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΄ͪ·ͺͭΉͪ;ͭ ΅ͺͭͧͪͽ;ͭ΄ͪ΄ ;ͻΆͭΓ

ȷɠɈɖɋɒɋɓɓɎ ɗɎɗɘɋɒɎ ɍɆ 
ɕɔɊɊɠɖɌɆɓɋ ɓɆ ɕɆɖɆɒɋɘɖɎɘɋ ɓɆ 
ɒɎɐɖɔɐɑɎɒɆɘɆ Ɏ ɈɠɍɒɔɌɓɔɗɘɎ ɍɆ 
ɕɔɈɎɞɆɈɆɓɋ ɓɆ ɋɓɋɖɉɎɏɓɆɘɆ 

ɋɚɋɐɘɎɈɓɔɗɘ

ΘΣΫ. Θ-Υ ΜΡΚ. ͵. ͬΟΔΧΙΖΔ



2

ȵɔɈɎɞɆɈɆɓɋɘɔ ɓɆ ɌɎɍɓɋɓɎɥ ɗɘɆɓɊɆɖɘ ɓɆ ɓɆɗɋɑɋɓɎɋɘɔ ɓɆ ɕɑɆɓɋɘɆɘɆ ɟɋ 
ɕɔɈɎɞɎ Ɏ ɐɔɓɗəɒɆɜɎɥɘɆ ɓɆ ɋɓɋɖɉɎɥ.

ȶɆɍɈɎɘɎɘɋ ɗɘɖɆɓɎ ɎɍɖɆɍɛɔɊɈɆɘ ɔɘ 10 ï15 ɕɠɘɎ ɕɔɈɋɝɋ ɋɓɋɖɉɎɥ ɓɆ ɋɊɎɓ 
ɌɎɘɋɑ Ɉ ɗɖɆɈɓɋɓɎɋ ɗ ɖɆɍɈɎɈɆɟɎɘɋ ɗɋ ɗɘɖɆɓɎ. 

75 % ɔɘ ɋɓɋɖɉɎɥɘɆ Ɉ ɗɈɋɘɆ ɗɋ ɐɔɓɗəɒɎɖɆ 
Ɉ ɎɓɊəɗɘɖɎɆɑɓɔ ɖɆɍɈɎɘɎɘɋ ɗɘɖɆɓɎ. 

ȷɆɒɔ 25 % ɔɘ ɋɓɋɖɉɎɥɘɆ Ɉ ɗɈɋɘɆ ɗɋ 
ɐɔɓɗəɒɎɖɆ ɔɘ ɔɗɘɆɓɆɑɎɘɋ ɗɘɖɆɓɎ.

ȶɆɍɛɔɊ ɓɆ ɋɓɋɖɉɎɥ Ɉ ɗɠɈɖɋɒɋɓɓɔɘɔ ɔɇɟɋɗɘɈɔ

ȵɖɔɇɑɋɒɎ:
ÅȮɍɝɋɖɕɈɆɓɋ ɓɆ 
ɕɖɎɖɔɊɓɎɘɋ ɖɋɗəɖɗɎ;

ÅȨɑɔɞɆɈɆɓɋ ɓɆ 
ɋɐɔɑɔɉɎɝɓɎɘɋ 
əɗɑɔɈɎɥ.

ȮɍɘɔɝɓɎɐ: Sparrow Software



ȦɑɘɋɖɓɆɘɎɈɆ:
ɋɓɋɖɉɎɏɓɆ 
ɋɚɋɐɘɎɈɓɔɗɘ

ȨȫȮ

ȵɖɔɉɓɔɍɓɎ ɗɘɆɘɎɗɘɎɝɋɗɐɎ ɊɆɓɓɎ ɍɆ ɕɋɖɎɔɊɆ 
ɗɑɋɊ 2000 ɉ. 
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ȪɔɐɆɍɆɓɎ ɎɑɎ ɕɖɋɊɕɔɑɆɉɆɋɒɎ ɎɍɘɔɝɓɎɜɎ, 
ɓɋɎɍɕɔɑɍɈɆɓɎ Ɋɔ ɒɔɒɋɓɘɆ
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ȮɍɘɔɝɓɎɐ: Bundesanstalt f ¿r Geowissenschaft und Rohstoffe
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ȮɍɘɔɝɓɎɐ:Wolf
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CO2 ïɐɆɕɆɜɎɘɋɘ ɍɆ ɕɔɋɒɆɓɋ

tCO2/( ɝɔɈɋɐx a)
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ȫɈɖɔɕɆȩɋɖɒɆɓɎɥȷɆɟȬɋɑɆɓɆ 

ȶɋɆɑɓɆ

ȨɠɍɒɔɌɓɔɗɘ ɍɆ ɕɔɋɒɆɓɋ 
ɓɆ 10 ɒɎɑɎɆɖɊɆtCO 2 /a

ȵɖɋɍ2050
ɓɆɗɋɑɋɓɎɋ 10 ɒɎɑɎɆɖɊɆ

ȮɍɘɔɝɓɎɐBMWi 1999

͔͙̇͡ ͤ͊ ͔͍͔͚ͪͦͨͫ͊ͭ͊͟ ͔͔͎͙͚ͤͪͤ͊ ͙͙ͨͦͭ͊͟͡ ͒ͦ нлнл ͎ΦΥ
Å˹ ͊ͣ͊͡Ύ͍͔͊ͤ ͔͙͙͙͔ͣͫͭ ͤ͊ ˿˻нΥ -20%;
Å˨ Ύ͡ ͤ͊ ͍Ά͍ͦ͋ͤͦ͘Ύ͔͙͔ͣͭ ͔͔͎͙͚͙ͤͪͤ ͙ͭͦ͘;͙͙ͤ͟: +20%; 
Å˩ ͔͎͙͚ͤͪͤ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟Υ Ҍнл҈ 
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ɹʨʫʪʥʦ ʝʣʝʢʪʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘ 2005 ʛ.

ɺɽʎ

11%

ɿʘʚʦʜʩʢʠ 

ʊʌɽʎ

9%

ʊʌɽʎ

5% ʂɽʎ

34%

ɸɽʎ

41%

ʂʨʘʡʥʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠ ʟʘ ʝʥʝʨʛʠʡʥʠ ʥʫʞʜʠ

ʟʘ 2005 ʛ.

ʊʦʧʣʦʝʥʝʨʛʠʷ

10%

ʂʦʢʩ, ʙʨʠʢʝʪʠ

3%
ɺʲʛʣʠʱʘ

5%

ɹʠʦʤʘʩʘ ʠ 

ʧʨʦʤʠʰʣʝʥʠ 

ʦʪʧʘʜʲʮʠ

8%

ʅʝʬʪ

40%

ʇʨʠʨʦʜʝʥ ʛʘʟ

10%

ɽʣʝʢʪʨʦʝʥʝʨʛʠʷ

24%

ʂʨʘʡʥʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʡʥʠ ʨʝʩʫʨʩʠ ʧʦ 

ʩʪʦʧʘʥʩʢʠ ʩʝʢʪʦʨʠ ʟʘ 2005 ʛ.

ʉʝʣʩʢʦ, 

ʛʦʨʩʢʦ 

ʩʪʦʧʘʥʩʪʚʦ, 

ʨʠʙʦʣʦʚ

3%

ɼʦʤʘʢʠʥʩʪʚʘ

23%

ɼʨʫʛʠ

9% ʀʥʜʫʩʪʨʠʷ

37%

ʊʨʘʥʩʧʦʨʪ

28%

ȮɍɘɔɝɓɎɐȳȷȮ
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͙̅͊ͭͦͪ͟Σ ͍͙͡Ύ͔΅͙ ͍Άͪͻͯ ͪ͊͘ͻͦ͒͊ ͤ͊ ͔͔͎͙ͤͪΎ ͍ ͙͔͙͔ͫͫͭͣͭ ͊͘ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ 
͙͙ͣͪͦͣ͊ͭ͊͟͟͡

Åʉʛʨʘʜʥʘʦʙʚʠʚʢʘ 

Åʉʠʩʪʝʤʥʘ ʩʧʝʮʠʬʠʢʘ

Åʅʘʚʠʮʠ ʥʘ ʦʙʠʪʘʪʝʣʠʪʝ

rth QQQQɽʥʝʨʛʠʷ, ʢʦʥʩʫʤʠʨʘʥʘ ʚ ʦʪʦʧʣʠʪʝʣʥʠʪʝ ʠʥʩʪʘʣʘʮʠʠ:

΄ΙΪΡΜάΙΦΞΜ ΣΕΨΦΟΣΖΙΡΜ ΛΔΗΨΕΜ Ζ ΦΜΦΧΙΠΔΧΔ:gsdt QQQQ
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Å ɐɆɝɋɗɘɈɔ ɓɆ ɘɔɕɑɎɓɓɆɘɆ ɎɍɔɑɆɜɎɥ Ɏ ɗɘɖɔɎɘɋɑɓɔɘɔ ɎɍɕɠɑɓɋɓɎɋ;

Å ɆɐəɒəɑɆɜɎɔɓɓɆ ɗɕɔɗɔɇɓɔɗɘ ɓɆ ɔɉɖɆɌɊɆɟɎɘɋ ɋɑɋɒɋɓɘɎ ɓɆ ɗɉɖɆɊɆɘɆ;

Å Ɋɥɑ ɓɆ ɘɔɕɑɎɓɓɎɘɋ ɕɋɝɆɑɇɎ (ɕɆɗɎɈɓɔ ɗɑɠɓɝɋɈɔ ɔɘɔɕɑɋɓɎɋ Ɏ 

ɈɠɘɖɋɞɓɎ ɘɔɕɑɎɓɓɎ ɎɍɘɔɝɓɎɜɎ) ɗɕɖɥɒɔ ɘɔɕɑɎɓɓɎɘɋ ɍɆɉəɇɎ ɔɘ 

ɘɔɕɑɔɕɖɋɒɎɓɆɈɆɓɋ Ɏ ɈɋɓɘɎɑɆɜɎɥ.

ͻΧΣΤΟΜΧΙΟΡΜΘΙΡΗΥΔΘΨΦΜ

t

1

d,eiDD

m,eiytDD

19tDDDD iyy,19y,x

˿͎͍͙͍ͪ͊͒ͤ͊ͦ͋͊͟
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19tDDDD iyy,19y,x

˴͙͎͙͙ͦͪͪ͊ͤ ͙͔͙ͦͭͦͨͭͤ͡͡ ͔͎͙͒ͤͪ͊͒ͯͫ
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Å ɘɔɕɑɎɓɓɎ ɍɆɉəɇɎ

o ɕɖɔɎɍɈɔɊɗɘɈɔ

o ɖɆɍɕɖɋɊɋɑɋɓɎɋ

o ɆɐəɒəɑɆɜɎɥ

Å ɛɎɊɖɆɈɑɎɝɓɔ ɇɆɑɆɓɗɎɖɆɓɋ ɓɆ ɗɎɗɘɋɒɆɘɆ ɍɆ ɔɘɔɕɑɋɓɎɋ;

Å ɐɆɝɋɗɘɈɔ ɓɆ ɖɋɉəɑɎɖɆɓɋɘɔ ɓɆ ɜɋɓɘɖɆɑɓɔɘɔ ɘɔɕɑɔɕɖɔɎɍɈɔɊɗɘɈɔ Ɏ ɓɆ 

ɊɋɜɋɓɘɖɆɑɎɜɎɖɆɓɔɘɔ ɘɔɕɑɔɔɘɊɆɈɆɓɋ;

Å ɈɎɊ Ɏ ɐɆɑɔɖɎɝɓɔɗɘ ɓɆ ɉɔɖɎɈɔɘɔ.

˿͙͔ͫͭͣͤ͊ ͔ͫͨͼ͙ͺ͙͊͟

ȮɍɘɔɝɓɎɐRechnagel é.
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Åʧʨʦʤʷʥʘ (ʨʝʜʫʢʮʠʷ) ʥʘ ʨʘʙʦʪʥʠʪʝ ʯʘʩʦʚʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ

Åʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʩʲʦʨʲʞʝʥʠʷ

Åʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʪʘ ʧʨʝʟ ʟʠʤʘʪʘ

Åʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʲʟʜʫʭʘ ʟʘ ʧʨʦʚʝʪʨʷʚʘʥʝ

Åʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʷ(75/65 oC)

͔́ͻ͙ͤ;͔͙ͫ͟ ͔͙ͣͪ͟
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Å ɕɔɈɋɊɋɓɎɋ, ɎɓɊɎɈɎɊəɆɑɓɎ ɎɍɎɗɐɈɆɓɎɥ ɐɠɒ ɐɔɒɚɔɖɘɆ; 

Å ɐɆɝɋɗɘɈɔ ɓɆ ɔɇɗɑəɌɈɆɓɋɘɔ Ɏ ɕɔɊɊɖɠɌɐɆɘɆ ɓɆ ɗɎɗɘɋɒɎɘɋ;

Å ɕɖɔɊɠɑɌɎɘɋɑɓɔɗɘ ɓɆ ɕɖɋɐɠɗɈɆɓɋ Ɏ/ɎɑɎ ɓɆɒɆɑɥɈɆɓɋ ɓɆ ɒɔɟɓɔɗɘɘɆ ɓɆ 

ɔɘɔɕɑɋɓɎɋɘɔ.

V ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʪʦʧʣʠʥʥʠʪʝ ʟʘʛʫʙʠ ʯʨʝʟ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ, ʥʦ ʠʥʪʝʥʟʠʚʥʦ 

ʧʨʦʚʝʪʨʷʚʘʥʝ; ʧʦʪʝʥʮʠʘʣʲʪ ʟʘ ʠʢʦʥʦʤʠʷ ʥʘ ʝʥʝʨʛʠʷ ʩʧʦʨʝʜ ʣʠʪʝʨʘʪʫʨʥʠ 

ʜʘʥʥʠ ʝ ʦʢʦʣʦ 15 %;

V ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʧʣʠʥʥʦʪʦ ʩʯʝʪʦʚʦʜʩʪʚʦ; ʥʘʤʘʣʝʥʠʝʪʦ ʥʘ ʢʦʥʩʫʤʘʮʠʷʪʘ 

ʥʘ ʝʥʝʨʛʠʷ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʠ ʥʘʜ 20 %;

V ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʝʟ ʥʦʱʪʘ

V ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʪʦʧʣʠʥʥʠʪʝ ʟʘʛʫʙʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʱʦʨʠ ʠ ʜʨ. ʧʦʜʦʙʥʠ 

ʧʨʝʟ ʥʦʱʪʘ

V ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʪʦʧʣʦʦʪʜʘʚʘʥʝʪʦ ʦʪ ʦʪʦʧʣʠʪʝʣʥʠʪʝ ʪʝʣʘ ïʜʘ ʥʝ ʩʝ 

ʟʘʢʨʠʚʘʪ ʩ ʤʝʙʝʣʠ.

˹͍͙͊ͼ͙ ͤ͊ ͙͔͙͔ͦ͋ͭ͊ͭͭ͡
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Å ɽʞʝʛʦʜʥʦ ɿʝʤʷʪʘ ʧʦʣʫʯʘʚʘ ʦʪ ʉʣʲʥʮʝʪʦ ʦʢʦʣʦ 1018kWh ʝʥʝʨʛʠʷ, ʢʦʷʪʦ ʝ 3000 ʧʲʪʠ 

ʧʦʚʝʯʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʚ ʤʦʤʝʥʪʘ ʥʫʞʜʠ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ. 

Å ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʫʤʘʨʥʦʪʦ ʛʦʜʠʰʥʦ ʠʟʣʲʯʚʘʥʝ ʟʘ ʥʘʡ-ʩʣʲʥʯʝʚʠʪʝ 

ʨʘʡʦʥʠ ʥʘ ɿʝʤʷʪʘ ʝ ʦʢʦʣʦ 2550 kWh/m2ʛʦʜ, ʘ ʟʘ ɹʲʣʛʘʨʠʷ - 1110-1420 kWh/m2ʛʦʜ. 

˿͡Άͤ;͔͍͊ ͙ͪ͊͒͊ͼ͙Ύ
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ÅɓɎɗɠɐ ɎɓɘɋɓɍɎɘɋɘ ɓɆ ɘɔɕɑɎɓɓɎɥ ɕɔɘɔɐ Ɉ ɍɋɒɓɔɘɔ ɕɖɔɗɘɖɆɓɗɘɈɔ (100-900 
W/m 2 Ɉɠɖɛə ɛɔɖɎɍɔɓɘɆɑɓɆ ɕɑɔɗɐɔɗɘ);

ÅɓɋɖɆɈɓɔɒɋɖɓɆ ɗɕɋɐɘɖɆɑɓɆ ɕɑɠɘɓɔɗɘ ɓɆ ɎɍɑɠɝɈɆɓɋɘɔ ɗ ɥɈɓɔ ɎɍɖɆɍɋɓ 
ɒɆɐɗɎɒəɒ Ɉ ɔɇɑɆɗɘɘɆ ɓɆ ɊɠɑɌɎɓɆ ɓɆ ɈɠɑɓɎɘɋ ɕɖɎ 0.5 Õm ; 

ÅɓɋɗɘɆɜɎɔɓɆɖɋɓ ɎɓɘɋɓɍɎɘɋɘ ɕɖɋɍ ɖɆɍɑɎɝɓɎɘɋ ɝɆɗɔɈɋ ɓɆ Ɋɋɓɥ ɗɘɔɛɆɗɘɎɝɋɗɐɎ 
ɍɆɈɎɗɎɒ ɔɘ ɒɋɘɋɔɖɔɑɔɉɎɝɓɎɘɋ Ɏ ɋɐɔɑɔɉɎɝɓɎɘɋ əɗɑɔɈɎɥ ɓɆ ɒɋɗɘɓɔɗɘɘɆ;

ÅɖɆɍɑɎɝɓɎ ɎɓɘɋɉɖɆɑɓɎ ɈɖɋɒɋɓɓɎ ɗɘɔɏɓɔɗɘɎ ɓɆ ɕɔɕɆɊɓɆɑɆɘɆ Ɉɠɖɛə ɋɊɎɓɎɜɆ 
ɕɑɔɟ ɋɓɋɖɉɎɥ , ɐɔɎɘɔ ɍɆɈɎɗɥɘ ɔɘ ɉɋɔɉɖɆɚɗɐɔɘɔ ɖɆɍɕɔɑɔɌɋɓɎɋ ɓɆ ɖɆɏɔɓɆ. 

͔́ͦͨͦͭ͡ͻ͙ͤ;͔ͫ͊͟ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟

ȫȱȫȲȫȳȸȮ:

Å ȷɑɠɓɝɋɈɎ ɐɔɑɋɐɘɔɖɎ

Å ȦɐəɒəɑɆɘɔɖɎ

Å ȪɔɕɠɑɓɎɘɋɑɋɓ ɋɓɋɖɉɎɋɓ ɎɍɘɔɝɓɎɐ 

Å ȸɔɕɑɔɔɇɒɋɓɓɎɜɎ,

Å ȶɋɉəɑɎɖɆɟɎ əɗɘɖɔɏɗɘɈɆ

ˢ͙͍͙ͭͤ͟ ͫ͡Άͤ;͔͍͙ ͙͔͙ͫͫͭͣ ͊͘ ͔͙͔ͦͭͦͨͤ͡Σ ͊͘ ͎͊ͪ͘Ύ͍͔͊ͤ ͤ͊ ͍ͦ͒͊ ͊͘ ˣ˥ˤΣ ͊͘ 
͔ͭͻ͎͙ͤͦͦ͡;͙ͤ ͙ͤͯ͗͒
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˩ͺ͔͙͍ͭͤͦͫͭ͟ ͤ͊ ͫ͡Άͤ;͔͍͙ ͔͙ͦͭͦͪ͟͟͡
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A - ɐɔɑɋɐɘɔɖ ɗ ɔɇɎɐɓɔɈɋɓ Ɇɇɗɔɇɋɖ Ɏ ɋɊɓɔɗɑɔɏɓɔ ɕɔɐɖɎɘɎɋ
B - ɐɔɑɋɐɘɔɖ ɗɠɗ ɗɋɑɋɐɘɎɈɋɓ Ɇɇɗɔɖɇɋɖ Ɏ ɋɊɓɔɗɑɔɏɓɔ ɕɔɐɖɎɘɎɋ
C - ɐɔɑɋɐɘɔɖ ɗ ɔɇɎɐɓɔɈɋɓ Ɇɇɗɔɇɋɖ Ɏ ɊɈəɗɑɔɏɓɔ ɕɔɐɖɎɘɎɋ
D - ɐɔɑɋɐɘɔɖ ɗɠɗ ɗɋɑɋɐɘɎɈɋɓ Ɇɇɗɔɖɇɋɖ Ɏ ɊɈəɗɑɔɏɓɔ ɕɔɐɖɎɘɎɋ
ȫ - ɐɔɑɋɐɘɔɖ Ɇɇɗɔɖɇɋɖ

˩ͺ͔͙͍ͭͤͦͫͭ͟ ͤ͊ ͫ͡Άͤ;͔͍͙ ͔͙ͦͭͦͪ͟͟͡
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V ɋɚɋɐɘɎɈɓɔɗɘ ɕɖɎ ɎɓɘɋɓɍɎɘɋɘ 500 W/m2;

V ɘɔɕɑɎɓɓɆ ɒɔɟɓɔɗɘ ɕɖɎ ɎɓɘɋɓɍɎɘɋɘ 500 W/m 2;

V ɒɆɐɗɎɒɆɑɓɆ ɊɔɕəɗɘɎɒɆ ɘɋɒɕɋɖɆɘəɖɆ ɓɆ ɚɑəɎɊɆ ɕɖɎ ɕɖɔɊɠɑɌɎɘɋɑɓɆ ɑɥɘɓɆ 
ɋɐɗɕɑɔɆɘɆɜɎɥ;

V ɘɋɒɕɋɖɆɘəɖɆ ɓɆ ɕɔɐɔɏ;

V Ɉɖɋɒɋ ɍɆ ɍɆɉɖɥɈɆɓɋ ɓɆ ɐɔɑɋɐɘɔɖɆ ɔɘ 20ÁC Ɋɔ 50ÁC ɎɓɘɋɓɍɎɘɋɘ 1000 W/m 2 Ɏ 
tɈɓ=20 ÁC;

V ɉɔɊɎɞɋɓ ɊɔɇɎɈ ɓɆ ɘɔɕɑɆ ɈɔɊɆ ɗ tɗɖ=50 ÁC ɕɖɎ 1700 ɝɆɗɆ ɗɑɠɓɜɋɉɖɋɋɓɋ, 
l/m 2.ɉɔɊ.;

V ɖɆɇɔɘɓɔ ɓɆɑɥɉɆɓɋ, MPa;

V ɔɇɔɇɟɋɓ ɐɔɋɚɎɜɎɋɓɘ ɓɆ ɍɆɉəɇɎɘɋ Uo, W/m2K (ɍɆ ɓɆɏ-ɊɔɇɖɎɘɋ ɐɔɓɗɘɖəɐɜɎɎ 
ɗɘɔɏɓɔɗɘɎɘɋ ɗɆ Uo=2.5 ï3 W/m 2K);

V ɕɖɎɈɋɊɋɓɆ ɕɔɉɑɠɟɆɘɋɑɓɆ ɗɕɔɗɔɇɓɔɗɘ (t a ) ɕɖɎ ɠɉɠɑ ɓɆ ɕɆɊɆɓɋ 0Á;

V ɒɆɗɆ, kg/m2;

V ɔɕɘɎɝɓɎ ɗɈɔɏɗɘɈɆ ɓɆ ɆɇɗɔɖɇɋɖɆ - ɐɔɋɚɎɜɎɋɓɘ ɓɆ ɕɔɉɑɠɟɆɓɋ a Ɏ ɐɔɋɚɎɜɎɋɓɘ 

ɓɆ ɎɍɑɠɝɈɆɓɋ e ;

V ɜɋɓɆ (ɈɐɑɤɝɎɘɋɑɓɔ Ɏ ɗ ɒɔɓɘɆɌɆ), ɑɈ/m2.

˴͙͔͙͙ͪͭͪ ͊͘ ͍͔͙͔ͫͪ͊ͤͤ ͤ͊ ͫ͡Άͤ;͔͍͙ ͔͙ͦͭͦͪ͟͟͡
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m,
tg

sin
coslL

˾͊ͫͭͦ͘Ύ͙͔ͤ ͔ͣ͗͒ͯ ͔͍͔͔ͪ͒ͦͭ
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˿͡Άͤ;͔͍͙ ͙͔͙ͫͫͭͣ ͊͘ ͦͻ͔͊͗͒͊ͤ͡
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ʂʦʥʜʝʥʟʥʘ ʪʝʭʥʠʢʘ

Hs = ʛʦʨʥʘ ʪʦʧʣʠʥʘ ʥʘ ʠʟʛʘʨʷʥʝ

ʷʚʥʘ+ʣʘʪʝʥʪʥʘ/ʩʢʨʠʪʘ

ʪʦʧʣʠʥʘ

10,4 kWh/m 3  + 1,1 kWh/m 3

11,5 kWh/m 3

1mį ʧʨ. ʛʘʟ= 1,7 ʣʠʪʨʘ ʚʦʜʘ

1l ʚʦʜʘ= 0,63 kWh ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ

1,7l x 0,63 kWh/l = 1,07 ~ 1,1 kWh ɘɔɕɑɎɓɆ ɓɆ ɐɔɓɊɋɓɍɆɜɎɥ

HS = 100% ?

100%

ʀʟʪʦʯʥʠʢWolf
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˴͔ͦͤ͒ͤ͊͘ͼ͙͙͙ͦͤͤͦͭ͟͡ -͒ͦͤ͊͡ Hi ͙  ͎ͦͪͤ͊ Hs͙ͭͦͨͤ͊͡ ͤ͊ ͙͎͊ͪ͘Ύ͔ͤ



ɿʦʥʘIII:

tʚʭ/tʠʟʭ> tʦʨ

ʃʠʧʩʘ ʥʘ ʢʦʥʜʝʥʟʘʮʠʷ

ɿʦʥʘII:

tʠʟʭ< tʦʨ

ʅʘʯʘʣʦ ʥʘ ʢʦʥʜʝʥʟʘʮʠʷ

ɿʦʥʘI:

tʚʭ/tʠʟʭ< tʦʨ

ʢʦʥʜʝʥʟʘʮʠʷ
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ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʘ ʚ ʠʥʩʪʘʣʘʮʠʷʪʘ75ÁC

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʭʦʜʘ ʦʪ ʠʥʩʪʘʣʘʮʠʷʪʘ60ÁC

I II III

ȸɋɒɕɋɖɆɘəɖɆ ɓɆ ɔɖɔɗɥɈɆɓɋ

100

ȴɘɔɕɑɎɘɋɑɓɆ ɎɓɗɘɆɑɆɜɎɥ75/60 ÁC

ʀʟʪʦʯʥʠʢWolf
21

͔͔͔́ͣͨͪ͊ͭͯͪͤ ͔͙ͪ͗ͣ ͙ͨͪ ͔͙͎͍͙ͦͤ͒ͤͤ͊ͦ͘͘͟ ͙ͦͭ͟͡
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ʀʟʪʦʯʥʠʢGE Jenbacher

˴͙͙ͦͣ͋ͤͪ͊ͤͦ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͔͔͙ͭͪ͟͡;͔ͫ͊͟ ͔͔͎͙ͤͪΎΣ ͙ͭͦͨͤ͊͡ ͙ ͫͭͯ͒
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ˢ͋ͫͦͪͨͼ͙ͦͤͤ͊ͻ͙͊͒ͤ͊͡͡ ͣ͊΄͙ͤ͊



V ȳɔɒɎɓɆɑɓɆɘɆ ɒɔɟɓɔɗɘ ɗɋ ɎɍɇɎɖɆ Ɉ ɗɠɔɘɈɋɘɗɘɈɎɋ ɗ ɓɋɔɇɛɔɊɎɒɎɥ 
ɘɔɕɑɎɓɋɓ ɘɔɈɆɖ ɓɆ ɔɇɋɐɘɆ

V ȵɔɖɆɊɎ ɓɎɗɐɎɘɋ ɋɒɎɗɎɎ ɗɋ ɕɖɋɊɕɔɝɎɘɆ ɎɍɕɔɑɍɈɆɓɋ ɓɆ ɉɔɖɎɈɔ 
ɕɖɎɖɔɊɋɓ ɉɆɍ

V ȭɆ ɉɆɖɆɓɘɎɖɆɓɋ ɓɆ ɕɔ-ɈɎɗɔɐɆ ɋɚɋɐɘɎɈɓɔɗɘ ɕɖɎ ɕɖɔɎɍɈɔɊɗɘɈɔɘɔ 
ɓɆ ɋɑɋɐɘɖɎɝɋɗɐɆ ɋɓɋɖɉɎɥ ɋ ɓɋɔɇɛɔɊɎɒɔ ɊɔɇɎɈɆɓɆɘɆ ɘɔɕɑɎɓɆ ɊɆ 
ɇɠɊɋ ɖɋɆɑɓɔ ɗ ɕɔ-ɈɎɗɔɐɎ ɕɆɖɆɒɋɘɖɎ (ɓɆɑɥɉɆɓɋ Ɏ ɘɋɒɕɋɖɆɘəɖɆ) ɔɘ 
ɓɋɔɇɛɔɊɎɒɎɘɋ ɍɆ ɕɖɔɜɋɗɆ

V ȷɠɈɕɆɊɋɓɎɋ ɕɔ Ɉɖɋɒɋ ɓɆ ɘɔɕɑɎɓɓɎɥ Ɏ ɋɑɋɐɘɖɎɝɋɗɐɎ ɘɔɈɆɖ

V ȲɎɓɎɒɆɑɓɆ ɕɖɔɊɠɑɌɎɘɋɑɓɔɗɘ ɓɆ ɓɆɘɔɈɆɖɈɆɓɋɘɔ ɓɆ ɗɎɗɘɋɒɆɘɆ 
ɕɖɎ ɗɠɈɕɆɊɋɓɎɋ ɓɆ ɘɔɕɑɎɓɓɎɥ Ɏ ɋɑɋɐɘɖɎɝɋɗɐɎ ɘɔɈɆɖ 4500 h/ɉ.

V ȴɘɓɔɞɋɓɎɋɘɔ ɓɆ ɕɖɔɎɍɈɔɊɗɘɈɔɘɔ ɓɆ ɋɑɋɐɘɖɎɝɋɗɐɆ Ɏ ɘɔɕɑɎɓɓɆ 
ɋɓɋɖɉɎɥ ɊɆ ɓɋ ɗɋ ɔɘɐɑɔɓɥɈɆ ɗ ɕɔɈɋɝɋ ɔɘ 10 %
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˽͔͍͙ͪ͒ͨͦͫͭ͊͟ ͊͘ ͔ͺ͔͙͍ͭͤͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙͙͙ͦͣ͋ͤͪ͊ͤ͟ ͫͻ͔͙ͣ



ˣ͎͊ͦ͒͊ͪ͡Ύ ͊͘ ͍͙͙͔ͤͣ͊ͤͭͦ


