫʤ ʙʦʿʠ 

ʊʦʧʣʦʪʥʘ ʠʟʦʣʘʮʠʿʘ, ʧʦʣʠʫʨʝʪʘʥ 4 cm 

ʉʣʦʿ ʟʘ ʠʟʿʝʜʥʘʯʘʚʘˁʝ ʧʨʠʪʠʩʢʘ 

ʇʘʨʦʟʘʧʪʠʚʥʠ ʩʣʦʿ 

ʉʠʧʦʨʝʢʩ 15 cm 

ʈʝʰʝʪʢʘ- ʚʘʟʜʫʰʥʠ ʩʣʦʿ ʜʦ 220 cm 

ʍʨʘʩʪʦʚʝ ʜʘʰʯʠʮʝ 2 cm 

ʇʦʜ ʥʘ ʪʣʫ 

ʐˀʫʥʘʢ 15 cm  

ɹʝʪʦʥ ʄɹ160 8 cm 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ 1 ʭʘʨʪʠʿʘ 2 ʧʨʝʤʘʟʘ 

ɹʝʪʦʥ ʄɹ110 6 cm 

ʍʨʘʩʪʦʚ ʧʘʨʢʝʪ ʥʘ ʝʣʘʩʪʠʯʥʥʦʿ 

ʧʦʜʣʦʟʠ ʚʠʩʠʥʝ 16 cm 

0,509 1784,7 0,5 454,21 12,76 

 

 
 

×ɸ=  

5091,8 
 

Hts= 

3718,41 
 

ʋʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 2,39 % 

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʜʚʦʨʘʥʝ ɸ [m
2
]  5091,8 

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ ɸ [m
2
]  12615,29 

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ  ʜʚʦʨʘʥʝ ɸf [m
2
] 1784,69   

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ ɸf [m
2
] 6799,18 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʜʚʦʨʘʥʝ V [m
3
]  14331,18 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ V [m
3
]  31788,24 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʜʚʦʨʘʥʝ f0 [m
-1
] 0,355 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ f0 [m
-1
] 0,397 

 

 

ʆʙʿʝʢʘʪ ʢʘʦ ʮʝʣʠʥʘ ʉʎ1 

 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTB [W/K]  

HTB = 0,1 x ɆA = 0,1 x 12615,29= 1261,53 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HT [W/K]  

HT = HTS + HTB= = 8191,26+1261,53= 9452,79 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʪʢʘʢ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ HôT [W/(m
2
K)]

275
 

HTô = HT / A= 0,749 

 

 

                                                

275 ʆʜʨʝʹʫʿʝ ʩʝ ʧʨʝʤʘ ʦʜʝˀʢʫ 3.4.2.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. 
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HTô [W/(m2K)] 
HTômax 

[W/(m2K)]276 

ʀʩʧʫˁʝʥʦ 

ɼɸ / ʅɽ 

0,759 0,68 ʥʝ 

 

ʊʘʙʝʣʘ 6.9. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv = 0.33 x V x n 
ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ V 

[m
3
]  

31788,24 

ɿʘʧʪʠʚʝʥʦʩʪ ʧʨʦʟʦʨʘ ʩʨʝʜˁʘ 

ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ n [h-1
] 0,8 

ʂʦʝʬʠʮʠʿʝʥʪ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʛʫʙʠʪʢʘ [kW/K] 8392,1 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 6.10. 

 

 

ʊʘʙʝʣʘ 6.10. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʟʘ 

ʦʙʿʝʢʘʪ ʉʎ1
277

  
ʆʧʠʩ ʉʎ1 ʦʙʿʝʢʘʪ 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʣʝʪʠ ÜC 26  

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʟʠʤʠ ÜC 18 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʦʩʦʙʠ Qlj [W/per] 100 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ 
[W/m

2
] 5,0 

ɼʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ qel [kWh/m
2
]
 10 

ʇʨʠʩʫʪʥʦʩʪ ʪʦʢʦʤ ʜʘʥʘ  [h] 6 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ m
3 
/ (h.per) 14 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 
m

3 
/ (h.per) 0,7 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.11. 

 

 

 

                                                

276 ʄʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʛ ʪʨʘʥʩʤʠʩʠʦʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ ʟʛʨʝʜʝ ʠʣʠ ʜʝʣʘ 

ʟʛʨʘʜʝ Hôʊ [W/(m2K)] ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.4.2.3.1. ʇʨʘʚʠʣʥʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
277

 ʇʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʈʉ SRPS EN ISO 13790 
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ʊʘʙʝʣʘ 6.11. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ, ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ ɽɽ 
ʌʘʢʪʦʨ ʦʩʝʥʯʝʥʦʩʪʠ Fsh 0,9 

ʌʘʢʪʦʨ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʟʘ ʩʪʘʢʣʦ   g 0,83 

ɽʤʠʩʠʚʥʦʩʪ ʩʧʦˀʥʝ ʧʦʚʨʰʠʥʝ ʟʠʜʘ 0,9 

ʆʪʧʦʨ ʧʨʝʣʘʟʫ ʪʦʧʣʦʪʝ ʟʘ ʩʧʦˀʥʫ ʩʪʨʘʥʫ ʟʠʜʘ  R 0,04 

 

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʫ ʦʙʿʝʢʪʫ ʉʎ1 

 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTB [W/K]  

HTB = 0,1 x ɆA =  509,18 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HT [W/K]  

HT = HTS + HTB=  3718,41+509,18= 4227,59 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ HôT [W/(m
2
K)]

278
 

HTô = HT / A= 0,830 

 

HTô [W/(m2K)] 
HTômax 

[W/(m2K)]279 

ʀʩʧʫˁʝʥʦ 

ɼɸ / ʅɽ 

0,830 0,68 ʥʝ 

 

ʊʘʙʝʣʘ 6.12. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv = 0.33 x V x n, ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ ɽɽ, ʀʥʞʝˁʝʨʩʢʘ 

ʢʦʤʦʨʘ ʉʨʙʠʿʝ 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ V [m3
]  14331,18 

ɿʘʧʪʠʚʝʥʦʩʪ ʧʨʦʟʦʨʘ ʩʨʝʜˁʘ 

ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ n [h-1
] 0,6 

ʂʦʝʬʠʮʠʿʝʥʪ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʛʫʙʠʪʢʘ [kW/K] 2837,57 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 

6.13. 

 

 

                                                

278 ʆʜʨʝʹʫʿʝ ʩʝ ʧʨʝʤʘ ʦʜʝˀʢʫ 3.4.2.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. 
279 ʄʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʛ ʪʨʘʥʩʤʠʩʠʦʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ ʟʛʨʝʜʝ ʠʣʠ ʜʝʣʘ 

ʟʛʨʘʜʝ Hôʊ [W/(m2K)] ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.4.2.3.1. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
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ʊʘʙʝʣʘ 6.13. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ
280

  
ʆʧʠʩ ʉʎ1 ʜʚʦʨʘʥʘ 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʣʝʪʠ ÜC 20
281

 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʟʠʤʠ ÜC 16
282

 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʦʩʦʙʠ Qlj [W/per] 100 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ 
[W/m

2
] 5,0 

ɼʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ qel [kWh/m
2
]
 10 

ʇʨʠʩʫʪʥʦʩʪ ʪʦʢʦʤ ʜʘʥʘ  [h] 6 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ m
3 
/ (h.per) 14 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʿʝʜ. 

ʇʦʚʨʰʠʥʝ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 
m

3 
/ (h.per) 0,7 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 

6.14. 

 

ʊʘʙʝʣʘ 6.14.ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁ, ʀʟʚʦʨ: ɽʣʘʙʦʨʘʪ ɽɽ 
ʌʘʢʪʦʨ ʦʩʝʥʯʝʥʦʩʪʠ Fsh 0,9 

ʌʘʢʪʦʨ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʟʘ ʩʪʘʢʣʦ   g 0,83 

1. ɽʤʠʩʠʚʥʦʩʪ ʩʧʦˀʥʝ ʧʦʚʨʰʠʥʝ ʟʠʜʘ 0,9 

2. ʆʪʧʦʨ ʧʨʝʣʘʟʫ ʪʦʧʣʦʪʝ ʟʘ ʩʧʦˀʥʫ ʩʪʨʘʥʫ ʟʠʜʘ  R 0,04 

1.2.ʚʨʝʜʥʦʩʪʠ ʧʨʝʫʟʝʪʝ ʠʟ ʩʦʬʪʚʝʨʘ IES VE 

 

 

 

 

 

 

 

 

 

 

                                                

280 ʇʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ 

ɽʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʈʉ 
281 ʇʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ ʈʉ ʠʟʥʦʩʠ 18-26ÜC ʟʘ ʩʧʦʨʪʩʢʝ ʮʝʥʪʨʝ, ʥʠʿʝ ʦʜʚʦʿʝʥʘ ʜʚʦʨʘʥʘ 
282 ʪʘʙʝʣʘ 2.8. 
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ʄʆɼɽʃ 2 

 

ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ, ʉʎ2 

 

ɻʫʙʠʮʠ ʪʦʧʣʦʪʝ
283

 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʟʛʨʘʜʝ ʠ ʫʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 

ʉʚʦʿʩʪʚʘ ʉʎ2 ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʠ ʠʥʬʠʣʪʨʘʮʠʿʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 6.15.  

 

ʊʘʙʝʣʘ 6.15. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʉʎ2 ʚʝʟʘʥʝ ʟʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʠ ʠʥʬʠʣʪʨʘʮʠʿʫ
284

 

ʆʙʿʝʢʘʪ 

ɺʨʝʤʝ ʦʪʚʘʨʘˁʘ 

ʧʨʦʟʦʨʘ 

ʇʦʚʨʰʠʥʘ ʦʪʚʦʨʘ (% ʦʜ 

ʧʦʚʨʰʠʥʝ ʧʦʜʘ) ʋʜʝʦ 

ʟʘʩʪʘʢˀʝˁʘ ʧʨʝʤʘ ʧʦʚʨʰʠʥʠ 

ʧʦʜʘ 

ʀʥʬʠʣʪʨʘʮʠʿʘ ʚʘʟʜʫʭʘ 

7-15h 15,5 0,6 

ɼʚʦʨʘʥʘ ʫ ʦʙʿʝʢʪʫ - 19,2 0,5 

 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʥʘʯʘʿʥʝ ʟʘ ʝʥʝʨʛʝʪʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʜʘʪʝ ʩʫ ʫ 

ʪʘʙʝʣʠ 6.16. 

 

ʊʘʙʝʣʘ 6.16. ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʉʎ2- ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ 

ʇʦʟʠʮʠʿe ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ  

ʦʙʿʝʢʪʘ ʢʘʦ ʮʝʣʠʥʝ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʆʧʠʩ, ʩʧʦˀʘ ʢʘ ʫʥʫʪʨʘ 
U 

W/m2K 

ʇʦʚʨʰʠ

ʥʘ ɸ 

(m2) 

ʌʘʢʪʦʨ 

ʢʦʨʝʢʮʠ

ʿe 

ʪʝʤʧ.Fx 

 

UxAxFx 
ʋʜʝʦ % 

ʉʧʦˀʥʠ ʟʠʜ 

ʆʧʝʢʘ 38 cm 

ʄʘʣʪʝʨ 1,3 cm 
2,006 947,96 1,0 1901,61 57,24 

 ʉʫʪʝʨʝʥʩʢʠ ʟʠʜ 

ʐˀʫʥʘʢ 15 cm  

ɿʘʰʪʠʪʘ ʭʠʜʨʦʠʟʦʣʘʮʠʿʝ, ʟʠʜ ʦʜ 

ʧʦʣʘ ʦʧʝʢʝ 

ʍʠʜʨʦʠʟʦʣʘʮʠʿʘ 5 mm 

ɹʝʪʦʥ 25 cm 

1,132 803,63 0,6 578,61 17,42 

                                                

283 ʇʨʦʨʘʯʫʥ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
284 ʇʨʝʤʘ ʪʘʙʝʣʠ 3.4.2.1. ʟʘ ʟʛʨʘʜʝ ʩʘ ʚʠʰʝ ʩʪʘʥʦʚʘ, ʇʨʘʚʠʣʥʠʢʘ ʦ ɽɽ ʟʛʨʘʜʘ ʉʣ. ɻʣ. 61/2011 
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ʄʘʣʪʝʨ 1,3 cm  

ʊʨʘʥʩʧʘʨʝʥʪʥ

ʠ ʜʝʣʦʚʠ 

ʦʙʿʝʢʪʘ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ʇʨʦʟʦʨʠ 

ʏʝʣʠʯʥʠ ʨʘʤʦʚʠ- ʿʝʜʥʦʩʪʨʫʢʦ ʠ 

ʜʚʦʩʪʨʫʢʦ ʟʘʩʪʘʢˀʝˁʝ 

ʉʘ ʦʢʚʠʨʦʤ 

2,86  

ʩʘʤʦ ʩʪʘʢʣʦ 

2,94 

g= 0,59 
945,31 0,7 1892,51 53,18 

ɺʨʘʪʘ  

ʏʝʣʠʯʥʠ ʨʘʤʦʚʠ- ʿʝʜʥʦʩʪʨʫʢʦ 

ʟʘʩʪʘʢˀʝˁʝ 

ʉʘ ʦʢʚʠʨʦʤ 

2,86  

ʩʘʤʦ ʩʪʘʢʣʦ 

2,94 

g= 0,59 

ʊʨʘʥʩʧʘʨʝʥʪʥ

ʠ ʜʝʣʦʚʠ 

ʜʚʦʨʘʥʝ 

ʇʨʦʟʦʨʠ  

ʏʝʣʠʯʥʠ ʨʘʤ ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦ 

ʜʚʦʩʪʨʫʢʦ ʬʠʢʩʥʦ 

ʉʘ ʨʘʤʦʤ 3,20 

ʉʘʤʦ ʩʪʘʢʣʦ 

3,21 

g= 0,61 

285,0 0,7 638,4 17,93 

ʂʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ ʦʙʿʝʢʪʘ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ɿʘʚʨʰʥʠ ʩʣʦʿ ʩʘ ʘʣ.ˀʫʩʢʦʤ 

ɻʠʣʩʦʤʘʪʠʢ ʩʣʦʿ 

ɺʠʘʧʦʣ 4 mm 

ʍʣʘʜʥʠ ʧʨʝʤʘʟ 

ɼʫʨʘʩʦʣ ʢʨʦʚʥʝ ʧʣʦʯʝ 10 cm 

ʈ ʥʦʩʘʯ ʚʘʟʜʫʰʥʠ ʩʣʦʿ 60 cm  

ɻʨʝʜʠʮʝ 

ɱʝʣʦʚʘ ʞʘʣʫʟʠʥʘ 22 mm 

1,29 2527,8 1,0 3260,9 91,63 

ʂʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ ʜʚʦʨʘʥʝ 

ɿʘʚʨʰʥʠ ʩʣʦʿ ʩʘ ʘʣ.ˀʫʩʢʦʤ 

ɻʠʣʩʦʤʘʪʠʢ ʩʣʦʿ 

ɺʠʘʧʦʣ 4 mm 

ʍʣʘʜʥʠ ʧʨʝʤʘʟ 

ɼʫʨʘʩʦʣ ʢʨʦʚʥʝ ʧʣʦʯʝ 10 cm 

ʈ ʥʦʩʘʯ ʚʘʟʜʫʰʥʠ ʩʣʦʿ 240 cm 

ɻʨʝʜʠʮʝ 

ɱʝʣʦʚʘ ʞʘʣʫʟʠʥʘ 22 mm 

1,20 2395,4 1,0 2874,49 80,77 

ʇʦʜ ʥʘ ʪʣʫ ʦʙʿʝʢʪʘ ʙʝʟ 

ʧʦʜʘ ʜʚʦʨʘʥʝ 

ʂʝʨ.ʧʣʦʯʝ ʠ ʮʝʤʝʥʪʥʠ ʤʘʣʪʝʨ 

40mm 

ʉʣʦʿ ʟʘ ʠʟʨʘʚʥʘˁʝ 0,2 

ɹʝʪʦʥʩʢʘ ʧʣʦʯʘ  0,8 

ʊʘʤʧʦʥ ʩʣʦʿ 150 cm 

1,31 2527,8 0,5 1655,73 46,53 

ʇʦʜ ʥʘ ʪʣʫ ʜʚʦʨʘʥʝ  

ɱʘʩʝʥʦʚ ʧʘʨʢʝʪ 22 mm 

ʇʝʨʬʦʨʠʨʘʥʝ ʧʦʜʧʘʪʦʩʥʠʮʝ 

ɻʫʤʝʥʝ ʧʘʢʥʝ 10 

ʀʟʦʣʘʮʠʿʘ ʚʘʥʜʝʢʩ 

ɹʝʪʦʥʩʢʘ ʧʣʦʯʘ 80+20 

ʊʘʤʧʦʥ 150 

0,77 2395,4 0,5 922,23 25,91 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ 
×ɸ= 

12482,
 

Hts= 

13724,48 
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17 

ʋʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 9,85% 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʩʘʤʦ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʆʧʠʩ 
U 

W/m2K 

ʇʦʚʨʰʠʥʘ 

ɸ (m2) 

ʌʘʢʪʦʨ 

ʢʦʨʝʢʮʠ

ʿe 

ʪʝʤʧ.Fx 

 

UxAxFx 
ʋʜʝʦ % 

ʉʧʦˀʥʠ ʟʠʜ  

ɻʠʧʩʘʥʠ ʤʘʣʪʝʨ 1,25 cm  

ʇʫʥʘ ʦʧʝʢʘ 22 cm 

 

1,82 884,09 0,8 1284,24 36,17 ɿʠʜ ʢʘ ʫʥʫʪʨʘʰˁʝʤ 

ʧʨʦʩʪʦʨʫ- ʢʘ ʛʨʝʿʘʥʦʤ ʜʝʣʫ 

ʊʨʘʥʩʧʘʨʝʥʪʥʠ 

ʜʝʣʦʚʠ 

ʇʨʦʟʦ-

ʨʠ 

ʊʨʘʥʩʣʫʮʝʥʪʥʦ ʜʚʦʩʪʨʫʢʦ ʧʨʦʬʠʣʠʪ 

ʩʪʘʢʣʦ ʫ ʯʝʣʠʯʥʦʤ ʨʘʤʫ 3,2 285,0 0,7 638,4 17,94 

ɺʨʘʪʘ  ------------ 

ʂʨʦʚ ʠʟʥʘʜ ʛʨʝʿʘʥʦʛ 

ʧʨʦʩʪʦʨʘ 

ɿʘʚʨʰʥʠ ʩʣʦʿ ʩʘ ʘʣ. ˀʫʩʢʦʤ 

ɻʠʣʩʦʤʘʪʠʢ ʩʣʦʿ 

ɺʠʘʧʦʣ 4 mm 

ʍʣʘʜʥʠ ʧʨʝʤʘʟ 

ɼʫʨʘʩʦʣ ʢʨʦʚʥʝ ʧʣʦʯʝ 10 cm 

ʈ ʥʦʩʘʯ 

ɻʨʝʜʠʮʝ 

ɱʝʣʦʚʘ ʞʘʣʫʟʠʥʘ 

1,20 2395,41 1,0 2874,49 80,77 

ʇʦʜ ʥʘ ʪʣʫ 

ɱʘʩʝʥʦʚ ʧʘʨʢʝʪ 22 mm 

ʇʝʨʬʦʨʠʨʘʥʝ ʧʦʜʧʘʪʦʩʥʠʮʝ 

ɻʫʤʝʥʝ ʧʘʢʥʝ 10 

ʀʟʦʣʘʮʠʿʘ ʚʘʥʜʝʢʩ 

ɹʝʪʦʥʩʢʘ ʧʣʦʯʘ 80+20 

ʊʘʤʧʦʥ 150 

0,77 2395,41 0,5 922,23 25,91 

ʊʝʨʤʠʯʢʠ ʦʤʦʪʘʯ ʜʚʦʨʘʥʝ 
×ɸ= 

5674,92 
 

Hts= 

5719,36 
 

ʋʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ 5,02 % 

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʜʚʦʨʘʥʝ 
ɸ [m

2
]  5674,92 

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ 
ɸ [m

2
]  12482,17 

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ 

ʜʝʣʘ  ʜʚʦʨʘʥʝ 
ɸf [m

2
] 2395,41 

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ 

ʜʝʣʘ ʮʝʣʦʛ ʦʙʿʝʢʪʘ 
ɸf [m

2
] 6098,85 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ 

ʜʚʦʨʘʥʝ 
V [m

3
]  21747,46 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ 

ʮʝʣʦʛ ʦʙʿʝʢʪʘ 
V [m

3
]  35529,56 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʜʚʦʨʘʥʝ f0 [m
-1
] 0,26 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ ʦʙʿʝʢʪʘ  f0 [m
-1
] 0,35 
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ʆʙʿʝʢʘʪ ʢʘʦ ʮʝʣʠʥʘ ʉʎ2 

 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTB [W/K]  

HTB = 0,1 x ɆA = 0,1 x 12482,17= 1248,22 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HT [W/K]  

HT = HTS + HTB= = 13724,48 + 1248,22= 14972,7 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ HôT [W/(m
2
K)]

285
 

HTô = HT / A= 1,285 

 

HTô [W/(m2K)] 
HTômax 

[W/(m2K)]286 

ʀʩʧʫˁʝʥʦ 

ɼɸ / ʅɽ 

1,199 0,68 ʥʝ 

 

ʊʘʙʝʣʘ 6.17. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv = 0.33 x V x n 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ V [m3
]  35529,56 

ɿʘʧʪʠʚʝʥʦʩʪ ʧʨʦʟʦʨʘ ʩʨʝʜˁʘ 

ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ n [h-1
] 0,8 

ʂʦʝʬʠʮʠʿʝʥʪ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʛʫʙʠʪʢʘ [kW/K] 9379,8 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 6.18. 

 

 

 

 

 

                                                

285 ʆʜʨʝʹʫʿʝ ʩʝ ʧʨʝʤʘ ʦʜʝˀʢʫ 3.4.2.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ. 
286 ʄʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʛ ʪʨʘʥʩʤʠʩʠʦʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ ʟʛʨʝʜʝ ʠʣʠ ʜʝʣʘ 

ʟʛʨʘʜʝ Hôʊ [W/(m2K)] ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.4.2.3.1. ʇʨʘʚʠʣʥʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 
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ʊʘʙʝʣʘ 6.18. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʫ ʦʙʿʝʢʪʫ 

ʉʎ2 
287

  
ʆʧʠʩ ʉʎ2 ʦʙʿʝʢʘʪ 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʣʝʪʠ ÜC 26 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʟʠʤʠ ÜC 18 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʦʩʦʙʠ Qlj [W/per] 100 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ 
[W/m

2
] 5,0 

ɼʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ qel [kWh/m
2
] W/m

2 10 

ʇʨʠʩʫʪʥʦʩʪ ʪʦʢʦʤ ʜʘʥʘ  [h] 6 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ m
3 
/ (h.per) 14 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 
m

3 
/ (h.per) 0,7 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʥʘʣʘʟʝ ʩʝ ʫ ʪʘʙʝʣʠ 6.19. 

 

ʊʘʙʝʣʘ 6.19.ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ 
ʌʘʢʪʦʨ ʦʩʝʥʯʝʥʦʩʪʠ Fsh 0,9 

ʌʘʢʪʦʨ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʟʘ ʩʪʘʢʣʦ   g 0,6 

ɽʤʠʩʠʚʥʦʩʪ ʩʧʦˀʥʝ ʧʦʚʨʰʠʥʝ ʟʠʜʘ 0,9 

ʆʪʧʦʨ ʧʨʝʣʘʟʫ ʪʦʧʣʦʪʝ ʟʘ ʩʧʦˀʥʫ ʩʪʨʘʥʫ ʟʠʜʘ  R 0,04 

 

ʉʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʫ ʦʙʿʝʢʪʫ ʉʎ2 

 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HTB [W/K]  

HTB = 0,1 x ɆA =  567,4 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ HT [W/K]  

HT = HTS + HTB=  5719,36+567,4= 6286,76 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʪʢʘʢ ʪʦʧʣʦʪʝ ʟʛʨʘʜʝ HôT [W/(m
2
K)]

288
 

HTô = HT / A= 1,108 

 

 

                                                

287
 ʇʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʈʉ 
288 ʆʜʨʝʹʫʿʝ ʩʝ ʧʨʝʤʘ ʦʜʝˀʢʫ 3.4.2.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʈʉ 
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HTô [W/(m2K)] 
HTômax 

[W/(m2K)]289 

ʀʩʧʫˁʝʥʦ 

ɼɸ / ʅɽ 

1,108 0,80 ʥʝ 

 

ʊʘʙʝʣʘ 6.20. ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ Hv [W/K]  Hv = 0.33 x V x n 
ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ V [m3

]  21747,46 

ɿʘʧʪʠʚʝʥʦʩʪ ʧʨʦʟʦʨʘ ʩʨʝʜˁʘ 

ɹʨʦʿ ʠʟʤʝʥʘ ʚʘʟʜʫʭʘ n [h
-1
] 0,6 

ʂʦʝʬʠʮʠʿʝʥʪ ʚʝʥʪʠʣʘʮʠʦʥʦʛ ʛʫʙʠʪʢʘ [kW/K] 4305,99 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ 

ʪʘʙʝʣʘʨʥʦ (ʪʘʙʝʣʘ 6.21.). 

 

ʊʘʙʝʣʘ 6.21. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ
290

  
ʆʧʠʩ ʉʎ2  ʜʚʦʨʘʥʘ 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʣʝʪʠ ÜC 20 

ʋʥʫʪʨʘʰˁʘ ʧʨʦʿʝʢʪʥʘ ʪʝʤʧ. ʟʠʤʠ ÜC 16 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʦʩʦʙʠ Qlj [W/per] 100 

ʆʜʘʚʘˁʝ ʪʦʧʣʦʪʝ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ 
[W/m

2
] 5,0 

ɼʦʙʠʮʠ ʦʜ ʫʨʝʹʘʿʘ qel [kWh/m
2
]
 10 

ʇʨʠʩʫʪʥʦʩʪ ʪʦʢʦʤ ʜʘʥʘ  [h] 6 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʦʩʦʙʠ m
3 
/ (h.per) 14 

ʇʨʦʪʦʢ ʩʚʝʞʝʛ ʚʘʟʜʫʭʘ ʧʦ ʿʝʜ. 

ʧʦʚʨʰʠʥʝ ʛʨʝʿʘʥʦʛ ʧʨʦʩʪʦʨʘ 
m

3 
/ (h.per) 0,7 

 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.22.  

 

 

 

 

 

 

                                                

289 ʄʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʛ ʪʨʘʥʩʤʠʩʠʦʥʦʛ ʛʫʙʠʪʢʘ ʪʦʧʣʦʪʝ ʟʛʨʝʜʝ ʠʣʠ ʜʝʣʘ 

ʟʛʨʘʜʝ Hôʊ [W/(m2K)] ʜʘʪʝ ʩʫ ʫ ʪʘʙʝʣʠ 3.4.2.3.1. ʇʨʘʚʠʣʥʢʘ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʈʉ 
290

 ʇʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʪʦʧʣʦʪʝ ʦʜ ʫʥʫʪʨʘʰˁʠʭ ʠʟʚʦʨʘ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.5. ʇʨʘʚʠʣʥʠʢʘ ʦ 

ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ  
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ʊʘʙʝʣʘ 6.22. ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʟʘ ʧʨʦʨʘʯʫʥ ʜʦʙʠʪʘʢʘ ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ 
ʌʘʢʪʦʨ ʦʩʝʥʯʝʥʦʩʪʠ Fsh 0,9 

ʌʘʢʪʦʨ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʟʘ ʩʪʘʢʣʦ g 0,83 

ʌʘʢʪʦʨ ʨʘʤʘ Ff= Af/(Af+Ag)  ---
291

  

ɽʤʠʩʠʚʥʦʩʪ ʩʧʦˀʥʝ ʧʦʚʨʰʠʥʝ ʟʠʜʘ 0,9 

ʆʪʧʦʨ ʧʨʝʣʘʟʫ ʪʦʧʣʦʪʝ ʟʘ ʩʧʦˀʥʫ ʩʪʨʘʥʫ ʟʠʜʘ R 0,04 

 

ʊʝʨʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʜʝʣʘ 1 ʠ 2, ʉʎ1 ʠ ʉʎ2 ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.23. 

 

ʊʘʙʝʣʘ 6.23. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʪʝʨʤʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2, ʧʦʩʪʦʿʝ˂ʝ 
ʩʪʘˁʝ 

ʆʧʠʩ  
ʄʆɼɽʃ1 ʉʎ1 ʄʆɼɽʃ 2 ʉʎ2 

ʆʙʿʝʢʘʪ ɼʚʦʨʘʥʘ ʆʙʿʝʢʘʪ ɼʚʦʨʘʥʘ 

ʅʝʪʦ ʧʦʚʨʰʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʟʛʨʘʜʝ ɸf [m
2
] 6799,18 1784,69 6098,85 2395,41 

ɿʘʧʨʝʤʠʥʘ ʛʨʝʿʘʥʦʛ ʜʝʣʘ ʟʛʨʘʜʝ V  [m
3
] 31788,24 14331,18 35529,56 21747,46 

ʇʦʚʨʰʠʥʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ɸ  [m
2
] 12615,29 5091,8 12482,17 5674,92 

ʌʘʢʪʦʨ ʦʙʣʠʢʘ f0 [m
-1
] 0,397 0,355 0,35 0,26 

ʊʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ 8191,26 3718,41 13724,48 5719,36 

ʋʜʝʦ ʪʨʘʥʩʧʘʨʝʥʪʥʠʭ ʧʦʚʨʰʠʥʘ % 8,48 2,39 9,85 5,02 

ʃʠʥʠʿʩʢʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ Htb  [W/K] 1261,53 509,18 1248,22 567,4 

ʋʢʫʧʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ Ht  [W/K] 9452,79 4227,59 14972,7 6286,76 

ʉʧʝʮʠʬʠʯʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ [W/m
2
K] 0,749 0,830 1,285 1,108 

ɼʦʟʚʦˀʝʥʠ ʪʨʘʥʩʤʠʩʠʦʥʠ ʛʫʙʠʮʠ [W/K]  0,68 0,68 0,68 0,80 

ɺʝʥʪʠʣʘʮʠʦʥʠ ʛʫʙʠʮʠ [W/K]  8392,1 2837,6 9379,8 4305,9 

 

 

6.2.5. ɼʠʥʘʤʠʯʢʝ ʩʠʤʫʣʘʮʠʿʝ ʦʙʿʝʢʘʪʘ ʉʎ1 ʀ ʉʎ2 

 

ʄʦʜʝʣʠ ʟʛʨʘʜʘ
292

 ʫʨʘʹʝʥʠ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʧʘʢʝʪʫ Integrated Environmental Solution, 

Virtual Environment IES VE 2016 ʧʨʠʢʘʟʫʿʫ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʦʙʿʝʢʘʪʘ (ʩʣʠʢʘ 6.7.). 

 

                                                

291 ʆʜʨʝʹʫʿʝ ʩʝ ʫ ʩʦʬʪʚʝʨʫ ʥʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʤʘʪʝʨʠʿʘʣʘ 
292 ʄʦʜʝʣʦʚʘʥʠ ʫ SketchUp 2016 ʠ ʧʨʝʢʦ IES VE SketchUp plug-in ʤʦʜʫʣʘ ʫʚʝʟʝʥʠ ʫ ʧʨʦʛʨʘʤ  IES VE. 
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                                                                         ʚ           ʛ 

ʉʣʠʢʘ 6.7. ʄʦʜʝʣʠ ʩʧʦʨʪʩʢʠʭ ʮʝʥʪʘʨʘ ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ (ʘ,ʙ) ʠ ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ 

ɺʦʞʜʦʚʘʮ (ʚ, ʛ) ʠʟʨʘʹʝʥʠ ʫ ʩʦʬʪʚʝʨʫ SketchUp, IES VE 2016 

 

ɼʝʪʘˀʠ ʢʦʥʩʪʨʫʢʮʠʿʝ ʩʫ ʫʨʘʹʝʥʠ ʥʘ ʦʩʥʦʚʫ ʦʨʠʛʠʥʘʣʥʝ ʧʨʦʿʝʢʪʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʘ 

ʨʝʞʠʤʠ ʬʫʥʢʮʠʦʥʠʩʘˁʘ ʥʘ ʦʩʥʦʚʫ ʜʝʪʘˀʥʝ ʝʚʠʜʝʥʮʠʿʝ ʨʘʜʘ. ʇʘʨʘʤʝʪʨʠ ʫʥʫʪʨʘʰˁʝʛ 

ʢʦʤʬʦʨʘ ʩʫ ʫʩʚʦʿʝʥʠ ʠʟ ʜʦʤʘ˂ʝ ʠ ʠʥʦʩʪʨʘʥʝ ʧʨʘʢʩʝ ʠ ʠʥʦʩʪʨʘʥʝ ʨʝʛʫʣʘʪʠʚʝ ʫ 

ʥʝʜʦʩʪʘʪʢʫ ʧʦʜʘʪʘʢʘ ʫ ʜʦʤʘ˂ʠʤ ʧʨʘʚʠʣʥʠʮʠʤʘ ʦ ʦʚʦʿ ʚʨʩʪʠ ʦʙʿʝʢʘʪʘ. ʈʝʞʠʤʠ ʨʘʜʘ 

ʦʙʿʝʢʪʘ ʤʦʛʫ ʜʘ ʩʝ ʧʦʜʝʣʝ ʥʘ ʨʝʞʠʤ ʦʢʫʧʠʨʘʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ, ʨʝʞʠʤ ʨʘʜʘ 

ʝʣʝʢʪʨʦʦʧʨʝʤʝ ʠ ʦʩʚʝʪˀʝˁʘ, ʨʝʞʠʤ ʨʘʜʘ ʛʨʝʿʘˁʘ ʠ ʚʝʥʪʠʣʘʮʠʿʝ ʢʘʦ ʠ ʨʝʞʠʤ 

ʢʦʨʠʰ˂ʝˁʘ ʪʦʧʣʝ ʚʦʜʝ. ʇʨʦʬʠʣ ʢʦʨʠʰ˂ʝˁʘ ʚʝʰʪʘʯʢʦʛ ʦʩʚʝʪˀʝˁʘ ʿʝ ʧʦʚʝʟʘʥ ʩʘ 

ʦʢʫʧʠʨʘʥʦʰ˂ʫ ʢʦʨʠʩʥʠʢʘ. 

ʋʟʠʤʘ ʩʝ ʥʘʿʥʝʧʦʚʦˀʥʠʿʘ ʩʠʪʫʘʮʠʿʘ ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ- ʜʚʦʨʘʥʝ ʩʫ ʫ 

ʧʦʛʦʥʫ ʜʦ ʢʘʩʥʠʭ ʚʝʯʝʨˁʠʭ ʩʘʪʠ (ʉʎ1 ʦʜ 08.00- 24.00- ʨʝʢʨʝʘʪʠʚʮʠ ʠ ʉʎ2 ʦʜ 07.00- 

23.00). ʉʧʦʨʪʩʢʠ ʜʦʛʘʹʘʿʫ ʩʝ ʦʜʚʠʿʘʿʫ ʠ ʚʠʢʝʥʜʦʤ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ ʝʥʝʨʛʠʿʘ ʪʨʦʰʠ ʠ ʫ 

ʩʚʣʘʯʠʦʥʠʮʘʤʘ ʠ ʛʘʨʜʝʨʦʙʥʠʤ ʧʨʦʩʪʦʨʠʤʘ. ʆʩʪʘʣʠ ʜʝʦ ʟʛʨʘʜʝ ʿʝ ʫ ʨʝʞʠʤʫ ʨʘʜʘ ʦʜ 

8.00 ʜʦ 16.00 ʯʘʩʦʚʘ ʟʘ ʉʎ1 ʠ ʦʜ 07.00 ʜʦ 14.00 ʯʘʩʦʚʘ ʟʘ ʉʎ2 ʰʪʦ ʿʝ ʨʘʜʥʦ ʚʨʝʤʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʠ ʧʦʤʦ˂ʥʦʛ ʦʩʦʙˀʘ ʫ ʪʦʢʫ ʨʘʜʥʝ ʥʝʜʝˀʝ ʫʟ ʟʘʥʝʤʘʨˀʠʚʝ ʠʟʫʟʝʪʢʝ. 

ʆʚʠ ʧʦʜʘʮʠ ʩʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʤʦʜʝʣʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʦʙʿʝʢʘʪʘ ʠ 

ʠʟʨʘʜʝ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʘʮʠʿʝ ʟʛʨʘʜʘ. ɿʙʦʛ ʨʘʟʣʠʯʠʭ ʨʝʞʠʤʘ 
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ʦʢʫʧʠʨʘʥʦʩʪʠ ʠ ʩʘʜʨʞʘʿʘ ʦʧʨʝʤʝ ʪʨʝʙʘʣʦ ʙʠ ʩʠʤʫʣʠʨʘʪʠ ʫʩʣʦʚʝ ʢʦʤʬʦʨʘ ʟʘ ʩʣʝʜʝ˂ʝ 

ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ ʧʨʦʩʪʦʨʝ: ʢʘʥʮʝʣʘʨʠʿʘ ʥʘ ʩʝʚʝʨʫ, ʩʚʣʘʯʠʦʥʠʮʝ ʫ ʩʫʪʝʨʝʥʩʢʦʤ 

ʜʝʣʫ, ʛʣʘʚʥʘ ʜʚʦʨʘʥʘ ʠ ʤʘʣʘ ʩʘʣʘ ʥʘ ʿʫʛʫ ʟʘ ʉʎ1 ʠ ʢʘʥʮʝʣʘʨʠʿʝ, ʩʚʣʘʯʠʦʥʠʮʝ ʠ 

ʪʫʰʝʚʝ, ʜʚʦʨʘʥʫ, ʤʘʣʝ ʩʘʣʝ ʠ ʭʦʜʥʠʢʝ ʟʘ ʉʎ2. ɿʙʦʛ ʦʙʠʤʥʦʩʪʠ ʨʘʜʘ ʠ ʩʠʤʫʣʠʨʘˁʘ 

ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʯʢʦʛ, ʚʠʟʫʝʣʥʦʛ ʠ ʭʠʛʠʿʝʥʩʢʦʛ ʢʦʤʬʦʨʘ ʩʠʤʫʣʠʨʘʿʫ 

ʩʝ ʫʩʣʦʚʠ ʩʘʤʦ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʠ ʦʩʪʘʪʘʢ ʦʙʿʝʢʪʘ- ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ 

ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʠ ʢʦʜ ʉʎ1 ʠ ʉʎ2. ʅʝʦʧʭʦʜʥʦʩʪ ʧʦʜʝʣʝ ʦʙʿʝʢʪʘ ʥʘ ʜʚʝ ʟʦʥʝ; 

ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʜʝʦ- ʧʨʦʫʟʨʦʢʦʚʘʣʠ ʩʫ ʧʦʪʧʫʥʦ ʨʘʟʣʠʯʠʪʠ 

ʨʝʞʠʤʠ ʨʘʜʘ, ʩʪʨʫʢʪʫʨʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʢʘʦ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʿʠ 

ʩʝ ʫ ʦʚʠʤ ʧʨʦʩʪʦʨʠʤʘ ʦʜʚʠʿʘʿʫ.
293

  

ʊʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʩʫ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʫ ʦʙʿʝʢʪʠʤʘ ʢʦʜ ʦʙʘ ʤʦʜʝʣʘ ʟʘʜʘʪʘ 

ʦʧʪʝʨʝ˂ʝˁʘ ʦʜ ˀʫʜʠ ʢʦʿʠ ʫ ʦʜʨʝʹʝʥʠʤ ʧʨʦʩʪʦʨʠʤʘ ʙʦʨʘʚʝ ʠ ʦʜʘʿʫ ʪʦʧʣʦʪʫ, ʟʘʪʠʤ 

ʦʧʪʝʨʝ˂ʝˁʘ ʦʜ ʦʩʚʝʪˀʝˁʘ ʠ ʝʣʝʢʨʦʦʧʨʝʤʝ. ʇʨʦʛʨʘʤʩʢʠ ʧʘʢʝʪ ʥʘ ʦʩʥʦʚʫ ʟʘʜʘʪʠʭ 

ʚʨʝʜʥʦʩʪʠ ʠʥʩʪʘʣʠʨʘʥʝ ʦʧʨʝʤʝ ʧʨʦʨʘʯʫʥʘʚʘ ʦʩʪʚʘʨʘʥʝ ʜʦʙʠʪʢʝ ʟʘʿʝʜʥʦ ʩʘ ʦʩʪʚʘʨʝʥʠʤ 

ʩʦʣʘʨʥʠʤ ʜʦʙʠʮʠʤʘ ʟʘ ʦʜʨʝʹʝʥʦ ʧʦʜʨʫʯʿʝ, ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ɹʝʦʛʨʘʜ.  

 

6.2.5.1. ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜʠ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2 

ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʦʙʿʝʢʘʪʘ ʦʜʨʝʹʫʿʝ ʥʘ ʦʩʥʦʚʫ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ 

ʧʨʠʤʘʨʥʝ ʝʥʝʨʛʠʿʝ, ʫ ʉʨʙʠʿʠ ʤʝʹʫʪʠʤ, ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ, ʩʘʜʨʞʠʥʠ ʠ ʥʘʯʠʥʫ 

ʠʟʜʘʚʘˁʘ ʩʝʨʪʠʬʠʢʘʪʘ ʦ ʝʥʝʨʛʝʪʩʢʠʤ ʩʚʦʿʩʪʚʠʤʘ ʟʛʨʘʜʘ
294

 ʜʝʬʠʥʠʰʝ ʝʥʝʨʛʝʪʩʢʝ 

ʨʘʟʨʝʜʝ ʟʛʨʘʜʘ ʥʘ ʦʩʥʦʚʫ ʨʝʣʘʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ 

ʟʘ ʛʨʝʿʘˁʝ [%], ʢʦʿʘ ʿʝ ʦʜʥʦʩ ʩʧʝʮʠʬʠʯʥʝ ʛʦʜʠʰˁʝ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ 

QH,nd [kWh/m
2
a] ʠ ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ qH,nd,max [kWh/m

2
a] ʢʦʿʘ 

ʟʘ ʟʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ ʠʟʥʦʩʠ 90 kWh/m
2
a ʟʘ ʉ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ.  

                                                

293 ʊʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʦʙʘ ʤʦʜʝʣʘ ʧʦʨʝʜ ʛʣʘʚʥʝ ʠʤʘʿʫ ʠ ʤʘˁʝ ʩʘʣʝ ʟʘ ʦʙʘʚˀʘˁʝ ʩʧʦʨʪʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ. 
294 Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 69/12 
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QH, nd, rel = (qH, nd / qh, nd, max) x 100 % 

ʇʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʤʦʜʝʣʘ ʫʟʝʪʦ ʿʝ ʜʘ ʩʫ ʩʚʠ ʧʦʩʪʦʿʝ˂ʠ ʪʝʭʥʠʯʢʠ ʩʠʩʪʝʤʠ ʫ ʬʫʥʢʮʠʿʠ. 

295
 

ʄʦʜʝʣ ʉʎ1, ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ 

ʇʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʫ ʜʠʥʘʤʠʯʢʠʤ 

ʩʠʤʫʣʘʮʠʿʘʤʘ ʠʟʥʦʩʠ 185,5 ʄWh ʛʦʜʠʰˁʝ ʰʪʦ ʩʝ ʫʢʣʘʧʘ ʩʘ ʩʪʚʘʨʥʦʤ ʧʦʪʨʦʰˁʦʤ ʫʟ 

ʥʝʩʣʘʛʘˁʝ ʦʜ 3-4 %. 

ʋʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʥʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ 

ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠʟʥʦʩʠ: 

QH, nd= 1037,54 MWh/a   

qh, nd= QH, nd/Af= 1037,54/ 6690,5 MWh/m
2
a 

296
= 155,1 kWh/m

2
a    

QH, nd, rel= (155,1/90) x 100= 172,3 %  

QH, nd, relÒ 200 ʟʘ ʟʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʨʝʜ  ɽ.
 
 

ɼʠʿʘʛʨʘʤ ʧʦʢʘʟʫʿʝ ʛʦʜʠʰˁʫ ʧʦʪʨʦʰˁʫ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʫ ʦʙʿʝʢʪʫ ʉʎ1 (ʩʣʠʢʘ 6.8.) 

ʠʟʨʘʯʫʥʘʪʫ ʧʫʪʝʤ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ IES VE 2016, Apache, VistaPrʦ.
297

  

                                                

295 ʊʨʝʥʫʪʥʦ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʘʮʠʿʝ ʟʘ ʪʫʰʝʚʝ ʠ ʢʘʙʠʥʝ, ʚʠʰʝʥʘʤʝʥʩʢʠ ʩʠʩʪʝʤ ʢʘʦ ʠ ʚʝʥʪʠʣʘʮʠʦʥʠ 

ʩʠʪʝʤʠ ʟʘ ʢʫʛʣʘʥʫ ʥʠʩʫ ʫ ʬʫʥʢʮʠʿʠ ʫ ʉʎ2. 
296 ɻʨʝʿʥʘ ʧʦʚʨʰʠʥʘ ʿʝ ʤʘˁʘ ʦʜ ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʟʛʨʘʜʝ. 
297 DHW ʢʦʨʠʩʪʠ ʮʝʥʪʨʘʣʥʠ ʩʠʩʪʝʤ. 
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Total nat. gas- ʧʦʪʨʦʰˁʘ ʧʨʠʨʦʜʥʦʛ ʛʘʩʘ, Total electricity- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, Total oil- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ 

ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total energy- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ, Total coal- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʫʛʘˀ. 

ʉʣʠʢʘ 6.8. ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʤʦʜʝʣ ʉʎ1  

ʄʦʜʝʣ ʉʎ2, ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ   

ɼʠʿʘʛʨʘʤ ʧʨʠʢʘʟʫʿʝ ʨʝʟʫʣʪʘʪʝ ʩʠʤʫʣʠʨʘʥʠʭ ʫʩʣʦʚʘ, ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ, ʦʩʥʦʚʥʦʛ 

ʩʣʫʯʘʿʘ- ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ (ʩʣʠʢʘ 6.9.). 

ʅʘʢʦʥ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʜʦʰʣʦ ʩʝ ʜʦ ʩʣʝʜʝ˂ʠʭ ʚʨʝʜʥʦʩʪʠ: 

QH, nd= 1021,69 MWh/a  

qh, nd= QH, nd/Af= 1021,69/6098,85 MWh/m
2
a= 0,168 MWh/m

2
a    

QH, nd, rel= (168/90) x 100= 186,7 %  

QH, nd, relÒ 200 ʟʘ ʟʛʨʘʜʝ ʥʘʤʝˁʝʥʝ ʩʧʦʨʪʫ ʠ ʨʝʢʨʝʘʮʠʿʠ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʨʝʜ  E.
 
  

ɼʠʿʘʛʨʘʤ ʧʨʠʢʘʟʫʿʝ ʛʦʜʠʰˁʫ ʧʦʪʨʦʰˁʫ ʪʦʪʘʣʥʝ ʝʥʝʨʛʠʿʝ ʦʙʿʝʢʪʘ ʉʎ1 (ʩʣʠʢʘ 6.9.) 

ʠʟʨʘʯʫʥʘʪʫ ʧʫʪʝʤ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ IES VE, ʤʦʜʫʣʘ Apache, VistaPro. 
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Total gas- ʧʦʪʨʦʰˁʘ ʛʘʩʘ, Total electricity- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, Total oil- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ 

ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total energy- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ, Total coal- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʫʛʘˀ. 

ʉʣʠʢʘ 6.9. ɻʦʜʠʰˁʘ ʧʦʪʨʦʰˁʘ ʬʠʥʘʣʥʝ ʝʥʝʨʛʠʿʝ ʫ ʤʦʜʝʣʫ ʉʎ2  

ʅʘ ʦʩʥʦʚʫ ʨʘʯʫʥʘ ʧʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟʥʦʩʠ 156000 kWh ʛʦʜʠʰˁʝ- 

ʩʠʤʫʣʘʨʥʠ ʫʩʣʦʚʠ ʩʫ ʜʘʣʠ ʧʦʪʨʦʰˁʫ ʦʜ 154,35 MWh ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ ʰʪʦ ʩʝ 

ʩʤʘʪʨʘ ʚʨʣʦ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ ʦʜʩʪʫʧʘˁʝʤ. 

6.2.5.2. ʇʦʩʪʦʿʝ˂ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʤʦʜʝʣʘ ʉʎ1 

ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʧʦ ʧʠʪʘˁʫ ʪʝʤʧʝʨʠʨʘˁʘ, ʦʩʚʝʪˀʝˁʘ ʠ ʚʝʥʪʠʣʠʨʘˁʘ ʘʥʘʣʠʟʠʨʘʿʫ ʩʝ 

ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ  ʠ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʢʦʜ ʦʙʘ ʤʦʜʝʣʘ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ 

ʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʚʠʭ ʥʘʢʥʘʜʥʦ ʜʝʬʠʥʠʩʘʥʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ. 

ʂʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʠ ʫʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʫʩʣʦʚʝ ʟʘ ʦʩʝ˂ʘʿ 

ʫʛʦʜʥʦʩʪʠ ʠ ʧʨʠʧʘʜʘʿʫ ʨʘʟʣʠʯʠʪʠʤ ʪʝʨʤʠʯʢʠʤ ʟʦʥʘʤʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ ʪʝʤʝˀʠ 

ʤʝʪʦʜʦʣʦʰʢʠ ʧʨʦʮʝʩ.
298

 

 

                                                

298 ɺʠʰʝ ʫ ʜʝʣʫ ʦ ʢʦʤʬʦʨʫ, ʧʦʛʣʘʚˀʝ 2.3. 
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ʂɸʅʎɽʃɸʈʀɱɸ 

 

ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʩʧʦʨʪʩʢʦʿ ʟʛʨʘʜʠ ʟʘ ʢʦʿʫ ʩʝ ʠʩʧʠʪʫʿʫ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʧʨʠʢʘʟʘʥ 

ʿʝ ʥʘ ʩʣʠʮʠ 6.10. (ʤʦʜʫʣ ModelIT). ʅʘʣʘʟʠ ʩʝ ʥʘ ʩʝʚʝʨʫ. ʇʦʚʨʰʠʥʘ ʧʨʦʩʪʦʨʠʿʝ ʿʝ 34,8 

m
2
. ɿʘʧʨʝʤʠʥʘ ʧʨʦʩʪʦʨʘ ʿʝ 104,5 m

3
. ʇʦʚʨʰʠʥʘ ʩʧʦˀʥʦʛ ʟʠʜʘ ʿʝ 15,0 m

2 
ʦʜ ʯʝʛʘ ʿʝ 10,5 

m
2 
ʟʘʩʪʘʢˀʝʥʦ (2/3 ʟʠʜʘ ʿʝ ʪʨʘʥʩʧʘʨʝʥʪʥʦ).  

  

ʉʣʠʢʘ 6.10. ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ ʫ ʤʦʜʝʣʫ ʉʎ1 

 

ɻʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ 

ʉʠʤʫʣʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʢʘʥʮʝʣʘʨʠʿʘ ʥʘ ʩʝʚʝʨʫ ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 

11. ʿʫʣʘ ʦʜ 29,78ÜC ʰʪʦ ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʧʦʩʪʘʚˀʝʥʝ ʫʩʣʦʚʝ ʦʜ ʤʘʢʩʠʤʘʣʥʠʭ 26ÜC ʟʘ 

ʢʘʥʮʝʣʘʨʠʿʩʢʝ ʧʨʦʩʪʦʨʝ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ. ʅʘʿʚʠʰʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʚʘʥ ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʪʘʢʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʫʪʠ ʤʘʢʩʠʤʫʤ ʟʘʥʝʤʘʨʫʿʝ. ʄʠʥʠʤʘʣʥʘ ʜʦʩʪʠʛʥʫʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ 18. ʿʘʥʫʘʨʘ ʫ 7.30. ʊʝʨʤʠʯʢʠ ʢʦʤʬʦʨ ʩʝ ʩʤʘʪʨʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ 

ʫʢʦʣʠʢʦ ʫ ʪʦʢʫ ʣʝʪˁʝʛ ʧʝʨʠʦʜʘ ʜʦ 10 % ʩʘʪʠ ʙʦʨʘʚʢʘ ˀʫʜʠ ʫ ʧʨʦʩʪʦʨʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʘʟʜʫʭʘ ʥʝ ʧʨʝʣʘʟʠ 25ÜC (27 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʦʢʫʧʠʨʘʥʦʩʪʠ ʧʨʦʩʪʦʨʘ ʊ ʿʝ ʚʝ˂ʘ 

ʦʜ 25ÜC).
 299

 ʋ ʩʣʫʯʘʿʫ ʢʘʥʮʝʣʘʨʠʿʩʢʠʭ ʧʨʦʩʪʦʨʘ ʢʦʜ ʤʦʜʝʣʘ ʉʎ1 ʤʘʢʩʠʤʘʣʥʘ 

                                                

299 Passive House requirements, ʣʠʤʠʪ ʿʝ 25Á C. 

http://passiv.de/en/03_certification/02_certification_buildings/08_energy_standards/08_energy_standards.htm

l  
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ʜʦʟʚʦˀʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ 26ÜC. ʉʠʤʫʣʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʿʝ 2,4 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ 

ʩʘʪʠ ʙʦʨʘʚʢʘ ˀʫʜʠ ʫ ʧʨʦʩʪʦʨʫ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʘ (ʪʘʙʝʣʝ IES VE, modul 

VistaPro ʫ ʇʨʠʣʦʛʫ 6). ʉʣʠʢʘ 6.11. ʧʦʢʘʟʫʿʝ ʪʝʤʧʝʨʘʪʫʨʫ ʚʘʟʜʫʭʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ 

ʩʝʚʝʨʫ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʠ ʢʨʝʪʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʪʦʢʫ ʜʘʥʘ ʟʘ ʥʘʿʪʦʧʣʠʿʠ ʜʘʥ 

ʫ ʛʦʜʠʥʠ, 11. ʿʫʣ. ɺʨʝʜʥʦʩʪʠ ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʧʫʪʝʤ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ IES VE, ʤʦʜʫʣ 

Apache, VistaPro. 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʫʥʫʪʨʘʰˁʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʪʝʤʧʝʨʘʪʫʨʘ, Mean radiant 

temperature- ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.11. ʊʝʤʧʘʨʪʘʫʨʘ ʚʘʟʜʫʭʘ, ʨʘʜʠʿʘʥʪʥʘ ʠ ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʩʝʚʝʨʫ 

ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ  ʚʘʟʜʫʭʘ ʟʘ ʥʘʿʪʦʧʣʠʿʠ ʜʘʥ ʫ ʛʦʜʠʥʠ 

(ʜʝʩʥʦ)  

 

 

 

 

                                                                                                                                               

 

 



180 

 

ɺʝʥʪʠʣʠʨʘˁʝ  

ʂʘʥʮʝʣʘʨʠʿʘ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʧʨʝʤʘ ʜʦʙʠʿʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦʤʦ˂ʥʝ ʚʝʥʪʠʣʘʮʠʿʝ 

(Auxilary ventilation ʫ ʩʦʬʪʚʝʨʫ) ʦʜ 2,1 l/s per ʧʨʠʧʘʜʘ ʛʨʫʧʠ IDA4
300

 ʰʪʦ ʩʤʘʪʨʘʤʦ 

ʥʝʧʦʚʦˀʥʠʤ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʚʨʝʜʥʦʩʪ ʪʨʝʙʘ ʜʘ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ 8 ʜʦ 13 l/s ʟʘ ʿʘʚʥʝ 

ʦʙʿʝʢʪʝ. ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, ʥʘ ʦʩʥʦʚʫ ʧʦʩʪʘʚˀʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʨʝʘʣʥʦʤ ʩʪʘˁʫ 

ʿʝ ʤʘʢʩʠʤʘʣʥʠʭ 0,5 l/s  ʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʠʟʥʦʩʠ 2,9 l/s ʫ ʟʠʤʩʢʦʤ 

ʧʝʨʠʦʜʫ. ʇʦ ʧʠʪʘˁʫ ʚʝʥʪʠʣʠʨʘˁʘ ʢʘʥʮʝʣʘʨʠʿʘ ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʧʨʦʧʠʩʘʥʘ ʫʩʣʦʚʝ 

(ʩʣʠʢʘ 6.12.). (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 6) 

 

ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Free cooling vent- ʭʣʘʹʝˁʝ 

 

ʉʣʠʢʘ 6.12. ʇʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʠʨʘˁʘ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ ʫ ʪʦʢʫ  ʛʦʜʠʥʝ, ʉʎ1 ʥʘ ʦʩʥʦʚʫ IES VE, 

Modul Apache, VistaPrʦ; Ventilation 

 

 

                                                

300 BS EN 13779 
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ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ  

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʫʩʣʦʚʝ 

ʚʠʟʫʝʣʥʦʛ ʢʦʤʬʦʨʘ ʛʜʝ ʿʝ ʤʠʥʠʤʘʣʥʠ ʜʥʝʚʥʠ ʦʩʚʝʪˀʘʿ 61,02 lux ʜʦʢ ʿʝ ʤʘʢʩʠʤʘʣʥʠ 

2902,78 lux ʠ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʜʘʥʘ ʿʝ ʧʨʠʩʫʪʘʥ ʫ 1/3 ʧʨʦʩʪʦʨʠʿʝ. ʉʣʠʢʘ 6.13. ʧʨʠʢʘʟʫʿʝ 

ʩʠʤʫʣʠʨʘʥʝ ʫʩʣʦʚʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʟʘ 11. ʿʫʣ (ɼʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 6).   

 

ʉʣʠʢʘ 6.13.  ɼʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʫ 11. ʿʫʣʘ ʫ ʧʦʜʥʝ (ʣʝʚʦ) ʠ ʚʨʝʜʥʦʩʪʠ ʧʨʠʢʘʟʘʥʝ ʥʘ 

ʩʣʠʮʠ ʫ lux (ʜʝʩʥʦ) ʥʘ ʦʩʥʦʚʫ IES VE, RadianceIES, and FlucsDL Day lighting analysis  

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ  

ʉʣʠʢʘ 6.14. ʧʨʠʢʘʟʫʿʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʦʤ ʧʨʦʩʪʦʨʫ ʥʘ 

ʩʝʚʝʨʫ ʟʘ ʧʝʨʠʦʜ ʦʜ ʿʝʜʥʝ ʛʦʜʠʥʝ. ʋ ʢʘʥʮʝʣʘʨʠʿʠ ʿʝ ʟʘʧʦʩʣʝʥʦ ʜʚʦʿʝ ʨʘʜʥʠʢʘ. ʇʦʣʘʟʥʘ 

ʪʘʯʢʘ ʟʘ ʩʠʤʫʣʘʮʠʿʝ ʿʝ ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʧʦʩʣʦʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ- 69,8 (activity 

level), ʦʜʝʚʝʥʦʩʪ 1,0 (clothing index)
301

 ʟʘ ʪʠʧʠʯʘʥ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʦʩʘʦ. ʉʠʤʫʣʘʮʠʿʝ 

ʩʫ ʧʦʢʘʟʘʣʝ ʧʨʠʣʠʯʘʥ ʙʨʦʿ ʩʘʪʠ ʥʝʟʘʜʦʚʦˀʥʠʭ ʫ ʧʨʦʩʪʦʨʫ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ.  

 

                                                

301 IES VE, Comfort Index 
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Comfort index-ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ,  people dissatisfied- PPD 

 

ʉʣʠʢʘ 6.14. ʀʥʜʝʢʩ ʢʦʤʬʦʨa (ʣʝʚʦ) ʠ PPD (ʜʝʩʥʦ) ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʫ 

ʉʎ1 ʥʘ ʦʩʥʦʚʫ ʤʦʜʫʣʘ VistaPro, Comfort Index and People Dissatisfied, IES VE 

 

PPD je ʦʜ 10-20 % ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʟʘ ʚʨʝʜʥʦʩʪ PMV ʦʜ 0.5-

1,0 (ʥʝʫʪʨʘʣʥʦ ʠ ʜʝʣʠʤʠʯʥʦ ʭʣʘʜʥʦ). ʋ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ PPD ʿʝ 25 % ʜʦʢ PMV ʠʟʥʦʩʠ 

1 (ʜʝʣʠʤʠʯʥʦ ʪʦʧʣʦ). ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʧʝʨʠʦʜʫ ʛʨʝʿʘˁʘ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʠʤ 

ʧʨʦʩʪʦʨʠʤʘ ʫ 90 % ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ ʩʝ ʢʨʝ˂ʝ ʦʜ 5 ʜʦ 6 
302

- ʰʪʦ ʿʝ ʚʨʣʦ 

ʧʨʠʭʚʘʪˀʠʚʦ. ʋ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 9 ʜʦ 10- ʰʪʦ ʿʝ 

ʦʧʝʪ ʚeoʤʘ ʧʨʠʭʚʘʪˀʠʚʦ.
303

 ʅʘʿʫʛʦʜʥʠʿʠ ʿʝ ʙʦʨʘʚʘʢ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʫ ʧʨʝʣʘʟʥʦʤ 

ʧʝʨʠʦʜʫ (ʤʘʿ, ʿʫʥ ʢʘʦ ʠ ʩʝʧʪ. ʠ ʦʢʪʦʙʘʨ) ʢʘʜʘ ʩʝ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʢʨʝ˂ʝ ʦʜ 6-8 (ʫʛʦʜʘʥ 

ʦʩʝ˂ʘʿ).
304

 (ʪʘʙʝʣʘ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʠ ʠʟʚʦʜʠ ʠʟ ʧʨʦʛʨʘʤʘ IES VE 

ʥʘʣʘʟe ʩʝ ʫ ʇʨʠʣʦʛʫ 7) 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʦʤ ʧʨʦʩʪʦʨʫ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 6-8 ʿʝ ʫ 13,4 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ.
305

 ʄʘˁʠ ʦʜ 6 ʿʝ ʫ 52,5 % ʚʨʝʤʝʥʘ ʠ ʚʝ˂ʠ ʦʜ 8 ʫ 34,1 % ʚʨʝʤʝʥʘ 

                                                

302 Slightly cool- acceptable 
303 Warm- acceptable 
304 Comfortable 
305 ʋ ʪʦʢʫ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ 
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(ʩʣʠʢʘ 6.15.). ɺʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʧʠʪʝʤ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ 

IES VE, ʤʦʜʫʣʘ VistaPro, Comfort. 

 

Comfort index ranges- ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʦʧʩʝʛ 

 

ʉʣʠʢʘ 6.15. ʇʨʦʮʝʥʪʫʘʣʥʦ ʧʨʠʢʘʟʘʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʥʘ ʩʝʚʝʨʫ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ  

 

ʋʅʀɺɽʈɿɸʃʅɸ ʉʇʆʈʊʉʂɸ ɼɺʆʈɸʅɸ 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʫ ʦʢʚʠʨʫ ʎʝʥʪʨʘ ʦʨʠʿ ʝʥʪʠʩʘʥʘ ʿʝ ʜʫʞʦʤ ʩʪʨʘʥʦʤ ʢʘ 

ʿʫʛʫ ʩʘ ʛʦʪʦʚʦ ʪʨʠ ʟʠʜʘ ʫ ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ ʚʘʟʜʫʭʦʤ. ʇʦʚʨʰʠʥʘ ʜʚʦʨʘʥʝ ʩʘ 

ʪʨʠʙʠʥʘʤʘ ʿʝ 1784,7 m
2
. ɿʘʧʨʝʤʠʥʘ ʜʚʦʨʘʥʝ ʿʝ 14331,2 m

3
. ʇʦʚʨʰʠʥʘ ʩʧʦˀʥʦʛ ʟʠʜʘ 

ʠʟʥʦʩʠ 1036,9 m
2 
ʘ ʦʪʚʦʨʘ ʥʘ ʩʧʦˀʥʦʤ ʟʠʜʫ ʿʝ 121,9 m

2
. ʇʦʣʦʞʘʿ ʜʚʦʨʘʥʝ ʫ ʮʝʥʪʨʫ ʿʝ 

ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 6.16. 

 

ʉʣʠʢʘ 6.16. ʇʦʣʦʞʘʿ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ  ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 
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ɻʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ 

ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʜʚʦʨʘʥʠ ʿʝ 11. ʿʫʣʘ ʠ ʠʟʥʦʩʠ 31.1ÜC ʜʦʢ ʿʝ 

ʤʠʥʠʤʘʣʥʘ 25. ʬʝʙʨʫʘʨʘ ʠ ʠʟʥʦʩʠ 5.5ÜC ʫ ʨʘʥʠʤ ʿʫʪʘʨˁʠʤ ʩʘʪʠʤʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʰʘ 

ʦʜ 20ÜC ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʿʝ 27 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ- ʰʪʦ ʿʝ 

ʚʨʣʦ ʥʝʧʦʚʦˀʥʦ ʜʦʢ ʿʝ ʫ ʪʦʢʫ ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ 22 % ʚʨʝʤʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʥʠʞʘ ʦʜ ʫʩʣʦʚˀʝʥʠʭ 16ÜC. (ʇʨʠʣʦʛ 6) ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʫ 

ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʫ ʛʦʜʠʥʠ, 11. ʿʫʣʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 6.17. 

 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʫʥʫʪʨʘʰˁʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʪʝʤʧʝʨʘʪʫʨʘ, Mean radiant 

temperature- ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.17. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ  ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʿʝʜʥʝ 

ʛʦʜʠʥʝ (ʣʝʚʦ), ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʫ ʛʦʜʠʥʠ (ʜʝʩʥʦ), ʥʘ ʦʩʥʦʚʫ IES VE, modul 

Apache, VistaPro  

ɺʝʥʪʠʣʠʨʘˁʝ 

ʀʘʢʦ ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʝʣʠ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʿʝ; ʢʦʥʪʨʦʣʠʩʘʥʘ ʠʣʠ 

ʧʦʩʪʦʿʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʦʪʚʘʨʘˁʘ ʧʨʦʟʦʨʘ ʠ ʥʝʢʦʥʪʨʦʣʠʩʘʥʘ ʠʣʠ ʠʥʬʠʣʪʨʘʮʠʿʘ, ʟʘ 

ʜʚʦʨʘʥʫ ʢʘʞʝʤʦ ʜʘ ʥʝʤʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ ʤʠʩʣʝ˂ʠ ʥʘ ʥʝʤʦʛʫ˂ʥʦʩʪ ʦʪʚʘʨʘˁʘ 

ʧʨʦʟʦʨʘ ʢʘʢʦ ʿʝ ʠ ʩʧʝʮʠʬʠʢʦʚʘʥʦ ʫ ʩʦʬʪʚʝʨʫ (natural ventilation). ʇʨʝʤʘ ʩʠʤʫʣʠʨʘʥʠʤ 

ʧʦʩʪʦʿʝ˂ʠʤ ʫʩʣʦʚʠʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʠ ʜʚʦʨʘʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʠʟʥʦʩʠ 4,18 l/s, (IDA 4) 
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(ʫʟʝʪʘ ʿʝ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ, mean) ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʥʠʟʘʢ ʩʪʘʥʜʘʨʜ ʢʚʘʣʠʪʝʪʘ 

ʫʥʫʪʨʘʰˁʝʛ ʧʨʦʩʪʦʨʘ. ʀʥʬʠʣʪʨʘʮʠʿʘ ʜʦʩʪʠʞʝ ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʫ ʚʨʝʜʥʦʩʪ (ʩʣʠʢʘ 6.18). 

(ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 6) 

 

ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ,  Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Free cooling vent- ʭʣʘʹʝˁʝ 

 

ʉʣʠʢʘ 6.18. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ306 

 

ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ 

ʆʜ ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʠʛʨʘʣʠʰʪʘ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ (1096,21 m
2
)
 
5 % ʠʤʘ ʦʩʚʝʪˀʝˁʝ 

ʚʝ˂ʝ ʦʜ 500 lux.
307

 ʄʠʥʠʤʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʿʝ ʫ ʜʝʣʫ ʧʦʨʝʜ ʪʨʠʙʠʥʘ ʠ ʠʟʥʦʩʠ 57,04 lux. 

ʅʝʧʦʚʦˀʥʠ ʦʩʚʝʪˀʘʿ ʿʝ ʫ 20 % ʧʨʦʩʪʦʨʘ ʩʘʣʝ (ʩʣʠʢʘ 6.19.). 

                                                

306 ɿʙʦʛ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʠʢʘʟʘ, ʜʠʿʘʛʨʘʤ ʠʟʛʣʝʜʘ ʢʘʦ ʨʘʚʥʘ ʣʠʥʠʿʘ  ʠʘʢʦ ʧʦʩʪʦʿʝ ʧʨʦʤʝʥʝ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ (ʜʝʪʘˀʥʠʿʝ ʫ ʧʨʠʣʦʟʠʤʘ) 
307 ʀʟʚʝʰʪʘʿ ʫ ʇʨʠʣʦʛʫ 6 
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                                         ʘ                                                        ʙ                                                                    ʚ 

ʉʣʠʢʘ 6.19. Oʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʮʝʥʪʨʫ ʉʎ1, ʘ) ʠʥʪʝʥʟʠʪʝʪ ʦʩʚʝʪˀʝˁʘ ʫ 3ʜ 

ʧʨʦʿʝʢʮʠʿʠ RadianceIES, ʙ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ (lux), FlucsDL, day lighting analysis,  ʚ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ 

ʜʚʦʨʘʥʝ,  Day lighting and electric lighting simulations  

 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʇʦʣʘʟʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʫʨʘʹʝʥʘ ʩʠʤʫʣʘʮʠʿʘ ʢʦʿʘ ʧʨʠʢʘʟʫʿʝ ʫʩʣʦʚʝ 

ʢʦʤʬʦʨʘ ʩʫ: ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ, 350
308

 (vigorous sport/ very hard work, ʚʝʦʤʘ ʪʝʞʘʢ 

ʧʦʩʘʦ), ʥʠʚʦ ʘʢʪʠʚʥʦʩʪʠ (activity level, sportswear, ʩʧʦʨʪʩʢʦ ʦʙʣʘʯʝˁʝ) ʠʟʥʦʩʠ 0,2. 
309

 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʠʩʪʝ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʧʨʦʩʪʦʨʫ ʧʘʨʘʤʝʪʨʠ ʩʫ ʠʩʪʠ ʢʦʜ ʤʦʜʝʣʘ 

ʉʎ1 ʠ ʉʎ2. 

ʉʠʤʫʣʘʮʠʿʝ, ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʫʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ, ʧʨʠʢʘʟʫʿʫ 

ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʦʜ 6 ʜʦ 8, ʢʘʜʘ ʿʝ ʫʛʦʜʘʥ ʙʦʨʘʚʘʢ ʠ ʦʜʚʠʿʘˁʝ ʩʧʦʨʪʩʢʠʭ 

ʘʢʪʠʚʥʦʩʪʠ, ʫ 23,8 % ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʤʘˁʠ ʦʜ 6 ʫ 61 

% ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ ʠ ʚʝ˂ʠ ʦʜ 8 ʫ 15 % ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ. ʋ ʣʝʪˁʝʤ 

ʧʝʨʠʦʜʫ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʠʤʘ ʚʨʝʜʥʦʩʪ ʦʜ 7 ʜʦ 9 (h ʪʦ ʩʝ ʩʤʘʪʨʘ ʧʨʠʭʚʘʪˀʠʚʠʤ- 

                                                

308 ɺʨʝʜʥʦʩʪ ʧʨʝʫʟʝʪʘ ʠʟ ʩʦʬʪʚʝʨʘ 
309 ɺʨʝʜʥʦʩʪʠ ʫʟʝʪʝ ʠʟ ʩʦʬʪʚʝʨʘ, ʜʝʪʘˀʥʠʿʝ ʦ ʪʝʨʤʠʯʢʦʤ ʢʦʤʬʦʨʫ ʫ ʜʝʣʫ ʊʝʨʤʠʯʢʠ ʢʦʤʬʦʨ 
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ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ 9 ʿʝ ʫ ʪʦʢʫ ʣʝʪˁʠʭ ʦʜʤʦʨʘ ʢʘʜʘ ʩʝ ʩʘʣʘ ʥʝ ʢʦʨʠʩʪʠ). ʋ ʟʠʤʩʢʦʤ 

ʧʝʨʠʦʜʫ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ 3 ʜʦ 4 (ʦʜ ʥʝʧʨʠʿʘʪʥʦʛ ʦʩʝ˂ʘʿʘ ʜʦ 

ʧʨʠʭʚʘʪˀʠʚʦʛ). ʅʝʧʨʠʿʘʪʘʥ ʦʩʝ˂ʘʿ ʿʝ ʫ ʪʦʢʫ ʥʦ˂ʠ ʜʦʢ ʩʫ ʫ ʪʦʢʫ ʜʘʥʘ ʢʘʜʘ ʩʫ ʩʠʩʪʝʤʠ ʫ 

ʧʦʛʦʥʫ ʫʩʣʦʚʠ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ ʧʨʠʭʚʘʪˀʠʚʠ. PPD je ʦʜ 50-60 % ʫ ʪʦʢʫ ʚʨʝʤʝʥʘ 

ʢʦʨʠʰ˂ʝˁʘ ʜʚʦʨʘʥʝ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ. ʋ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ PPD ʿʝ 50 %. ʉʣʠʢʘ 6.20. 

ʧʨʠʢʘʟʫʿʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʠ ʧʨʦʮʝʥʘʪ ʥʝʟʘʜʦʚʦˀʥʠʭ ʫ ʪʦʢʫ ʛʦʜʠʥʝ ʠ ʜʘʥʘ 

ʢʘʜʘ ʿʝ PPD ʜʦʩʪʠʛʘʦ ʤʘʢʩʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ (25. ʜʝʮʝʤʙʘʨ).  

 

Index comfort ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

ʉʣʠʢʘ 6.20. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʩʣʠʢʘ 

ʣʝʚʦ) ʠ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʦʧʩʝʛʫ ʦʜ 6-8 (ʩʣʠʢʘ ʜʝʩʥʦ) 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʠ ʧʨʦʮʝʥʘʪ ʥʝʟʘʜʦʚʦˀʥʠʭ ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʥʝʛʘʪʠʚʥʫ ʚʨʝʜʥʦʩʪ 

ʫ ʪʦʢʫ ʥʦ˂ʠ ʢʘʜʘ ʩʫ ʠʩʢˀʫʯʝʥʠ ʩʠʩʪʝʤʠ ʛʨʝʿʘˁʘ ʠ ʢʣʠʤʘʪʠʟʘʮʠʿʝ, 25.ʜʝʮʝʤʙʨʘ. (ʩʣʠʢʝ 

ʫ ʇʨʠʣʦʛʫ 6) ʋ ʪʦʢʫ ʨʘʜʥʦʛ ʜʘʥʘ ʢʘʜʘ ʩʫ ʩʠʩʪʝʤʠ ʫ ʧʦʛʦʥʫ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 4 ʰʪʦ ʿʝ 

ʟʘ ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʚʦʨʘʥʠ ʚʨʣʦ ʧʨʠʭʚʘʪˀʠʚʦ (cool acceptable).  
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6.2.5.3. ʇʦʩʪʦʿʝ˂ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʤʦʜʝʣʘ ʉʎ2 

ʂɸʅʎɽʃɸʈʀɱɸ 

 

ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʦʙʿʝʢʪʫ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 6.21. ʅʘʣʘʟʠ ʩʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ. 

ʇʦʚʨʰʠʥʘ ʢʘʥʮʝʣʘʨʠʿʝ ʿʝ 25 m
2
, ʟʘʧʨʝʤʠʥʘ ʧʨʦʩʪʦʨʘ ʿʝ 87,5 m

3
, ʧʦʚʨʰʠʥʘ ʩʧʦˀʥʦʛ 

ʟʠʜʘ ʠʟʥʦʩʠ 17,5 m
2
 ʘ ʧʦʚʨʰʠʥʘ ʦʪʚʦʨʘ 12,5 m

2
. 

 

ʉʣʠʢʘ 6.21. ʇʦʣʦʞʘʿ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʤʦʜʝʣʘ ʉʎ2 

ɻʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ 

Kʘʥʮʝʣʘʨʠʿʘ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʜ 31,6ÜC 10. ʿʫʣʘ 

(18.30) h ʪʦ ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʧʦʩʪʘʚˀʝʥʝ ʫʩʣʦʚʝ ʦʜ ʤʘʢʩʠʤʘʣʥʠʭ 26ÜC ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʝ 

ʧʨʦʩʪʦʨʝ ʫ ʦʢʚʠʨʫ ʩʧʦʨʪʩʢʝ ʟʛʨʘʜʝ. ʄʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʿʝ ʫ 

ʤʠʥʫʩʫ 18. ʿʘʥʫʘʨʘ (ʫ 06.30, ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʧʦʯʝʪʢʘ ʛʨʝʿʘˁʘ). ʋ ʪʦʢʫ ʣʝʪˁʝʛ ʧʝʨʠʦʜʘ 

ʩʘʤʦ 6,5 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʠʿʠ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʚʠʰʘ ʦʜ 26ÜC, 

ʰʪʦ ʿʝ ʚʨʣʦ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ.  

ʉʣʠʢʘ 6.22. ʜʘʿʝ ʧʨʝʛʣʝʜ ʢʨʝʪʘˁʘ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ ʥʘʿʪʦʧʣʠʿʠ ʜʘʥ ʫ ʛʦʜʠʥʠ, 10. jʫʣ 

(ʩʣʠʢʘ ʜʝʩʥʦ). 

 



189 

 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʫʥʫʪʨʘʰˁʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʪʝʤʧʝʨʘʪʫʨʘ, Mean radiant 

temperature- ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.22. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ  ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʤʦʜʝʣʘ ʉʎ2 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

(ʣʝʚʦ) ʠ ʜʘʥʘ ʢʘʜʘ ʊ ʜʦʩʪʠʞʝ ʥʘʿʚʠʰʫ ʚʨʝʜʥʦʩʪ (ʜʝʩʥʦ) 

ɺʝʥʪʠʣʠʨʘˁʝ  

ʂʘʥʮʝʣʘʨʠʿʘ ʠʤʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ.
310

 ʋ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʧʨʝʤʘ ʜʦʙʠʿʝʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʚʝʥʪʠʣʘʮʠʿʝ ʦʜ 3 l/s per ʧʨʠʧʘʜʘ ʛʨʫʧʠ IDA4
311

 ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʥʠʟʘʢ 

ʩʪʘʥʜʘʨʜ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ ʚʘʟʜʫʭʘ- ʚʨʝʜʥʦʩʪ ʤʘˁʘ ʦʜ 6 l/s ʧʨʝʜʩʪʘʚˀʘ ʣʦʰ 

ʢʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ. ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʠʟʥʦʩʠ 6 l/s ʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ 

ʠʟʥʦʩʠ 2,4 l/s. ʇʦ ʧʠʪʘˁʫ ʚʝʥʪʠʣʠʨʘˁʘ ʢʘʥʮʝʣʘʨʠʿʘ ʥʝ ʟʘʜʦʚʦˀʘʚʘ ʧʨʦʧʠʩʘʥʘ ʫʩʣʦʚʝ. 

(ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 6) 

                                                

310 ʄʠʩʣʠ ʩʝ ʥʘ ʧʦʩʪʦʿʘˁʝ ʢʦʥʪʨʦʣʠʩʘʥʦʛ ʦʪʚʘʨʘˁʘ ʧʨʦʟʦʨʘ. 
311 BS EN 13779 



190 

 

 

ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Free cooling vent- ʭʣʘʹʝˁʝ 

 

ʉʣʠʢʘ 6.23. ɺʝʥʪʠʣʘʮʠʦʥʝ ʩʪʦʧʝ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʫ ʤʦʜʝʣʫ ʉʎ2 

ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ  

ʋ ʧʦʩʤʘʪʨʘʥʦʤ ʧʨʦʩʪʦʨʫ ʤʠʥʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʦʩʚʝʪˀʝˁʘ ʿʝ 264,2 lux ʜʦʢ ʿʝ 

ʤʘʢʩʠʤʘʣʥʘ  3000 lux (ʩʣʠʢʘ 6.24. ). ʅʝʦʧʭʦʜʥʠ ʩʫ ʟʘʩʪʦʨʠ ʢʦʿʠ ʩʫ ʚʝ˂ ʧʦʩʪʘʚˀʝʥʠ. 

(ʜʝʪʘˀʥʠʿʝ ʫ ʧʨʠʣʦʛʫ 6) 

 

                                      ʘ                                          ʙ ʚ 

ʉʣʠʢʘ 6.24. ʆʩʚʝʪˀʝˁʝ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʤʦʜʝʣʫ ʉʎ2, ʘ) ʦʩʚʝʪˀ ʝˁʝ ʫ ʪʦʢʫ ʜʘʥʘ, ʙ) ʚʨʝʜʥʦʩʪʠ DF, 

FlucsDL, ʚ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ ʫ ʧʝʨʩʧʝʢʪʠʚʠ, day lighting analysis, RadianceIES, IES VE 
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ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʧʦʩʪʠʞʝ 

ʚʨʝʜʥʦʩʪ ʦʜ 4-5 (ʧʨʠʭʚʘʪˀʠʚʦ ʭʣʘʜʥʦ); 72 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʫ 

ʧʨʦʩʪʦʨʫ ʫ ʪʦʢʫ ʟʠʤʝ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʠʩʧʦʜ 6 ʜʦʢ ʿʝ ʫ ʪʦʢʫ ʣʝʪʘ ʫ ʦʧʩʝʛʫ ʦʜ 7-10 

(7, 8- ʫʛʦʜʥʦ, 9,10- ʧʨʠʭʚʘʪˀʠʚʦ ʪʦʧʣʦ); 14,8 % ʚʨʝʤʝʥʘ ʧʨʦʚʝʜʝʥʦʛ ʫ ʢʘʥʮʝʣʘʨʠʿʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʚʝ˂ʠ ʦʜ 8. ʅʘ ʩʣʠʮʠ 6.25. ʧʨʠʢʘʟʘʥʘ ʩʫ ʚʘʨʠʨʘˁʘ ʠʥʜʝʢʩʘ ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ (ʣʝʚʦ) ʠ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʟʘ ʥʘʿʥʝʧʦʚʦˀʥʠʿʠ ʜʘʥ ʫ ʛʦʜʠʥʠ 

(ʜʝʩʥʦ).  

 

Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.25. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ (ʣʝʚʦ) ʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʨʘʜʥʦʛ ʜʘʥʘ (ʜʝʩʥʦ) 

ʇʨʦʮʝʥʪʫʘʣʥʦ ʧʨʠʢʘʟʘʥ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʦʧʩʝʛʫ 6-8 (ʥʘʿʧʦʚʦˀʥʠʿʘ ʩʠʪʫʘʮʠʿʘ) ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ 6.26. 
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Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.26. ʇʨʦʮʝʥʪʫʘʣʥʦ ʧʨʠʢʘʟʘʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

 

ʋʅʀɺɽʈɿɸʃʅɸ ʉʇʆʈʊʉʂɸ ɼɺʆʈɸʅɸ 

 

ʇʦʣʦʞʘʿ ʜʚʦʨʘʥʝ ʫ ʦʙʿʝʢʪʫ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ 6.27. ʇʦʚʨʰʠʥʘ ʜʚʦʨʘʥʝ ʿʝ 2395,4 m
2
, 

ʟʘʧʨʝʤʠʥʘ ʧʨʦʩʪʦʨʘ ʿʝ 21747,5 m
3
, ʧʦʚʨʰʠʥʘ ʩʧʦˀʥʦʛ ʟʠʜʘ ʿʝ 884,1 m

2
 ʘ ʧʦʚʨʰʠʥʘ 

ʦʪʚʦʨʘ ʠʟʥʦʩʠ 460,4 m
2
. 

 

 

 

ʉʣʠʢʘ 6.27. ʇʦʣʦʞʘʿ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ2 
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ɻʨʝʿʘˁʝ ʠ ʭʣʘʹʝˁʝ 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʫ ʤʦʜʝʣʫ ʉʎ2 ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 11. 

ʿʫʣʘ ʫ 17.30 ʯʘʩʦʚʘ ʦʜ 31,1ÜC, 41 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʦʢʫʧʠʨʘʥʦʩʪʠ ʜʚʦʨʘʥʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʚʠʰʘ ʦʜ 16ÜC, ʰʪʦ ʿʝ ʧʦʩʪʘʚˀʝʥʦ ʢʘʦ ʜʦˁʠ ʣʠʤʠʪ ʫ 

ʩʠʤʫʣʠʨʘˁʫ ʫʩʣʦʚʘ ʙʦʨʘʚʢʘ ʫ ʧʝʨʠʦʜʫ ʛʨʝʿʘˁʘ. ʉʤʘʪʨʘ ʩʝ ʚʨʣʦ ʥʝʧʦʚʦˀʥʠʤ ʟʘ 

ʩʧʦʨʪʩʢʝ ʘʢʪʠʚʥʦʩʪʠ. ʅʘʿʥʠʞʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʜ 2ÜC ʜʦʩʪʠʞʝ 25. ʜʝʮʝʤʙʨʘ (ʩʣʠʢʘ 

6.28.). (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 6) 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʫʥʫʪʨʘʰˁʘ ʨʝʟʫʣʪʫʿʫ˂ʘ ʪʝʤʧʝʨʘʪʫʨʘ, Mean radiant 

temperature- ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.28. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

(ʣʝʚʦ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ 11. ʿʫʣ (ʜʝʩʥʦ), ʥʘ ʦʩʥʦʚʫ ʤʦʜʫʣʘ Apache, VistaPro, IES VE 

ɺʝʥʪʠʣʠʨʘˁʝ 

ɼʚʦʨʘʥʘ ʧʦʩʝʜʫʿʝ ʧʨʦʟʦʨʝ ʙʝʟ ʤʦʛʫ˂ʥʦʩʪʠ ʦʪʚʘʨʘˁʘ. ɺʝʥʪʠʣʘʮʠʿʘ ʠʟʥʦʩʠ 4,38 l/s, 

(IDA 4) (mean value) ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʥʠʟʘʢ ʥʠʚʦ ʩʪʘʥʜʘʨʜʘ ʢʚʘʣʠʪʝʪʘ ʫʥʫʪʨʘʰˁʝʛ 

ʧʨʦʩʪʦʨʘ.
312

 ʀʥʬʠʣʪʨʘʮʠʿʘ ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʠ ʥʝ 

ʫʟʠʤʘ ʩʝ ʫ ʦʙʟʠʨ ʿʝʨ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʫʣʘʟʠ ʫ ʜʚʦʨʘʥʫ (ʠʤʘ ʠʭ ʯʝʪʠʨʠ) 

                                                

312 BS EN 13779 



194 

 

ʧʨʝʜʩʪʘʚˀ ʘʿʫ ʦʪʚʦʨʝ ʙʝʟ ʧʦʩʪʦʿʘˁʘ ʧʨʝʛʨʘʜʝ, ʚʨʘʪʘ. (ʪʘʙʝʣʝ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ 

ʚʝʥʪʠʣʘʮʠʦʥʠʭ ʩʠʩʪʝʤʘ ʧʨʝʫʟʝʪʝ ʠʟ ʩʦʬʪʚʝʨʘ IES VE ʩʫ ʫ ʇʨʠʣʦʛʫ 6) 

 

ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ, Free cooling vent- ʭʣʘʹʝˁʝ 

 

ʉʣʠʢʘ 6.29. ɺʝʥʪʠʣʘʮʠʦʥʝ ʩʪʦʧʝ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ  ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʤʦʜʝʣʘ ʉʎ2, ʥʘ ʦʩʥʦʚʫ  ʤʦʜʫʣʘ  

Apache, VistaPro, IES VE, Ventilation 

 

ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ 

ʂʦʜ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʎʝʥʪʨʫ ʉʎ2 ʛʦʪʦʚʦ ʮʝʦ ʧʨʦʩʪʦʨ ʠʛʨʘʣʠʰʪʘ ʠʤʘ 

ʦʩʚʝʪˀʝˁʝ ʦʜ 300-500 lux ʰʪʦ ʿʝ ʠʜʝʘʣʥʦ ʟʘ ʨʝʢʨʝʘʮʠʦʥʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʙʘʚˀʝˁʝ 

ʩʧʦʨʪʦʤ. ʄʘʢʩʠʤʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʿʝ 700 lux ʧʦ ʦʙʦʜʫ ʠʛʨʘʣʠʰʪʘ (ʩʣʠʢʘ 6.30.). 

(ʀʟʚʝʰʪʘʿ ʫ ʇʨʠʣʦʛʫ 6) 
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ʉʣʠʢʘ 6.30. Oʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʮʝʥʪʨʫ ʉʎ2, ʘ) ʜʥʝʚʥʦ ʦʩʚʝʪˀʝˁʝ DF, ʙ) 

ʚʨʝʜʥʦʩʪʠ lux, RadianceIES, IES VE, ʚ) ʧʝʨʩʧʝʢʪʠʚʥʠ ʧʨʠʢʘʟ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʥʝʚʥʦʛ ʦʩʚʝʪˀʘʿʘ, Day 

lighting and electric lighting simulations 

 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ 3-4 % (ʦʜ ʥʝʧʨʠʿʘʪʥʦ ʭʣʘʜʥʦʛ ʜʦ 

ʧʨʠʿʘʪʥʦ ʭʣʘʜʥʦʛ) ʜʦʢ ʿʝ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʦʜ 7-9 (ʦʜ ʧʨʠʿʘʪʥʦʛ ʜʦ ʫʤʝʨʝʥʦ ʪʦʧʣʦʛ); 

73,2 % ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ ʜʚʦʨʘʥʝ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʤʘˁʠ ʦʜ 6, 21,4 % ʦʜ 

ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʘʪʠ ʫʛʦʜʥʦ ʿʝ ʙʦʨʘʚʠʪʠ ʫ ʜʚʦʨʘʥʠ ʜʦʢ ʿʝ ʫ ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ ʩʘʤʦ 8 % 

ʚʨʝʤʝʥʘ ʫʤʝʨʝʥʦ ʪʦʧʣʦ (ʩʣʠʢʘ 6.31.). ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ ʚʝ˂ʠ ʦʜ 8 ʫ 5,4 % ʦʜ ʫʢʫʧʥʦʛ 

ʙʨʦʿʘ ʩʘʪʠ ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ.  
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Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʉʣʠʢʘ 6.31. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʪʦʢʫ ʛʦʜʠʥʝ (ʣʝʚʦ) ʠ ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʫ ʪʦʢʫ ʥʘʿʭʣʘʜʥʠʿʝʛ ʜʘʥʘ ʫ 

ʿʘʥʫʘʨʫ (ʜʝʩʥʦ) 

 

6.2.5.4. ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʠ ʜʠʩʢʫʩʠʿʘ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʟʘ ʜʝʬʠʥʠʩʘʥʝ ʧʨʦʩʪʦʨʝ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2 

 

ʊʘʙʝʣʘ 6.24. ʩʫʤʠʨʘ ʜʦʙʠʿʝʥʝ ʨʝʟʫʣʪʘʪʝ ʧʨʠʢʘʟʘʥʠʭ ʩʠʤʫʣʘʮʠʿʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛ ʠ ʩʧʦʨʪʩʢʦʛ ʜʝʣʘ ʮʝʥʪʨʘ. ʉʠʪʫʘʮʠʿʘ ʥʘ ʪʝʨʝʥʫ ʿʝ ʫʤʥʦʛʦʤʝ ʩʣʠʯʥʘ 

ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʥʘʨʦʯʠʪʦ ʧʦ ʧʠʪʘˁʫ ʦʩʝ˂ʘʿʘ ʫʛʦʜʥʦʩʪʠ.
313

 

 

 

 

 

                                                

313 ʅʘ ʦʩʥʦʚʫ ʘʥʢʝʪʠʨʘˁʘ ʜʝʩʝʪʠʥʝ ʟʘʧʦʩʣʝʥʠʭ ʠ ʨʝʢʨʝʘʪʠʚʘʮʘ ʢʦʜ ʦʙʘ ʤʦʜʝʣʘ 
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ʊʘʙʝʣʘ 6.24. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʯʢʦʛ, ʭʠʛʠʿʝʥʩʢʦʛ ʠ ʚʠʟʫʝʣʥʦʛ ʢʦʤʬʦʨʘ 

ʥʘʢʦʥ ʩʠʤʫʣʠʨʘˁʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ,  ʥʘ ʦʩʥʦʚʫ  IES VE, ʤʦʜʫʣʠ Apache, Vista Pro, Radiance, 

FlucsDL 

ʇʨʦʩʪʦʨ  
ʊʝʤʧʝʨʠʨʘˁʝ 

ÜC 

ɺʝʥʪʠʣʠʨʘˁʝ 

l/s per 

ʆʩʚʝʪˀʝˁʝ 

DF/ lux 

ʀʥʜʝʢʩ 

ʢʦʤʬʦʨʘ 
ʂʦʤʝʥʪʘʨ 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʫʛʦʜʥʦʩʪ 

ɺʨʝʜʥʦʩʪʠ min/max max min % 
ʩʪʘʥʜʘ

ʨʜ 

ʚʨʝʜʥ

ʦʩʪ 
max min 

% 

ʥʝʛʘʪʠ

ʚʥʦ 

< 6 >8 6-8 

ʂʘʥʮʝʣʘʨʠʿʘ SC1 

29,78 

17.30 

11.ʿʫʣ 

9,14 

07:30 

18.ʿʘʥ. 

24 % > 26Á 

5,5 % < 20Á 
ʀɼɸ 4 1,05 2902 61 35 %  52,5 % 34,1 % 13,4 % 

ʂʘʥʮʝʣʘʨʠʿʘ SC2 

31,6 

18:30 

11.ʿʫʣ 

-1,6 

06:30 

18.ʿʘʥ. 

6,5 % > 26Á 

58,9 % < 

20Á 

ʀɼɸ 4 

 

3,0 3006 264 60 % 72 % 14,8 % 13,1 % 

ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ  ʫʛʦʜʥʦʩʪ 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ ʉʎ1 

31,1 

16:30 

11.ʿʫʣ 

5,5 

07:30 

25.ʜʝʮ 

 

22 % < 16Á 

27 % > 20Á 

 

ʀɼɸ 4 4,18 532,3 57,0 20 % 61 % 15 % 23,8 % 

ʋʥʠʚʝʨʟaʣʥʘ 

ʜʚʦʨʘʥʘ ʉʎ2 

31,2 

17:30 

11.ʿʫʣ 

1,9 

06:30 

25.ʜʝʮ 

 

41 % <16Á 

25,2 % > 

20Á 

ʀɼɸ 4 4,38 718,6 209,8 20 % 67,5 % 5,4 % 21,4 % 

 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʧʨʝʧʦʨʫʢʝ ʟʘ ʫʥʘʧʨʝʹʝˁʝ ʧʘʩʠʚʥʠʤ 

ʩʠʩʪʝʤʠʤʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʣʝʜʝ˂ʝ ʠʥʪʝʨʚʝʥʮʠʿʝ: ʧʦʩʪʘʚˀʘˁʝ ʪʦʧʣʦʪʥʝ ʠʟʦʣʘʮʠʿʝ, 

ʧʦʩʪʘʚˀʘˁʝ ʿʫʞʥʦʛ ʧʨʦʟʦʨʘ ʢʦʜ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ1, ʟʝʥʠʪaʣʥʦʛ ʦʩʚʝʪˀʝˁʘ ʢʦʜ 

ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ2. 
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6.3. ɼʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʠʜʝʥʪʠʬʠʢʦʚʘʥʝ ʝʣʝʤʝʥʪʝ 

ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʟʘ ʤʦʜʝʣʝ ʉʎ1 ʠ ʉʎ2- ʢʨʝʠʨʘˁʝ ʩʮʝʥʘʨʠʿʘ 

ʫʥʘʧʨʝʹʝˁʘ 

 

ʉʪʨʘʪʝʛʠʿʘ ʧʨʚʦʙʠʪʥʦʛ ʫʥʘʧʨʝʹʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʙʦˀʰʘˁʝ ʪʦʧʣʦʪʥʝ ʠʟʦʣʘʮʠʿʝ 

ʢʘʢʦ ʫ ʤʘʪʝʨʠʿʘʣʫ ʪʘʢʦ ʠ ʫ ʦʜʨʝʹʝʥʦʿ ʜʝʙˀʠʥʠ.
314

 ʊʝʨʤʦʠʟʦʣʘʮʠʿʘ ʿʝ ʥʘʿʝʬʠʢʘʩʥʠʿʘ 

ʧʦʿʝʜʠʥʘʯʥʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʦʙʿʝʢʪʘ. ʇʨʠʣʠʢʦʤ 

ʫʪʚʨʹʠʚʘˁʘ ʜʝʙˀʠʥʝ ʪʝʨʤʦʠʟʦʣʘʮʠʦʥʦʛ ʩʣʦʿʘ ʪʨʝʙʘ ʧʦʤʝʥʫʪʠ ʜʘ ʛʫʙʠʪʘʢ ʪʦʧʣʦʪʝ 

ʿʝʩʪʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ˁʝʥʦʿ ʜʝʙˀʠʥʠ. ʊʝʨʤʦʠʟʦʣʘʮʠʿʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʩʘ 

ʩʧʦˀʥʝ ʩʪʨʘʥʝ ʿʝ ʤʠʥʝʨʘʣʥʘ ʚʫʥʘ, ʝʢʩʧʘʥʜʠʨʘʥʠ ʧʝʨʣʠʪ EPB, ʝʢʩʪʨʫʜʠʨʘʥʠ 

ʧʦʣʠʩʪʠʨʝʥ XPS, ʝʢʩʧʘʥʜʠʨʘʥʠ ʧʦʣʠʩʪʠʨʝʥ EPS, ʧʦʣʠʫʨʝʪʘʥʩʢʝ ʪʘʙʣʝ, ʬʝʥʦʣ, ʜʨʚʝʥʘ 

ʚʫʥʘ, ʧʣʦʯʝ ʦʜ ʧʣʫʪʝ ʠ ʜʨʫʛʝ.
315

 ʉʘ ʫʥʫʪʨʘʰˁʝ ʩʪʨʘʥʝ ʤʦʛʫ˂ʝ ʿʝ ʧʦʩʪʘʚʠʪʠ ʤʠʥʝʨʘʣʥʝ 

ʧʝʥʝ, ʩʠʣʠʢʘʪʥʝ ʧʣʦʯʝ, ʚʘʢʫʤ ʠʟʦʣʘʮʠʦʥʝ ʧʘʥʝʣʝ. (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 8) ʇʨʠ 

ʦʜʘʙʠʨʫ ʪʦʧʣʦʪʥʝ ʠʟʦʣʘʮʠʿʝ ʪʨʝʙʘʣʦ ʙʠ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʪʦʧʣʦʪʥʦʿ ʧʨʦʚʦʜˀʠʚʦʩʪʠ ẹ; 

ʜʝʙˀʠʥʠ ʠʟʦʣʘʮʠʿʝ ʢʦʿʦʤ ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ U ʚʨʝʜʥʦʩʪ (ʢʦʿʠʤʘ ʩʝ 

ʠʩʧʫˁʘʚʘʿʫ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ ʈʉ 61/2011 ʠʣʠ EnerPHIt/EnerPHIt
+ 

ʦʙʥʦʚʦʤ). ʊʝʨʤʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʧʦˀʥʠʭ ʟʠʜʦʚʘ ʫʥʘʧʨʝʹʫʿʝʤʦ ʧʦʩʪʘʚˀʘˁʝʤ 

ʠʟʦʣʘʮʠʿʝ ʩʘ ʩʧʦˀʥʝ ʠʣʠ ʫʥʫʪʨʘʰˁʝ ʩʪʨʘʥʝ ʟʠʜʘ.  

ʄʦʜʝʣ ʉʎ1, ʎʝʥʪʘʨ ʟʘ ʢʫʣʪʫʨʫ ʠ ʩʧʦʨʪ ʐʫʤʠʮʝ ʧʦʩʝʜʫʿʝ ʦʪʚʦʨʝ ʥʘ ʛʣʘʚʥʦʿ ʭʘʣʠ ʩʘ 

ʘʣʫʤʠʥʠʿʫʤʩʢʠʤ ʧʨʦʬʠʣʠʤʘ ʠ ʿʝʜʥʦʩʪʨʫʢʠʤ ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦʤ. ʆʩʪʘʣʠ ʜʝʦ ʦʙʿʝʢʪʘ 

ʪʘʢʦʹʝ ʠʤʘ ʧʨʦʟʦʨʝ ʠ ʚʨʘʪʘ ʦʜ ʘʣʫʤʠʥʠʿʫʤʩʢʠʭ ʧʨʦʬʠʣʘ ʩʘ ʧʨʦʟʠʨʥʠʤ ʠ ʦʨʥʘʤʝʥʪ 

ʩʪʘʢʣʠʤʘ. ʄʦʜʝʣ ʉʎ2, ʉʧʦʨʪʩʢʠ ʮʝʥʪʘʨ ɺʦʞʜʦʚʘʮ ʠʤʘ ʧʨʦʟʦʨʝ ʩʘ ʯʝʣʠʯʥʠʤ 

ʨʘʤʦʚʠʤʘ, ʿʝʜʥʦʩʪʨʫʢʠʤ ʠ ʜʚʦʩʪʨʫʢʠʤ ʟʘʩʪʘʢˀʝˁʝʤ ʠ ʥʘ ʛʣʘʚʥʦʿ ʜʚʦʨʘʥʠ ʿʝ 

ʦʩʚʝʪˀʝˁʝ ʧʦʩʪʠʛʥʫʪʦ ʧʨʦʟʦʨʠʤʘ ʯʝʣʠʯʥʠʭ ʨʘʤʦʚʘ ʩʘ ʬʠʢʩʥʠʤ ʧʨʦʬʠʣʠʪ ʩʪʘʢʣʦʤ. 

ʉʪʨʘʪʝʛʠʿʘ ʫʥʘʧʨʝʹʝˁʘ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʩʪʘʚˀʘˁʝ ʥʦʚʠʭ ʧʨʦʟʦʨʘ ʠ ʚʨʘʪʘ ʫʢʦʣʠʢʦ 

ʧʦʩʪʦʿʠ ʧʦʪʨʝʙʘ. ʇʨʝʤʘ ʀʥʩʪʠʪʫʪʫ ʟʘ ʧʘʩʠʚʥʝ ʢʫ˂ʝ ʧʨʝʜʣʘʞʝ ʩʝ ʟʘʤʝʥʘ ʧʨʦʟʦʨʘ ʠ 

                                                

314 ʉʪʨʫʢʪʫʨʘ ʩʧʦˀʥʠʭ ʟʠʜʦʚʘ ʿʝ ʜʘʪʘ ʿʝ ʫ ʪʘʙʝʣʘʤʘ 6.8. ʠ 6.16. 
315 ʉʪʦʿʢʦʚʠ˂ (2016) 
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ʩʪʘʢʘʣʘ ʪʨʦʩʪʨʫʢʠʤ ʩʪʘʢʣʠʤʘ ʢʦʿʝ ʿʝ ʚʨʣʦ ʪʝʰʢʦ, ʦʢʦ 30 kg/m, ʠ ʚʨʣʦ ʜʝʙʝʣʦ, ʦʢʦ 50 

mm ʰʪʦ ʥʘʤ ʛʦʚʦʨʠ ʦ ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʫʧʦʪʨʝʙʝ ʥʘ ʚʝʣʠʢʠʤ ʧʦʚʨʰʠʥʘʤʘ ʧʦʧʫʪ ʦʪʚʦʨʘ 

ʥʘ ʜʚʦʨʘʥʘʤʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʩʠʛʫʨʥʦʩʪ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʧʦʩʝʪʠʣʘʮʘ. 
316

 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʘʤʝ ʢʦʤʧʦʟʠʮʠʿʝ ʨʝʰʝˁʘ ʧʨʝʜʣʘʞʫ ʩʝ ʩʧʝʮʠʿʘʣʥʘ ʫʥʘʧʨʝʹʝˁʘ; 

ʧʦʚʝ˂ʘˁʝ ʦʪʚʦʨʘ ʥʘ ʿʫʞʥʦʿ ʬʘʩʘʜʠ ʜʚʦʨʘʥʝ, ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ, ʟʝʣʝʥʠʣʦ ʥʘ 

ʬʘʩʘʜʠ ʢʦʿʝ ʧʨʠʤʝˁʫʿʝʤʦ ʫ ʮʠˀʫ ʩʧʨʝʯʘʚʘˁʘ ʧʨʝʛʨʝʚʘˁʘ ʫ ʪʦʢʫ ʣʝʪʘ.  

 

ɼʝʬʠʥʠʩʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ  

ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʢʘʪʝʛʦʨʠʿʝ ɸ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʩʪʘʚˀʘˁʝ ʪʦʧʣʦʪʥʦʠʟʦʣʘʮʠʦʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʩʘ ʫʥʫʪʨʘʰˁʝ ʩʪʨʘʥʝ ʦʙʿʝʢʪʘ ʫ ʜʝʙˀʠʥʠ ʦʜ 5 cm ʛʜʝ ʩʫ ʠʩʧʫˁʝʥʠ ʫʩʣʦʚʠ 

ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʈʉ. ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʟʘ 

ʩʝʣʝʢʪʦʚʘʥʝ ʧʦʟʠʮʠʿʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫ ʢʘʪʝʛʦʨʠʿʠ ɹ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʩʪʘʚˀʘˁʝ 

ʪʦʧʣʦʪʥʝ ʠʟʦʣʘʮʠʿʝ, ʢʘʤʝʥʝ ʚʫʥʝ
317

 ʫ ʜʝʙˀʠʥʠ ʦʜ 15 cm. 
318

  

ʇʘʢʝʪ ʤʝʨʘ ʟʘ ʦʙʝ ʢʘʪʝʛʦʨʠʿʝ ʧʨʝʜʩʪʘʚˀʘ ʢʫʤʫʣʘʪʠʚʥʝ ʤʝʨʝ ʩʚʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ ʩʪʘʚʢʠ (ʪʘʙʝʣʘ 6.26.). ʀʩʪʝ ʧʦʿʝʜʠʥʘʯʥʝ, ɸ ʠ ɹ ʤʝʨʝ, ʠ ʧʘʢʝʪʠ 

ʤʝʨʘ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ʩʮʝʥʘʨʠʿʠʤʘ ʢʦʜ ʦʙʘ ʤʦʜʝʣʘ, ʉʎ1 ʠ ʉʎ2.  

ʇʨʝʛʣʝʜ ʧʨʠʤʝʥʝ ʠ ʧʦʿʘʰˁʝˁʝ ʦʟʥʘʢʘ ʟʘ ʩʚʘʢʠ ʧʨʠʤʝˁʝʥʠ ʩʮʝʥʘʨʠʦ ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 

6.25. 

 

 

 

 

                                                

316 Troi i Bastijan, (2015) 
317 ʂʘʤʝʥʘ ʚʫʥʘ- ʥʝʛʦʨʠʚ ʤʘʪʝʨʠʿʘʣ, ʢʣʘʩʘ ɸ1 (ʤʘʪʝʨʠʿʘʣʠ ʠʟ ʢʣʘʩʝ ɸ1 ʥʝ ʜʦʧʨʠʥʦʩʝ ʧʦʞʘʨʫ ʥʠ ʫ ʿʝʜʥʦʿ 

ʬʘʟʠ ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʨʘʟʚʠʿʝʥʠ ʧʦʞʘʨ) ʟʚʫʯʥʠ ʠʟʦʣʘʪʦʨ, ʝʢʦʣʦʰʢʠ ʠ ʟʜʨʘʚʩʪʚʝʥʦ ʠʩʧʨʘʚʘʥ ʤʘʪʝʨʠʿʘʣ, 

ʪʘʯʢʘ ʪʦʧˀʝˁʘ ʚʝ˂ʘ ʦʜ 1000ÁC, ʠʟʚʦʨ: http://www.knaufinsulation.rs/sr/kamena-vuna/fkd-s-thermal 
318 ʆʧʪʠʤʠʟʦʚʘʥʘ ʜʝʙˀʠʥʘ ʪʝʨʤʦʠʟʦʣʘʮʠʦʥʦʛ ʩʣʦʿʘ ʫ ʦʙʘ ʩʣʫʯʘʿʘ, ʢʘʪʝʛʦʨʠʿʝ ɸ ʠ ɹ, ʢʦʿʠʤʘ ʩʝ 

ʠʩʧʫˁʘʚʘʿʫ ʧʦʩʪʘʚˀʝʥʠ ʫʩʣʦʚʠ ʩʭʦʜʥʦ ʨʝʛʫʣʘʪʠʚʘʤʘ ʿʝ ʧʨʦʠʩʪʝʢʣʘ ʠʟ ʘʥʘʣʠʟʝ ʠ ʨʝʟʫʣʪʘʪʘ ʜʠʥʘʤʠʯʢʠʭ 

ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʜʝʙˀʠʥʝ ʦʜ 5 cm, 10 cm, 15 cm ʠ 20 cm ʟʘ ʩʚʝ ʩʝʣʝʢʪʦʚʘʥʝ ʧʦʟʠʮʠʿʝ. 
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ʊʘʙʝʣʘ 6.25. ʇʨʝʛʣʝʜ, ʧʨʠʤʝʥʘ ʠ ʧʦʿʘʰˁʝˁʝ ʩʮʝʥʘʨʠʿʘ 

ʆʟʥʘʢʘ ʆʙʿʘʰˁʝˁʝ ʩʮʝʥʘʨʠʿʘ 

ʇʨʠʤʝʥʘ 

ʆʙʿʝʢʘʪ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ʊʝʨʤʠʯʢʘ ʟʦʥʘ 

1 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʊʝʨʤʠʯʢʘ ʟʦʥʘ 

2 

ʇ
ʨ
ʠ
ʤ
ʝ
ʥ
ʘ
 
ʧ
ʘ
ʩ
ʠ
ʚ
ʥ
ʠ
ʭ
 
ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʘ

 

ʇʘʩʠʚʥʠ  ʩʠʩʪʝʤʠ- ʦʩʥʦʚʥʘ ʫʥʘʧʨʝʹʝˁʘ 

ʉ1ʇ 

ʉ1ʇ ɸ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ 

ʤʝʨʘʤʘ ɸ ʧʨʦʧʠʩʘʥʠʭ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ 

ʆʙʿʝʢʘʪ ʙʝʟ 

ʜʚʦʨʘʥʝ 
------------- 

ʉ1ʇ ɹ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ 

ʤʝʨʘʤʘ ɹ ʧʨʦʧʠʩʘʥʠʭ EnerPHIt/EnerPHIt
+ 
ʦʙʥʦʚʦʤ 

ʆʙʿʝʢʘʪ ʙʝʟ 

ʜʚʦʨʘʥʝ 
------------- 

ʉ2ʇ 

ʉ2ʇ ɸ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ ʤʝʨʘʤʘ ɸ ʧʨʦʧʠʩʘʥʠʭ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ 
------------- 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʉ2ʇ ɹ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ 

ʤʝʨʘʤʘ ɹ ʧʨʦʧʠʩʘʥʠʭ EnerPHIt/EnerPHIt
+ 
ʦʙʥʦʚʦʤ 

------------- 
ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʉ1ʇ+ʉ2ʇ 

ʉ1ʇ+ʉ2ʇ ɸ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ 

ʤʝʨʘʤʘ ɸ ʧʨʦʧʠʩʘʥʠʭ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ 
ʎʝʦ ʦʙʿʝʢʘʪ 

ʉ1ʇ+ʉ2ʇ ɹ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ 

ʤʝʨʘʤʘ ɹ ʧʨʦʧʠʩʘʥʠʭ EnerPHIt/EnerPHIt
+ 
ʦʙʥʦʚʦʤ 

ʎʝʦ ʦʙʿʝʢʘʪ 

ʇʘʩʠʚʥʠ ʩʠʩʪʝʤʠ- ʩʧʝʮʠʿʘʣʥʘ ʫʥʘʧʨʝʹʝˁʘ 

ʉ2ʇ ɱʇ  

 

 ɸ 

ʇʨʘʚʠʣʥʠʢ ʦ 

ɽɽ 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ʧʦʩʪʘʚˀʘˁʝ ʿʫʞʥʦʛ ʧʨʦʟʦʨʘ ʤʝʨʘʤʘ ʧʨʝʤʘ 

ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ 

------------- 
ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ɹ 

EnerPHIt/Ene

rPHIt
+
 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ ʧʦʩʪʘʚˀʘˁʝ ʿʫʞʥʦʛ ʧʨʦʟʦʨʘ ʤʝʨʘʤʘ ʧʨʝʤʘ 

EnerPHIt/EnerPHIt
+
 

------------- 
ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʉ2ʇ ɿ1 

ɸ 

ʇʨʘʚʠʣʥʠʢ ʦ 

ɽɽ 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ʜʠʨʝʢʪʥʦ ʚʝʨʪʠʢʘʣʥʦ ʦʟʝʣʝˁʘʚʘˁʝ 
------------- 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ɹ 

EnerPHIt/Ene

rPHIt
+
 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ʜʠʨʝʢʪʥʦ ʚʝʨʪʠʢʘʣʥʦ ʦʟʝʣʝˁʘʚʘˁʝ 
------------- 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʉ2ʇ ɿ2 

ɸ 

ʇʨʘʚʠʣʥʠʢ ʦ 

ɽɽ 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ ʠʥʜʠʨʝʢʪʥʦ ʚʝʨʪʠʢʘʣʥʦ ʦʟʝʣʝˁʘʚʘˁʝ 
------------- 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ɹ 

EnerPHIt/Ene

rPHIt
+
 

ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʝ 

ʜʚʦʨʘʥʝ+ʠʥʜʠʨʝʢʪʥʦ ʚʝʨʪʠʢʘʣʥʦ ʦʟʝʣʝˁʘʚʘˁʝ 
------------- 

ʋʥʠʚʝʨʟʘʣʥʘ 

ʜʚʦʨʘʥʘ 

ʂ
ɻ
ʍ 

ʉʊ ʉ1ʇ 

ʉʊ ʉ1ʇ ɸ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʉ1ʇ ʠ ʤʝʨʝ ɸ 

ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ 
 ʎʝʦ ʦʙʿʝʢʘʪ 

ʉʊ ʉ1ʇ ɹ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʉ1ʇ ʠ ʤʝʨʝ ɹ 

ʧʨʝʤʘ EnerPHIt/EnerPHIt
+
 

ʎʝʦ ʦʙʿʝʢʘʪ 
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ʉʊ ʉ2ʇ 

ʉʊ ʉ2ʇ ɸ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʉ2ʇ ʠ ʤʝʨʝ ɸ 

ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ 
ʎʝʦ ʦʙʿʝʢʘʪ 

ʉʊ ʉ2ʇ ɹ 
ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʫʟ ʉ2ʇ ʠ ʤʝʨʝ ɹ 

ʧʨʝʤʘ EnerPHIt/EnerPHIt
+
 

ʎʝʦ ʦʙʿʝʢʘʪ 

ɸ
ʢ
ʪ
ʠ
ʚ
ʥ
ʠ
 
ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʠ

 

ʉɸ ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʎʝʦ ʦʙʿʝʢʘʪ 

ʉɸ ʂɻʍ 
ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʠ ʫʥʘʧʨʝʹʝˁʝ 

ʂɻʍ ʩʠʩʪʝʤʘ 
ʎʝʦ ʦʙʿʝʢʘʪ 

 

ʉɸ ʉ1ʇ 

 

ʉɸ ʉ1ʇ ɸ 
ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʉ1ʇ ʠ ʤʝʨʝ ɸ 

ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ 
ʎʝʦ ʦʙʿʝʢʘʪ 

ʉɸ ʉ1ʇ ɹ 
ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʉ1ʇ ʠ ʤʝʨʝ ɹ 

ʧʨʝʤʘ EnerPHIt/EnerPHIt
+
 

ʎʝʦ ʦʙʿʝʢʘʪ 

ʉɸ ʉ2ʇ 

ʉɸ ʉ2ʇ ɸ 
ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʉ2ʇ ʠ ʤʝʨʝ ɸ 

ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ 
ʎʝʦ ʦʙʿʝʢʘʪ 

ʉɸ ʉ2ʇ ɹ 
ʇʦʩʪʘʚˀʘˁʝ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʫʟ ʉ1ʇ ʠ ʤʝʨʝ ɹ 

ʧʨʝʤʘ EnerPHIt/EnerPHIt
+
 

ʎʝʦ ʦʙʿʝʢʘʪ 

 

 

 

6.3.1. ʄʦʜʝʣ ʉʎ1 

6.3.1.1. ʇʨʠʤʝʥʘ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ  

ʉʎɽʅɸʈʀʆ ʉ1ʇ  

 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ 

ʤʝʨʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.26. 
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ʊʘʙʝʣʘ 6.26. ʉʮʝʥaʨʠʦ ʉ1ʇ- ʄʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʤʦʜʝʣʘ ʉʎ1; ʪʝʨʤʠʯʢʠ 
ʦʤʦʪʘʯ ʦʙʿʝʢʪʘ ʙʝʟ ʜʚʦʨʘʥʝ- ʪʝʤʧʝʨʠʨʘˁʝ 
ʆʙʿʝʢʘʪ ʙʝʟ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ  ʉʎ1 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʤʘx. U ʚʨʝʜʥʦʩʪʠ 
ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ 

Uʧʦʩʪʦʿʝ˂ʝ Umax319 Umax320 

A 

(ʧʦʚʨʰ) 
Hts ɸ ɹ 

W/m2K W/m2K W/m2K m2 W/K 

ʂʘʤʝʥʘ ʚʫʥʘ  

(5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ 

 (15 cm) 

U [W/m2K]  U [W/m2K] 

ʉʧʦˀʥʠ ʟʠʜ ʫ 

ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ 

ʚʘʟʜʫʭʦʤ (ʪʝʨʘʣʠʪ 

7,5cm ʩʘ ʫʥʫʪʨʘʰˁʝ 

ʩʪʨʘʥʝ) 

0,37 0,4 0,15 1789,56 658,56 0,24 0,14 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 

ʇ+1) [%] 

13,4 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

13,5 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʿʝ 6-8 

13,4 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

QH,nd [kWh/m
2
]
321

 1037,5 1022,2 1010,2 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 169 % 

ɽ 

QH, nd, rel= 167,7 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%]  1,5 % 2,6 % 

ʉʧʦˀʥʠ ʟʠʜ  

( ʫʢʦʧʘʥ) 
1,19 0,5 0,35 933,26 648,99 

ʂʘʤʝʥʘ ʚʫʥʘ  

 (5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ 

 (15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,2 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ ʫ 

ʩʫʪʝʨʝʥʫ) [%] 

18 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʫ ʛʦʜʠʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

6-8 

17,8 %  ʚʨʝʤʝʥʘ ʫ 

ʛʦʜʠʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʦʜ 6-8 

18 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʫ ʛʦʜʠʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʿʝ 6-8 

QH,nd [kWh/m
2
] 1037,5 1020,1 1014,7 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 169 % 

ɽ 

QH, nd, rel= 168,6 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%]  1,5% 2,2% 

ʇʦʜ  1,32 0,4 0,15 2631,29 1698,49 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,19 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 13,4 % ʨʘʜʥʦʛ 13,5 % ʚʨʝʤʝʥʘ ʫ 13,6 % ʨʘʜʥʦʛ 

                                                

319 ʇʨʘʚʠʣʥʠʢ o ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʪʠ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 61/2011 
320 EnerPHIt ʩʝʨʪʠʬʠʢʘʮʠʿʘ 
321

 MWh/a ʜʝʪʘˀʥʠʿʝ ʫ ʜʝʣʫ ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜʠ ʤʦʜʝʣʘ ʉʎ1 ʠ ʉʎ2 
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ʇ+1) [%] ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

6-8 

ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

QH,nd [kWh/m
2
] 1037,5 831,4 771,1 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, rel Ò 180 QH, nd, rel = 172,3 % 

ɽ 

QH, nd, rel = 138,1 % 

E 

QH, nd, rel = 128,1 % 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ  [%]  19,8 % 25,7 % 

ʈʘʚʘʥ ʢʨʦʚ, ʰˀʫʥʘʢ 0,47 0,2 0,15 2631,29 1228,81 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,28 0,15 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 5) 

[%] 

13,4 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

13,7 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʿʝ 

6-8 

14 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ 

ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

QH,nd [kWh/m
2
]  1037,5 982,9 957,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, rel Ò 180 
QH, nd, rel = 172,3 % 

ɽ 

QH, nd, rel = 163,2 % 

ɽ 

QH, nd, rel = 159 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 5,3% 7,7% 

ʉʧʦˀʥʠ ʧʨʦʟʦʨʠ 

ʦʙʿʝʢʪʘ 
3,21 1,5 0,85 1069,6 663,42 

Al   ɹ1   

U [W/m2K] U [W/m2K] 

1,54   ʩʘʤʦ 

ʩʪʘʢʣʦ 1,15 

1,16 ʩʘʤʦ ʩʪʘʢʣʦ 

0,9 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ) 

[%] 

13,4 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

14,3 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  

6-8 

14,6 % ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ ʚʨʝʤʝʥʘ 

ʫ ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

6-8 

QH,nd [kWh/m
2
]  1037,5 978,5 954,9 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, rel Ò 180 
QH, nd, rel = 172,3 % 

ɽ 

QH, nd, rel = 162,5 % 

ɽ 

QH, nd, rel = 158,5 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%]  5,7% 7% 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ (ʟʙʠʨ ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ) 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ) 

[%] 

13,4 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 

6-8 

15,9 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  

6-8 

12,8 % ʚʨʝʤʝʥʘ ʫ 

ʪʦʢʫ ʛʦʜʠʥʝ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  

6-8 

QH,nd [kWh/m
2
]  1037,5 679,6 531,4 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, rel Ò 180 

QH, nd, rel = 172,3 % 

ɽ 

QH, nd, rel = 112,86 

% 

D  

QH, nd, rel = 88,2 % 

C 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ  [%]  34,5 % 48,7 % 

ɸ- ʀʥʪʝʨʚʝʥʮʠʿʝ ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ  ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ 

(ʠʩʧʫˁʘʚʘˁʝ ʤʠʥʠʤʘʣʥʠʭ ʫʩʣʦʚʘ ʜʘʪʠʭ ʪʘʙʝʣʦʤ 3.4.1.3. ʇʨʘʚʠʣʥʠʢʘ ʦ ɽɽ ʈʉ)  
ɹ- ʠʥʪʝʨʚʝʥʮʠʿʘ ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ EnerPHIt/EnerPHIt+ ʦʙʥʦʚʦʤ 
ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ= [(ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʧʨʝ ʠʥʪʝʨʚʝʥʮʠʿʝ- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʧʦʩʣʝ ʠʥʪʝʨʚʝʥʮʠʿʝ)/ʧʦʪʨʦʰˁʘ 
ʝʥʝʨʛʠʿʝ ʧʨʝ ʠʥʪʝʨʚʝʥʮʠʿʝ]x100 
ɸ1- ʉʧʦˀʥʠ ʧʨʦʟʦʨ ʜʚʦʨʘʥʝ- A1=Low E Triple Glazing SC=6, U= 1,45 W/m2K  ʩʘʤʦ ʩʪʘʢʣʦ 1,27 W/m2K  
ɹ1=Low E Triple Glazing argon SC=6, U= 1,17 W/m2K  ʩʘʤʦ ʩʪʘʢʣʦ 0,89 W/m2K 
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ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ 

ʤʝʨʘ ɸ ʠ ɹ ʢʘʪʝʛʦʨʠʿʝ ʙʝʟ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ, ʩʮʝʥʘʨʠʿʦʤ ʉ1ʇ ʤʦʛʫ ʩʝ ʦʩʪʚʘʨʠʪʠ 

ʟʥʘʯʘʿʥʝ ʫʰʪʝʜʝ ʫ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʜʦ 26 %. 

ʇʨʠʤʝʥʦʤ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ ɸ ʢʦʜ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʝʥʝʨʛʝʪʩʢʦʿ 

ʝʬʠʢʘʩʥʦʩʪʠ ʟʛʨʘʜʘ ʦʩʪʚʘʨʫʿʝ ʩʝ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʜʦ 20 %. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ 

ʦʩʪʚʘʨʫʿʝ ʩʝ ʫʰʪʝʜʘ ʦʜ 34,5 % ʰʪʦ ʜʦʚʦʜʠ ʦʙʿʝʢʘʪ ʜʦ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ ɼ ʠ ʩʤʘʪʨʘ 

ʩʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ ʫʥʘʧʨʝʹʝˁʝʤ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʙʿʝʢʘʪ ʜʦʩʪʠʛʘʦ ʧʦʙʦˀʰʘˁʝ 

ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ ʧʦʙʦˀʰʘʥʠ ʛʜʝ ʿʝ ʦʜ 13,4 % ʚʨʝʤʝʥʘ 

ʫʛʦʜʥʦʩʪʠ ʢʦʨʠʩʥʠʢʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʧʨʚʦʤ ʩʧʨʘʪʫ ʧʦʚʝ˂ʘʥ  ʥʘ 15,9 %. 

ʇʨʠʤʝʥʦʤ ʤʝʨʘ ʢʦʿʠʤʘ ʩʝ ʦʩʪʚʘʨʫʿʫ ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ EnerPHit 

ʩʝʨʪʠʬʠʢʘʮʠʿʦʤ ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʩʝ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʟʥʘʯʘʿʥʝ ʫʰʪʝʜʝ ʫ 

ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʜʦ 50 %. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʩʚʝ ʩʝʣʝʢʪʦʚʘʥʝ 

ʧʦʟʠʮʠʿʝ ʦʙʿʝʢʘʪ ʧʦʩʪʠʞʝ ʎ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʫʟ ʦʩʪʚʘʨʝʥʫ ʫʰʪʝʜʫ ʦʜ ʛʦʪʦʚʦ 50 %. 

(48,7 %). ʂʦʤʬʦʨʥʠ ʫʩʣʦʚʠ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʧʨʚʦʤ ʩʧʨʘʪʫ ʩʫ ʧʦʛʦʨʰʘʥʠ. 

(ʧʨʦʮʝʥʪʫʘʣʥʦ ʦʜ 13,4 % ʚʨʝʤʝʥʘ ʫʛʜʥʦʩʪʠ ʩʤʘˁʝʥʠ ʥʘ 12,8 %) ʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ 

ʧʨʝʛʨʝʚʘˁʝʤ ʣʝʪʠ.  

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʧʨʝ ʠ 

ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ ʠʟ ʢʘʪʝʛʦʨʠʿʝ ɸ ʠ ɹ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 6.32. 
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Total oil- ʫʢʫʧʥʘ ʫʪʨʦʰʝʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ- ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.32.ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ, 

ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P) ʠ ɹ (S1P B1t) 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʩʪʘˁʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ ʠʟ ʢʘʪʝʛʦʨʠʿʝ ɸ ʠ ɹ 

ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ 6.33. 

 

Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.33. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ  ʤʦʜʝʣʘ ʉʎ1 ʧʦʩʪʦʿʝ˂ʝʛ 

ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P) ʠ ɹ (S1P B1t) 
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ʉʎɽʅɸʈʀʆ ʉ2ʇ  

ʊʘʙʝʣʘ 6.27. ʧʨʠʢʘʟʫʿʝ ʫʥʘʧʨʝʹʝˁʝ ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ ʩʘʤʦ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ 

ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ- ʦʩʪʘʪʘʢ ʟʛʨʘʜʝ ʿʝ ʦʩʪʘʚˀʝʥ ʫ ʧʦʩʪʦʿʝ˂ʝʤ 

ʩʪʘˁʫ.  

ʊʘʙʝʣʘ 6.27. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ1, 

ʪʝʤʧʝʨʠʨʘˁʝ, ʩʮʝʥʘʨʠʦ ʉ2ʇ 
ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʤʦʜʝʣʘ ʉʎ1 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʤʘx. U ʚʨʝʜʥʦʩʪʠ 

ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ 

U ʥʘʢʦʥ ʪʝʨʤʦʠʟʦʣʘʮʠʿʝ [W/m
2
K]  

Uʧʦʩʪʦʿʝ˂ʝ Umax322 Umax323 A (ʧʦʚ.) Hts ɸ ɹ 

W/m2K W/m2K W/m2K m2 W/K 

ʂʘʤʝʥʘ ʚʫʥʘ  

(5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ  

(15 cm) 

U [W/m2K] U [W/m2K] 

ʉʧʦˀʥʠ ʟʠʜ ʫ 

ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ 

ʚʘʟʜʫʭʦʤ 

1,9 0,4 0,15 1051,5 1953,7 0,5 0,2 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ  ʫ ʜʚʦʨʘʥʠ   [%] 

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

22,7 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

22,6 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
] 1037,5 957,4 939,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 159 % 

ɽ 

QH, nd, rel= 156 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ   ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 7,7 % 9,5 % 

ɿʠʜ ʢʘ ʛʨʝʿʘʥʦʤ ʜʝʣʫ 

ʦʙʿʝʢʪʘ 
1,8 0,9 0,35 303,98 428,9 

ʂʘʤʝʥʘ ʚʫʥʘ  

 (5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ  

(15 cm) 

U [W/m2K] U [W/m2K ] 

0,5 0,2 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

24 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

24 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
] 1037,5 1036,8 1036,8 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ 
QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 172,1 % 

ɽ 

QH, nd, rel= 172,1 % 

ɽ 

                                                

322 ʇʨʘʚʠʣʥʠʢ o Eʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈ.ʉ. ʙʨ. 61/2011 
323 EnerPHIt ʩʝʨʪʠʬʠʢʘʮʠʿʘ 
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ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 0,07 % 0,07 % 

ʇʦʜ ʠʛʨʘʣʠʰʪʘ 0,51 0,4 0,15 1784,7 454,2 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K ] 

0,3 0,16 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [ÜC] 

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

23 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

23 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

QH,nd [kWh/m
2
] 1037,5 1025,1 1018,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 170,2 % 

ɽ 

QH, nd, rel= 169,4 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe ʤʝʨe  [%]  1,2% 1,9% 

ʂʨʦʚ ʜʚʦʨʘʥʝ 0,3 0,2 0,15 1784,7 538,9 

XPS (5 cm) XPS (15 cm) 

U [W/m2K ] U [W/m2K ] 

0,2 0,13 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%]  

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

23,7 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

24,1 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

QH,nd [kWh/m
2
]  1037,5 1033,0 1028,6 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
QH, nd, rel= 172,3 % 

ɽ 

QH nd, rel= 171,6 % 

ɽ 

QH, nd, rel= 170,7 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe ʤʝʨe [%] 0,4 % 0,9 % 

ʉʧʦˀʥʠ ʧʨʦʟʦʨʠ ʥʘ 

ʜʚʦʨʘʥʠ 
2,9 1,5 0,85 121,9 243,8 

A1  ɹ1   

U [W/m2K]  U [W/m2K]  

1,45 ʩʘʤʦ ʩʪʘʢʣʦ 

1,27  

1,17 ʩʘʤʦ ʩʪʘʢʣʦ 

0,9 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

24,7 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

 

23,6 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ  ʿʝ 6-8 

QH,nd [kWh/m
2
]  1037,5 1033,4 1022,9 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH nd, relÒ 180 
QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 169,8 %  

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ  ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe  ʤʝʨe [%] 0,4 % 1,4 % 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ (ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ) 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

23,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

6-8 

23,3 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

20,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1037,5 934,0 888,2  

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
QH nd, rel= 172,3 % 

ɽ 

QH, nd, rel= 155,1 % 

ɽ 

QH, nd, rel= 147,5 %  

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ 9,98 % 14,4 % 

ʉʧʦˀʥʠ ʧʨʦʟʦʨ ʜʚʦʨʘʥʘ- A1=Low E Triple Glazing SC=6, U= 1,45 W/m2K  ʩʘʤʦ ʩʪʘʢʣʦ 1,27 W/m2K, ɹ1 

=Low E Triple Glazing argon SC=6, U= 1,17 W/m2K ʩʘʤʦ ʩʪʘʢʣʦ 0,89 W/m2K 
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ʋʢʦʣʠʢʦ ʩʝ ʧʨʠʤʝʥʝ ʧʦʤʝʥʫʪʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʩʘʤʦ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ 

ʦʙʿʝʢʪʫ, ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʿʝ ʢʘʦ ʟʘʩʝʙʥʫ ʪʝʨʤʠʯʢʫ ʟʦʥʫ, ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ 

ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʧʘʢʝʪʦʤ ʤʝʨʘ ʛʨʫʧʝ ɹ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ 

ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʠ ʫʩʣʦʚʘ ʢʦʤʬʦʨʘ ʟʘ ʜʚʦʨʘʥʫ 

ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʤʝʨʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʢʘʤʘ 6.34. ʠ 6.35. 

 

 

Total oil-  ʫʢʫʧʥʘ ʫʪʨʦʰʝʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ- ʤʘʟʫʪ 

 ʉʣʠʢʘ 6.34. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ ʩʮʝʥʘʨʠʿʘ 

ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (pravilnik) ʠ ɹ (passive) 

 

 

Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

ʉʣʠʢʘ 6.35. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʜʚʦʨʘʥʫ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ ʥʘʢʦʥ 

ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (pravilnik) ʠ ɹ (passive) 
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ʉʎɽʅɸʈʀʆ ʉ1ʇ+ʉ2ʇ 

 

ʉʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝʥʫ ʧʘʢʝʪʘ ʤʝʨʘ ʢʘʪʝʛʦʨʠʿʝ ɸ ʠ ɹ ʥʘ ʯʠʪʘʚʦʤ 

ʦʙʿʝʢʪʫ. ʈʝʟʫʣʪʘʪʠ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.28. 

 

ʊʘʙʝʣʘ 6.28. ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʯʠʪʘʚʦʛ ʦʙʿ ʝʢʪʘ, ʤʦʜʝʣʘ ʉʎ1 ʧʨʠʤʝʥʦʤ 

ʧʘʢʝʪʘ ʤʝʨʘ ɸ ʠ ɹ 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʤʦʜʝʣ ʉʎ1 
ʇʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ 

ʉʮʝʥʘʨʠʦ 

(ʉ1ʇ+ʉ2ʇ) ɸ 

ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ 

ʉʮʝʥʘʨʠʦ  

(ʉ1ʇ+ʉ2ʇ) ɹ 

EnerPHIt/EnerPHIt
+
 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʜʚʦʨʘʥʘ  (6-8) 23,8 % 22,7 % 21,6 % 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʢʘʥʮʝʣʘʨʠʿʘ (6-8) 13,4 % 15,9 % 13,1 % 

QH,nd [kWh/m
2
]  1037,5 569,4 382,2 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, rel 
QH, nd, rel= 172,3  

ɽ 

QH, nd, rel= 94,6 % 

C 

QH, nd, rel= 63,47 % 

C 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 45,1 % 63,2 % 

 

 

ʋʢʦʣʠʢʦ ʩʝ ʫʥʘʧʨʝʜʠ ʦʙʿʝʢʘʪ ʢʘʦ ʮʝʣʠʥʘ, ʪʿ. ʥʝ ʜʝʣʠ ʦʙʿʝʢʘʪ ʥʘ ʜʚʝ ʪʝʨʤʠʯʢʝ ʟʦʥʝ, 

ʧʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʩʭʦʜʥʦ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ ʈʉ (ɸ) ʧʦʩʪʠʞʝ ʩʝ ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʜʚʘ 

ʝʥʝʨʛʝʪʩʢʘ ʨʘʟʨʝʜʘ ʠ ʫʰʪʝʜʫ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʦʜ 45,1 %. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ ʫʩʣʦʚʠ EnerPHIt/EnerPHIt
+ 
ʩʝʨʪʠʬʠʢʘʮʠʿʦʤ (ɹ) ʧʦʩʪʠʞʝ ʩʝ 

ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʜʚʘ ʝʥʝʨʛʝʪʩʢʘ ʨʘʟʨʝʜʘ ʠ ʜʦʩʪʠʞʝ ʨʘʟʨʝʜ C ʫʟ ʫʰʪʝʜʫ ʦʜ 63,2 %. ʇʦ 

ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ, ʮʝʣʦʢʫʧʘʥ ʫʪʠʩʘʢ ʟʘ ʧʦʿʝʜʠʥʝ ʘʥʘʣʠʟʠʨʘʥʝ ʧʨʦʩʪʦʨʝ ʘ ʥʘ ʦʩʥʦʚʫ 

ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʧʨʠʤʝʥʦʤ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ, ʿʝ ʜʘ ʿʝ 

ʧʦʚʦˀʥʠʿʝ ʫʥʘʧʨʝʹʝˁʝ ʧʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ɸ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦ 

ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʤʝʥʫʪʦʛ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ 

ʟʘ ʧʨʦʩʪʦʨʝ ʢʦʿʝ ʘʥʘʣʠʟʠʨʘʤʦ, ʢʘʥʮʝʣʘʨʠʿʫ ʠ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ, ʜʘʪʘ ʿʝ 

ʥʘ ʩʣʠʢʘʤʘ 6.36. ʠ 6.37. 
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Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.36. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʤʦʜʝʣʘ ʉʎ1- ʩʮʝʥʘʨʠʿʘ 

ʉ1ʇ+ʉ2ʇ, ʧʨʠʤeʥʘ ʤʝʨʘ ɸ ʠ ɹ (ɸ1t ʠ b1t) 

 

 

Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.37. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- ʩʮʝʥʘʨʠʿʘ 

ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ ʠ ɹ (ɸ1t ʠ b1t) 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ ʧʦ 

ʤʝʩʝʮʠʤʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ (ʉ1ʇ+ʉ2ʇ) ɸ ʠ (ʉ1ʇ+ʉ2ʇ) ɹ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ 

ʩʣʠʮʠ 6.38.  
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Total oil- ʫʢʫʧʥʘ ʫʪʨʦʰʝʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ- ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.38. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ 

ʤʝʨʘ ɸ (ɸ1t) ʠ ɹ (b1t) 

 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʧʦ ʧʠʪʘˁʫ ʪʝʤʧʝʨʠʨʘˁʘ 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ, ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ʠ ʉ2ʇ ʥʘʢʦʥ ʧʨʠʤʝˁʝʥʠʭ ʧʘʢʝʪʘ ʤʝʨʘ ʢʘʪʝʛʦʨʠʿʝ ɸ 

ʠ ɹ ʠ ʧʨʠʤʝʥʦʤ ʤʝʨʘ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ɸ ʠ ɹ ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 6.29. 

 

ʊʘʙʝʣʘ 6.29. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʤʦʜʝʣʘ ʉʎ1 ʟʘ ʩʮʝʥʘʨʠʦ ʉ1ʇ, 

ʉ2ʇ ʠ ʉ1ʇ+ʉ2ʇ 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʤʦʜʝʣ 

ʉʎ1 

ʇʦʩʪʦʿʝ

˂ʝ ʩʪʘˁʝ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ 

ʦʙʿʝʢʘʪ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ʉʮʝʥʘʨʠʦ 

ʉ2ʇ 

ʜʚʦʨʘʥʘ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ+ʉ2ʇ 

ʇʨʘʚʠʣʥ. 

ɽɽ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ+ʉ2ʇ 

EnerPHIt/

EnerPHIt
+
 

ɸ ɹ ɸ ɹ 

QH,nd [kWh/m
2
]  1037,5 679,6 531,4 934,0 888,2 569,4 382,2 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ D C E D C C 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ [%] 34,5 48,7 9,98 14,4 45,1 63,2 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʟʘ ʧʦʿʝʜʠʥʝ ʧʨʦʩʪʦʨʝ, ʫʜʦʙʥʦʩʪ ʫ ʪʦʢʫ ʙʦʨʘʚʢʘ ˀʫʜʠ 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ 

ʢʦʤʬʦʨʘ (ʢʘʥʮʝʣʘʨʠʿʘ) , ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ 6-8 

13,4 % 

ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ 

15,9 12,8 - - 15,9 % 13,1 % 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ 

ʢʦʤʬʦʨʘ (ʜʚʦʨʘʥʘ)  ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  

 6-8 

23,8 % 

ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ 

- - 23,3 20,8 22,7 % 21,6 % 
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ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʫʢʦʣʠʢʦ ʿʝ ʮʠˀ ʧʨʠʤʝʥʝ 

ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʝ ʦʙʿʝʢʪʘ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʥʝʤʘ ʧʦʪʨʝʙʝ ʧʨʠʤʝˁʠʚʘʪʠ ʤʝʨʝ 

ʫʥʘʧʨʝʹʝˁʘ ʥʘ ʫʥʠʚʝʨʟʘʣʥʦʿ ʩʧʦʨʪʩʢʦʿ ʜʚʦʨʘʥʠ ʚʝ˂ ʩʘʤʦ ʥʘ ʦʩʪʘʣʦʤ ʜʝʣʫ ʦʙʿʝʢʪʘ 

(ʩʮʝʥʘʨʠʦ ʉ1ʇ). ʉʣʠʢʘ 6.39. ʧʨʠʢʘʟʫʿʝ ʨʝʟʫʣʪʘʪʝ ʠʟ ʪʘʙʝʣʝ 6.29. 

 

Total oil- ʫʢʫʧʥʘ ʫʪʨʦʰʝʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʛʨʝʿʘˁʝ, ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.39. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (existing) ʠ 

ʧʨʠʤʝˁʝʥʠʭ ʩʮʝʥʘʨʠʿʘ, ʉ1ʇ (scenario 1), ʉ2ʇ (scenario 2), ʉ1ʇ+ʉ2ʇ (scenario 1+2) 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ ɱʇ  

ʉʮʝʥʘʨʠʦ ʉ2ʇ ɱʇ (ʩʮʝʥʘʨʠʦ ʉ2ʇ+ ʧʨʦʟʦʨ ʥʘ ʿʫʛʫ) ʧʨʝʜʩʪʘʚˀʘ ʩʧʝʮʠʿʘʣʥʘ 

ʫʥʘʧʨʝʹʝˁʘ- ʫʥʘʧʨʝʹʝˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʧʘʩʠʚʥʠʭ ʩʦʣʘʨʥʠʭ 

ʩʠʩʪʝʤʘ ʥʘ ʫʥʠʚʝʨʟʘʣʥʦʿ ʩʧʦʨʪʩʢʦʿ ʜʚʦʨʘʥʠ. 

ʏʠʩʪʘ ʦʨʠʿ ʝʥʪʘʮʠʿʘ ʫ ʧʨʘʚʮʫ ʩʝʚʝʨ- ʿʫʛ ʧʦ ʜʫʞʦʿ ʩʪʨʘʥʠ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ ʥʘʚʦʜʠ ʥʘ ʧʨʠʤʝʥʫ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʧʦ ʧʠʪʘˁʫ 

ʪʝʤʧʝʨʠʨʘˁʘ- ʧʦʩʪʘʚˀʘˁʘ ʧʨʦʟʦʨʘ ʦʨʠʿ ʝʥʪʠʩʘʥʦʛ ʢʘ ʿʫʛʫ (ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ɽɽ ʈʉ 

U=1,27 W/m
2
K  Uʩʘʤʦ ʩʪʘʢʣʦ= 1,14 W/m

2
K g=0,39, ʧʨʝʤʘ EnerPHIt/EnerPHIt

+ 
U= 1,23 

W/m
2
K  Uʩʘʤʦ ʩʪʘʢʣʦ= 0,85 W/m

2
K  g=0,33).   
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ʇʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʫ ʫʰʪʝʜʠ ʝʥʝʨʛʠʿʝ ʠ ʠʥʜʝʢʩʫ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ 

ʧʦʩʪʘʚˀʘˁʝʤ ʧʨʦʟʦʨʘ ʥʘ ʿʫʞʥʦʿ ʩʪʨʘʥʠ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ (ʧʦʚʨʰʠʥʝ ʧʘʨʘʧʝʪʥʦʛ ʟʠʜʘ 

306,95 m
2
) ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʧʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʧʨʝʤʘ 

ʇʨʘʚʠʣʥʠʢʫ ɽɽ ʈʉ ʠ ʉ2ʇ ʧʨʝʤʘ EnerPHIt/EnerPHIt
+ 
ʩʝʨʪʠʬʠʢʘʮʠʿʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 6.30. 

 

 ʊʘʙʝʣʘ 6.30. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ 

ʈʝʟʫʣʪʘʪʠ 
ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

+ ʿʫʞʥʠ ʧʨʦʟʦʨ  

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

+ ʿʫʞʥʠ ʧʨʦʟʦʨ  

QH,nd [kWh/m
2
]  934,0 935,7 888,2 867,0 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ ɽ D D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 9,98 9,9 14,4 16,4 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ % ʦʜ 6-8 23,3 22,3 20,8 26,2 

 

 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʟʥʘʯʘʿʥʠʿʘ ʫʰʪʝʜʘ ʫ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʢʘʦ ʠ 

ʧʦʙʦˀʰʘˁʝ ʢʦʤʬʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʢʦʥʩʪʨʫʢʮʠʿʦʤ ʿʫʞʥʦʛ ʧʨʦʟʦʨʘ 

ʧʝʨʬʦʨʤʘʥʩʠ ʧʨʦʧʠʩʘʥʠʭ ʧʨʝʤʘ EnerPHIt/EnerPHIt
+ 
ʩʝʨʪʠʬʠʢʘʮʠʿʠ (ʫʰʪʝʜʘ ʦʜ 16,4 

%) ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʟʦʨ ʢʦʿʠ ʠʩʧʫˁʘʚʘ ʤʠʥʠʤʫʤ ʫʩʣʦʚʘ ʧʨʦʧʠʩʘʥʠʭ ʇʨʘʚʠʣʥʠʢʦʤ ʦ 

ɽɽ (ʈʉ 61/2011) (ʫʰʪʝʜʘ ʦʜ 9,9 %). ʋʢʦʣʠʢʦ ʩʝ ʫʧʦʨʝʜʠ ʧʨʠʤʝˁʝʥʠ ʩʮʝʥʘʨʠʦ ʉ2ʇ 

(ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ) ʠ ʩʮʝʥʘʨʠʦ ʉ2ʇ (ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ) ɱʇ ʥʝ ʫʚʠʹʘ ʩʝ ʟʥʘʯʘʥʿʘ ʧʨʦʤʝʥʘ 

ʠ ʧʦʙʦˀʰʘˁʝ. ʋʢʦʣʠʢʦ ʫʥʘʧʨʝʜʠʤʦ ʜʚʦʨʘʥʫ ʤʝʨʘʤʘ ʜʝʬʠʥʠʩʘʥʠʤ ʩʮʝʥʘʨʠʿʦʤ ʉ2ʇ 

(EnerPHIt/EnerPHIt
+
) ɱʇ ʰʪʝʜʠ ʩʝ ʝʥʝʨʛʠʿʘ 2 % ʚʠʰʝ ʦʜ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ 

(EnerPHIt/EnerPHIt
+
) ʰʪʦ ʩʝ ʩʤʘʪʨʘ ʟʥʘʯʘʿʥʦʤ ʫʰʪʝʜʦʤ ʠ ʧʦʙʦˀʰʘˁʝʤ ʢʦʤʬʦʨʘ. 

(ʪʘʙʝʣʘ 6.30.) 

ʉʣʠʢʘ 6.40. ʜʘʿʝ ʧʨʝʛʣʝʜ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ 

ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ. 
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Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.40. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʫ ʚʨʝʤʝ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ ʉ2ʇ ɱʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ (S2P prozor na jugu pravilnik) ʠ ʉ2ʇ ɱʇ EnerPHIt/EnerPHIt+ (S2P prozor na jugu passive) 

 

ɼʠʿʘʛʨʘʤ ʥʘ ʩʣʠʮʠ 6.41. ʧʨʠʢʘʟʫʿʝ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝˁʝʥʠʭ ʩʮʝʥʘʨʠʿʘ 

ʉ2ʇ ɱʇ ʧʦ ʤʝʩʝʮʠʤʘ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ. 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ, ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.41. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ- ʫʥʘʧʨʝʹʝˁʝ ʧʦ ʇʨʘʚʠʣʥʠʢʫ 

(S2P prozor na jugu pravilnik) ʠ ʫʥʘʧʨʝʹʝˁʝ ʉ2ʇ ɱʇ EnerPHIt/EnerPHIt+( S2P prozor na jugu passive) 
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ʉʎɽʅɸʈʀʆ ʉ2ʇ ɿ 

ʉʮʝʥʘʨʠʦ ʉ2ʇ ɿ ʧʨʝʜʩʪʘʚˀʘ ʢʦʤʙʠʥʘʮʠʿʫ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʠ ʢʦʥʩʪʨʫʢʮʠʿʫ ʟʝʣʝʥʦʛ 

ʟʠʜʘ ʥʘ ʿʫʞʥʦʿ ʩʪʨʘʥʠ ʜʚʦʨʘʥʝ. ʇʦʩʤʘʪʨʘʥʘ ʩʫ ʜʚʘ ʩʣʫʯʘʿʘ ʧʨʠʤʝʥʝ ʟʝʣʝʥʦʛ ʟʠʜʘ; 

ʜʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ ʢʦʿʝ ʧʦʜʨʘʟʫʤʝʚʘ  ʜʠʨʝʢʪʥʦ ʧʦʩʪʘʚˀʘˁʝ ʟʝʣʝʥʦʛ ʩʣʦʿʘ (ʙʠˀʢʘ 

hedera helix) ʫ ʜʝʙˀʠʥʠ ʦʜ 20 cm ʥʘ ʥʦʚʦʠʟʦʣʦʚʘʥʠ ʟʠʜ (ʩʮʝʥʘʨʠʦ ʉ2ʇ ɿ1) ʠ 

ʠʥʜʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ  ʪʿ. ʧʦʩʪʘʚˀʘˁʝ ʟʝʣʝʥʠʣʘ ʦʜ 10 cm ʙʠˀʢʝ ʥʘʢʦʥ ʩʣʦʿʘ 

ʚʘʟʜʫʭʘ ʫ ʜʝʙˀʠʥʠ ʦʜ 5cm ʥʘ ʥʦʚʦʠʟʦʣʦʚʘʥʠ ʿʫʞʥʠ ʟʠʜ (ʩʮʝʥʘʨʠʦ ʉ2ʇ ɿ2) (ʩʣʠʢʘ 

6.42.). ɼʝʪʘˀʥʠʿʝ ʦ ʟʝʣʝʥʠʤ ʟʠʜʦʚʠʤʘ ʫ ʇʨʠʣʦʛʫ 3. 

 

Climber hedera helix- ʧʝˁʘʣʠʮʘ, shrubs Pteropsida- ʛʨʤ , felt layer- ʬʠʣʮ, ʘir cavity- ʩʣʦʿ ʚʘʟʜʫʭʘ 

 

ʉʣʠʢʘ 6.42. ɼʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ (ʣʝʚʦ) ʠ ʠʥʜʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ (ʜʝʩʥʦ), ʀʟʚʦʨ : Ottele, M., ʠ 

ʜʨʫʛʠ (2011)324  

 

ʇʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.31. 

 

 

 

                                                

324 Ottele, M. ʠ ʦʩʪʘʣʠ (2011) Comparative life cycle analysis for green facades and living wall systems, 

Energy and Buildings, Elsevier, ʩʪʨ. 3421. 
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ʊʘʙʝʣʘ 6.31. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʉ2ʇ+ ʟʝʣʝʥʠ ʟʠʜ, ʜʠʨʝʢʪʥʦ ɿ1 ʠ ʠʥʜʠʨʝʢʪʥʦ 

ʦʟʝʣʝˁʘʚʘˁʝ ɿ2 

ɼʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ ɿ1  
ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

+ɿ1 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

+ɿ1 

QH,nd [kWh/m
2
]  934,0 933,8 888,2 887,7  

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ ɽ D D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 9,98 9,99 14,4 14,4 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ % ʦʜ 6-8 23,3 23,2 20,8 21,4 

ʀʥʜʠʨʝʢʪʥʦ ʦʟʝʣʝˁʘʚʘˁʝ ɿ2 
ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

+ɿ2 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

+ɿ2 

QH,nd [kWh/m
2
]  934,0 932,9 888,2 885,7 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ ɽ D D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 9,98 10,1 14,4 14,6 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ % ʦʜ 6-8 23,3 22,7 20,8 21,4 

 

 

 

Total oil- ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ, ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.43. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɿ1 ʠ ɿ2 ʫʥʘʧʨʝʹʝˁʝ ʧʦ ʇʨʘʚʠʣʥʠʢʫ 

ɽɽ (ʣʝʚʦ) ʠ ʉ2ʇ ɿ1 ʠ ɿ2  ʫʥʘʧʨʝʹʝˁʝ ʧʦ EnerPHIt/EnerPHIt+(ʜʝʩʥʦ) 

 

ʉʠʤʫʣʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʚʝʨʪʠʢʘʣʥʦ ʦʟʝʣʝˁʘʚʘˁʝ ʧʦ ʧʠʪʘˁʫ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʥʝ 

ʜʘʝʿ ʟʥʘʯʘʿʥʝ ʨʝʟʫʣʪʘʪʝ (ʩʣʠʢʘ 6.43. ʠ ʪʘʙʝʣʘ 6.31.). ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ ʥʝʧʨʦʤʝˁʝʥʠ. 
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6.3.1.2. ʆʮʝʥʘ ʢʦʤʬʦʨʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʝʬʠʥʠʩʘʥʠʭ ʩʮʝʥʘʨʠʿʘ 

ʉʎɽʅɸʈʀʆ ʉ1ʇ  

ʂʘʥʮʝʣʘʨʠʿʘ ʫ ʤʦʜʝʣʫ ʉʎ1 

ʅʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ɸ (ʤʝʨʝ ʜʝʬʠʥʠʩʘʥʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ) ʫʧʦʨʝʹʝʥʠ ʩʫ 

ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʯʢʦʛ ʢʦʬʦʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʦʤ ʧʨʦʩʪʦʨʫ ʥʘ ʩʝʚʝʨʫ. 

ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ 11. ʿʫʣʘ ʠʟʥʦʩʠʣʘ 29,78ÜC ʠ ʩʤʘˁʝʥʘ ʿʝ ʥʘ 28,97 

ÜC. ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ ʿʝ ʧʦʚʝ˂ʘʥʘ ʟʘ 

2,6 ÜC h ʪʦ ʩʤʘʪʨʘʤʦ ʚʨʣʦ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ (ʩʣʠʢʘ 6.44.). 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.44. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ- ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʧʨʦʩʪʦʨʫ ʥʘʢʦʥ ʠʥʪʝʨʚʝʥʮʠʿʘ, ʉʮʝʥʘʨʠʦ ʉ1ʇ ɸ, ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

 

ʋ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʩʝʚʝʨʫ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ ʜʝʬʠʥʠʩʘʥʠʭ ʩʮʝʥʘʨʠʿʦʤ ʉ1ʇ ɹ 

(EnerPHIt/EnerPHIt
+
) ʫʦʯʝʥʦ ʿʝ ʩʤʘˁʝˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʟʘ 1ÜC ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʘʣʠ ʥʝʟʥʘʪʥʦ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʨʠʤʝʥʦʤ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ɸ. ʋ ʟʠʤʩʢʦʤ 
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ʧʝʨʠʦʜʫ ʟʘ ʥʘʿʭʣʘʜʥʠʿʠ ʜʘʥ ʧʦʚʝ˂ʘʥʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ 

ʟʘ 2ÁC ʠ ʠʟʥʦʩʠ 13,7ÜC (ʩʣʠʢʘ 6.45.). (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 9) 

 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.45. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʩʝʚʝʨʫ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ  ʉ1ʇ ɹ  (S1P B1t) 

 

ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʤʦʜʝʣʘ ʉʎ1 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɸ ʜʘʪʘ ʿʝ 

ʥʘ ʩʣʠʮʠ 6.46. ʆʜ ʥʝʢʘʜʘʰˁʠʭ 31,12ÜC ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʟʘ ʜʚʦʨʘʥʫ 12. ʿʫʣʘ 

ʧʘʩʠʚʥʠʤ ʤʝʨʘʤʘ ɸ ʛʨʫʧʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʩʧʫʰʪʝʥʘ ʥʘ 28,99ÜC. ʋ ʟʠʤʩʢʦʤ 

ʧʝʨʠʦʜʫ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʧʦʚʝ˂ʘʥʘ ʟʘ 4,23ÜC. (ʪʘʙʝʣʝ ʫ ʇʨʠʣʦʛʫ 9) 
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Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.46. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɸ (S2P 

pravilnik) ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ ʜʘʥʘ 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ ʜʘʪʘ ʿʝ 

ʥʘ ʩʣʠʮʠ 6.47. ʆʜ ʥʝʢʘʜʘʰˁʠʭ 31,12ÜC ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʟʘ ʜʚʦʨʘʥʫ 12. ʿʫʣʘ 

ʧʘʩʠʚʥʠʤ ʤʝʨʘʤʘ ɹ ʛʨʫʧʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʩʧʫʰʪʝʥʘ ʥʘ 29,04ÜC. ʋ ʟʠʤʩʢʦʤ 

ʧʝʨʠʦʜʫ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʧʦʚʝ˂ʘʥʘ ʟʘ ʧʨʠʙʣʠʞʥʦ 6ÜC (ʪʘʙʝʣʘ ʫ ʇʨʠʣʦʛʫ 9). 
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Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ  6.47. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ (S2P passive) 

 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ+ ʧʘʩʠʚʥʝ ʩʪʨʘʪʝʛʠʿʝ 

ʆʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ  

ʉʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʉʮʝʥʘʨʠʿʘ ʉ2ʇ ɱʇ. ʉʘʤʦ 5 % ʜʚʦʨʘʥʝ ʠʤʘ 

ʦʩʚʝʪˀʝˁʝ ʦʜ 300 ʦʜʥʦʩʥʦ 600 lux, ʰʪʦ ʿʝ ʥʘʿʧʦʚʦˀʥʠʿʝ ʦʩʚʝʪˀʝˁʝ ʢʦʝʿ ʩʝ 

ʧʨʝʧʦʨʫʯʫʿʝ ʟʘ ʜʚʦʨʘʥʩʢʝ ʩʧʦʨʪʦʚʝ, ʨʝʢʨʝʘʪʠʚʮʝ ʠ ʪʘʢʤʠʯʝˁʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʤ 

ʥʠʚʦʫ. ɱʫʞʥʠ ʧʨʦʟʦʨ ʥʝ ʫʪʠʯʝ ʧʦʚʦˀʥʦ ʥʘ ʚʠʟʫʝʣʥʠ ʢʦʤʬʦʨ (ʩʣʠʢʘ 6.48.).  



221 

 

 

ʉʣʠʢʘ 6.48. ʆʩʚʝʪˀʝˁʝ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʦʩʪʘʚˀʘˁʘ ʧʨʦʟʦʨʘ ʥʘ ʿʫʛʫ, ʩʮʝʥʘʨʠʦ ʉ2ʇ ɱʇ (ʣʝʚʦ) ʠ 

ʚʨʝʜʥʦʩʪʠ ʫ lux (ʜʝʩʥʦ) 

 

ɺʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ 

ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʚʝʥʪʠʣʘʮʠʿa ʩʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʥʘʢʦʥ ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ 

ʚʝʥʪʠʣʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʫʥʘʧʨʝʹʝˁʝ ʂɻʍ ʩʠʩʪʝʤʘ). ʉʮʝʥʘʨʠʦ ʉ1ʇ ʠ ʉ2ʇ ʥʝ 

ʫʪʠʯʫ ʥʘ ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʜʚʦʨʘʥʝ ʠ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ. ɸʢʮʝʥʘʪ 

ʿʝ ʥʘ ʧʨʠʨʦʜʥʦʿ ʚʝʥʪʠʣʘʮʠʿʠ. ʉʚʠ ʧʨʦʩʪʦʨʠ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʩʫʪʝʨʝʥ ʠʤʘʿʫ ʧʨʠʨʦʜʥʫ 

ʚʝʥʪʠʣʘʮʠʿʫ. ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʥʝʤʘ ʧʨʠʨʦʜʥʫ 

ʚʝʥʪʠʣʘʮʠʿʫ. ʉʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʪʦʛ ʧʨʦʩʪʦʨʘ 

(ʩʣʠʢʘ 6.49.). 
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ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ,  Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ,  Free cooling vent- ʭʣʘʹʝˁʝ 

 

ʉʣʠʢʘ 6.49. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ1 ʫʟ ʧʨʠʨʦʜʥʦ ʚʝʥʪʠʣʠʨʘˁʝ 

ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ 

ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʫ ʪʦʢʫ ʙʦʨʘʚʢʘ ˀʫʜʠ ʩʫ 

ʧʨʠʢʘʟʘʥʠ ʜʠʿʘʛʨʘʤʦʤ ʥʘ ʩʣʠʮʠ 6.50. ʅʝʧʨʦʤʝˁʝʥʠ ʩʫ. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʫ 23,7 % ʦʜ ʫʢʫʧʥʦʛ ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ. 

 

Comfort index- ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.50. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʧʨʝ ʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʜʚʦʨʘʥʝ 
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6.3.1.3. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ 

ʂʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʂɻʍ ʩʠʩʪʝʤʠ ʤʦʜʝʣʘ ʉʎ1 ʧʦʩʤʘʪʨʘʥʝ ʩʫ ʠʥʪʝʨʚʝʥʮʠʿʝ ʩʘʤʦ ʥʘ ʂɻʍ 

ʩʠʩʪʝʤʠʤʘ ʯʠʤʝ ʿʝ ʢʨʝʠʨʘʥ ʩʮʝʥʘʨʠʦ ʉʊ. ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʠ ʠʥʪʝʨʚʝʥʮʠʿʝ ʫ 

ʧʦʩʪʦʿʝ˂ʠʤ ʩʠʩʪʝʤʠʤʘ ʚʝʥʪʠʣʘʮʠʿʝ ʠ ʛʨʝʿʘˁʘ ʢʘʦ ʠ ʚʝʰʪʘʯʢʦʤ ʦʩʚʝʪˀʝˁʫ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʫ ʪʘʙʝʣʠ 6.32. 

 

ʊʘʙʝʣʘ 6.32. ʇʘʨʘʤʝʪʨʠ ʟʘ ʂɻʍ ʩʠʩʪʝʤʝ, ʧʦʩʪʦʿʝ˂ʝ ʠ ʫʥʘʧʨʝʹʝʥʦ ʩʪʘˁe, ʀʟʚʦʨ: ɸʫʪʦʨ 

ʧʨʝʤʘ IES VE, Apache Modul
325

 
ʉʠʩʪʝʤ ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʋʥʘʧʨʝʹʝʥʦ ʩʪʘˁʝ 

ɻʨʝʿʘˁʝ ʎʝʥʪʨʘʣʥʦ ʨʘʜʠʿʘʪʦʨʩʢʦ (ʚʦʜʥʦ) VAV dual duct 

 ʂʦʪʘʦ- ʤʘʟʫʪ ʇʨʠʨʦʜʥʠ ʛʘʩ 

 Seasonal efficiency 0,89 

(ʩʝʟʦʥʩʢʘ ʝʬʠʢʘʩʥʦʩʪ) 

0,9 

 ScoP kW/kW 0,57 0,7 

ʍʣʘʹʝˁʝ ʈʘʩʭʣʘʜʥʠ ʘʛʨʝʛʘʪ ʜʦ 600 kW (100 kW) 

 ɺʘʟʜʫʰʥʦ ʭʣʘʹʝʥʠ ʈɸ 

 Nominal EER (kW/kW) 3,0 

(ʥʦʤʠʥʘʣʥʠ ɽɽR) 

2,90 

 COP 3,0 

 Seasonal EER (kW/kW) 1,5 ESEER 

ʉʝʟʦʥʩʢʠ ɽɽR 

3,0 

 Opʝration: Mechanical ventilation 

ʄʝʭʘʥʠʯʢʘ ʚʝʥʪʠʣʘʮʠʿʘ 

Mechanical 

ʤʝʭʘʥʠʯʢʘ 

 Pump and Fan power: 10 % 

ʉʥʘʛʘ ʧʫʤʧʝ ʠ ʚʝʥʪʠʣʘʪʦʨʘ 

5 % 

ʉʊɺ DHW served by Apache HVAC boiler 

ʉʊɺ ʦʧʩʣʫʞʝʥʘ ʂɻʍ ʙʦʿʣʝʨʦʤ 

 Mean cold water temperature  10ÁC 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʥʝ ʚʦʜʝ 

16ÁC 

 Hot water supply temperature 60ÁC 

ʊʦʧʣʘ ʚʦʜʘ 

60ÁC 

 Circulation losses (W/m) 21 

ʎʠʨʢʫʣʘʮʠʦʥʠ ʛʫʙʠʮʠ 

12 

 Pump power kW 1,5 

ʉʥʘʛʘ ʧʫʤʧʝ 

1,0 

 Storage system unisulated 

ʉʢʣʘʜʠʰʥʠ ʩʠʩʪʝʤ ʥʝʠʟʦʣʦʚʘʥ 

Insulated 

ʀʟʦʣʦʚʘʥ 

                                                

325 ʋʟ ʢʦʥʩʫʣʪʘʮʠʿʝ ʩʘ ʤʘʰ. ʠʥʛ. ʈʘʥʢʦʤ ɹʦʞʦʚʠ˂ʝʤ, EnPlus ɹʝʦʛʨʘʜ ʠ ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ ʈʉ 61/2011 



224 

 

ɺʝʥʪʠʣʘʮʠʿʘ Fixed OA 

ʌʠʢʩʥʠ ʆɸ 

Variable OA 

ʇʨʦʤʝˁʠʚʠ ʆɸ 

 ʀʥʬʠʣʪʨʘʮʠʿʘ 0,1 ach 0,5 ach 

 
Ventilacija- on continuosly 

ɺʝʥʪʠʣʘʮʠʿʘ- ʢʦʥʩʪʘʥʪʥʘ 

During the presence 

of people- ʫ ʪʦʢʫ 

ʧʨʠʩʫʩʪʚʘ ˀʫʜʠ 

 Flow rate  0,35 l/s/m2 

ʇʨʦʪʦʢ ʚʘʟʜʫʭʘ 

7l/s/person 

ʆʩʚʝʪˀʝˁʝ Fluoroscent lightning 20 W/m2 

ʌʣʫʦʨʦʩʮʝʥʪʥʝ ʩʠʿʘʣʠʮʝ 

Led lightning 7 W/m2 

ʃʝʜ ʩʠʿʘʣʠʮʝ 

VAV dual duct- ʜʚʦʮʝʚʥʠ ʩʠʩʪʝʤ ʚʘʟʜʫʰʥʦʛ ʛʨʝʿʘˁʘ ʠ ʭʣʘʹʝˁʘ ʩʘ ʧʨʦʤʝˁʠʚʠʤ ʧʨʦʪʦʢʦʤ 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ ʫ ʟʛʨʘʜʠ 

ʩʠʤʫʣʘʮʠʿʦʤ ʩʫ ʧʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.33. 

 

 

ʊʘʙʝʣʘ 6.33. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ, ʉʮʝʥʘʨʠʦ ʉʊ, ʉʮʝʥʘʨʠʦ 
ʉʊ +ʉ1ʇ ʉʮʝʥʘʨʠʦ ʉʊ +ʉ2ʇ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʉʊ (ʂɻʍ) 
ʉʊ +ʉ1ʇ ʉʊ +ʉ2ʇ 

ɸ ɹ ɸ ɹ 

QH,nd [kWh/m
2
]  1037,5 892,9 607,3 499,1 813,9 776,6 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ 
148 

D  

110,6 

D 

90,9 

C 

148,3 

D 

141,5 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 13,9 41,5 51,9 21,6 25,1 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʢʘʥʮʝʣʘʨʠʿʘ,  

ʦʜ 6-8 [%] 
13,4 13,4 15,9 15,3 13,4 13,4 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʜʚʦʨʘʥʘ,  ʦʜ 6-8 

[%] 
23,8 23,7 23,7 23,7 24,4 22,5 

ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ [kWh] 211,3  196,9 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 6,8 

ɼʠʿʘʛʨʘʤ ʥʘ ʩʣʠʮʠ 6.51. ʧʨʠʢʘʟʫʿʝ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʧʦ ʤʝʩʝʮʠʤʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 

ʛʦʜʠʥʫ ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉʊ, ʉʊ+ʉ1ʇ ɸ ʠ ʉʊ+ʉ1ʇ ɹ. 
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total nat.gas- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʧʨʠʨʦʜʥʠ ʛʘʩ 

 

ʉʣʠʢʘ 6.51. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC1) ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ 

(KGH unapredjenja), ʉʊ+ʉ1ʇ ɸ (KGH+S1P A), ʉʊ+ʉ1ʇ ɹ (KGH+S1P B) 

 

ɼʠʿʘʛʨʘʤ ʥʘ ʩʣʠʮʠ 6.52. ʧʨʠʢʘʟʫʿʝ ʧʦʪʨʦʰˁʫ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʟʘ ʧʝʨʠʦʜ ʦʜ ʛʦʜʠʥʫ 

ʜʘʥʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ ʩʮʝʥaʨʠʿʘ ʉʊ, ʉʊ+ʉ2ʇ ɸ ʠ ʉʊ+ʉ2ʇ ɹ. 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total nat.gas- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʧʨʠʨʦʜʥʠ ʛʘʩ 

 

ʉʣʠʢʘ 6.52. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ, (KGH 

unapredjenja), ʉʊ+ʉ2ʇ ɸ (KGH+S2P A), ʉʊ+ʉ1ʇ ɹ (KGH+S2P B) 
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ʋʥʘʧʨʝʹʝˁʝʤ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʧʦʩʪʠʞʝ ʩʝ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʦʜ 13,9 % (ʪʘʙʝʣʘ 

6.33). ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ ʥʝʧʨʦʤʝˁʝʥʠ. ʋʰʪʝʜʘ ʫ ʧʦʪʨʦʰˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʿʝ 

6 %. ʋʥʘʧʨʝʹʝˁʝʤ ʩʘʤʦ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʩʠʤʫʣʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʩʝ ʤʦʞʝ 

ʫʥʘʧʨʝʜʠʪʠ ʦʙʿʝʢʘʪ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʉʮʝʥʘʨʠʿʦʤ ʉʊ ʉ1ʇ ɹ ʤʦʞʝ ʩʝ 

ʧʦʩʪʠ˂ʠ ʎ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʋʟ ʩʮʝʥʘʨʠʦ ʉʊ ʉ2ʇ ʛʨʫʧʝ ɸ ʠ ɹ ʪʘʢʦʹʝ ʩʝ ʤʦʞʝ 

ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʧʨʦʩʪʦʨʝ  ʜʝʬʠʥʠʩʘʥʠʭ ʩʮʝʥʘʨʠʿʘ 

ʠʟ ʪʘʙʝʣʝ 6.33. ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʢʘʤʘ 6.53. ʠ 6.54. 

 

 

Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.53. ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʩʢʠ ʧʨʦʩʪʦʨ ʫ ʉʎ1, 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ (KGH unapredjenja), ʉʊ+ʉ1ʇ ɸ (KGH+S1P A), ʉʊ+ʉ1ʇ ɹ 

(KGH+S1P B) 
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Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.54.  ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ ʉʎ1, 

ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʩʮʝʥʘʨʠʿʘ ʉʊ (KGH unapredjenja), ʉʊ+ʉ2ʇ ɸ (KGH+ S2P A), ʉʊ+ʉ2ʇ ɹ 

(KGH+S2P B) 

 

6.3.1.4. ʀʥʪʝʛʨʘʮʠʿʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ  

ʂʦʥʩʪʨʫʢʮʠʿʘ ʩʦʣʘʨʥʠʭ ʬʦʪʦʥʘʧʦʥʩʢʠʭ ʧʘʥʝʣʘ ʧʨʝʜʩʪʘʚˀʘ ʩʮʝʥʘʨʠʦ ʉɸ. ʋʢʦʣʠʢʦ ʩʝ 

ʧʦʩʪʘʚʝ ʬʦʪʦʥʘʧʦʥʩʢʠ, ʩʪʘʥʜʘʨʜʥʠ, ʧʘʥʝʣʠ (PV- photovoltaic, ʝʬʠʢʘʩʥʦʩʪʠ 15 %, 

ʢʨʠʩʪʘʣʥʠ ʩʠʣʠʮʠʿʫʤ)
326

 ʥʘ ʢʨʦʚ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ
327

 ʩʥʘʛʝ 250 W, ʜʠʤʝʥʟʠʿʘ 1650 

x 990 x 38 mm, ʥʘʧʦʥʘ 30,60 V ʠ 18,5 kg ʪʝʞʠʥʝ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ ʧʨʠʙʣʠʞʥʦ 

ʧʦʣʦʚʠʥʝ ʧʦʚʨʰʠʥʝ ʢʨʦʚʘ (800 m
2
) ʧʦʜ ʫʛʣʦʤ ʿʝʜʥʘʢʠʤ ʛʝʦʛʨʘʬʩʢʦʿ ʰʠʨʠʥʠ ʧʦʜʨʫʯʿʘ 

ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ 44,8Ü (ɹʝʦʛʨʘʜ) ʜʦʣʘʟʠ ʩʝ ʜʦ ʫʰʪʝʜʝ ʝʥʝʨʛʠʿʝ ʠ ʢʦʤʬʦʨʥʠʭ ʫʩʣʦʚʘ 

ʧʨʠʢʘʟʘʥʠʭ ʫ ʪʘʙʝʣʠ 6.34. 

 

 
 

                                                

326 Sharp, ʪʠʧ Polikristal, ʠʟʚʦʨ: https://www.parenasunce.com/solarni-paneli/ ʀʩʪʠ ʩʝ ʢʦʨʠʩʪʝ ʠ ʟʘ ʉʎ2. 
327 ʊʝʞʠʥʘ ʧʘʥʝʣʘ ʠ ʩʠʛʫʨʥʦʩʪ ʢʦʥʩʪʨʫʢʮʠʿʝ ʩʫ ʧʦʩʝʙʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʢʦʿʘ ʩʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʥʝ ʫʟʠʤʘ 

ʫ ʦʙʟʠʨ. 

https://www.parenasunce.com/solarni-paneli/
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ʊʘʙʝʣʘ 6.34. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʠ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʟʘ ʤʦʜʝʣ ʉʎ1, ʩʮʝʥʘʨʠʦ ʉɸ (ʧʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ +ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʂɻʍ (ʫʥʘʧʨʝʹʝˁʝ ʂɻʍ ʩʠʩʪʝʤʘ+ ʌʅ ʧʘʥʝʣʠ), ʉɸ+ʉ1ʇ, ʉɸ+ʉ2ʇ  

ʉʎ1 
ʇʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ 
ʉɸ ʉɸ+ʂɻʍ 

ʉɸ+ʉ1ʇ ʉɸ+ʉ2ʇ 

ɸ ɹ ɸ ɹ 

QH,nd [kWh/m
2
] 1037,5 1002,3 877,5 650,4 520,3 902,5 854,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ 
166,5 

ɽ 

145,7 

D 

108,0 

D 

86,4 

C 

150 

D 

141,9 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 3,4 15,4 37,3 50 13,01 17,7 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʢʘʥʮʝʣʘʨʠʿʘ,  

ʦʜ 6-8 [%]  
13,4 13,4 13,4 15,9 15,3 13,4 13,4 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʜʚʦʨʘʥʘ,  ʦʜ 

6-8 [%]  
23,8 24,5 24,5 24,7 24,9 24,2 22,3 

 

 

ʋʥʘʧʨʝʹʝˁʝ ʦʜ ʿʝʜʥʦʛ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫʟ ʩʮʝʥʘʨʠʦ ʉɸ+ʉ1ʇ ɸ. 

ʋʥʘʧʨʝʹʝˁʝ ʦʜ ʜʚʘ ʝʥʝʨʛʝʪʩʢʘ ʨʘʟʨʝʜʘ ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫʟ ʩʮʝʥʘʨʠʦ ʉɸ+ʉ1ʇ ɹ. 

ʋʢʦʣʠʢʦ ʩʝ ʫʥʘʧʨʝʜʠ ʩʘʤʦ ʫʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʤʝʨʘʤʘ ʜʝʬʠʥʠʩʘʥʠʤ ʩʮʝʥʘʨʠʿʦʤ 

ʉ2ʇ ɸ ʠ ɹ ʠ ʫʢʦʣʠʢʦ ʩʝ ʧʦʩʪʘʚʝ ʌʅ ʧʘʥʝʣʠ ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ ʦʜ ʿʝʜʥʦʛ 

ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ. ʋ ʪʦʤ ʩʣʫʯʘʿʫ ʫʰʪʝʜʝ ʫ ʝʥʝʨʛʠʿʠ ʟʘ ʛʨʝʿʘˁʝ ʩʫ ʧʨʠʣʠʯʥʦ ʚʝʣʠʢʝ 

ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʚʝʣʠʢʫ ʧʦʪʨʦʰˁʫ ʦʚʝ ʚʨʩʪʝ ʦʙʿʝʢʘʪʘ (ʦʜ 13 ʜʦ 17,7 %). ʋʩʣʦʚʠ 

ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʩʫ ʥʝʧʨʦʤʝˁʝʥʠ. 

ʉʣʠʢʘ 6.55. ʧʨʠʢʘʟʫʿʝ ʧʦʩʪʠʛʥʫʪʝ ʨʝʟʫʣʪʘʪʝ ʧʦ ʧʠʪʘˁʫ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʠʟ ʪʘʙʝʣʝ 

6.34. ʩʮʝʥʘʨʠʿʘ ʉɸ, ʉɸ+ʂɻʍ. ʉʣʠʢʝ 6.56. ʠ 6.57. ʧʨʠʢʘʟʫʿʫ ʧʦʩʪʠʛʥʫʪʝ ʨʝʟʫʣʪʘʪʝ 

ʩʮʝʥʘʨʠʿʘ ʉɸ, ʉɸ+ʉ1ʇ ɸ, ʉɸ+ʉ1ʇ ɹ ʠ ʉɸ, ʉɸ+ʉ2ʇ ɸ, ʉɸ+ʉ2ʇ ɹ. 
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total nat.gas- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʧʨʠʨʦʜʥʠ ʛʘʩ, Total electricity-

ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

ʉʣʠʢʘ 6.55. ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ ʠ ʧʦʩʪʘʚˀʝʥʠʭ ʬʦʪʦʥʘʧʦʥʩʢʠʭ 

ʧʘʥʝʣʘ, ʩʮʝʥʘʨʠʦ ʉɸ+ʂɻʍ (unapredjenje PV paneli) 

 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.56.  ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʩʮʝʥʘʨʠʦ ʉA (PV scenario SA), ʉɸ+ʉ1ʇ A (PV scenario SA+S1P A) ʠ 

ʉA+ʉ1ʇ ɹ (PV Scenario SA+S1P B) 
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

ʉʣʠʢʘ 6.57.  ʇʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʩʮʝʥʘʨʠʦ ʉA (PV scenario SA), ʉɸ+ʉ2ʇ A (PV scenario SA+S2P A) ʠ 

ʉA+ʉ2ʇ ɹ (PV Scenario SA+S2P B) 

 

6.3.2. ʄʦʜʝʣ ʉʎ2 

 

6.3.2.1. ʇʨʠʤʝʥʘ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ 

ʇʨʠʤʝˁʝʥʝ ʩʫ ʤʝʨʝ ʫ ʩʚʝʤʫ ʿʝʜʥʘʢʝ ʢʘʦ ʢʦʜ ʤʦʜʝʣʘ ʉʎ1 (ʧʦʛʣʘʚˀʝ 6.3.1.1.). 

ʉʎɽʅɸʈʀʆ ʉ1ʇ  

ʉʮʝʥʘʨʠʦ ʉ1ʇ ʧʨʝʜʩʪʘʚˀʘ ʫʥʘʧʨʝʹʝˁʝ ʦʙʿʝʢʪʘ ʥʝ ʪʨʝʪʠʨʘʿʫ˂ʠ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ 

ʜʚʦʨʘʥʫ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.35. 

ʊʘʙʝʣʘ 6.35. ʉʮʝʥʘʨʠʦ ʉ1ʇ ʟʘ ʤʦʜʝʣ ʉʎ2, ʫʥʘʧʨʝʹʝˁʝ ʦʙʿʝʢʪʘ ʠʟʫʟʠʤʘʿʫ˂ʠ ʫʥʠʚʝʨʟʘʣʥʫ 
ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ 
ʆʙʿʝʢʘʪ ʙʝʟ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ  ʉʎ2 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ 
ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʤʘx. U ʚʨʝʜʥʦʩʪʠ 

ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ 
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Uʧʦʩʪʦʿʝ˂ʝ Umax328 Umax329 A Hts ɸ ɹ 

W/m2K W/m2K W/m2K m2 W/K 

ʂʘʤʝʥʘ ʚʫʥʘ  

(5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ  

(15 cm) 

U [W/m2K] U [W/m2K] 

ʉʧʦˀʥʠ ʟʠʜ ʫ 

ʢʦʥʪʘʢʪʫ ʩʘ ʩʧʦˀʥʠʤ 

ʚʘʟʜʫʭʦʤ 

2,0 0,4 0,15 947,96 1901,61 0,5
330

 0,2 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 7) 

[%] 

13,1 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

12,4 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

12,4 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 971,9 964,8 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

177,1 % 

E 

175,8 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ   ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 4,9 5,6 

ʉʧʦˀʥʠ ʟʠʜ  

( ʫʢʦʧʘʥ) 
1,13 0,5 0,35 803,6 578,6 

ʂʘʤʝʥʘ ʚʫʥʘ  

 (5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ  

(15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,2 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʂʦʯʦʚʠ˂ ʩʘʣʘ 

ʟʘ ʧʠʣʘʪʝʩ ʫ ʩʫʪʝʨʝʥʫ) [%] 

20,5 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

20,5 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

20,5 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 989,7 982,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ 
186,7 % 

ɽ 

180 % 

E 

178,9 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 3,13 3,9 

ʇʦʜ  1,31 0,4 0,15 2527,8 1655,73 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,18  

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 7) 

[%] 

13,1% ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

10,4% ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

10,8 ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 861,9 822,8 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

157 % 

E 

150 % 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ  [%] 15,6 19,5 

ʂʨʦʚ ʦʙʿʝʢʪʘ 1,29 0,2 0,15 2527,8 3260,9 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,18 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ 5) 13,1 % ʚʨʝʤʝʥʘ 13,6 % ʚʨʝʤʝʥʘ 13,8 % ʚʨʝʤʝʥʘ 

                                                

328 ʇʨʘʚʠʣʥʠʢ o ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 61/2011 
329 EnerPHit+ ʩʝʨʪʠʬʠʢʘʮʠʿʘ 
330 ʅʝʟʥʘʪʥʦ ʦʜʩʪʫʧʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʢʩʠʤʘʣʥʫ ʜʦʟʚʦˀʝʥʫ U ʚʨʝʜʥʦʩʪ ʢʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ ʩʧʦˀʥʠ ʟʠʜ 

ʥʘ ʦʙʿʝʢʪʫ. 
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[%] ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 907,9 872,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

165,4 % 

E 

158,9 % 

E 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 11,1 14,6 

ʉʧʦˀʥʠ ʧʨʦʟʦʨʠ 

ʦʙʿʝʢʪʘ 
2,86 1,5 0,85 945,31 1892,51 

Al   ɹ1   

U [W/m2K]  U [W/m2K]  

1,58 

ʩʘʤʦ ʩʪʘʢʣʦ 1,41 

g= 0,4  

1,19 

ʩʘʤʦ ʩʪʘʢʣʦ 0,9 

g= 0,37 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ) 

[%] 

13,1 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

12,6 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

12,7 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 984,9 976,7 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ, QH, nd, relÒ 180 
186,7 % 

ɽ 

179,4 % 

ɽ 

177,9 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ % ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 3,6 4,4 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ (ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ) 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʦʙʿʝʢʪʫ (ʢʘʥʮʝʣʘʨʠʿʘ) 

[%] 

13,1 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

11,0 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

15,5 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ 

ʧʨʦʩʪʦʨʫ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ ʦʜ 6-8 

QH,nd [kWh/m
2
]  1021,7 656,5 494,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ, QH, nd, relÒ 180 
186,7 % 

ɽ 

119,6 % 

D 

90,05 % 

C 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ [%]  35,7 51,6 

ɸ1- Low-E Triple Glazing, argon SC=0.65 g=0.4 

ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ 

ʛʨʫʧʝ ɹ ʥʝ ʪʨʝʪʠʨʘʿʫ˂ʠ ʫʥʠʚʝʨʟʘʣʥʫ ʩʧʦʨʪʩʢʫ ʜʚʦʨʘʥʫ ʫ ʦʙʿʝʢʪʫ, ʧʨʠʤʝˁʫʿʫ˂ʠ 

ʩʮʝʥʘʨʠʦ ʉ1ʇ ʤʦʛʫ ʩʝ ʦʩʪʚʘʨʠʪʠ ʟʥʘʯʘʿʥʝ ʫʰʪʝʜʝ ʫ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʜʦ 

52 %. 

ʇʨʠʤʝʥʦʤ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ ɸ ʢʦʜ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ 

ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʝʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʠ ʟʛʨʘʜʘ ʈʉ 

ʦʩʪʚʘʨʫʿʝ ʩʝ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʜʦ 15 % ʠ ʦʙʿʝʢʘʪ ʩʝ ʿʝʜʠʥʦ ʧʦʿʝʜʠʥʘʯʥʦʤ ʤʝʨʦʤ ʛʨʫʧʝ 

ɹ ʟʘ ʧʦʟʠʮʠʿʫ ʧʦʜʘ ʫʥʘʧʨʝʹʫʿʝ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ɸ 

ʦʩʪʚʘʨʫʿʝ ʩʝ ʫʰʪʝʜʘ ʦʜ 35,7 % ʰʪʦ ʜʦʚʦʜʠ ʦʙʿʝʢʘʪ ʜʦ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ D ʠ ʩʤʘʪʨʘ 

ʩʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ ʫʥʘʧʨʝʹʝˁʝʤ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʦʙʿʝʢʘʪ ʜʦʩʪʠʛʘʦ ʧʦʙʦˀʰʘˁʝ 
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ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʇʨʦʮʝʥʘʪ ʫʛʦʜʥʦʛ ʚʨʝʤʝʥʘ ʫ ʪʦʢʫ ʙʦʨʘʚʢʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ 

ʿʝ ʫʤʘˁʝʥ; ʦʜ 13,1 % ʥʘ 11 %.  

ʇʨʠʤʝʥʦʤ ʤʝʨʘ ʢʦʿʠʤʘ ʩʝ ʦʩʪʚʘʨʫʿʫ ʤʠʥʠʤʘʣʥʠ ʫʩʣʦʚʠ ʧʨʦʧʠʩʘʥʠ EnerPHit 

ʩʝʨʪʠʬʠʢʘʮʠʿʦʤ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʩʝ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʟʥʘʯʘʿʥʝ ʫʰʪʝʜʝ ʫ 

ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʠ ʠʟʥʦʩʝ 51,6 %. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʟʘ ʩʚʝ 

ʩʝʣʝʢʪʦʚʘʥʝ ʧʦʟʠʮʠʿʝ ʦʙʿʝʢʘʪ ʧʦʩʪʠʞʝ C ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʂʦʤʬʦʨʥʠ ʫʩʣʦʚʠ ʫ 

ʢʘʥʮʝʣʘʨʠʿʠ ʩʫ ʧʦʙʦˀʰʘʥʠ; ʧʨʦʮʝʥʪʫʘʣʥʦ ʦʜ 13,1 % ʚʨʝʤʝʥʘ ʫʛʦʜʥʦʩʪʠ ʫʚʝ˂ʘʥʠ ʩʫ 

ʥʘ 15,5 %. ʈʝʟʫʣʪʘʪʠ ʠ ˁʠʭʦʚʘ ʫʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʢʘʤʘ 6.58. ʠ 

6.59. 

 

Index comfort ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.58. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʫ ʧʨʠʟʝʤˀʫ - ʧʦʩʪʦʿʝ˂ʝʛ 

ʩʪʘˁʘ (SC2), ʩʮʝʥʘʨʠʿʘ ʉ1ʇ (ʫʥʘʧʨʝʹʝˁʝ ʇʨʘʚʠʣʥʠʢ) ʠ ʉ1ʇ passive (ʫʥʘʧʨʝʹʝˁʝ EnerPHIt/EnerPHIt+) 
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.59. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ ʩʮʝʥʘʨʠʿʘ 

ʉ1ʇ, ʧʨʠʤeʥʘ ʤʝʨʘ ɸ (S1P) ʠ ɹ (S1P passive) 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ  

ʊʘʙʝʣʘ 6.36. ʧʨʠʢʘʟʫʿʝ ʫʥʘʧʨʝʹʝˁʝ ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ 

ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ ʜʦʢ ʿʝ ʦʩʪʘʪʘʢ ʟʛʨʘʜʝ ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ.  

ʊʘʙʝʣʘ 6.36. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʠʯʢʦʛ ʦʤʦʪʘʯʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʤʦʜʝʣʘ ʉʎ2, 

ʩʮʝʥʘʨʠʦ ʉ2ʇ 
ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʤʦʜʝʣʘ ʉʎ2 

ʇʦʟʠʮʠʿʘ ʪʝʨʤʠʯʢʦʛ 

ʦʤʦʪʘʯʘ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʧʨʝ ʫʥʘʧʨʝʹʝˁʘ ʠ ʤʘx. U ʚʨʝʜʥʦʩʪʠ 

ʇʦʿʝʜʠʥʘʯʥʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ 

ʩʝʣʝʢʪʦʚʘʥʠʭ ʧʦʟʠʮʠʿʘ 

U ʥʘʢʦʥ ʪʝʨʤʦʠʟʦʣʘʮʠʿʝ [W/m
2
K]  

Uʧʦʩʪʦʿʝ˂ʝ Umax331 Umax332 A Hts ɸ ɹ 

W/m2K W/m2K W/m2K m2 W/K 

ʂʘʤʝʥʘ ʚʫʥʘ  

(5 cm) 

ʂʘʤʝʥʘ ʚʫʥʘ 

(15 cm) 

U [W/m2K] U [W/m2K] 

ʉʧʦˀʥʠ ʟʠʜ- ʢʘ 1,82 0,9 0,35 884,09 1284,24 0,48 0,2 

                                                

331 ʇʨʘʚʠʣʥʠʢ o Eʥʝʨʛʝʪʩʢʦʿ ʝʬʠʢʘʩʥʦʩʪʠ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ,  ʙʨ. 61/2011 
332 EnerPHIt+ ʩʝʨʪʠʬʠʢʘʮʠʿʘ 
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ʛʨʝʿʘʥʦʤ ʜʝʣʫ ʦʙʿʝʢʪʘ 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

21,4 % ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ ʫ ʧʨʦʩʪʦʨʫ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

ʦʜ 6-8 

21,9 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

21,8 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1021,7 952,6 946,8 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ (QH, nd, relÒ 180 je E) 
186,7% 

ɽ 

173,5% 

E 

172,5% 

E 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ  ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ [%] 6,8 7,3 

ʇʦʜ ʠʛʨʘʣʠʰʪʘ 0,77 0,4 0,15 2395,41 922,23 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,36 0,17 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

21,4% ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʿʝ 

6-8 

22% ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

21,9% ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1021,7 965,7 957,3 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 E 186,7 % 

ɽ 

175,9 % 

E 

174,4 % 

E 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe ʤʝʨe  [%] 5,5 6,3 

ʂʨʦʚ ʜʚʦʨʘʥʝ 1,20 0,2 0,15 2395,41 2874,49 

XPS (5 cm) XPS (15 cm) 

U [W/m2K] U [W/m2K] 

0,4 0,19 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

21,4 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

6-8 

22 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

22,3 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1021,7 939,5 919,9 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

171,2 % 

E 

167,6 % 

E 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe ʤʝʨe[%] 8,0 9,9 

ʉʧʦˀʥʠ ʧʨʦʟʦʨʠ ʥʘ 

ʜʚʦʨʘʥʠ 
3,2 1,5 0,85 285,0 638,4 

A1  ɹ1   

U [W/m2K]  U [W/m2K]  

1,45 

ʩʘʤʦ ʩʪʘʢʣʦ 1,2 

g=0,5 

1,01 

ʩʘʤʦ ʩʪʘʢʣʦ 0,78 

g=0,36 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

21,4 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

6-8 

22,3 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

22,5 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1021,7 945,3 950,9 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

172,2 % 

ɽ 

173,2 % 

ɽ 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʦʿʝʜʠʥʘʯʥe ʤʝʨe [%] 7,4 6,9 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ (ʩʚʠʭ ʧʦʤʝʥʫʪʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʤʝʨʘ) 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ [%] 

21,4 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ 

ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʿʝ 

22,6 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 

23,7 % ʚʨʝʤʝʥʘ  

ʙʦʨʘʚʢʘ ʫ 

ʜʚʦʨʘʥʠ ʠʥʜʝʢʩ 
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6-8 ʢʦʤʬʦʨʘ ʿʝ 6-8 ʢʦʤʬʦʨʘ ʿʝ 6-8 

QH,nd [kWh/m
2
]  1021,7 847,9 810,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ , QH, nd, relÒ 180 
186,7 % 

ɽ 

154,5 % 

E 

147,7 % 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ 17,0 20,7 

ʉʧʦˀʥʠ ʧʨʦʟʦʨ ʥʘ ʜʚʦʨʘʥʠ- ʫʥʘʧʨʝʹʝˁʝ - A1=Low E Triple Glazing SC=6, U= 1,45 W/m2K  ʩʘʤʦ ʩʪʘʢʣʦ 

1,27 W/m2K, ɹ 1=Low E Triple Glazing argon SC=6,5  

 

ʋʢʦʣʠʢʦ ʩʝ ʧʨʠʤʝʥʝ ʧʦʤʝʥʫʪʝ ʤʝʨʝ ʫʥʘʧʨʝʹʝˁʘ ʩʘʤʦ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʫ 

ʦʙʿʝʢʪʫ, ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʿʝ ʢʘʦ ʟʘʩʝʙʥʫ ʪʝʨʤʠʯʢʫ ʟʦʥʫ, ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ 

ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʧʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʛʨʫʧʝ ɹ. ʋʰʪʝʜʘ 

ʝʥʝʨʛʠʿʝ, ʫʢʦʣʠʢʦ ʩʝ ʧʨʠʤʝʥʝ ʤʝʨʝ ɸ ʠʟʥʦʩʠ 17 % ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ 173,8 MWh 

ʫʰʪʝʜʝ. ʋʢʦʣʠʢʦ ʩʝ ʧʨʠʤʝʥʝ ʤʝʨʝ ɹ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʿʝ 20 % ʠʣʠ 211,2 MWh. 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʠ ʫʩʣʦʚʘ 

ʢʦʤʬʦʨʘ ʟʘ ʜʚʦʨʘʥʫ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʤʝʨʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʢʘʤʘ 6.60. 

ʠ 6.61.  

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.60. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ ʩʮʝʥʘʨʠʿʘ 

ʉ2ʇ, ʧʨʠʤeʥʘ ʤʝʨʘ ɸ (S2P ɸ1) ʠ ɹ (S2P B1) 
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Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.61. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ 

(SC2) ʠ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S2P ɸ1) ʠ ɹ (S2P B1) 

 

ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʛʨʫʧʝ ɸ ʫʩʣʦʚʠ ʢʦʤʬʦʨʘ ʠʥʜʝʢʩʘ 6-8 (ʦʩʝ˂ʘʿ 

ʫʛʦʜʥʦʩʪʠ) ʩʫ ʧʨʦʮʝʥʪʫʘʣʥʦ ʫʚʝ˂ʘʥʠ ʦʜ 21,4 % ʜʦ 22,6 % ʫ ʦʜʥʦʩʫ ʥʘ ʫʢʫʧʘʥ ʙʨʦʿ 

ʩʘʪʠ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ. ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ʉ2ʇ ɹ ʫʚʝ˂ʘʚʘʿʫ ʩʝ ʜʦ 23,7 %. 

 

ʉʎɽʅɸʈʀʆ ʉ1ʇ+ʉ2ʇ 

ʉʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ ʧʦʜʨʘʟʫʤʝʚʘ ʫʥʘʧʨʝʹʝˁʝ ʦʤʦʪʘʯʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ. ʋʥʠʚʝʨʟʘʣʥʘ 

ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ ʩʝ ʧʦʩʤʘʪʨʘ ʢʘʦ ʜʝʦ ʮʝʣʠʥʝ.  

ʊʘʙʝʣʘ 6.37. ʧʨʠʢʘʟʫʿʝ ʨʝʟʫʣʪʘʪʝ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ 

ʉʮʝʥʘʨʠʦ ʉ1ʇ+ʉ2ʇ. 
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ʊʘʙʝʣʘ 6.37. ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʯʠʪʘʚʦʛ ʦʙʿʝʢʪʘ ʤʦʜʝʣʘ ʉʎ2 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʤʦʜʝʣ ʉʎ2 
ʇʦʩʪʦʿʝ˂ʝ 

ʩʪʘˁʝ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ+ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ʦ ɽɽ 

ʉʮʝʥʘʨʠʦ  

ʉ1ʇ+ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʜʚʦʨʘʥʘ [%]  (6-8) 21,4 22,9 24,6 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ ʢʦʤʬʦʨʘ ʢʘʥʮʝʣʘʨʠʿʘ [%]   13,1 11,4 15,5 

QH,nd [kWh/m
2
]  1021,7 514,4 358,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ, QH, nd, rel 
186,7 % 

ɽ 

93,7 % 

C 

65,3 % 

C  

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 49,7 64,9 

 

 

ʋʢʦʣʠʢʦ ʩʝ ʫʥʘʧʨʝʜʠ ʦʙʿʝʢʘʪ ʢʘʦ ʮʝʣʠʥʘ, ʪʿ. ʥʝ ʜʝʣʠ ʦʙʿʝʢʘʪ ʥʘ ʜʚʝ ʪʝʨʤʠʯʢʝ ʟʦʥʝ 

ʩʭʦʜʥʦ ʇʨʘʚʠʣʥʠʢʫ ʦ ɽɽ ʈʉ ʧʦʩʪʠʞʝ ʩʝ ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʜʚʘ ʝʥʝʨʛʝʪʩʢʘ ʨʘʟʨʝʜʘ ʠ 

ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʦʜ 49,7 % (ʉ1ʇ+ʉ2ʇ). ʇʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ (ʉ1ʇ+ʉ2ʇ) 

ʢʦʿʠʤʘ ʩʝ ʠʩʧʫˁʘʚʘʿʫ ʫʩʣʦʚʠ EnerPHIt/EnerPHIt
+ 
ʩʝʨʪʠʬʠʢʘʮʠʿʦʤ ʧʦʩʪʠʞʝ ʩʝ 

ʫʥʘʧʨʝʹʝˁʝ ʟʘ ʪʘʢʦʹʝ ʜʚʘ ʝʥʝʨʛʝʪʩʢʘ ʨʘʟʨʝʜʘ ʠ ʜʦʩʪʠʞʝ ʩʝ ʨʘʟʨʝʜ ʎ ʫʟ ʫʰʪʝʜʫ ʦʜ 64,9 

%. ʇʦ ʧʠʪʘˁʫ ʢʦʤʬʦʨʘ, ʮʝʣʦʢʫʧʘʥ ʫʪʠʩʘʢ ʟʘ ʧʦʿʝʜʠʥʝ ʘʥʘʣʠʟʠʨʘʥʝ ʧʨʦʩʪʦʨʝ ʘ ʥʘ 

ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ- ʧʨʠʤʝʥʦʤ ʧʘʩʠʚʥʠʭ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ, ʿʝ ʜʘ 

ʩʝ ʧʦʩʪʠʞʫ ʧʦʚʦˀʥʠʿʘ ʫʥʘʧʨʝʹʝˁʘ ʧʨʠʤʝʥʦʤ ʧʘʢʝʪʘ ʤʝʨʘ ɹ.  

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦ ʧʠʪʘˁʫ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʜʠʿʘʛʨʘʤʦʤ 

ʥʘ ʩʣʠʮʠ 6.62. ʠ ʢʦʤʬʦʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʩʢʦʤ ʠ ʧʨʦʩʪʦʨʫ ʜʚʦʨʘʥʝ ʥʘ ʩʣʠʢʘʤʘ 6.63. ʠ 

6.64.  
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ʉʣʠʢʘ 6.62. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʟʘ ʤʦʜʝʣ ʉʎ2, ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ, 

ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ ( ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ) ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ (ʙ1) (ʧʨʠʤʝʥʘ ʤʝʨʘ ɹ) 

 

 

Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.63. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ ʫ ʤʦʜʝʣʫ ʉʎ2- ʩʮʝʥʘʨʠʿʘ 

ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ (S1P+S2P) ʠ ɹ (S1P+S2P b1) 
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Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.64. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ- ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ 

(ʉʎ2) ʠ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ, ʧʨʠʤʝʥʘ ʤʝʨʘ ɸ ʠ  ʩʮʝʥʘʨʠʿʘ ʉ1ʇ+ʉ2ʇ (ʙ1) ʧʨʠʤʝʥʘ ʤʝʨʘ ɹ 

 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʧʦ ʧʠʪʘˁʫ ʛʨʝʿʘˁʘ ʠ ʢʦʤʬʦʨʘ ʧʦʩʪʦʿʝ˂ʝʛ 

ʩʪʘˁʘ, ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ʠ ʉ2ʇ  ʥʘʢʦʥ ʧʨʠʤʝˁʝʥʠʭ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠ ʧʘʢʝʪʘ ʤʝʨʘ ɸ ʠ ɹ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 6.38. 

 

ʊʘʙʝʣʘ 6.38. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʤʦʜʝʣʘ ʉʎ2 ʟʘ ʩʮʝʥʘʨʠʦ ʉ1ʇ ʠ ʉ2ʇ 

ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʤʦʜʝʣ 

ʉʎ1 

ʇʦʩʪʦʿʝ

˂ʝ ʩʪʘˁʝ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ 

ʦʙʿʝʢʘʪ ʙʝʟ 

ʜʚʦʨʘʥʝ 

ʉʮʝʥʘʨʠʦ 

ʉ2ʇ 

ʜʚʦʨʘʥʘ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ+ʉ2ʇ 

ʇʨʘʚʠʣʥʠ

ʢ ʦ ɽɽ 

ʉʮʝʥʘʨʠʦ 

ʉ1ʇ+ʉ2ʇ 

EnerPHIt/

EnerPHIt
+
 

ɸ ɹ ɸ ɹ 

QH,nd [kWh/m
2
]  1021,7 

656,

5 

494,

3 

847,

9 

810,

5 
514,4 358,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel ɽ D C ɽ D C C 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ [%] 35,7 51,6 17,0 20,7 49,7 64,9 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ ʟʘ ʧʦʿʝʜʠʥʝ ʧʨʦʩʪʦʨʝ, ʫʜʦʙʥʦʩʪ ʫ ʪʦʢʫ ʙʦʨʘʚʢʘ ˀʫʜʠ 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ 

ʢʦʤʬʦʨʘ ʢʘʥʮʝʣʘʨʠʿʘ , ʠʥʜʝʢʩ 

ʢʦʤʬʦʨʘ 6-8 

13,1 % 

ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ 

11,0 15,5 - - 11,4 15,5 

ʀʩʧʫˁʝʥʠ ʫʩʣʦʚʠ ʪʝʨʤʠʯʢʦʛ 

ʢʦʤʬʦʨʘ ʜʚʦʨʘʥʘ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ   

6-8 

21,4 % 

ʚʨʝʤʝʥʘ 

ʙʦʨʘʚʢʘ 

- - 22,6 23,7 22.9 24,6 
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ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʫʢʦʣʠʢʦ ʿʝ ʮʠˀ ʧʨʠʤʝʥʝ 

ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʝ ʦʙʿʝʢʪʘ ʟʘ ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ ʥʝʤʘ ʧʦʪʨʝʙʝ ʧʨʠʤʝˁʠʚʘʪʠ ʤʝʨʝ 

ʫʥʘʧʨʝʹʝˁʘ ʥʘ ʫʥʠʚʝʨʟʘʣʥʦʿ ʩʧʦʨʪʩʢʦʿ ʜʚʦʨʘʥʠ ʚʝ˂ ʩʘʤʦ ʥʘ ʦʩʪʘʣʦʤ ʜʝʣʫ ʦʙʿʝʢʪʘ 

(ʩʮʝʥʘʨʠʦ ʉ1ʇ A). ʇʨʠʤʝʥʦʤ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʩʘʤʦ ʥʘ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʫ ɽ ʝʥʝʨʛʝʪʩʢʦʛ ʨʘʟʨʝʜʘ ʪʘʢʦʹʝ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʫʥʘʧʨʝʹʝˁʝ ʟʘ 

ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ (ʧʘʢʝʪ ʤʝʨʘ ɹ). ʉʣʠʢʘ 6.65. ʧʨʠʢʘʟʫʿʝ ʨʝʟʫʣʪʘʪʝ ʠʟ ʪʘʙʝʣʝ 

6.38. 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

 

ʉʣʠʢʘ 6.65. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ (SC2) ʠ 

ʧʨʠʤʝˁʝʥʠʭ ʩʮʝʥʘʨʠʿʘ, ʉ1ʇ (S1P), ʉ2ʇ (S2P A1 B1), ʉ1ʇ+ʉ2ʇ (S1P+S2P ʠ S1P+S2P b1) 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ 

 

ʇʦʣʦʞʘʿ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʩʨʝʜʠʰˁʝʤ ʜʝʣʫ ʦʙʿʝʢʪʘ ʜʘʿʝ ʥʘʤ ʤʦʛʫ˂ʥʦʩʪ 

ʫʥʘʧʨʝʹʝˁʘ ʩʚʝʪʣʦʩʥʦʛ ʢʦʤʬʦʨʘ ʩʘʤʦ ʩʘ ʢʨʦʚʘ. ʋ ʪʦʢʫ ʩʫʥʯʘʥʠʭ ʜʘʥʘ ʠʥʪʝʥʟʠʪʝʪ 
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ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʿʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ. ʋʢʦʣʠʢʦ ʿʝ ʦʙʣʘʯʥʦ 

ʠʥʪʝʥʟʠʪʝʪ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ ʿʝ ʧʦʙʦˀʰʘʥ ʟʝʥʠʪʘʣʥʠʤ ʦʩʚʝʪˀʝˁʝʤ ʟʘ ʢʦʿʠ ʩʫ ʫʨʘʹʝʥʝ 

ʩʠʤʫʣʘʮʠʿʝ. ʅʘʢʦʥ ʩʠʤʫʣʠʨʘˁʘ ʫʩʣʦʚʘ ʫ ʜʚʦʨʘʥʠ ʟʘ ʦʪʚʦʨʝ ʥʘ ʢʨʦʚʫ ʦʜ 2 x 45 m, 3 x 

45 m ʠ 4 x 45 m ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʿʝ ʥʘʦʿʧʪʠʤʘʣʥʠʿʝ ʨʝʰʝˁʝ ʚʝʣʠʯʠʥʝ ʟʝʥʠʪʘʣʥʦʛ 

ʦʩʚʝʪˀʝˁʘ ʥʘ ʢʨʦʚʫ ʜʚʦʨʘʥʝ ʦʜ 2 x 45 m. ʇʦʩʪʘʚˀʝʥʦ ʿʝ ʜʚʦʩʪʨʫʢʦ ʩʪʘʢʣʦ ʧʫˁʝʥʦ 

ʘʨʛʦʥʦʤ ʩʘ ʿʝʜʥʠʤ ʥʠʩʢʦʝʤʠʩʠʦʥʠʤ ʩʣʦʿʝʤ (ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ɽɽ ʈʉ U=1,27 W/m
2
K  

Uʩʘʤʦ ʩʪʘʢʣʦ= 1,14 W/m
2
K g=0,5, ʧʨʝʤʘ EnerPHIt/EnerPHIt

+  
U= 1,0 W/m

2
K  Uʩʘʤʦ ʩʪʘʢʣʦ= 

0,79 W/m
2
K  g=0,3). ʇʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʫ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʠ ʠʥʜʝʢʩʫ ʢʦʤʬʦʨʘ 

ʟʘ ʫʥʠʚʝʨʟʘʣʥʫ ʜʚʦʨʘʥʫ ʧʨʠʤʝʥʦʤ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʫʚʦʹʝˁʘ ʟʝʥʠʪʘʣʥʦʛ ʦʩʚʝʪˀʝˁʘ ʠ 

ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ʧʨʠʤʝʥʦʤ ʤʝʨʘ ʧʦ ʇʨʘʚʠʣʥʠʢʫ ɽɽ ʈʉ ʠ ʉ2ʇ ʧʨʝʤʘ 

EnerPHIt/EnerPHIt
+ ʩʝʨʪʠʬʠʢʘʮʠʿʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 6.39. 

 

 ʊʘʙʝʣʘ 6.39. ʈʝʟʫʣʪʘʪʠ ʩʠʤʫʣʘʮʠʿʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ 

ʈʝʟʫʣʪʘʪʠ 
ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

ʉ2ʇ 

ʇʨʘʚʠʣʥʠʢ ɽɽ 

+ ʟʝʥʠʪʘʣʥʦ ʩʚʝʪʣʦ 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

ʉ2ʇ 

EnerPHIt/EnerPHIt
+
 

+ ʟʝʥʠʪʘʣʥʦ ʩʚʝʪʣʦ 

QH,nd [kWh/m
2
]  847,9 858,1 810,5 820,4 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel E ɽ D D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ [%] 
17,0 16,0 20,7 19,7 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ  ʦʜ 6-8 22,6 22,8 23,7 23,4 

 

 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʫʰʪʝʜʘ ʫ ʧʦʪʨʦʰˁʠ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ ʢʘʦ ʠ ʧʦʙʦˀʰʘˁʝ 

ʢʦʤʬʦʨʘ (ʥʝʟʥʘʪʥʦ ʧʦʙʦˀʰʘˁʝ ʟʘ ʩʮʝʥʘʨʠʦ ʉ2ʇ ʇʨʘʚʠʣʥʠʢ ɽɽ+ ʟʝʥʠʪʘʣʥʦ 

ʦʩʚʝʪˀʝˁʝ) ʥʝ ʤʦʛʫ ʜʘ ʩʝ ʧʦʩʪʠʛʥʫ ʢʦʥʩʪʨʫʢʮʠʿʦʤ ʟʝʥʠʪʘʣʥʦʛ ʧʨʦʟʦʨʘ ʧʝʨʬʦʨʤʘʥʩʠ 

ʧʨʦʧʠʩʘʥʠʭ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ɽɽ ʈʉ (ʩʣʠʢʘ 6.66) ʢʘʦ ʥʠ ʧʨʝʤʘ ʧʘʨʘʤʝʪʨʠʤʘ 

ʧʨʦʧʠʩʘʥʠʤ EnerPHIt/EnerPHIt
+ 
ʩʝʨʪʠʬʠʢʘʮʠʿʦʤ (ʩʣʠʢʘ 6.67.). 
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.66. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʩʠʤʫʣʘʮʠʿʘ ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ (ʛʦʨʝ) ʠ ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ 

(ʜʦʣʝ) ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ, ʫʥʘʧʨʝʹʝˁʝ ʧʦ ʇʨʘʚʠʣʥʠʢʫ  

 

ʈʝʟʫʣʪʘʪʠ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ ʟʘ ʩʮʝʥʘʨʠʦ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʫʟ ʤʝʨʝ 

ʛʨʫʧʝ ɹ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʮʠ 6.67.  
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Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ 

Comfort index ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

 

ʉʣʠʢʘ 6.67. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ (ʜʦʣʝ) ʠ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ (ʛʦʨʝ) ʟʘ 

ʩʮʝʥʘʨʠʦ ʉ2ʇ ɹ (S2P B1) ʠ ʉ2ʇ ɹ+ ʟʝʥʠʪʘʣʥʦ ʩʚʝʪʣʦ ʫ ʚʨʝʤʝ ʙʦʨʘʚʢʘ ʫ ʜʚʦʨʘʥʠ ʉʎ2 ʫʥʘʧʨʝʹʝˁʝ 

EnerPHIt/EnerPHIt+(passiv) 
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6.3.2.2. ʆʮʝʥʘ ʢʦʤʬʦʨʘ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʝʬʠʥʠʩʘʥʠʭ ʩʮʝʥʘʨʠʿʘ 

ʉʎɽʅɸʈʀʆ  ʉ1ʇ  

ʂʘʥʮʝʣʘʨʠʿʘ ʫ ʤʦʜʝʣʫ ʉʎ2 

ʅʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ1ʇ ɸ ʫʧʦʨʝʹʝʥʠ ʩʫ ʨʝʟʫʣʪʘʪʠ ʧʦ ʧʠʪʘˁʫ ʪʝʨʤʠʯʢʦʛ 

ʢʦʤʬʦʨʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʥʘ ʩʝʚʝʨoʟʘʧʘʜʫ ʦʙʿʝʢʪʘ ʧʦʩʪʦʿʝ˂ʝʛ ʠ ʫʥʘʧʨʝʹʝʥʦʛ ʩʪʘˁʘ. 

ʄʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ 10. ʿʫʣʘ ʠʟʥʦʩʠʣʘ 31,6ÜC ʠ ʧʦʚʝ˂ʘʥʘ ʿʝ ʥʘ 32,12ÜC 

ʫ ʧʦʩʣʝʧʦʜʥʝʚʥʠʤ ʯʘʩʦʚʠʤʘ, ʥʘʢʦʥ ʨʘʜʥʦʛ ʚʨʝʤʝʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ. ʋ ʟʠʤʩʢʦʤ 

ʧʝʨʠʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ je ʧʦʚʝ˂ʘʥʘ ʟʘ 1,9 ÜC ʚʘʥ ʨʘʜʥʦʛ 

ʚʨʝʤʝʥʘ, ʧʨʝ ʫʢˀʫʯʠʚʘˁʘ ʛʨʝʿʘˁʘ ʫ 7.00 (ʩʣʠʢʘ 6.68.). (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 9) 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.68. ʈʝʟʫʣʪʘʪʠ ʜʠʥʘʤʠʯʢʠʭ ʩʠʤʫʣʘʮʠʿʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʢʘʥʮʝʣʘʨʠʿʫ, ʥʘʢʦʥ  

ʠʥʪʝʨʚʝʥʮʠʿʘ ʧʦ  ʩʮʝʥʘʨʠʿʫ ʉ1ʇ ɸ 

 

ʋ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʫ ʥʘʢʦʤ ʧʨʠʤʝʥʝ ʧʘʢʝʪʘ ʤʝʨʘ ʜʝʬʠʥʠʩʘʥʠʭ 

ʩʮʝʥʘʨʠʿʦʤ ʉ1ʇ ɹ ʦʜʨʞʘʥʘ ʿʝ ʧʦʩʪʦʿʝ˂ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʩʪʦʿʝ˂ʝ 
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ʩʪʘˁʝ (ʩʣʠʢʘ 6.69.). ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʟʘ ʥʘʿʭʣʘʜʥʠʿʠ ʜʘʥ ʧʦʚʝ˂ʘʥʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʘʟʜʫʭʘ ʫ ʧʨʦʩʪʦʨʫ ʢʘʥʮʝʣʘʨʠʿʝ ʟʘ 9,8ÁC ʠ ʠʟʥʦʩʠ 8,1ÁC. (ʜʝʪʘˀʥʠʿʝ ʫ ʇʨʠʣʦʛʫ 9) 

 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.69. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʢʘʥʮʝʣʘʨʠʿʠ ʉʎ2 ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ  ʉ1ʇ ɹ (S1P passive) 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ 

ʋʥʠʚʝʨʟʘʣʥʘ ʜʚʦʨʘʥʘ ʤʦʜʝʣʘ ʉʎ2 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɸ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 6.70. ʆʜ ʥʝʢʘʜʘʰˁʠʭ 31,17ÜC ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʟʘ 

ʜʚʦʨʘʥʫ 11. ʿʫʣʘ ʧʘʩʠʚʥʠʤ ʤʝʨʘʤʘ ɸ ʛʨʫʧʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʥʝʟʥʘʪʥʦ ʫʤʘˁʝʥʘ 

ʥʘ 31,12ÜC. ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʧʦʚʝ˂ʘʥʘ ʟʘ 4,57ÜC ʠ ʠʟʥʦʩʠ 

6,49ÜC ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʧʦʯʝʪʢʘ ʛʨʘʿʘˁʘ. 
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Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʉʣʠʢʘ 6.70. Tʝʤʧʝʨaʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɸ (S2P A1) 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ 6.71. ʆʜ ʥʝʢʘʜʘʰˁʠʭ 31,17ÜC ʫ ʪʦʢʫ ʥʘʿʪʦʧʣʠʿʝʛ ʜʘʥʘ ʟʘ 

ʜʚʦʨʘʥʫ 11. ʿʫʣʘ ʧʘʩʠʚʥʠʤ ʤʝʨʘʤʘ ɹ ʛʨʫʧʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʫʤʘˁʝʥʘ ʠ ʠʟʥʦʩʠ  

28,87ÜC. ʋ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ, 18. ʿʘʥʫʘʨʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʫʚʝ˂ʘʥʘ ʟʘ 6,7ÜC ʠ 

ʠʟʥʦʩʠ 8,61ÜC. 

 

Air temperature- ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Dry resultant temperature- ʨʝʟʫʣʪʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ, Mean radiant temperature- 

ʩʨʝʜˁʘ ʨʘʜʠʿʘʥʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʉʣʠʢʘ 6.71. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʫʥʠʚʝʨʟʘʣʥʦʿ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ ɹ (S2P B1) 
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ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿʘ ʜʚʦʨʘʥʝ 

ʉʮʝʥʘʨʠʦ ʉ1ʇ ʠ ʉ2ʇ ʥʝ ʫʪʠʯʫ ʥʘ ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ 

ʜʚʦʨʘʥʝ ʠ ʢʘʥʮʝʣʘʨʠʿʝ ʫ ʩʧʦʨʪʩʢʦʤ ʮʝʥʪʨʫ. ɸʢʮʝʥʘʪ ʿʝ ʥʘ ʧʨʠʨʦʜʥʦʿ ʚʝʥʪʠʣʘʮʠʿʠ. 

ʉʚʠ ʧʨʦʩʪʦʨʠ, ʦʩʠʤ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʎʝʥʪʨʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʩʫʪʝʨʝʥ 

(ʤʘʣʝ ʩʘʣʝ ʠ ʢʘʨʘʪʝ ʩʘʣʘ) ʠʤʘʿʫ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ. ʋʥʠʚʝʨʟʘʣʥʘ ʩʧʦʨʪʩʢʘ ʜʚʦʨʘʥʘ 

ʫ ʧʦʩʪʦʿʝ˂ʝʤ ʩʪʘˁʫ ʥʝʤʘ ʧʨʠʨʦʜʥʫ ʚʝʥʪʠʣʘʮʠʿʫ. ʉʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʥʘʢʦʥ 

ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʪʦʛ ʧʨʦʩʪʦʨʘ.  

 

ApSyS air supply- ʩʠʩʪʝʤʩʢʦ ʩʥʘʙʜʝʚʘˁʝ, ApHVAC air supply- ʂɻʍ ʩʥʘʙʜʝʚʘˁʝ, Auxilary vent- ʧʦʤʦ˂ʥʘ ʚʝʥʪʠʣʘʮʠʿʘ,  Infiltration- 

ʠʥʬʠʣʪʨʘʮʠʿʘ, Natural ventilation- ʧʨʠʨʦʜʥʘ ʚʝʥʪʠʣʘʮʠʿa, Free cooling vent- ʭʣʘʹʝˁʝ 

ʉʣʠʢʘ 6.72. ɺʝʥʪʠʣʘʮʠʿʘ ʫʥʠʚʝʨʟʘʣʥʝ ʩʧʦʨʪʩʢʝ ʜʚʦʨʘʥʝ ʫ ʤʦʜʝʣʫ ʉʎ2  ʧʦʩʪʦʿʝ˂ʘ ʚʝʥʪʠʣʘʮʠʿʘ ʫʟ 

ʧʨʠʨʦʜʥʦ ʚʝʥʪʠʣʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ 

ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʫ ʪʦʢʫ ʢʦʨʠʰ˂ʝˁʘ 

ʧʨʦʩʪʦʨʘ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ ʩʣʠʮʠ 6.73.  
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Index comfort ranges- ʦʧʩʝʛ ʠʥʜʝʢʩʘ ʢʦʤʬʦʨʘ 

ʉʣʠʢʘ 6.73. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʫ ʜʚʦʨʘʥʠ ʥʘʢʦʥ ʧʨʠʨʦʜʥʦʛ ʚʝʥʪʠʣʠʨʘˁʘ ʜʚʦʨʘʥʝ 

ʂʦʤʬʦʨ ʿʝ ʥʝʧʨʦʤʝˁʝʥ. ʇʦʩʪʦʿʝ˂ʠʭ 21,4 % ʚʨʝʤʝʥʘ ʙʦʨʘʚʢʘ ʫ ʫʩʣʦʚʠʤʘ ʫʛʦʜʥʦʩʪʠ 

(ʠʥʜʝʢʩ ʢʦʤʬʦʨʘ ʫ ʦʧʩʝʛʫ ʦʜ 6 ʜʦ 8 %) ʧʦʚʝ˂ʘʥʦ ʿʝ ʥʘ 21,5 % (ʩʣʠʢʘ 6.73.). 

 

ʉʎɽʅɸʈʀʆ ʉ2ʇ+ ʧʘʩʠʚʥʝ ʩʪʨʘʪʝʛʠʿʝ 

 

ʉʠʤʫʣʠʨʘʥʠ ʩʫ ʫʩʣʦʚʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʧʝʮʠʿʘʣʥʠʭ ʫʥʘʧʨʝʹʝˁʘ, ʧʘʩʠʚʥʠʭ ʩʠʩʪʝʤʘ 

ʜʝʬʠʥʠʩʘʥʠʭ ʫʩʣʝʜ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʝʰʝˁʘ ʦʩʥʦʚʝ ʠ ʦʙʣʠʢʦʚʥʦʩʪʠ. ʂʦʜ ʤʦʜʝʣʘ ʉʎ2, 

ʧʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʫ ʦʙʣʘʯʥʠʤ ʜʘʥʠʤʘ ʿʝ ʧʦʙʦˀʰʘʥʦ 

ʟʝʥʠʪʘʣʥʠʤ ʦʩʚʝʪˀʝˁʝʤ. ʉʣʠʢʘ ʧʨʠʢʘʟʫʿʝ ʦʩʚʝʪˀʝʥʦʩʪ ʜʚʦʨʘʥʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʤʝʨʘ 

ʫʥʘʧʨʝʹʝˁʘ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ (ʩʣʠʢʘ 6.74.)  

 

Daylight- ʜʥʝʚʥʠ ʦʩʚʝʪˀʘʿ, Daylight factor- ʬʘʢʪʦʨ ʜʥʝʚʥʝ ʩʚʝʪʣʦʩʪʠ 

 

ʉʣʠʢʘ 6.74. ʇʨʠʨʦʜʥʦ ʦʩʚʝʪˀʝˁʝ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʩʮʝʥʘʨʠʿʘ ʉ2ʇ+ ʟʝʥʠʪʘʣʥʦ 

ʦʩʚʝʪˀʝˁʝ, ʧʨʠʢʘʟʘʥʦ ʫ lux (ʣʝʚʦ) ʠ DF % (ʜʝʩʥʦ)  
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ʋʢʦʣʠʢʦ ʧʦʩʪʘʚʠʤʦ  ʟʝʥʠʪʘʣʥʦ ʦʩʚʝʪˀʝˁʝ ʫ ʜʚʦʨʘʥʠ ʩʝ ʧʦʩʪʠʞʝ ʧʦʚʦˀʥʦ ʦʩʚʝʪˀʝˁʝ 

ʟʘ ʨʝʢʨʝʘʪʠʚʥʦ ʙʘʚˀʝˁʝ ʩʧʦʨʪʦʤ. ʇʨʦʩʝʯʥʦ ʦʩʚʝʪˀʝˁʝ ʜʚʦʨʘʥʝ ʿʝ 249,01 lux ʰʪʦ ʿʝ 

ʚʨʣʦ ʧʦʚʦˀʥʦ. ʇʨʦʬʝʩʠʦʥʘʣʥʦ ʙʘʚˀʝˁʝ ʩʧʦʨʪʦʤ ʿʝ ʫ ʧʦʩʣʝʜʧʦʜʥʝʚʥʠʤ ʠ ʚʝʯʝʨˁʠʤ 

ʩʘʪʠʤʘ ʘ ʪʘʜʘ ʿʝ ʧʨʠʤʘʨʥʦ ʚʝʰʪʘʯʢʦ ʦʩʚʝʪˀʝˁʝ. 

 

6.3.2.3. ʋʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ 

 

ʉʎɽʅɸʈʀʆ ʉʊ 

 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʠ ʠʥʪʝʨʚʝʥʮʠʿʝ ʫ ʧʦʩʪʦʿʝ˂ʠʤ ʩʠʩʪʝʤʠʤʘ ʚʝʥʪʠʣʘʮʠʿʝ, ʛʨʝʿʘˁʘ ʠ 

ʚʝʰʪʘʯʢʦʤ ʦʩʚʝʪˀʝˁʫ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 6.40.  

 

ʊʘʙʝʣʘ 6.40. ʇʘʨʘʤʝʪʨʠ ʟʘ ʂɻʍ ʩʠʩʪʝʤʝ, ʧʦʩʪʦʿʝ˂ʝ ʠ ʫʥʘʧʨʝʹʝʥʦ ʩʪʘˁe, IES VE, Apache 

Modul, ʀʟʚʦʨ: ɸʫʪʦʨ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ɽɽ ʈʉ, ʇʨʠʣʦʛ 7 ʠ ʧʦʜʘʮʠʤʘ EnPlus ɹʝʦʛʨʘʜ 
ʉʠʩʪʝʤ ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ ʋʥʘʧʨʝʹʝʥʦ ʩʪʘˁʝ 

ɻʨʝʿʘˁʝ ʎʝʥʪʨʘʣʥʦ ʨʘʜʠʿʘʪʦʨʩʢʦ (ʚʦʜʥʦ) VAV dual duct 

ʂʦʪʘʦ- ʤʘʟʫʪ ʇʨʠʨʦʜʥʠ ʛʘʩ 

Seasonal efficiency 0,89 

(ʩʝʟʦʥʩʢʘ ʝʬʠʢʘʩʥʦʩʪ) 

0,9 

ScoP kW/kW 0,57 0,7 

ʍʣʘʹʝˁʝ ʈʘʩʭʣʘʜʥʠ ʘʛʨʝʛʘʪ ʜʦ 600 kW (100 kW) 

ɺʘʟʜʫʰʥʦ ʭʣʘʹʝʥʠ ʈɸ 

Nominal EER (kW/kW) 3,0 

(ʥʦʤʠʥʘʣʥʠ ɽɽR) 

2,90 

COP 3,0 

Seasonal EER (kW/kW) 1,5 ESEER 

ʉʝʟʦʥʩʢʠ ɽɽR 

3,0 

Opʝration: Mechanical ventilation 

ʄʝʭʘʥʠʯʢʘ ʚʝʥʪʠʣʘʮʠʿʘ 

Mechanical 

ʤʝʭʘʥʠʯʢʘ 

Pump and Fan power: 10 % 

ʉʥʘʛʘ ʧʫʤʧʝ ʠ ʚʝʥʪʠʣʘʪʦʨʘ 

5 % 

ʉʊɺ DHW served by Apache HVAC boiler 

ʉʊɺ ʦʧʩʣʫʞʝʥʘ ʂɻʍ ʙʦʿʣʝʨʦʤ 

Mean cold water temperature  10ÁC 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʥʝ ʚʦʜʝ 

16ÁC 

Hot water supply temperature 60ÁC 

ʊʦʧʣʘ ʚʦʜʘ 

60ÁC 
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Circulation losses (W/m) 21 

ʎʠʨʢʫʣʘʮʠʦʥʠ ʛʫʙʠʮʠ 

12 

Pump power kW 1,5 

ʉʥʘʛʘ ʧʫʤʧʝ 

1,0 

Storage system unisulated 

ʉʢʣʘʜʠʰʥʠ ʩʠʩʪʝʤ ʥʝʠʟʦʣʦʚʘʥ 

Insulated 

ʀʟʦʣʦʚʘʥ 

ɺʝʥʪʠʣʘʮʠʿʘ Fixed OA 

ʌʠʢʩʥʠ ʆɸ 

Variable OA 

ʇʨʦʤʝˁʠʚʠ ʆɸ 

ʀʥʬʠʣʪʨʘʮʠʿʘ 0,1 ach 0,5 ach 

Ventilacija- on continuosly 

ɺʝʥʪʠʣʘʮʠʿʘ- ʢʦʥʩʪʘʥʪʥʘ 

During the presence 

of people- ʫ ʪʦʢʫ 

ʧʨʠʩʫʩʪʚʘ ˀʫʜʠ 

Flow rate  0,35 l/s/m2 

ʇʨʦʪʦʢ ʚʘʟʜʫʭʘ 

7 l/s/person 

ʆʩʚʝʪˀʝˁʝ Fluoroscent lightning 20 W/m2 

ʌʣʫʦʨʦʩʮʝʥʪʥʝ ʩʠʿʘʣʠʮʝ 

Led lightning 7 W/m2 

ʃʝʜ ʩʠʿʘʣʠʮʝ 

VAV dual duct- ʜʚʦʮʝʚʥʠ ʩʠʩʪʝʤ ʚʘʟʜʫʰʥʦʛ ʛʨʝʿʘˁʘ ʠ ʭʣʘʹʝˁʘ ʩʘ ʧʨʦʤʝˁʠʚʠʤ ʧʨʝʥʦʩʦʤ 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʝʨʘ ʫʥʘʧʨʝʹʝˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʩʠʩʪʝʤʘ ʫ ʟʛʨʘʜʠ 

ʩʠʤʫʣʘʮʠʿʦʤ ʩʫ ʧʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ 6.41. ʉʠʤʫʣʠʨʘʥʠ ʩʫ 

ʫʩʣʦʚʠ ʥʘʢʦʥ ʫʥʘʧʨʝʹʝˁʘ ʦʙʿʝʢʪʘ ʙʝʟ ʫʥʠʚʝʨʟʘʣʥʝ ʜʚʦʨʘʥʝ ʠ ʫʥʘʧʨʝʹʝˁʘ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ, ʯʠʤʝ ʿʝ ʢʨʝʠʨʘʥ ʩʮʝʥʘʨʠʦ ʉʊ+ʉ1ʇ, ʟʘʪʠʤ ʩʘʤʦ ʫʥʘʧʨʝʹʝˁʝ 

ʜʚʦʨʘʥʝ ʠ ʫʥʘʧʨʝʹʝˁʝ ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ, ʯʠʤʝ ʿʝ ʢʨʝʠʨʘʥ ʩʮʝʥʘʨʠʦ ʉʊ+ʉ2ʇ. 

 

ʊʘʙʝʣʘ 6.41. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʫʥʘʧʨʝʹʝˁʘ ʂɻʍ ʩʠʩʪʝʤʘ ʤʦʜʝʣʘ ʉʎ2, ʉʮʝʥʘʨʠʦ 

ʉʊ, ʉʊ+ʉ1ʇ ʠ ʉʊ+ʉ2ʇ 

ʇʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ 
ʉʮʝʥʘʨʠʦ ʉʊ 

(ʂɻʍ) 

ʉʮʝʥʘʨʠʦ ʉʊ +ʉ1ʇ ʉʮʝʥʘʨʠʦ ʉʊ +ʉ2ʇ 

ɸ ɹ ɸ ɹ 

QH,nd [kWh/m
2
]  1021,7 969,9 627,8 490,1 843,8 807,5 

ɽʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ QH, nd, rel 
E 176,6  

E 

114,4 

D 

89,3 

C 

153,7 

ɽ 

147,1 

D 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 5,1 38,6 52,03 17,4 21,0 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʢʘʥʮʝʣʘʨʠʿʘ, ʦʜ 

6-8 [%] 
13,1 12,3 11,8 16,2 12,3 12,4 

ʀʥʜʝʢʩ ʢʦʤʬʦʨʘ, ʜʚʦʨʘʥʘ, ʦʜ 6-8 

[%] 
21,4 21,5 21,7 21,9 22,2 23,7 

ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ [MWh] 154,4 140,5 

ʋʰʪʝʜʘ ʝʥʝʨʛʠʿʝ [%] 9,0 
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ʋʥʘʧʨʝʹʝˁʝʤ ʂɻʍ ʩʠʩʪʝʤʘ ʧʦʩʪʠʞʝ ʩʝ ʫʰʪʝʜʘ ʝʥʝʨʛʠʿʝ ʦʜ 5,1 %. ʋʩʣʦʚʠ ʢʦʤʬʦʨʘ ʩʫ 

ʥʝʧʨʦʤʝˁʝʥʠ. ʋʰʪʝʜʘ ʫ ʧʦʪʨʦʰˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʿʝ 9,0 %. ʋʥʘʧʨʝʹʝˁʝʤ ʩʘʤʦ 

ʪʝʨʤʦʪʝʭʥʠʯʢʠʭ ʩʠʩʪʝʤʘ ʩʠʤʫʣʘʮʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʩʝ ʦʙʿʝʢʘʪ ʥʝ ʤʦʞʝ ʫʥʘʧʨʝʜʠʪʠ ʟʘ 

ʿʝʜʘʥ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʨʝʜ. ʆʜʥʦʩ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʠ ʫʥʘʧʨʝʹʝˁʘ ʥʘʢʦʥ ʩʮʝʥʘʨʠʿʘ ʉʊ, 

ʉʊ+ʉ1ʇ ʠ ʉʊ+ʉ2ʇ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ʩʣʠʢʘʤʘ. 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total nat.gas- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʧʨʠʨʦʜʥʠ ʛʘʩ 

 

ʉʣʠʢʘ 6.75. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʤʦʜʝʣʘ ʉʎ2 ʠ ʥʘʢʦʥ 

ʩʮʝʥʘʨʠʿʘ ʉT, ʉʊ+ʉ1ʇ ɸ (KGH+ S1P A), ʉʊ+ʉ1ʇ ɹ (KGH+ S1P B) 

 

Total oil- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʤʘʟʫʪ, Total nat.gas- ʧʦʪʨʦʰˁʘ ʝʥʝʨʛʠʿʝ ʟʘ ʛʨʝʿʘˁʝ; ʧʨʠʨʦʜʥʠ ʛʘʩ 

ʉʣʠʢʘ 6.76.  ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪʘʪʘ ʧʦʪʨʦʰˁʝ ʝʥʝʨʛʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʪʘˁʘ ʤʦʜʝʣʘ ʉʎ2 ʠ ʥʘʢʦʥ  

ʩʮʝʥʘʨʠʿʘ ʉT (KGH), ʉʊ+ʉ2ʇ ɸ (KGH+ S2P A), ʉʊ+ʉ2ʇ ɹ (KGH+S2P B) 






























































































































































