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ɼʃʗ ʄʆʅʊɸɾʅʀʂʆɺ 

ʈʋʂʆɺʆɼʉʊɺʆ  
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ȭɊɖɆɈɗɘɈəɏɘɋ!!!  

Ƀɘɔ ȶȹȰȴȨȴȪȷȸȨȴ ɍɆɊəɒɆɓɔ Ɏ Ɏɗɕɔɑɓɋɓɔ ɐɆɐ ɕɖɔɗɘɔɏ Ɏ ɑɋɉɐɔɊɔɗɘəɕɓɡɏ ɗɕɖɆɈɔɝɓɡɏ 
ɒɆɘɋɖɎɆɑ Ɋɑɥ ɕɖɔɋɐɘɎɖɔɈɟɎɐɔɈ Ɏ ɒɔɓɘɆɌɓɎɐɔɈ, ɖɆɇɔɘɆɤɟɎɛ ɗ ɓɆɗɔɗɓɡɒ ɔɇɔɖəɊɔɈɆɓɎɋɒ DAB 
PUMPS S.p.A. 
 
ʊʝʤʳ, ʦʩʚʝʱʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʢʥʠʛʝ, ʚʳʙʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʣʫʞʙʘ 

ʊʝʭʥʠʯʝʩʢʦʡ ʇʦʜʜʝʨʞʢʠ ʂʣʠʝʥʪʦʚ DAB PUMPS S.p.A. ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ  ʬʠʨʤʝʥʥʳʤʠ 
ʩʝʨʚʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʤʦʥʪʘʞʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʂʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ 
ʆʪʜʝʣʦʤ DAB PUMPS S.p.A. ʩʦʙʨʘʣʘ ʚʩʝ ʟʘʧʨʦʩʳ ʠ ʧʦʩʪʘʨʘʣʘʩʴ ʜʘʪʴ ʧʦʣʥʦʝ  

 
ȵȴȬȦȱȹȯȷȸȦ, ȵȴȲȳȮȸȫ: 
ʈʝʢʦʤʝʥʜʘʮʠʠ, ʩʜʝʣʘʥʥʳʝ ʚ ʵʪʦʤ ʩʧʨʘʚʦʯʥʠʢʝ, ʜʦʧʦʣʥʝʥʳ ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʠ ʧʨʠʤʝʥʠʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ, ʯʪʦʙʳ ʧʨʦʚʦʜʠʣʩʷ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʫʩʪʘʥʦʚʢʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʙʶʨʦ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʤʠʩʷ 
ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
DAB PUMPS S.p.ɸ. ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝ ʤʦʞʝʪ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʶʙʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʘʢ 
ʧʦʪʨʝʙʠʪʝʣʷʤ (ʢʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ɼʝʢʨʝʪ n. 206/2005), ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ 
ʩʠʩʪʝʤʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʧʨʦʜʫʢʮʠʶ, ʧʨʠʯʠʥʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 
ʩʦʙʳʪʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʳʙʦʨʫ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʜʘʥʥʦʤ 
ʈʫʢʦʚʦʜʩʪʚʝ), ʢʦʪʦʨʳʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ  ʤʦʥʪʘʞʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ȶȹȰȴȨȴȪȷȸȨȴ        ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȷȴȪȫȶȬȦȳȮȫ 

VȷɎɗɘɋɒɡ ɔɘɔɕɑɋɓɎɥ Ɏ ɐɔɓɊɎɜɎɔɓɎɖɔɈɆɓɎɥ                       ɗɘɖ.  4  
 
 
VȵɔɊɇɔɖ ɓɆɗɔɗɓɔɏ ɗɘɆɓɜɎɎ                         ɗɘɖ. 23  
 
 
VȰɆɐ ɖɆɗɗɝɎɘɆɘɢ ɒɆɐɗɎɒɆɑɢɓəɤ Ɉɡɗɔɘə ɈɗɆɗɡɈɆɓɎɥ                       ɗɘɖ. 31  
 
 
VȵɖɎɒɋɖɡ əɗɘɆɓɔɈɔɐ, ɐɆɐ ɈɡɇɖɆɘɢ ɕɔɉɖəɌɓɔɏ ɓɆɗɔɗ                       ɗɘɖ. 36  
 
 
VȵɖɎɒɋɖ ɗɔɛɖɆɓɋɓɎɥ ɣɓɋɖɉɎɎ ɗ ɗɎɗɘɋɒɔɏ Active Driver 1                         ɗɘɖ. 41  
 
 
VȵɔɊɇɔɖ Ɏ əɗɘɆɓɔɈɐɆ ɊɖɋɓɆɌɓɔɉɔ ɓɆɗɔɗɆ                             ɗɘɖ. 46  
 
 
VȶɆɗɝɋɘ ɔɛɑɆɌɊɆɤɟɋɉɔ ɐɔɌəɛɆ Ɋɑɥ ɗɐɈɆɌɎɓɓɔɉɔ ɓɆɗɔɗɆ                       ɗɘɖ. 56  
 
 
VȷɔɈɒɋɗɘɎɒɔɗɘɢ ɐɔɓɗɘɖəɐɜɎɔɓɓɡɛ ɒɆɘɋɖɎɆɑɔɈ ɗ ɌɎɊɐɔɗɘɥɒɎ,  
  ɔɘɑɎɝɆɤɟɎɒɎɗɥ ɔɘ ɈɔɊɡ.                                                  ɗɘɖ. 63  

ȶȹȰȴȨȴȪȷȸȨȴ                                ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ   
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ȵȴȪȧȴȶ ȼȮȶȰȹȱɅȼȮȴȳȳȴȩȴ ȳȦȷȴȷȦ 

ȶȹȰȴȨȴȪȷȸȨȴ          ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

üȷɎɗɘɋɒɡ ɔɘɔɕɑɋɓɎɥ 
 
üȷɎɗɘɋɒɡ ɐɔɓɊɎɜɎɔɓɎɖɔɈɆɓɎɥ ɈɔɍɊəɛɆ 
 
üȷɎɗɘɋɒɡ ɖɋɜɎɖɐəɑɥɜɎɎ ȩȨȷ 
 
üȷɎɗɘɋɒɡ ɖɋɜɎɖɐəɑɥɜɎɎ ɐɔɓɊɋɓɗɆɘɆ 
 
üȵɖɔɒɡɞɑɋɓɓɡɋ ɗɎɗɘɋɒɡ ɔɇɔɖɔɘɓɔɉɔ ɈɔɊɔɗɓɆɇɌɋɓɎɥ 
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ȵɖɎɒɋɖɡ ɎɗɕɔɑɓɋɓɎɥ ɗɎɗɘɋɒ ɔɘɔɕɑɋɓɎɥ 

ȴȪȳȴȸȶȹȧȳɁȫ ȷȮȷȸȫȲɁ ȴȸȴȵȱȫȳȮɅ 

ȪȨȹȻȸȶȹȧȳɁȫ ȷȮȷȸȫȲɁ ȴȸȴȵȱȫȳȮɅ 

ɜɎɖɐəɑɥɜɎɔɓɓɡɏ 
ɓɆɗɔɗ ɗɎɗɘɋɒɡ 
ɔɘɔɕɑɋɓɎɥ 

ɜɎɖɐəɑɥɜɎɔɓɓɡɏ 
ɓɆɗɔɗ ɗɎɗɘɋɒɡ ȩȨȷ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ 

ʥʘʩʦʩ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ 

ʥʘʩʦʩ ʩʠʩʪʝʤʳ ɻɺʉ 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʩʦʩʘ ʨʝʮʠʨʢʫʣʷʮʠʠ ʢʦʪʣʘ 

 

ɽʩʣʠ: 

P = ʤʦʱʥʦʩʪʴ ʚ ʢʢʘʣ/ʯ = 60,000 ʢʢʘʣ/ʯ 
ȹT = ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʧʦʜʘʯʝʡ ʠ ʦʙʨʘʪʢʦʡ = 20ÁC 

 

Q = (0.33 x P)/ȹT  
    = (0.33x60,000 ʢʢʘʣ/ʯ)/20ÁC = 990 ʣ/ʯ = 0.99 ʤ3/ʯ  

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȷȮȷȸȫȲɁ ȳȦȵȴȱɂȳȴȩȴ ȴȸȴȵȱȫȳȮɅ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ 

ʥʘʩʦʩ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ 
ʩʠʩʪʝʤʳ ɻɺʉ 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ȷȮȷȸȫȲɁ ȷ ȴȸȰȶɁȸɁȲ ȶȦȷȾȮȶȮȸȫȱɂȳɁȲ ȧȦȰȴȲ 

Ȥ ɓɍɕəɂɇ ɓɊɓɔɇɎ ɓ ɐɔɌɒɝɔɝɎ 
ɒɂɓɚɊɒɊɔɇɍɞɏɝɎ ɃɂɌɐɎ, 
Ʉɝɓɐɔɂ ɕɓɔɂɏɐɄɌɊ ɃɂɌɂ 
ɐɑɒɇɆɇɍɡɇɔ ɓɔɂɔɊəɇɓɌɐɇ 
ɆɂɄɍɇɏɊɇ Ʉ ɓɊɓɔɇɎɇ. 
 
ɺ ʩʣʫʯʘʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ 

ʨʠʩʫʥʢʝ ʩʣʝʚʘ, ʩʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʚ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ 

ʩʦʩʪʘʚʣʷʝʪ 3,5 ʤ. 

 
ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʝʜʠʥʝʥʠʝ 

ʦʪʢʨʳʪʦʛʦ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ 

ʙʘʢʘ ʩ ʩʠʩʪʝʤʦʡ ʚʳʧʦʣʥʷʶʪ 

ʧʝʨʝʜ ʚʩʘʩʳʚʘʶʱʠʤ ʧʘʪʨʫʙʢʦʤ 

ʥʘʩʦʩʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʧʝʨʝʧʦʣʥʝʥʠʷ ʠ ʠʟʣʠʚʘ ʚʦʜʳ ʠʟ 

ʙʘʢʘ. 

ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʤ.ʚ.ʩ.)  

ȵɖɎɒɋɖɡ ɎɗɕɔɑɓɋɓɎɥ ɗɎɗɘɋɒ ɔɘɔɕɑɋɓɎɥ 
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ȹɗɘɆɓɔɈɐɆ ɜɎɖɐəɑɥɜɎɔɓɓɔɉɔ ɓɆɗɔɗɆ ɓɆ 

ɕɔɊɆɤɟɋɒ ɘɖəɇɔɕɖɔɈɔɊɋ  

ȹɗɘɆɓɔɈɐɆ ɜɎɖɐəɑɥɜɎɔɓɓɔɉɔ ɓɆɗɔɗɆ 

ɓɆ ɔɇɖɆɘɓɔɒ ɘɖəɇɔɕɖɔɈɔɊɋ 

ʊ2 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʙʨʘʪʥʦʤ 
ʪʨʫʙʦʧʨʦʚʦʜʝ ʩʠʩʪʝʤʳ: 60ÁC 

ʊ1 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʜʘʶʱʝʤ 
ʪʨʫʙʦʧʨʦʚʦʜʝ ʩʠʩʪʝʤʳ: 80ÁC 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ȨɁȧȴȶ ȼȮȶȰȹȱɅȼȮȴȳȳȴȩȴ ȳȦȷȴȷȦ.  
ȷ çȲȴȰȶɁȲ ȶȴȸȴȶȴȲè ȮȱȮ çȮȳ-ȱȦȯȳè? 

ɺʳʙʦʨ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʦʙʳʯʥʦ ʦʩʪʘʚʣʝʥ ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ; ʥʘʩʦʩʳ çʠʥ-

ʣʘʡʥè ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʙʠʨʘʶʪʩʷ, ʢʦʛʜʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 70ʤ3/ʯ ʠ/ʠʣʠ ʥʘʧʦʨ ʪʨʝʙʫʝʪʩʷ ʚʳʰʝ 15 ʤ. ʂʦʛʜʘ ʨʘʩʭʦʜ ʚ ʩʠʩʪʝʤʝ 

ʥʠʞʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʶʪʩʷ ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ ʩ çʤʦʢʨʳʤ ʨʦʪʦʨʦʤè, ʪʘʢ ʢʘʢ ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʚʳʙʠʨʘʪʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʠʟ ʜʚʫʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʩʝʣʝʢʪʦʨʦʤ ʠʣʠ ʰʪʝʢʝʨʦʤ ʚ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʝ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ  ʫʯʠʪʳʚʘʪʴ ʜʨʫʛʠʝ ʢʨʠʪʝʨʠʠ: 

ȵɖɋɎɒəɟɋɗɘɈɆ ɜɎɖɐəɑɥɜɎɔɓɓɡɛ ɓɆɗɔɗɔɈ çɎɓ-ɑɆɏɓè ɗɔ ɗɘɆɓɊɆɖɘɓɡɒɎ 
ɆɗɎɓɛɖɔɓɓɡɒɎ ɊɈɎɉɆɘɋɑɥɒɎ ɈɔɍɊəɞɓɔɉɔ ɔɛɑɆɌɊɋɓɎɥ: 
VɕɋɖɋɐɆɝɎɈɆɤɘ ɌɎɊɐɔɗɘɢ, ɗɔɊɋɖɌɆɟəɤ ɝɆɗɘɎɜɡ ɓɆɐɎɕɎ; 
VɕɔɍɈɔɑɥɤɘ ɖɆɍɑɎɝɓəɤ əɗɘɆɓɔɈɐə (ɉɔɖɎɍɔɓɘɆɑɢɓɔ Ɏ ɈɋɖɘɎɐɆɑɢɓɔ); 
VɞɎɖɔɐɎɏ ɖɆɇɔɝɎɏ ɊɎɆɕɆɍɔɓ; 
VɈɡɞɋ ɐɕɊ ɓɆɗɔɗɆ; 
VɛɔɖɔɞɆɥ ɖɋɒɔɓɘɔɕɖɎɉɔɊɓɔɗɘɢ; 
VɊɔɑɉɎɏ ɗɖɔɐ ɗɑəɌɇɡ. 
ȵɖɋɎɒəɟɋɗɘɈɆ ɜɎɖɐəɑɥɜɎɔɓɓɡɛ ɓɆɗɔɗɔɈ ɗ çɒɔɐɖɡɒ ɖɔɘɔɖɔɒè: 
Vʦʯʝʥʴ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʠ ʨʘʙʦʪʝ; 

Vʚʳʙʦʨ ʠʟ 2-ʭ ʠʣʠ 3-ʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

ȶɎɗəɓɐɎ ɓɎɌɋ ɕɔɐɆɍɡɈɆɤɘ ɊɈɆ ɈɆɖɎɆɓɘɆ əɗɘɆɓɔɈɐɎ ɜɎɖɐəɑɥɜɎɔɓɓɡɛ ɓɆɗɔɗɔɈ; Ɉɡɇɔɖ ɘɔɉɔ ɎɑɎ 
Ɏɓɔɉɔ ɈɆɖɎɆɓɘɆ ɓɋ ɥɈɑɥɋɘɗɥ ɔɗɓɔɈɔɕɔɑɆɉɆɤɟɎɒ ɚɆɐɘɔɖɔɒ Ɋɑɥ ɗɖɔɐɆ ɗɑəɌɇɡ ɓɆɗɔɗɆ, ɕɔɣɘɔɒə 
əɗɘɆɓɔɈɟɎɐ ɒɔɌɋɘ ɗɆɒ ɈɡɇɎɖɆɘɢ ɗɕɔɗɔɇ ɒɔɓɘɆɌɆ. 
 

ȸ1 (80Á) > ȸ2 (60Á)  

ȵɖɎɒɋɖɡ ɎɗɕɔɑɓɋɓɎɥ ɗɎɗɘɋɒ ɔɘɔɕɑɋɓɎɥ 
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ȶȦȷȽȫȸ ȷȮȷȸȫȲɁ ȴȸȴȵȱȫȳȮɅ 

ȵɖɆɈɎɑɆ əɗɘɆɓɆɈɑɎɈɆɤɘ, ɝɘɔ ə ɐɆɌɊɔɉɔ ɍɆɊɆɓɎɥ ɊɔɑɌɓɡ ɇɡɘɢ ɕɔɊɗɝɎɘɆɓɡ ɘɋɕɑɔɈɡɋ ɕɔɘɋɖɎ; 
ɣɘɔɘ ɖɆɗɝɋɘ ɕɖɎɈɥɍɡɈɆɋɘɗɥ ɐ ɒɆɐɗɎɒɆɑɢɓɔɏ ɘɋɒɕɋɖɆɘəɖɋ ɈɔɍɊəɛɆ Ɉ ɕɔɒɋɟɋɓɎɎ 20ÁC. 
Ƚɘɔɇɡ ɈɓəɘɖɎ ɍɊɆɓɎɥ ɕɔɊɊɋɖɌɎɈɆɑɆɗɢ ɘɋɒɕɋɖɆɘəɖɆ 20ÁC, ɊɔɑɌɋɓ əɗɘɆɓɔɈɎɘɢɗɥ ɇɆɑɆɓɗ ɒɋɌɊə 
ɕɔɘɋɖɥɒɎ ɘɋɕɑɆ ɍɊɆɓɎɥ Ɏ ɕɔɗɘəɕɑɋɓɎɋɒ ɘɋɕɑɆ Ɉ ɍɊɆɓɎɋ ɔɘ ɎɗɘɔɝɓɎɐɔɈ. 
ȵɔɘɋɖɎ ɘɋɕɑɆ ɈɡɖɆɌɆɤɘɗɥ Ɉ ɐɔɑɎɝɋɗɘɈɋ ɘɋɕɑɔɘɡ, ɘɋɖɥɋɒɔɏ ɍɊɆɓɎɋɒ, Ɉ ɝɆɗ, Ɋɋɑɋɓɓɔɒ ɓɆ ɒ3 Ɏ 
ɓɆ 10ȷ. 
ɃɘɎ ɕɔɘɋɖɎ ɥɈɑɥɤɘɗɥ ɗəɒɒɔɏ: 

- ɘɋɕɑɔɈɔɏ ɒɔɟɓɔɗɘɎ, Ɋɋɑɋɓɓɔɏ ɓɆ  ɒ3 Ɏ 1ÁC, ɓɋɔɇɛɔɊɎɒɔɏ Ɋɑɥ ɐɔɒɕɋɓɗɆɜɎɎ ɕɔɘɋɖɢ ɘɋɕɑɆ 

ɝɋɖɋɍ ɔɉɖɆɌɊɆɤɟɎɋ ɐɔɓɗɘɖəɐɜɎɎ ɍɊɆɓɎɥ, ɕɖɔɍɖɆɝɓɡɋ Ɏ ɓɋɕɖɔɍɖɆɝɓɡɋ. (ɗɘɋɓɡ, ɕɔɑ, ɐɖɡɞə, 
ɔɐɓɆ). (ȷɒ. ɖɎɗ. Ȧ); 
- ɘɋɕɑɔɈɔɏ ɒɔɟɓɔɗɘɎ, Ɋɋɑɋɓɓɔɏ ɓɆ ɒ3 Ɏ 10ȷ, ɓɋɔɇɛɔɊɎɒɔɏ Ɋɑɥ ɓɆɉɖɋɈɆ ɕɔɗɘəɕɆɤɟɋɉɔ Ɉɓəɘɖɢ 
ɍɊɆɓɎɥ ɗɈɋɌɋɉɔ ɈɔɍɊəɛɆ (ɗɒ. ɖɎɗ. Ȩ).   

ȶɎɗ. A ȶɎɗ. B 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʪʝʧʣʦ, ʪʘʢʦʝ ʢʘʢ ʩʦʣʥʝʯʥʘʷ 

ʨʘʜʠʘʮʠʷ. 

ɺʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ: ʣʘʤʧʳ 
ʥʘʢʘʣʠʚʘʥʠʷ, ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, ʣʶʜʠ, ʠ ʪ.ʧé 
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Pw x 0.86 

(ǧT)  
Q= 

ȴȷȳȴȨȳɁȫ ȰȴȲȵȴȳȫȳȸɁ ȸȶȦȪȮȼȮȴȳȳɁȻ ȷȮȷȸȫȲ ȴȸȴȵȱȫȳȮɅ 

Q     = ȶɆɗɛɔɊ ɘɋɕɑɔɓɔɗɎɘɋɑɥ (ɒ3/ɝ)  
Pw   = ȸɋɕɑɔɈɆɥ ɒɔɟɓɔɗɘɢ (ɐȨɘ) 
0.86 = ȰɔɣɚɚɎɜɎɋɓɘ ɕɋɖɋɈɔɊɆ Ɏɍ ɐɐɆɑ/ɝ Ɉ ɐȨɘ 
ǧT   = ȶɆɍɓɔɗɘɢ ɘɋɒɕɋɖɆɘəɖ ɒɋɌɊə ɕɔɊɆɝɋɏ Ɏ ɈɔɍɈɖɆɘɔɒ  
         Ɉ ɐɔɘɋɑ ÁC 

ʀʉʊʆʏʅʀʂ ʊɽʇʃɸ 

ȮɗɘɔɝɓɎɐɔɒ ɘɋɕɑɆ ɔɇɡɝɓɔ ɥɈɑɥɋɘɗɥ ɐɔɘɋɑ, ɐɔɘɔɖɡɏ ɒɔɌɋɘ ɖɆɇɔɘɆɘɢ ɓɆ ɉɆɍɋ, ɌɎɊɐɔɒ ɘɔɕɑɎɈɋ, 
əɉɑɋ ɎɑɎ ɊɖɋɈɋɗɎɓɋ. ȵɖɎ ɗɌɎɉɆɓɎɎ ɘɔɕɑɎɈɆ Ɉ ɐɔɘɑɋ ɈɡɊɋɑɥɋɘɗɥ ɔɕɖɋɊɋɑɋɓɓɔɋ ɐɔɑɎɝɋɗɘɈɔ 
ɘɋɕɑɆ, ɐɔɘɔɖɔɋ ɕɖɎ ɕɔɒɔɟɎ ɘɋɕɑɔɓɔɗɎɘɋɑɥ ɗɎɗɘɋɒɡ ɔɘɔɕɑɋɓɎɥ ɓɆɉɖɋɈɆɋɘ Ɉɓəɘɖɋɓɓɋɋ 
ɕɖɔɗɘɖɆɓɗɘɈɔ ɍɊɆɓɎɥ. 
ȷɔɑɓɋɝɓɆɥ ɣɓɋɖɉɎɥ, Ɇ ɘɆɐɌɋ ɘɋɖɒɆɑɢɓɡɋ ɈɔɊɡ ɥɈɑɥɤɘɗɥ ɕɖɋɈɔɗɛɔɊɓɡɒɎ ɎɗɘɔɝɓɎɐɆɒɎ 
ɆɑɢɘɋɖɓɆɘɎɈɓɔɏ ɣɓɋɖɉɎɎ, ɐɔɘɔɖɆɥ ɗ ɓɋɊɆɈɓɎɛ ɕɔɖ ɗɘɆɑɆ ɔɝɋɓɢ ɕɔɕəɑɥɖɓɔɏ. ȷɔɑɓɋɝɓɡɋ ɕɆɓɋɑɎ 
ɗɋɏɝɆɗ Ɏɗɕɔɑɢɍəɤɘɗɥ Ɋɑɥ ɓɆɉɖɋɈɆ ɈɔɊɡ, ɐɔɘɔɖɆɥ ɍɆɘɋɒ ɖɋɜɎɖɐəɑɎɖəɋɘ ɈɓəɘɖɎ ɍɊɆɓɎɥ. 

ʅʘʩʦʩ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 
ʥʘʩʦʩ, ʚʳ ʜʦʣʞʥʳ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘ: 
Å ʅʘʧʦʨ ʚ ʤʝʪʨʘʭ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʝʥ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ 
ʚ ʪʨʫʙʘʭ ʠ ʜʨʫʛʠʭ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʩʠʩʪʝʤʳ (ʨʘʜʠʘʪʦʨʳ, ʢʘʣʦʨʠʬʝʨʳ, ʦʪʚʦʜʳ, 
ʢʣʘʧʘʥʳ ʠ ʪ.ʜ.). 

Å ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʠʤʝʥʫʝʤʦʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʦʤ; 

ȳȦȷȴȷ 

ȸȶȹȧȳȦɅ ȷȮȷȸȫȲȦ Ȯ ȴȸȴȵȮȸȫȱɂȳɁȫ ȵȶȮȧȴȶɁ 

ʊʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʛʘʨʘʥʪʠʨʫʷ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʰʫʤʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʧʦʪʦʢʦʤ ʚʦʜʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, 
ʧʨʠ ʭʦʨʦʰʝʡ ʠʟʦʣʷʮʠʠ, ʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʪʝʧʣʘ 
ʤʝʞʜʫ ʧʦʜʘʶʱʠʤ ʠ ʥʘʧʦʨʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʧʦʪʝʨʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 
ʤʝʥʴʰʝ ʨʘʩʯʝʪʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ.  
ʆʪʦʧʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʜʠʘʪʦʨʳ, ʬʵʥʢʦʡʣʳ, ʠʣʠ ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ, 
ʤʦʥʪʠʨʫʝʤʳʝ ʚ ʩʪʝʥʘʭ ʠʣʠ ʚ ʧʦʣʫ.  

ȶȦȷȽȫȸ ȳȫȴȧȻȴȪȮȲȴȩȴ ȶȦȷȻȴȪȦ Ȩ ȷȮȷȸȫȲȫ ȴȸȴȵȱȫȳȮɅ 

ʉ ʪʝʭ ʧʦʨ ʢʘʢ ʥʘʩʦʩ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʩʦʩʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʭʦʜʷ ʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʵʥʝʨʛʠʠ, ʚʳʙʦʨ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʘʩʦʩʦʚ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʣʠʙʦ ʩ ʠʟʤʝʥʷʝʤʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ. 

Å ɽʩʣʠ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʯʝʡ 

ʪʦʯʢʝ, ʪʦ ʜʣʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚʧʦʣʥʝ ʧʦʜʦʡʜʝʪ ʥʘʩʦʩ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ. 

Å ɽʩʣʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʤʩʷ ʨʘʩʭʦʜʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʤ  r

ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʩ ʯʘʩʪʦʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ 

ʨʝʛʫʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʥʘʩʦʩʘ ʠʩʭʦʜʷ ʠʟ ʨʘʩʭʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʩʠʩʪʝʤʝ. 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȶȦȷȽȫȸ ȳȫȴȧȻȴȪȮȲȴȩȴ ȳȦȵȴȶȦ Ȩ ȷȮȷȸȫȲȫ ȴȸȴȵȱȫȳȮɅ 

ɻʦʚʦʨʷ ʦ ʚʳʙʦʨʝ ʥʘʩʦʩʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʷ ʚ ʩʠʩʪʝʤʫ ʥʘʩʦʩ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ, ʦʰʠʙʢʘ ʚ ʨʘʩʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʧʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʠʚʝʣʠʨʦʚʘʥʘ ʥʘʩʪʨʦʡʢʦʡ 

ʟʥʘʯʝʥʠʷ ʥʘʧʦʨʘ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʙʣʦʢʝ. 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

 
 
ʅʘʧʦʨ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʦʞʝʥʠʝʤ ʚʩʝʭ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʧʦʪʝʨʴ 

ʥʘ ʪʨʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ. 

 
 
ʏʪʦʙʳ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʧʦʨʦʤ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ, ʤʦʞʥʦ ʚʟʷʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ: ʢʘʞʜʳʡ ʵʪʘʞ ʠʤʝʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʧʦʨ 0,8 

ï 1 ʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 4-ʭ ʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʥʘʧʦʨ 

3,2 ï 4 ʤ. 

 
 
ȵɖɎɒɋɖ ɖɆɗɝɋɘɆ: 
 
H =  Hed x K, ɉɊɋ 
Hed =  ɈɡɗɔɘɆ ɍɊɆɓɎɥ, ɐ ɕɖɎɒɋɖə,  9ɒ 

K    =  ɐɔɣɚɚɎɜɎɋɓɘ ɕɔɘɋɖɢ, ɒɡ ɒɔɌɋɒ ɕɖɎɓɥɘɢ, ɝɘɔ ɔɓ ɗɔɗɘɆɈɑɥɋɘ 25% - 30% ɔɘ Ɉɡɗɔɘɡ 

ɍɊɆɓɎɥ 
 

üH= 9 x 0.30 =  2.7 ɒ 

üH= 9 x 0.25 =  2.25 ɒ 
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ȶȦȷȽȫȸ ȳȫȴȧȻȴȪȮȲȴȩȴ ȳȦȵȴȶȦ Ȩ ȷȮȷȸȫȲȫ 
ȴȸȴȵȱȫȳȮɅ 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʪʨʘʪʠʪʴ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʵʪʦʛʦ ʨʘʩʯʝʪʘ. ʏʪʦʙʳ ʧʦʤʦʯʴ ɺʘʤ, ʤʳ 
ʧʨʠʣʦʞʠʣʠ ʪʘʙʣʠʮʫ (ʥʠʞʝ), ʧʦʢʘʟʳʚʘʶʱʫʶ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʢʘʞʜʦʤ ʢʦʤʧʦʥʝʥʪʝ ʩʠʩʪʝʤʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʥʘ ʪʨʝʥʠʝ ʚ ʪʨʫʙʝ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 
ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʪʘʢʞʝ ʪʘʙʣʠʮʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʛʣʘʚʝ çʇʦʜʙʦʨ 
ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷè. 
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʨʘʩʯʝʪ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 
ʩʧʨʘʚʦʯʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

Type of resistance
dimensione 

commerciale
3/8" - 1/2" 3/4" - 1" 1 1/4" - 2" > 2"

Fan coil

Boiler 

Three-way valve 510 510 408 408

Four-way valve 306 306 204 204

Heating body angle valve 204 204 153 -

Heating body straight valve 433 357 306 -

Check valve 153 102 51 51

Butterfly valve 179 102 76 51

Full bore ball valve 10 10 5 5

Reduced bore ball valve 82 51 41 31

Full bore gate valve 10 10 5 5

Reduced bore gate valve 61 51 41 31

90° bend 76 51 26 21

U bend 102 76 41 26

Expansion joint 

Bottleneck 

The numbers in the table in blue refer to the localised pressure losses in mm.  of column of water

2000

153

25

51

LOCALIZED PRESSURE LOSS VALUES AT A TEMPERATURE OF 10°C AND WATER SPEED OF 1 m/sec

ɿʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʝ, ʦʪʤʝʯʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʦʙʦʟʥʘʯʘʶʪ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʤ ʩʪʦʣʙʘ ʚʦʜʳ.  

ɿʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʝ, ʦʪʤʝʯʝʥʥʳʝ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʦʙʦʟʥʘʯʘʶʪ ʤʝʩʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʤ ʩʪʦʣʙʘ ʚʦʜʳ.  
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ȵɖɎɒɋɖ: 
 
ȶȦȷȽȫȸ ȶȦȷȻȴȪȦ 
Q = P / ȹT = 60,000 ʢʢʘʣ/ʯ / 10ÁC = 6,000 ʣ/ʯ = 6 ʤ3/ʯ  

P    = ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʚ ʢʢʘʣ/ʯ = 60,000 ʢʢʘʣ/ʯ 

ȹT  = ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʠ ʚʭʦʜʦʤ ʞʠʜʢʦʩʪʠ ʚ ʢʦʪʝʣ = 10ÁC 

ȳȦȵȴȶ 
ʕʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʚʩʝʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ  
ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ. 
ʇʨʠʥʠʤʘʝʤ: 

 
H = 1.8 m 

ʇʆɼɹʆʈ ʎʀʈʂʋʃʗʎʀʆʅʅʆɻʆ ʅɸʉʆʉɸ  

ɼʃʗ ʉʀʉʊɽʄʓ ʆʊʆʇʃɽʅʀʗ  

= Q1 

= H 

ȶȦȷȽȫȸ ȶȦȷȻȴȪȦ 
Q = P / ȹT = 60,000 ʢʢʘʣ/ʯ / 20ÁC = 3,000 ʣ/ʯ = 3 ʤ3/ʯ  

P    = ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʚ ʢʢʘʣ/ʯ = 60,000 ʢʢʘʣ/ʯ 

ȹT  = ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʠ ʚʭʦʜʦʤ ʞʠʜʢʦʩʪʠ ʚ ʢʦʪʝʣ = 20ÁC 

= Q2 

1 -  

2 -  

Q1 = 6 ʤ3/ʯ Ù H= 1.8 ʤ.ʚ.ʩ.    Ù ȹT 10ÁC  

Q2 = 3 ʤ3/ʯ Ù H= 1.8 ʤ.ʚ.ʩ.    Ù ȹT 20ÁC 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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K = 20/25 Ȩɘ/ɒ3 ɓɋɔɇɛɔɊɎɒɔ Ɋɑɥ ɊɔɒɆ  
K = 35/40 Ȩɘ/ɒ3 ɓɋɔɇɛɔɊɎɒɔ Ɋɑɥ ɈɆɓɓɔɏ ɐɔɒɓɆɘɡ 

 
1 ɐɐɆɑ/ɝ = 1.163 Ȩɘ 

(Ȩɘ=ȪɌ/ɗ)  

ȵȶȮȧȱȮȬȫȳȮɅ ȪȱɅ ȴȼȫȳȴȽȳɁȻ ȶȦȷȽȫȸȴȨ ȳȫȴȧȻȴȪȮȲȴȯ  
ȸȫȵȱȴȨȴȯ ȲȴȿȳȴȷȸȮ ȷȮȷȸȫȲɁ ȴȸȴȵȱȫȳȮɅ 

1 

2 
3 

4 

5 

6 

7 8 
9 

6.165   237 ɺʩʝʛʦ 

600 25 24 9 - ʢʘʙʠʥʝʪ 

640 40 16 8 - ʚʘʥʥʘʷ 

550 25 22 7 ï ʩʧʘʣʴʥʷ 2 

400 25 16 6 ï ʩʧʘʣʴʥʷ 1 

1050 25 42 5 - ʢʦʨʠʜʦʨ 

1150 25 46 

4 ï ʚʭʦʜʥʦʡ 

ʭʦʣʣ 

275 25 11 3 ï ʢʫʭʥʷ 

425 25 17 2 ï ʩʪʦʣʦʚʘʷ 

1075 25 43 1 ï ʛʦʩʪʠʥʘʷ 

ɺʪ K 
ʆʙʲʝʤ 

ʧʦʤʝʱʝʥʠʷ,  ʤ3   

ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ (ɺʪ) ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʜʦʤʘ 

ȶȹȰȴȨȴȪȷȸȨȴ        ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȳȫȰȴȸȴȶɁȫ ȷȴȨȫȸɁ ȵȴ ȵȶȮȲȫȳȫȳȮɄ 
ȶȦȷȾȮȶȮȸȫȱɂȳɁȻ ȧȦȰȴȨ: 

ʄʝʤʙʨʘʥʥʳʡ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʡ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ, ʠ ʝʛʦ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʷ ʠʟʤʝʥʝʥʠʷ 
ʦʙʲʝʤʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʚʳʟʚʘʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

 
ʆʧʳʪ ʫʯʠʪ ʥʘʩ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʨʦʙʣʝʤʘʤ ʚ ʨʘʙʦʪʝ ʦʪʦʧʠʪʝʣʴʥʳʭ 
ʩʠʩʪʝʤ, ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʫ ʠʟʚʥʝ, ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ 
ʚʳʰʝ, ʯʝʤ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ. 

 
ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ, 
ʧʨʦʚʝʨʷʷ ʢʘʢ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʦʜ ʜʠʘʬʨʘʛʤʦʡ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ, ʪʘʢ ʠ ʜʘʚʣʝʥʠʝ ʚ 
ʩʘʤʦʡ ʩʠʩʪʝʤʝ. 

 
ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʜʘʚʣʝʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʘʩʰʠʨʠʪʝʣʴʥʦʤ ʙʘʢʝ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ 

ʩʪʘʪʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ ʚ ʥʠʞʥʝʡ ʪʦʯʢʝ ʩʠʩʪʝʤʳ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ 10 (ʪ. ʢ. 30ʤ = 3 ʙʘʨ); ʢʦʛʜʘ 

ʩʠʩʪʝʤʘ ʭʦʣʦʜʥʘʷ, ʜʘʚʣʝʥʠʝ ʚ ʙʘʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʥʘ 0,5 ʙʘʨ. 

ȶȹȰȴȨȴȪȷȸȨȴ        ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

Ȩ
ɡ
ɗ
ɔ
ɘ
Ɇ
 
ɗ
Ɏ
ɗ
ɘ
ɋ
ɒ
ɡ

 ȵɖɎɒɋɖ: 
ɽʩʣʠ ʚʳʩʦʪʘ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 30 ʤ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ 

ʜʘʚʣʝʥʠʷ ʧʦʜ ʜʠʘʬʨʘʛʤʦʡ 

ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ ʙʘʢʘ 

ʜʦʣʞʥʘ ʙʳʪʴ: 

30 ɒ/10 = 3 ɇɆɖ 
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ȶȦȷȽȫȸ ȷȮȷȸȫȲɁ ȶȫȼȮȶȰȹȱɅȼȮȮ ȩȨȷ 
 
 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ, ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ 
ɻɺʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʙʝʩʧʦʣʝʟʥʦʛʦ ʨʘʩʭʦʜʘ ʛʦʨʷʯʝʡ ʚʦʜʳ. 

 
ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʚ ʩʠʩʪʝʤʝ ɻɺʉ ʧʦʤʦʛʘʝʪ ʚʦʩʧʦʣʥʷʪʴ 

ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʢʦʛʜʘ ʧʦʪʨʝʙʠʪʝʣʴ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ.  
 
ʅʘʧʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʩʦʛʣʘʩʥʦ ʧʦʪʝʨʷʤ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʧʨʠ ʵʪʦʤ ʚʦ ʚʥʠʤʘʥʠʝ 
ʙʝʨʝʪʩʷ ʩʘʤʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʚʝʪʢʘ. 

 
ɼʣʷ ʦʮʝʥʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

 
ʈʘʩʭʦʜ: 6 ʣ/ʯ ʥʘ ʢʘʞʜʳʡ ʤʝʪʨ ʜʣʠʥʳ ʩʠʩʪʝʤʳ ʨʝʮʠʨʢʫʣʷʮʠʠ. 
ʅʘʧʦʨ:  30 ʤʤ ʥʘ ʢʘʞʜʳʡ ʤʝʪʨ ʜʣʠʥʳ ʩʘʤʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʝʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɗɆɒɆɥ ɓɋɇɑɆɉɔɕɖɎɥɘɓɆɥ ɑɎɓɎɥ 

ɑɎɓɎɥ         ɖɋɜɎɖɐəɑɥɜɎɎ 

ɑɎɓɎɥ ɕɔɊɆɝɎ         ɉɔɖɥɝɋɏ ɈɔɊɡ 

3 ɒ 

13 ɒ 

10 ɒ 10 ɒ 2 ɒ 

ȪɑɎɓɆ ɗɎɗɘɋɒɡ =  (ɒ) 3+2+13+ 3+ 2+ 10+ 13+ 3+ 2+ 10+ 10+13=   80 
 
ȶɆɗɛɔɊ Q =  6 ɑ/ɝ  x 80 ɒ =  480 ɑ/ɝ 
 
ȪɑɎɓɆ ɗɆɒɔɏ ɓɋɇɑɆɉɔɕɖɎɥɘɓɔɏ ɑɎɓɎɎ (ɒ)=   2+3+10+10+ 13=  38 
 
ȳɆɕɔɖ H =  30 ɒɒ/ɒ x 38 ɒ =  1,140 ɒɒ  

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ȶɋɜɎɖɐəɑɥɜɎɔɓɓɡɏ ɓɆɗɔɗ 
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ʅɽʂʆʊʆʈʓɽ ʉʆɺɽʊʓ ʇʆ ʄʆʅʊɸɾʋ ʎʀʈʂʋʃʗʎʀʆʅʅʆɻʆ ʅɸʉʆʉɸ  

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʫʜʘʣʠʪʝ 
ʚʦʟʜʫʰʥʳʝ ʧʨʦʙʢʠ ʜʦ ʚʢʣʶʯʝʥʠʷ 
ʥʘʩʦʩʘ.  
ɺʢʣʶʯʘʡʪʝ ʥʘʩʦʩ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ. 

ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʧʝʨʚʳʡ 

ʨʘʟ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʣʠʚʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ 

ʚʦʟʜʫʭ ʠʟ ʜʚʠʛʘʪʝʣʷ: ʤʝʜʣʝʥʥʦ 

ʦʪʚʠʥʪʠʪʝ ʧʨʦʙʢʫ ʚ ʪʦʨʮʝ ʩʪʘʪʦʨʘ ʠ 

ʧʦʜʦʞʜʠʪʝ, ʧʦʢʘ ʠʟ ʦʪʚʝʨʩʪʠʷ ʥʝ 

ʧʦʡʜʝʪ ʞʠʜʢʦʩʪʴ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʩʝʢʫʥʜ ʟʘʚʝʨʥʠʪʝ ʧʨʦʙʢʫ. 

ɺ ʦʩʥʦʚʥʦʤ, ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ 

ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ, ʧʝʨʝʜ 

ʚʢʣʶʯʝʥʠʝʤ ʥʘʩʦʩʘ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ 

ʚʘʣ ʥʘʩʦʩʘ ʥʝ ʟʘʙʣʦʢʠʨʦʚʘʥ 

ʦʪʣʦʞʝʥʠʷʤʠ. ɼʣ ̫ ʵʪʦʛʦ ʦʪʚʝʨʥʠʪʝ 

ʧʨʦʙʢʫ ʚ ʪʦʨʮʝ ʩʪʘʪʦʨʘ ʠ ʰʣʠʮʝʚʦʡ 

ʦʪʚʝʨʪʢʦʡ ʧʨʦʚʝʨʥʠʪʝ ʚʘʣ. 

ɽʩʣʠ ʥʘ ʢʦʨʧʫʩ ʥʘʩʦʩʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʪʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ, ʧʨʦʚʝʨʴʪʝ, ʯʪʦʙʳ 

ʜʨʝʥʘʞʥʳʝ ʦʪʚʝʨʩʪʠʷ ʠʟ ʩʪʘʪʦʨʥʦʡ 

ʧʦʣʦʩʪʠ ʥʝ ʙʳʣʠ ʟʘʢʨʳʪʳ. 

ʋʩʪʘʥʦʚʠʪʝ ʦʪʩʝʢʘʶʱʠʝ ʢʣʘʧʘʥʳ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʧʘʪʨʫʙʢʦʚ ʥʘʩʦʩʘ: 

ʚʩʘʩʳʚʘʶʱʝʤ ʠ ʥʘʧʦʨʥʦʤ. 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 
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ȷɔɈɋɘɡ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ɔɘɔɕɎɘɋɑɢɓɡɛ ɗɎɗɘɋɒ 
 
ɺ ʧʝʨʚʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʧʫʩʢʘ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʦʛʜʘ ʚ ʪʝʯʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ 
ʦʪʦʧʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʤʦʛʫʪ ʥʝ ʧʨʦʛʨʝʚʘʪʴʩʷ. ɽʩʣʠ ʵʪʦ ʧʨʦʠʟʦʰʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ 
ʚʦʟʜʫʭ ʠʟ ʩʠʩʪʝʤʳ (ʢʦʛʜʘ ʦʥʘ ʭʦʣʦʜʥʘʷ), ʧʦʪʦʤʫ ʯʪʦ ʚʦʟʜʫʰʥʳʝ ʧʨʦʙʢʠ ʚ ʫʟʢʠʭ ʤʝʩʪʘʭ 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʮʠʨʢʫʣʷʮʠʠ. 
ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʚʦʟʜʫʰʠʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʫʩʪʘʥʦʚʠʪʴ ʠʟʙʳʪʦʯʥʦʝ 
ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʩʠʩʪʝʤʳ ʥʝ ʥʠʞʝ 0,5 ʙʘʨ. 

ʉʦʚʝʪʳ ʧʦ ʤʦʥʪʘʞʫ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ DAB. 

 
- ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʙʦʣʝʝ ʤʦʱʥʳʡ ʥʘʩʦʩ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʰʫʤʫ ʚ 
ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʤʫ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴʶ ʚ ʪʨʫʙʘʭ; 

- ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʛʜʘ ʧʨʦʤʳʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʜʦ 
ʫʩʪʘʥʦʚʢʠ ʠ ʚʢʣʶʯʝʥʠʷ ʥʘʩʦʩʘ; ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʘʣʝʥʠʶ ʦʢʘʣʠʥʳ ʠ ʜʨʫʛʠʭ ʪʚʝʨʜʳʭ 
ʯʘʩʪʠʮ ʠʟ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʚʨʝʜʠʪʴ ʥʘʩʦʩ; 

- ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʧʘʜʘʥʠʝ ʞʠʜʢʦʩʪʠ ʚʥʫʪʨʴ ʢʣʝʤʤʥʦʡ ʢʦʨʦʙʢʠ ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʡ ʚʚʦʜ, 
ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʩʦʩ ʪʘʢ, ʯʪʦʙʳ ʢʘʙʝʣʴ ʟʘʭʦʜʠʣ ʚ ʢʦʨʦʙʢʫ ʩʥʠʟʫ; 

- ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʜ ʚʩʘʩʳʚʘʶʱʠʤ ʧʘʪʨʫʙʢʦʤ ʥʘʩʦʩʘ, 
ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʘʚʠʪʘʮʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʛʠʜʨʘʚʣʠʢʫ ʥʘʩʦʩʘ; 

- ʜʦ ʟʘʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʪʢʨʦʡʪʝ ʚʩʝ ʚʦʟʜʫʰʥʠʢʠ, ʪʘʢ ʢʘʢ ʨʘʙʦʪʘ ʜʘʞʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

çʚʩʫʭʫʶè ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʥʘʩʦʩ. 

ȵɔɊɕɔɖ ɓɆ ɈɗɆɗɡɈɆɓɎɎ 
 
ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʘʚʠʪʘʮʠʶ ʠ ʰʫʤ ʚ ʩʠʩʪʝʤʝ ʧʨʠ ʨʘʙʦʪʝ ʥʘʩʦʩʘ, ʤ  rʨʝʢʦʤʝʥʜʫʝʤ 

ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʦ ʚʩʘʩʳʚʘʶʱʝʤ ʧʘʪʨʫʙʢʝ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ). ʕʪʠʤ ʩʘʤʳʤ ʚ  r ʠʟʙʝʞʠʪʝ ʧʦʚʨʝʞʜʝʥʠʡ 

ʧʦʜʰʠʧʥʠʢʦʚ ʠʣʠ ʚʪʫʣʦʢ ʚʘʣʘ ʥʘʩʦʩʘ. 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ȵɖɎɒɋɖ ɎɓɚɔɖɒɆɜɎɎ, ɗɔɊɋɖɌɆɟɋɏɗɥ Ɉ 
ɘɋɛɓɎɝɋɗɐɔɒ ɐɆɘɆɑɔɉɋ DAB  

ʄʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 
ʚʩʘʩʳʚʘʥʠʠ 
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ȪɆɈɆɏɘɋ ɖɆɗɗɒɔɘɖɎɒ ɍɆɒɐɓəɘəɤ ɗɎɗɘɋɒə:  
 

-ɖɋɜɎɖɐəɑɥɜɎɎ ȩȨȷ;  
-ɔɘɔɕɑɋɓɎɥ;  
-ɐɔɓɊɎɜɎɔɓɎɖɔɈɆɓɎɥ ɈɔɍɊəɛɆ. 
 

ʆʙʱʠʡ ʤʘʥʦʤʝʪʨʠʯʝʩʢʠʡ ʥʘʧʦʨ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʦʞʝʥʠʝʤ 

ʚʤʝʩʪʝ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ; 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʩʠʩʪʝʤʳ ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʪʫ ʚʝʣʠʯʠʥʫ. 
 

ʅʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ ʧʦʢʘʟʘʥʳ ʜʚʘ ʤʘʥʦʤʝʪʨʘ (ʦʜʠʥ ʥʘ 

ʚʩʘʩʳʚʘʶʱʝʤ ʧʘʪʨʫʙʢʝ, ʜʨʫʛʦʡ ï ʥʘ ʥʘʧʦʨʥʦʤ), ʨʘʟʥʠʮʘ ʚ ʠʭ 

ʧʦʢʘʟʘʥʠʷʭ ʠ ʝʩʪʴ ʤʘʥʦʤʝʪʨʠʯʝʩʢʠʡ ʥʘʧʦʨ. 

- ɿɸʄʂʅʋʊɸʗ ʎʀʈʂʋʃʗʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ - 

ʇɽʈɺʓɽ ʇʈʆɺɽʈʂʀ ʀ ɼɽʁʉʊɺʀʗ ʇʈʀ ʐʋʄʅʆʁ  

ʈɸɹʆʊɽ  ɿɸʄʂʅʋʊʆʁ ʉʀʉʊɽʄʓ 

ʇʨʠʤʝʨ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʢʘʪʘʣʦʛʝ DAB 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʨʘʩʯʝʪʥʦʛʦ ʥʘʩʦʩʘ 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʘ  

ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ 

ʋʩʪʘʥʦʚʢʘ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʥʘʩʦʩʘ ʚ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʰʫʤʦʤ ʚ ʩʠʩʪʝʤʝ, ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʦʜʳ ʚ ʪʨʫʙʘʭ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʠʩʢʫ ʩʨʳʚʘ ʨʘʙʦʪʳ ʥʘʩʦʩʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʨʝʩʫʨʩʘ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ ʩ ʢʘʚʠʪʘʮʠʝʡ ʚ ʥʘʩʦʩʝ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʈʘʙʦʯʘʷ ʪʦʯʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ Q ʠ H, ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʰʫʤʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʈʘʙʦʯʘʷ ʪʦʯʢʘ, ʧʦʣʫʯʝʥʥʘʷ  

ʧʨʠ ʨʘʩʯʝʪʝ ʩʠʩʪʝʤʳ 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

X 

Z 

ʅʘʢʣʦʥ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʤʝʥʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ɽʩʣʠ 

ʟʘʢʨʳʚʘʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʚʝʥʪʠʣʴ ʚ ʩʠʩʪʝʤʝ, ʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʪʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʨʦʩʪʦʤ ʨʘʩʭʦʜʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʝʝ ʢʨʫʪʦ ʫʭʦʜʠʪ ʚʚʝʨʭ, ʪ. ʝ  ʨʘʩʭʦʜ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʥʘʩʦʩ ʨʘʟʚʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʨʘʙʦʯʘʷ ʪʦʯʢʘ ʥʘʩʦʩʘ ʚ ʩʠʩʪʝʤʝ ʩʤʝʱʘʝʪʩʷ ʠʟ ʪʦʯʢʠ X ʚ ʪʦʯʢʫ Z 

ʄʠʥʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 
ʚʩʘʩʳʚʘʥʠʠ -  ȨɡɇɖɆɘɢ ɒɋɓɢɞəɤ ɗɐɔɖɔɗɘɢ ɜɎɖɐəɑɥɘɔɖɆ; 

 
-ȳɋɒɓɔɉɔ ɕɖɎɐɖɡɘɢ ɐɖɆɓ ɓɆ ɓɆɕɔɖɓɔɒ ɕɆɘɖəɇɐɋ;  
 
-ȵɖɔɈɋɖɎɘɢ ɗɘɆɘɎɝɋɗɐɔɋ ɊɆɈɑɋɓɎɋ Ɉ ɗɎɗɘɋɒɋ 
(ɐɆɈɎɘɆɜɎɥ?);  
 
-ȹɊɆɑɎɘɢ ɈɔɍɊəɛ Ɏɍ ɜɎɖɐəɑɥɜɎɔɓɓɔɉɔ ɓɆɗɔɗɆ Ɏ ɗɎɗɘɋɒɡ. 
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ʎʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ DAB  

ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ DIALOGUE  

EV1 

EV2 

EV3 

EV4 

EV5 

ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ (ȹʈ ï v).  
 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʢ ʥʘ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ DIALOGUE. 
 
ʅʘʧʦʨ ʠ ʨʘʩʭʦʜ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʣʠʙʦ 
ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʠʟʤʝʥʝʥʠʷʤ ʪʨʝʙʦʚʘʥʠʡ ʟʘʤʢʥʫʪʦʡ 
ʩʠʩʪʝʤʳ. 
ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʧʦʨ Hsetp 
ʫʩʪʘʥʦʚʣʝʥ ʥʘ 4 ʤ.ʚ.ʩ., ʧʨʠ ʟʘʢʨʳʪʠʠ ʚʩʝʭ 

ʢʣʘʧʘʥʦʚ ʥʘʧʦʨ ʥʘʩʦʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʧʨʠʚʦʜʠʪʩʷ ʢ 2 ʤ ʚ.ʩ., ʠ ʧʨʠ ʦʪʢʨʳʪʠʠ 
ʢʘʞʜʦʛʦ ʢʣʘʧʘʥʘ EVé ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʚʦʟʨʘʩʪʘʝʪ ʜʦ  Hsetp = 4 ʤ.ʚ.ʩ. 
 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʝʥ ʚ ʩʠʩʪʝʤʘʭ ʩ 
ʚʳʩʦʢʠʤʠ ʨʘʩʯʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 
ʥʘʧʦʨʘ (4 ʤ ʠ ʚʳʰʝ). 

ʅʘ ʩʭʝʤʝ ʥʠʞʝ EV ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʣʘʧʘʥʳ, ʘ R ï ʨʘʜʠʘʪʦʨʳ ʦʪʦʧʣʝʥʠʷ.  
 
ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʭʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʦʪʢʨʳʪʠʝ ʢʣʘʧʘʥʘ EVé ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʨʘʜʠʘʪʦʨ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʪʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʧʦʪʝʨʠ ʥʘʧʦʨʘ), ʢʦʪʦʨʦʝ ʜʦʣʞʝʥ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʎʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʩ ʩʠʩʪʝʤʦʡ DIALOGUE 
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ȶȹȰȴȨȴȪȷȸȨȴ        ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ (ȹʈ ï c). 
 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʢ ʥʘ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ DIALOGUE. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ 
ʧʘʪʨʫʙʢʘʤʠ ʥʘʩʦʩʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ, 
ʨʘʚʥʳʤ Hsetp. 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʘʤʳʡ 
ʧʨʦʩʪʦʡ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʩ 
ʥʝʚʳʩʦʢʠʤ ʥʘʧʦʨʦʤ (ʥʠʞʝ 2 ʤ.ʚ.ʩ.). 

ʎʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ DAB  

ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ DIALOGUE  

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʠʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ  

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ. 
 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 
ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 
DIALOGUE. 
ʈʘʙʦʯʠʡ ʥʘʧʦʨ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ 
ʥʘʩʦʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʣʠ 
ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ (ʚʩʪʨʦʝʥʥʳʡ 
ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ). 
Ȩɋɖɛɓɥɥ ɉɖɆɓɎɜɆ ɘɋɒɕɋɖɆɘəɖɡ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ 50 ʠʣʠ 80 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ (ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʣʠ ʦʙʳʯʥʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ).  

ʕʪʠ ʨʝʞʠʤʳ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ: 

- ʜʚʫʭʪʨʫʙʥʳʭ ʩʠʩʪʝʤ ʩ ʠʟʤʝʥʷʝʤʳʤ ʨʘʩʭʦʜʦʤ, ʚ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʚ ʩʣʫʯʘʝ ʤʝʥʴʰʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʪʦʧʣʝʥʠʠ; 

-  ɔɊɓɔɘɖəɇɓɡɛ Ɏ ɓɆɕɔɑɢɓɡɛ ɗɎɗɘɋɒ ɔɘɔɕɑɋɓɎɥ ɗ ɓɋɎɍɒɋɓɓɡɒ ɖɆɗɛɔɊɔɒ, Ɉ ɐɔɘɔɖɡɛ ɒɔɟɓɔɗɘɢ (ɓɆɕɔɖ) 
ɜɎɖɐəɑɥɜɎɔɓɓɔɉɔ ɓɆɗɔɗɆ ɒɔɌɋɘ ɖɋɉəɑɎɖɔɈɆɘɢɗɥ ɘɔɑɢɐɔ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɒɕɋɖɆɘəɖɡ ɘɋɕɑɔɓɔɗɎɘɋɑɥ.  

ʈʘʙʦʪʘ ʥʘʩʦʩʘ ʧʦ ʧʦʩʪʦʷʥʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 
 
ʕʪʦʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ DIALOGUE, ʣʠʙʦ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 
ʘʥʘʣʦʛʦʚʳʤ ʩʠʛʥʘʣʦʤ 0 - 10 ɺ. 
ʅʘʩʦʩ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʙʝʟ ʨʝʛʫʣʠʨʦʚʢʠ 
ʥʘʧʦʨʘ ʧʦ ʥʝʠʟʤʝʥʥʳʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʉʢʦʨʦʩʪʴ ʝʛʦ 
ʚʨʘʱʝʥʠʷ ʟʘʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʦʪ  nʤʠʥ ʜʦ nʤʘʢʩ. 
ʕʪʦʪ ʨʝʞʠʤ ʧʦʜʭʦʜʠʪ ʜʣʷ ʟʘʤʝʥʳ ʥʘʩʦʩʦʚ ʚ ʩʪʘʨʳʭ ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ ʩ 
ʥʝʠʟʚʝʩʪʥʳʤ ʥʘʧʦʨʦʤ. 
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ȶȹȰȴȨȴȪȷȸȨȴ         ȪȱɅ ȲȴȳȸȦȬȳȮȰȴȨ 

-    Heating system  

ʉʜʚʦʝʥʥʳʝ ʤʦʜʝʣʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ 

ʥʘʩʦʩʦʚ DAB ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

DIALOGUE. 
 
ʉʫʱʝʩʪʚʫʶʪ ʩʜʚʦʝʥʥʳʝ ʤʦʜʝʣʠ 
ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ, ʢʦʪʦʨʳʝ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʥʘʩʦʩʘ ʩ ʦʙʱʠʤʠ 
ʚʩʘʩʳʚʘʶʱʠʤ ʠ ʥʘʧʦʨʥʳʤ ʧʘʪʨʫʙʢʘʤʠ. ʕʪʠ 
ʤʦʜʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 
ʩʠʩʪʝʤʘʭ, ʪʨʝʙʫʶʱʠʭ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 
ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. 
ʂʦʛʜʘ ʜʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ DIALOGUE 
ʩʦʝʜʠʥʷʶʪʩʷ ʢʘʙʝʣʝʤ ʠ ʢʘʞʜʦʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 
ʩʚʦʡ ʥʦʤʝʨ ʚ ʩʠʩʪʝʤʝ, ʥʘʩʦʩʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ 
ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ (ʧʦʧʝʨʝʤʝʥʥʦ, 
ʧʝʨʝʢʣʶʯʘʷʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʞʜʳʝ 24 ʯʘʩʘ 
(ʫʩʪʘʥʦʚʢʘ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ), ʚ 
ʨʝʞʠʤʝ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ çʨʘʙʦʯʠʡ + 
ʧʠʢʦʚʳʡè,  ʣʠʙʦ  çʨʘʙʦʯʠʡ + ʨʝʟʝʨʚʥʳʡè). ʕʪʠ 
ʨʝʞʠʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ DIALOGUE. ʈʝʞʠʤʳ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ ʠ 
ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ 
ʦʪʦʧʣʝʥʠʷ. 


