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4 

1. ʆɹʑʀɽ ʋʂɸɿɸʅʀʗ 
 

1.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

 ʋʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

 ʇʦʜ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʧʦʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ, ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠ ʨʝʤʦʥʪʘ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʦʧʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʦʢ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʘʥʪʝʭʥʠʯʝʩʢʦʡ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ɿʘʢʦʥʘ ˉ 46 ʦʪ 5 ʤʘʨʪʘ 1990 

ʛʦʜʘ. 

 ɺʚʦʜ ʢʦʪʣʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʜʨʫʛʠʝ ʧʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʮʝʥʪʨʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʦʤʧʘʥʠʠ 

ʈʘʜʠʘʥʪ ɹʨʫʯʘʪʦʨʠ ʉ.ʧ.ʘ. , ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʛʘʨʘʥʪʠʷ ʘʥʥʫʣʠʨʫʝʪʩʷ (ʩʤ. ʩʝʨʪʠʬʠʢʘʪ 

ʧʝʨʚʦʛʦ ʟʘʧʫʩʢʘ). 

 ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʦ ʩʦʟʜʘʥʦ: 

ʦʪʦʧʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʃʶʙʦʝ ʜʨʫʛʦʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʘʩʥʳʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʩʥʠʤʘʝʪ ʩ 

ʩʝʙʷ ʣʶʙʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʘʢ ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʨʘʤʢʘʤʠ, ʟʘ ʫʱʝʨʙ, 

ʧʨʠʯʠʥʝʥʥʳʡ ʣʶʜʷʤ, ʞʠʚʦʪʥʳʤ ʠʣʠ ʚʝʱʘʤ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʢ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʥʦʨʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

 ʇʘʩʧʦʨʪ-ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʤʦʥʪʘʞʫ, ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʪʦʚʘʨʘ ʠ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

 ɹʝʨʝʞʥʦ ʭʨʘʥʠʪʝ ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʦʥʩʫʣʴʪʘʮʠʡ. ɽʩʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʘʪʴ ʠʣʠ ʧʝʨʝʜʘʪʴ ʜʨʫʛʦʤʫ ʚʣʘʜʝʣʴʮʫ ʠʣʠ ʞʝ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʟʪʠ ʠʣʠ 

ʦʩʪʘʚʠʪʴ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦʙʳ ʠʥʩʪʨʫʢʮʠʷ ʚʩʝʛʜʘ ʙʳʣʘ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠ ʝʡ 

ʣʝʛʢʦ ʤʦʛ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʚʳʡ ʚʣʘʜʝʣʝʮ ʠ/ʠʣʠ ʤʦʥʪʘʞʥʠʢ. 

 ʇʦʣʦʞʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʳ ʘʜʨʝʩʦʚʘʥʳ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʪʘʢ ʠ ʧʝʨʩʦʥʘʣʫ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʩʪʘʥʦʚʢʫ ʠ ʨʝʤʦʥʪ ʠʟʜʝʣʠʷ. 

 ʀʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʠ ʦʙ ʦʛʨʘʥʠʯʝʥʠʷʭ ʚ ʨʘʙʦʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʡʪʠ ʚ ʜʘʥʥʦʡ 

ʠʥʩʪʨʫʢʮʠʠ ʚ ʛʣʘʚʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶè, ʢʦʪʦʨʫʶ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 

ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ. 

 ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʢʨʳʪʦʡ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʩ ʨʘʩʰʠʨʠʪʝʣʴʥʳʤ ʙʘʢʦʤ. 

¶ ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ ʩʥʷʣʠ ʫʧʘʢʦʚʢʫ, ʫʙʝʜʠʪʝʩʴ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʜʝʨʞʠʤʦʛʦ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢʠʭ-
ʣʠʙʦ ʩʦʤʥʝʥʠʡ ʥʝ ʠʩʧʦʣʴʟʫʡʪʝ ʧʨʠʙʦʨ ʠ ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʦʩʪʘʚʱʠʢʫ. ʋʧʘʢʦʚʦʯʥʳʝ ʵʣʝʤʝʥʪʳ (ʢʘʨʪʦʥʥʫʶ 
ʢʦʨʦʙʢʫ, ʜʝʨʝʚʷʥʥʳʡ ʢʘʨʢʘʩ, ʛʚʦʟʜʠ, ʩʢʦʙʳ, ʧʣʘʩʪʠʢʦʚʳʝ ʧʘʢʝʪʳ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʠ ʪ.ʜ.) ʭʨʘʥʠʪʝ ʚ 
ʥʝʜʦʩʪʫʧʥʦʤ ʜʣʷ ʜʝʪʝʡ ʤʝʩʪʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʘʩʥʦʩʪʠ. 

¶ ʇʨʝʞʜʝ, ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʤʳʚʢʝ ʠʣʠ ʨʝʤʦʥʪʫ, ʦʪʩʦʝʜʠʥʠʪʝ ʘʧʧʘʨʘʪ ʦʪ ʵʣʝʢʪʨʦʩʝʪʠ ʩ ʧʦʤʦʱʴʶ 
ʚʳʢʣʶʯʘʪʝʣʷ ʠ/ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʩʝʢʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

¶ ʅʝ ʟʘʛʦʨʘʞʠʚʘʡʪʝ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʝ ʠʣʠ ʨʘʩʩʝʠʚʘʶʱʠʝ ʨʝʰʝʪʢʠ. 

¶ ʅʝ ʟʘʛʦʨʘʞʠʚʘʡʪʝ ʚʳʭʦʜʳ ʚʩʘʩʳʚʘʶʱʠʭ/ʚʳʧʫʩʢʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

¶ ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʠ/ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ, ʚʳʢʣʶʯʠʪʝ ʝʛʦ, ʥʝ ʧʳʪʘʡʪʝʩʴ ʝʛʦ ʧʦʯʠʥʠʪʴ ʠʣʠ 
ʚʤʝʰʘʪʴʩʷ ʚ ʝʛʦ ʨʘʙʦʪʫ. ɿʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʦʙʨʘʱʘʡʪʝʩʴ ʪʦʣʴʢʦ ʢ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʧʝʨʩʦʥʘʣʫ.  

¶ ʈʝʤʦʥʪ ʠʟʜʝʣʠʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʘʚʪʦʨʠʟʦʚʘʥʥʦʤ ʮʝʥʪʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʟʘʧʯʘʩʪʝʡ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ 
ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʧʨʘʚʠʣʴʥʫʶ ʨʘʙʦʪʫ ʘʧʧʘʨʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʨʥʳʡ ʨʝʤʦʥʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 



ʊɽʍʅʀʏɽʉʂʀʁ ʇɸʉʇʆʈʊ ʇʆ ʄʆʅʊɸɾʋ, ʕʂʉʇʃʋɸʊɸʎʀʀ ʀ ʆɹʉʃʋɾʀɺɸʅʀʖ 

5 

¶ ɽʩʣʠ ʚʳ ʨʝʰʠʪʝ ʙʦʣʴʰʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ, ʚʳ ʜʦʣʞʥʳ ʙʫʜʝʪʝ ʦʙʝʟʚʨʝʜʠʪʴ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʘʩʥʦʩʪʠ. 

¶ ɼʣʷ ʚʩʝʭ ʘʧʧʘʨʘʪʦʚ ʩ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʠʣʠ ʥʘʙʦʨʘʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ) ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʢʦʤʧʣʝʢʪʫʶʱʠʝ) ʠ ʟʘʧʯʘʩʪʠ.  

¶ ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚʳ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʟʘʧʘʭ ʛʘʟʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥ ʘʧʧʘʨʘʪ, ʥʝ ʚʢʣʶʯʘʡʪʝ 
ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʪʝʣʝʬʦʥʳ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʠʩʢʨʳ. 
ʅʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʦʪʢʨʦʡʪʝ ʜʚʝʨʠ ʠ ʦʢʥʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. 
ɿʘʢʨʦʡʪʝ ʮʝʥʪʨʘʣʴʥʳʡ ʛʘʟʦʚʳʡ ʢʨʘʥ (ʥʘ ʩʯʝʪʯʠʢʝ) ʠʣʠ ʢʨʘʥ ʙʘʣʣʦʥʘ ʠ ʦʙʨʘʪʠʪʝʩʴ ʚ ʮʝʥʪʨ ʪʝʭʥʠʯʝʩʢʦʡ 
ʧʦʜʜʝʨʞʢʠ.  

¶ ɺʦʟʜʝʨʞʠʪʝʩʴ ʦʪ ʧʦʧʳʪʦʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪ.  

¶ ɼʣʷ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʪʝʨʤʦʩʪʘʪʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʫʩʪʘʥʦʚʢʘ 
ʦʙʚʦʜʥʦʡ ʣʠʥʠʠ (ʙʘʡʧʘʩ). 

¶ ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ UNI-CIG 

7129 ʠ 7131 ʠ ʧʦʧʨʘʚʦʢ ʢ ʥʠʤ, ʧʨʝʜʧʠʩʘʥʠʷʤʠ ʧʦʞʘʨʥʳʭ ʠ ʤʝʩʪʥʦʡ ʛʘʟʦʚʦʡ ʩʣʫʞʙʳ. ʇʨʝʞʜʝ, ʯʝʤ 
ʟʘʧʫʩʪʠʪʴ ʢʦʪʝʣ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦʙʳ ʘʧʧʘʨʘʪ ʙʳʣ ʧʦʜʢʣʶʯʝʥ ʢ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 
ʦʪʦʧʠʪʝʣʴʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʩʦʚʤʝʩʪʠʤʦʤʫ ʩ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʇʦʤʝʱʝʥʠʝ ʜʦʣʞʥʦ 
ʠʤʝʪʴ ʨʝʛʫʣʷʨʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʩ ʧʦʤʦʱʴʶ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʤ. ʥʦʨʤʳ UNI 7129/92 ʠ UNI 
7129/95 FA). 

¶ ɺʦʟʜʫʭʦʟʘʙʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʫʨʦʚʥʝ ʧʦʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʙʳʣʦ 
ʟʘʛʦʨʦʞʝʥʦ ʠ ʙʳʣʦ ʟʘʱʠʱʝʥʦ ʨʝʰʝʪʢʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʫʤʝʥʴʰʘʣʘ ʙʳ ʧʦʣʝʟʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʭʦʜʘ. 

¶ ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʪʦʢ ʚʦʟʜʫʭʘ ʠʟ ʩʦʩʝʜʥʠʭ ʧʦʤʝʱʝʥʠʡ, ʝʩʣʠ ʪʦʣʴʢʦ ʪʘʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʨʦʚʷʥʳʝ 

ʢʘʤʠʥʳ ʠʣʠ ʚʦʟʜʫʭʦʜʫʚʢʠ. ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʢʦʪʣʘ ʩʥʘʨʫʞʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʙʘʣʢʦʥʘʭ ʠʣʠ ʪʝʨʨʘʩʘʭ, ʚʦ 
ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʨʝʜʘ ʝʛʦ ʵʣʝʤʝʥʪʘʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʥʫʣʠʨʦʚʘʥʠʝʤ ʛʘʨʘʥʪʠʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ 
ʢʦʪʝʣ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʦʨʫʜʠʪʴ 
ʪʝʧʣʦʚʫʶ ʢʘʤʝʨʫ, ʢʦʪʦʨʘʷ ʟʘʱʠʪʠʪ ʢʦʪʝʣ ʦʪ ʥʝʧʦʛʦʜʳ. 

¶ ʇʨʦʚʝʨʴʪʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘ ʫʧʘʢʦʚʢʝ ʠ ʪʘʙʣʠʯʢʝ ʩ ʟʘʚʦʜʩʢʦʡ ʤʘʨʢʦʡ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ, ʘ ʪʘʢʞʝ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʛʦʨʝʣʢʘ ʢʦʪʣʘ ʛʦʪʦʚʘ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʛʘʟʝ, 
ʢʦʪʦʨʳʡ ʝʩʪʴ ʚ ʩʠʩʪʝʤʝ. 

¶ ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʪʨʫʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʝʨʝʭʦʜʥʠʢʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʪʣʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʯʪʦ 

ʪʘʤ  ʥʝʪ ʫʪʝʯʢʠ ʛʘʟʘ.   

¶ ʈʝʢʦʤʝʥʜʫʝʤ ʚʳʧʦʣʥʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʨʦʤʳʚʢʫ ʪʨʫʙ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʢʦʪʣʘ. 

¶ ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʧʧʘʨʘʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥ ʢ 
ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʟʘʟʝʤʣʷʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʦʪʚʝʯʘʶʱʝʤʫ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 
(ʅʆʈʄʓ ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʂʦʤʠʪʝʪʘ ʀʪʘʣʠʠ 64-8 ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʢʠ). 

¶ ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʩʦʙʣʶʜʝʥʠʝ ʵʪʦʛʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʣʫʯʘʝ 
ʢʘʢʠʭ-ʣʠʙʦ ʩʦʤʥʝʥʠʡ ʟʘʧʨʦʩʠʪʝ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 
ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝ ʥʝʩʝʪ ʢʘʢʦʡ-ʣʠʙʦ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʱʝʨʙ, ʧʨʠʯʠʥʝʥʥʳʡ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʟʘʟʝʤʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

¶ ʉ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʨʛʘʥʠʟʫʡʪʝ ʧʨʦʚʝʨʢʫ ʪʦʛʦ, ʯʪʦʙʳ 
ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʘʧʧʘʨʘʪʘ, ʫʢʘʟʘʥʥʦʡ ʥʘ 
ʟʘʚʦʜʩʢʦʡ ʪʘʙʣʠʯʢʝ. ʆʩʦʙʝʥʥʦ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʝʯʝʥʠʝ ʵʣʝʢʪʨʦʢʘʙʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʘʧʧʘʨʘʪʦʤ. 

¶ ɼʣʷ ʦʙʱʝʛʦ ʧʠʪʘʥʠʷ ʘʧʧʘʨʘʪʘ ʠʟ ʵʣʝʢʪʨʦʩʝʪʠ ʥʝ ʨʘʟʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʘʧʪʝʨʳ, ʨʦʟʝʪʢʠ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ ʛʥʝʟʜʘʤʠ ʠ/ʠʣʠ ʫʜʣʠʥʠʪʝʣʠ. 

¶ ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʧʦʣʶʩʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ, ʧʦʪʨʝʙʣʷʶʱʝʛʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 
ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʘʚʠʣ:  

¶ ʥʝ ʧʨʠʢʘʩʘʡʪʝʩʴ ʢ ʘʧʧʘʨʘʪʫ ʤʦʢʨʳʤʠ ʠʣʠ ʚʣʘʞʥʳʤʠ ʯʘʩʪʷʤʠ ʪʝʣʘ ʠ/ʠʣʠ ʙʦʩʳʤʠ ʥʦʛʘʤʠ 

¶ ʥʝ ʩʢʨʫʯʠʚʘʡʪʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʘ  

¶ ʥʝ ʦʩʪʘʚʣʷʡʪʝ ʘʧʧʘʨʘʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʜʦʞʜʴ, ʩʦʣʥʮʝ ʠ ʪ.ʜ.), ʭʦʪʷ ʙʳ ʚ ʩʣʫʯʘʷʭ, 
ʛʜʝ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ  
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¶ ʥʝ ʜʦʧʫʩʢʘʡʪʝ, ʯʪʦʙʳ ʘʧʧʘʨʘʪʦʤ ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʝʪʠ ʠʣʠ ʥʝʦʧʳʪʥʳʝ ʣʠʮʘ. 

¶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʘʧʧʘʨʘʪʘ ʥʝ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʝʥʷʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʘʙʝʣʴ. 

¶ ɺ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʦʚʦʜʘ ʚʳʢʣʶʯʠʪʝ ʘʧʧʘʨʘʪ ʠ ʦʙʨʘʪʠʪʝʩʴ ʢ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ 
ʩʧʝʮʠʘʣʠʩʪʘʤ ʜʣʷ ʝʛʦ ʟʘʤʝʥʳ. 

¶ ʂʦʛʜʘ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʯʪʦ ʥʝ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʪʢʣʶʯʠʪʝ ʦʪ ʩʝʪʠ ʛʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ (ʥʘʩʦʩʳ, ʛʦʨʝʣʢʘ ʠ ʪ.ʜ.). 
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1.2 ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʟʜʝʣʠʷ 

 

ʊʝʤʘ: ʜʝʢʣʘʨʘʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 7 ʟʘʢʦʥʘ ˉ 46 ʦʪ 05/04/90. 

ʂʦʤʧʘʥʠʷ ʈɸɼʀɸʅʊ ɹʈʋʏɸʊʆʈʀ ʉ.ʧ.ɸ. ʟʘʷʚʣʷʝʪ, ʯʪʦ ʚʩʝ ʠʟʜʝʣʠʷ ʧʨʦʠʟʚʝʜʝʥʳ ʧʦ ʚʩʝʤ ʧʨʘʚʠʣʘʤ, ʢʦʪʦʨʳʝ 
ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʪʘʪʴʝ, ʫʢʘʟʘʥʥʦʡ ʚ ʪʝʤʝ, ʠ ʩʪʘʪʴʝ 5 ʧʨʘʚʠʣ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʋʢʘʟ ʧʨʝʟʠʜʝʥʪʘ ʨʝʩʧʫʙʣʠʢʠ ˉ 
447/97). 

 

ɺʩʝ ʢʦʪʣʳ RADIANT ʧʨʦʰʣʠ ʩʝʨʪʠʬʠʢʘʮʠʶ ɽʉ (ʄʠʥʠʩʪʝʨʩʢʠʡ ʜʝʢʨʝʪ ʦʪ 2 ʘʧʨʝʣʷ 1998 ʛʦʜʘ, ʧʨʘʚʠʣʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʘʪʴʷ 32 ɿʘʢʦʥʘ 10/91)  ʠ ʧʦ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʨʘʙʦʯʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʚʝʯʘʶʪ 
ʩʣʝʜʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

UNI-CIG 7271 (ʘʧʨʝʣ ɹ1988) 

UNI-CIG 9893 (ʜʝʢʘʙʨʴ 1991 ) 

UNI EN 297 ʜʣʷ ɻɸɿʆɺʓʍ ɸʇʇɸʈɸʊʆɺ ʊʀʇɸ B ʉ ʈɸʉʍʆɼʆʄ ʊɽʇʃɸ  Ò 70 ʢɺʪ 

EN 483 ʜʣʷ ɻɸɿʆɺʓʍ ɸʇʇɸʈɸʊʆɺ ʊʀʇɸ C ʉ ʈɸʉʍʆɼʆʄ ʊɽʇʃɸ  Ò 70 ʢɺʪ 

UNI EN 677 ʜʣʷ ɻɸɿʆɺʓʍ ʂʆʅɼɽʅʉɸʎʀʆʅʅʓʍ ɸʇʇɸʈɸʊʆɺ ʊʀʇɸ A ʉ ʈɸʉʍʆɼʆʄ ʊɽʇʃɸ  Ò 70 ʢɺʪ 

ɺʳʨʘʙʦʪʢʘ ʥʘ 100% Pn ʠ 30% (ʯʘʩʪʠʯʥʘʷ ʟʘʛʨʫʟʢʘ Pn) ï ʋʢʘʟ ʧʨʝʟʠʜʝʥʪʘ ʨʝʩʧʫʙʣʠʢʠ 412/93 (ʧʨʘʚʠʣʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ɿʘʢʦʥ 10/91 ʩʪʘʪʴʷ 4, ʧʘʨʘʛʨʘʬ 4) ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʧʨʘʚʢʠ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʛʘʟʦʚʳʝ ʘʧʧʘʨʘʪʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʜʠʨʝʢʪʠʚʘʤ: 

ɼʀʈɽʂʊʀɺɸ ʇʆ ɻɸɿʋ 90/396 ɽʕʉ ʧʦ ʩʦʦʪʚʝʪʩʪʚʠʶ ɽʉ 

ɼʀʈɽʂʊʀɺɸ ʇʆ ʅʀɿʂʆʄʋ ʅɸʇʈʗɾɽʅʀʖ 73/23 ɽʕʉ 

ɼʀʈɽʂʊʀɺɸ ʇʆ ʕʃɽʂʊʈʆʄɸɻʅɽʊʀʏɽʉʂʆʁ ʉʆɺʄɽʉʊʀʄʆʉʊʀ 89/336 ɽʕʉ 

ɼʀʈɽʂʊʀɺɸ ʇʆ ɺʓʈɸɹʆʊʂɽ 92/42 ɽʕʉ 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʜʴ, ʣʘʪʫʥʴ, ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʦʨʦʜʥʳʡ ʠ 
ʢʦʤʧʘʢʪʥʳʡ, ʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʢʦʪʦʨʳʤ ʧʨʦʩʪʦ 
ʫʧʨʘʚʣʷʪʴ. ʇʨʠ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʥʘʩʪʝʥʥʳʡ ʢʦʪʝʣ ʦʩʥʘʱʝʥ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʦ 
ʧʨʘʚʠʣʘʤ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʘʩʪʦʷʱʫʶ ʘʚʪʦʥʦʤʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʘʥʮʠʶ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʢʘʢ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʦʪʦʧʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʜʣʷ ʩʘʥʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʩʝ ʢʦʪʣʳ ʧʨʦʭʦʜʷʪ ʧʨʠʝʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʠʤʝʶʪ ʩʝʨʪʠʬʠʢʘʪ ʢʘʯʝʩʪʚʘ, ʧʦʜʧʠʩʘʥʥʳʡ 
ʢʦʥʪʨʦʣʝʨʦʤ, ʠ ʛʘʨʘʥʪʠʡʥʳʡ ʩʝʨʪʠʬʠʢʘʪ. ɼʘʥʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʠ ʙʝʨʝʞʥʦ 

ʭʨʘʥʠʪʴ ʚʤʝʩʪʝ ʩ ʢʦʪʣʦʤ. 

 

ʂʦʤʧʘʥʠʷ ʈɸɼʀɸʅʊ ɹʈʋʏɸʊʆʈʀ ʉ.ʧ.ɸ. ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʝʨʝʚʦʜ ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʝʧʨʘʚʠʣʴʥʦʝ ʪʦʣʢʦʚʘʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʤʧʘʥʠʷ ʈɸɼʀɸʅʊ ɹʈʋʏɸʊʆʈʀ ʉ.ʧ.ɸ. ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ, ʠ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, ʥʝ ʧʨʦʧʠʩʘʥʥʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. 
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2. ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 
 

2.1 ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 
 
ʄʦʜʝʣʠ  RBS 24 Elite 
ʉʝʨʪʠʬʠʢʘʮʠʷ ɽʉ nÁ 0694BN3037 

ʂʘʪʝʛʦʨʠʷ  II2H3+ 

ʊʠʧ  B22 C12 C32 C42 C52 C82 

ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʘ kW  25.6 

ʄʠʥʠʤʘʣʴʥʳʡ ʥʦʤʠʥʘʣʴʥʳʡ ʨʘʩʭʦʜ ʪʝʧʣʘ kW  11.5 

ʇʦʣʝʟʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ kW  23.81 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʦʣʝʟʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ kW 10.07 

ʂʇɼ ʧʨʠ 100% ʥʘʛʨʫʟʢʝ   % 93 

ʂʇɼ ʧʨʠ  30%  ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ % 90.4 

ʄʘʨʢʠʨʦʚʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʂʇɼ (ɼʠʨʝʢʪʠʚʘ 92/42/ɽʕʉ) ʟʚʝʟʜʳ 3 

    

ʂʦʥʪʫʨ ʦʪʦʧʣʝʥʠʷ   

ʈʝʛʫʣʠʨʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʦʛʨʝʚʘ (ʤʠʥʠʤʘʣʴʥʘʷ-ʤʘʢʩʠʤʘʣʴʥʘʷ) ÁC 35-80 / 25-40 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ  ÁC 80 

ɺʤʝʩʪʠʤʦʩʪʴ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʩʦʩʫʜʘ ʘʧʧʘʨʘʪʘ ʣʠʪʨʦʚ 6 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʘʨ 3 

ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʘʨ 0.3 

    

ʂʦʥʪʫʨ ʛʦʨʷʯʝʡ ʚʦʜʳ   

ʈʝʛʫʣʠʨʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ  (ʤʠʥʠʤʘʣʴʥʘʷ-ʤʘʢʩʠʤʘʣʴʥʘʷ) ÁC 35-60 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ ʙʘʨ 6 

ʄʠʥʠʤʘʣʴʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ  ʙʘʨ 0.5 

ʈʘʩʭʦʜ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ Dt 30ÁC  ʣ/ʤʠʥ 11.37 

   

ʈʘʟʤʝʨʳ   

ʐʠʨʠʥʘ ʤʤ 410 

ɺʳʩʦʪʘ ʤʤ 730 

ɻʣʫʙʠʥʘ ʤʤ 320 

ɺʝʩ ʢʛ 36 

    

ɺʦʜʦʧʨʦʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ   

ʇʦʜʘʯʘ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ Ï 3/4ò  

ʆʙʨʘʪʥʘʷ ʪʨʫʙʘ ʢʦʥʪʫʨʘ ʦʪʦʧʣʝʥʠʷ Ï 3/4ò 

ʍʦʣʦʜʥʘʷ ʚʦʜʘ Ï 1/2ò 
ɻʦʨʷʯʘʷ ʚʦʜʘ Ï 1/2ò 
ʄʝʩʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʘʟʦʧʨʦʚʦʜʘ Ï 3/4ò 

    

ɼʳʤʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ   

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʦʘʢʩʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ  Ï ʤʤ 100/60 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʦʘʢʩʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤ 6 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʜʚʫʭʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ Ï ʤʤ 80/80 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʘʢʩʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤ 30 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʢʦʘʢʩʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ Ï ʤʤ 125/80 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʘʢʩʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤ 16 

   

ʇʦʜʘʯʘ ʛʘʟʘ   

ʄʝʪʘʥ G20   

ʅʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʦʜʘʯʠ  ʤʙʘʨ 20 

ʇʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ  ʤ3/ʯ 2.71 

ʌʦʨʩʫʥʢʠ ʝʜ 12 

ɹʫʪʘʥ G30   

ʅʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʦʜʘʯʠ  ʤʙʘʨ 30 

ʇʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ  ʤ3/ʯ 2.02 

ʌʦʨʩʫʥʢʠ ʝʜ 12 

Propano G31   

ʅʦʤʠʥʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʦʜʘʯʠ  ʤʙʘʨ 37 

ʇʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ  ʤ3/ʯ 1.99 

ʌʦʨʩʫʥʢʠ ʝʜ 12 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ   

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ɺ/ɻʮ 230/50 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ɺʪ 125 

ʂʣʘʩʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʟʘʱʠʪʳ  X5D 
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2.2 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 
 

 
 

 

 

 

 

R ʆɹʈɸʊʅɸʗ Ï3/4ò 

A ʇʆɼɸʖʑɸʗ  Ï3/4ò 

G ɻɸɿ   Ï3/4ò 

F ʍʆʃʆɼʅɸʗ ɺʆɼɸ  Ï1/2ò 

C ɻʆʈʗʏɸʗ ɺʆɼɸ  Ï1/2ò 



ʊɽʍʅʀʏɽʉʂʀʁ ʇɸʉʇʆʈʊ ʇʆ ʄʆʅʊɸɾʋ, ʕʂʉʇʃʋɸʊɸʎʀʀ ʀ ʆɹʉʃʋɾʀɺɸʅʀʖ 

 

10 

2.3 ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʣʘ  
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ʇɽʈɽʏɽʅʔ 
 

1. ʕʃɽʂʊʈʆɺɽʅʊʀʃʗʊʆʈ 

2. ʊɽʇʃʆʆɹʄɽʅʅʓʁ ɸʇʇɸʈɸʊ 

3. ɿɸɾʀʄʅʓʁ ʕʃɽʂʊʈʆɼ ɼʃʗ ʈɽɻʋʃʀʈʆɺʂʀ ʂʆʅʊʋʈɸ ʆʊʆʇʃɽʅʀʗ 

4. ʇʋʉʂʆɺʆʁ ʕʃɽʂʊʈʆɼ 

5. ɻʆʈɽʃʂɸ 

6. ʇʈɽɼʆʍʈɸʅʀʊɽʃʔʅʓʁ ʂʃɸʇɸʅ 3 ɹɸʈ 

7. ʎʀʈʂʋʃʗʎʀʆʅʅʓʁ ʅɸʉʆʉ 

8. ʈɽʃɽ ɼɸɺʃɽʅʀʗ ɺʆɿɼʋʍɸ 

9. ɼʓʄʆʋʃʆɺʀʊɽʃʔ 

10. ʊɽʈʄʆʉʊɸʊ ʇʈɽɼʆʍʈɸʅɽʅʀʗ ʆʊ ʇɽʈɽɻʈɽɺɸ 90ÁC 

11. ɿɸɾʀʄʅʓʁ ʕʃɽʂʊʈʆɼ ɼʃʗ ʈɽɻʋʃʀʈʆɺʂʀ ʂʆʅʊʋʈɸ ɻʆʈʗʏɽʁ ɺʆɼʓ 

12. ʈɸʉʐʀʈʀʊɽʃʔʅʓʁ ʉʆʉʋɼ 

13. ʂʆʅʊʈʆʃʔʅʓʁ ʕʃɽʂʊʈʆɼ 

14. ɻɽʈʄɽʊʀʏʅɸʗ ʂɸʄɽʈɸ ʉɻʆʈɸʅʀʗ 

15. ʊʈɸʅʉʌʆʈʄɸʊʆʈ 

16. ʈɽʃɽ ʈɸʉʍʆɼɸ 

17. ʈɽʃɽ ɼɸɺʃɽʅʀʗ ɺʆɼʓ 

18. ʄɸʅʆʄɽʊʈ 

19. ʂʈɸʅ ʅɸʇʆʃʅɽʅʀʗ 

20. ɻɸɿʆɺʓʁ ʂʃɸʇɸʅ  

21. ʉʃʀɺʅʆʁ ʂʈɸʅ 
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2.3 ɼʠʘʛʨʘʤʤʘ ʥʘʧʦʨʘ/ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ  

ʥʘʩʦʩʘ 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Prevalenza = ʥʘʧʦʨ (ʢʇʘ) Portata = ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʣ/ʯ) 

Prevalenza pompa velocitaô massima = ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʥʘʧʦʨʘ ʥʘʩʦʩʘ 

Perdite di pressione caldaia = ʇʦʪʝʨʠ ʜʘʚʣʝʥʠʷ ʚ ʢʦʪʣʝ 

 

2.5 ʉʭʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ 
 

 ʇɽʈɽʏɽʅʔ 

 
1. ʕʃɽʂʊʈʆɺɽʅʊʀʃʗʊʆʈ 

2. ʈɸʉʐʀʈʀʊɽʃʔʅʓʁ ʉʆʉʋɼ 

3. ʊɽʇʃʆʆɹʄɽʅʅʓʁ ɸʇʇɸʈɸʊ 

4. ɿɸɾʀʄʅʓʁ ʕʃɽʂʊʈʆɼ ʉʀʉʊɽʄʓ ʆʊʆʇʃɽʅʀʗ 

5. ʇʋʉʂʆɺʆʁ ʕʃɽʂʊʈʆɼ 

6. ɻʆʈɽʃʂɸ 

7. ɻɸɿʆɺʓʁ ʂʃɸʇɸʅ 

8. ʂʃɸʇɸʅ ɼʃʗ ɺʓʊʗɾʂʀ ɺʆɿɼʋʍɸ 

9. ʎʀʈʂʋʃʗʎʀʆʅʅʓʁ ʅɸʉʆʉ 

10. ʇʈɽɼʆʍʈɸʅʀʊɽʃʔʅʓʁ ʂʃɸʇɸʅ 3 ʙʘʨ ʂʆʅʊʋʈɸ 
ʆʊʆʇʃɽʅʀʗ 

11. ʉʇʋʉʂʅʆʁ ʂʈɸʅ 

12. ɼʓʄʆʋʃʆɺʀʊɽʃʔ 

13. ʈɽʃɽ ɼɸɺʃɽʅʀʗ ɺʆɿɼʋʍɸ 

14. ʉɸʅʊɽʍʅʀʏɽʉʂʀʁ ɿʆʅɼ  

15. ʇʈɽɼʆʍʈɸʅʗʖʑʀʁ ʊɽʈʄʆʉʊɸʊ ʂʆʅʊʋʈɸ 
ʆʊʆʇʃɽʅʀʗ  

16. ʂʆʅʊʈʆʃʔʅʓʁ ʕʃɽʂʊʈʆɼ ʆɹʅɸʈʋɾɽʅʀʗ 
ʇʃɸʄɽʅʀ 

17. ʕʃɽʂʊʈʆʅʅʆɽ ʈɽʃɽ ʈɸʉʍʆɼɸ 

18. ʆɹɺʆɼʅɸʗ ʊʈʋɹɸ (ɹɸʁʇɸʉ) 

19. ʈɽʃɽ ɼɸɺʃɽʅʀʗ ɺʆɼʓ 

20. ʄɸʅʆʄɽʊʈ 

21. ʂʈɸʅ ʅɸʇʆʃʅɽʅʀʗ 

22. ʆɻʈɸʅʀʏʀʊɽʃʔ ʈɸʉʍʆɼɸ G FR C A
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