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│∂╘⌐ 

 

 

 ≢│⁸◄Ⱡꜟ◑כ ≢─ ⅛⌂ⱳ♥fi◦ꜗꜟ╩⁸ ⌂ ─ ─ ╛

─ ⌐ ┘≈↑≡™ↄ√╘⁸ ⌐₈ ◄Ⱡꜟ◑כ ₉╩ ⇔√⁹ 

↕╠⌐ ─ ⌐│⁸ ⌐ ⌐ ∆╢ ─ ◄Ⱡꜟ◑כ≢№╢ ─

⅜ ≢№╢↓≤⅛╠⁸ ╩ ╢√╘⁸ ⌐₈ ⱦ☺ꜛfi₉

╩ ⇔√⁹ 

ⱦ☺ꜛfi≢│⁸ ─ ⌐⅔↑╢ ⸗♦ꜟ─ ≤⇔≡⁸ ≢─ⱥ▪ꜞfi

◓ ╩ ⌐⁸ ─ ┘ ┼─ ⌐≈™≡ ╩ ∫√≤↓╤⁸

─ ⌐╟╡ ┘ Ⱳ▬ꜝכ─ ╩ ╘≤⇔√ ─ ⅜ ≢№╢≤

─ ╩ √≤↓╤≢№╢⁹ 

 ∕─√╘⁸ ≢ ╛ ─ ⅜ ≢ ╩ ≢⅝╢╟℮⁸

≢─ ⁸ ⅛≈ CO ⌐ ∆╢◦☻♥ⱶ ⌐ ⌂ ╩ ℮↓≤≤⇔√⁹ 

 ─ ⌐ ≠⅝⁸ ≢ ◖☻♩─ ⅜ ⌂◦☻♥ⱶ╩ ∆╢↓≤⌐╟╡⁸

─ ≢ ─ ⅜ ╗╙─≤ ⇔≡⅔╡⁸ │⁸

≢⁸ ⁸ ⁸ ϴ ─ ⅜∕╣∙╣ ≢№╢⌂≥⁸ ⅜

≢№╢↓≤⅛╠⁸ ⁸ ┼─ ╙ ⇔≡™⅝√™⁹ 

 ⌂⅔⁸ │⁸ ◄Ⱡꜟ◑הכ ─ ₈ ◄Ⱡ

הכ◑ꜟ ◄Ⱡꜟ◑כⱦ☺ꜛfi ₉─ ⌐╟╡ ⇔√⁹ 
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1   ─  

1.1  ─  

≢│⁸ ⌐ ↄ ∆╢ ╩ ⇔√ ─ ╩ ╘╢√╘⁸ 20

2 ⌐₈ ⱦ☺ꜛfi₉╩ ⇔√⁹ⱦ☺ꜛfi─ ≢⁸ ≢─ⱥ▪ꜞfi

◓ ╩ ⌐⁸ ─ ה ⌐ ╩ ∆╢ ⸗♦ꜟ─ ╩ ∫√≤

↓╤⁸ ─ ⌐╟╡ ה Ⱳ▬ꜝכ─ ╩ ╘≤⇔√ ─

⅜ ╕╣√≤↓╤≢№╢⁹ 

∕─√╘⁸ ─ ╛ ─ ⅜ ≢ ≢⅝⁸ ≢─

⁸ ⅛≈CO2 ⌐ ∆╢ ◦☻♥ⱶ ⌐ ⌂ ╩ ℮╙─≢№╢⁹ 

 

1.2  ⱨ꜡כꜙ☺◔☻≥כꜟ 

1.2.1  ⱨ꜡כ 

─ⱨ꜡כ╩ ⌐ ∆⁹ 

 

 1-1 ⱨ꜡כ 
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2   ⅜ ⌐⅔↑╢ ⌐ ∆╢  

⅜ ⌐⅔↑╢ ─◄Ⱡꜟ◑כ ⌐ ⇔≡⁸ ⁸ ⁸ ⌐≈™≡

⇔√ ╩ ⌐ ∆⁹ 

 

2.1   

┘ ─ ┘ ⌐ ∆╢ ╩ ∆╢⁹ 

 

2.1.1  ⌐≈™≡ 

│ ─ ⅜ ⌂ ≢№╡⁸ ↄ⅛╠ ₁─ ╛ ⌐ ↕╣≡⅝√⁹ ≢╙

│⁸ ⅜ ⌂ ≤⇔≡ ╠╣≡™╢⁹ 

 

(1) ─  

│⁸ ⌐ ↕╣√₈ ₉⌐╟╡⁸ ⅛╠ ∆╢ ⁸ ┘

∕─ ─●☻ ╩ ≤∆╢ ●☻╩ ↄ⁹ ≢⁸  2-1─ │ ╩ ∆╢

╙─≤ ↕╣≡™╢⁹ 

 2-1 ≢ ∆╢ │  

1.  

25  

2.   

 1kg  

 1,000mg  

CO2  250mg  

Li+  1mg  

Sr2+  10mg  

Ba2+  5mg  

Fe2+,Fe3+  10mg  

Mn2+  10mg  

H+  1mg  

Br-  5mg  

I-  1mg  

F-  2mg  

HASO4
2-  1.3mg  

HASO2  1mg  

(S) [HS-+S2O3
2-+H2S ] 1mg  

HBO2  5mg  

H2SiO3  50mg  

NaHCO3  340mg  

Rn  20 1  

Ra  1 1mg  

HP  



 4 

(2) ─  

⌐⅔↑╢ ─ ⅔╟┘ ─ ╩ ⌐ ∆⁹ 

⁸ ≤╙⌐ ⌐№╢⅜⁸ ⌐╟╢ ⅔╟┘ │ ┌™≢№╢─⌐

⇔⁸ ⌐╟╢ ⅔╟┘ ⅜ ⇔≡™╢─⅜ ≢№╢⁹ 
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 2-1 ⌐⅔↑╢  
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 2-2 ⌐⅔↑╢ ─  
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2.1.2  ─ ⌐ ∆╢  

─ ⌐≈™≡│⁸ ─ ≤ ╩ ╢√╘⌐⁸ ╛ ≢ ╘╠╣

≡™╢⁹↓↓≢│⁸ ⅜ ╘╢ ╛ ─ ⌐≈™≡ ∆╢⁹ 

 

(1) ─  

│⁸ 23 ⌐ 125 ↕╣ 19 11 30

121 ⁸ ╩ ⇔⁸ ─ ⌐ ™ ∆╢ ●☻⌐╟╢ ╩ ⇔⁸

┘ ─ ─ ╩ ╡⁸╙∫≡ ─ ─ ⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

─ ⌂ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ẽ ─  

ה ─ ─  

─ ה ⁸ ─ │⁸ ─ ⅜ ≢∆⁹ 

─╝℮ ה ה ⌐ ╩ ╓∆≤ ╘╢ ⁸ ─ ⅜ ●☻

⌐╟╢ ─ ⌐ ∆╢ ⌐ ⇔⌂™ │⁸ ≤⌂╡╕∆⁹  

ה ─  

│⁸ ⅜№╢≤⅝│ ⁸ ─ ╩ ℮

↓≤⅜≢⅝╕∆⁹ 

Ẽ ─ ⌐ ℮ ─  

ה ─ ─  

─ │⁸ ─ ⅜ ≢∆ ●☻─ ⅜ ╩

≤⇔⌂™╙─≤⇔≡ ─ ╩ ↑√ ╩ ⅝╕∆⁹ ⁹ 

─ ─√╘─ ─ ה ה ⅜ ●☻⌐╟╢ ─ ⌐ ∆╢

⌐ ⇔⌂™ │⁸ ≤⌂╡╕∆⁹  

Ẽ ─  

ה ─ ─  

╩ ─ ה ⌐ ⇔╟℮≤∆╢ │⁸ │ ( ) ─

⅜ ≢∆⁹ 

─ ⅜ ≢№╢≤ ╘╢ │⁸ ≤⌂╡╕∆⁹  

ה ─ ⁸ ─  

─ ╩ √ ≢│⁸ ─ ה ─ ⅜ ≢∆ │⁸

─ ℮ ─ 10 ⌐ ─ ⌂ ╩ ∆╢ ⌐ ≠ↄ↓≤⅜ ≢

∆⁹ ⁹ 

ה ─  

│⁸ ─ ─√╘─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

∕─ ⁸ ⌐╟╢ ─ ─ ⁸ ┘ ┘⌐

─ №╡⁹  

 

HP 
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(2) ─  

≢│⁸ ─ ⌂ ┘ ╩ ╢√╘⌐ ≤⌂╢ ╩₈

₉⌐ ╘≡™╢⁹ ≢│⁸ ╩ ∆╢√╘⁸ ⁸

⁸ ⌐ ⇔⁸ ⌐ ╩ ⇔≡™╢⁹ 

│⁸ ⌐ ↕╣≡⅔╡⁸ ⌐ ∆╟℮⌐ ⇔™ ─

≤⌂∫≡™╢⁹ 

 

 2-2 ┘ ⌐⅔↑╢  

  

 
  

↕ↄ 

─ ─ ╩ ⅝⁸ ╩╝℮

↕∑╢ ─ ↕ↄ│⁸ ≤⇔

≡ ╘⌂™╙─≤∆╢⁹ 

─ ─ ┘ ─ ⌐

⇔™ ╩ ⅎ╢⅔∕╣⅜⌂™≤ ╠⅛

⌐ ╘╢ ⌐ ↕ↄ∆╢ ╩ ⅝⁸

╩╝℮ ↕∑╢ ─ ↕ↄ│⁸

╟╡ 800ⱷכ♩ꜟ─ ⌐│

≤⇔≡ ╘⌂™╙─≤∆╢⁹ 

ₒ ₓ 

1 ⁸ ⅜ ─ ╩ ⇔≡⁸ ⌐

╟╢ ╩ ∆╢√╘⌐ ↕ↄ∆╢ ⁹ 

2 ─ ≤⇔≡ ↕ↄ∆╢ ⁹ 

3 ⌐ ∆╢√╘─ ↕ↄ≢⁸ ⅜ ⌐∕─ ╩ ╘√ ⁹ 

 ↕ↄ ⌐ ∂≡ ℮╙─≤∆╢⁹ 

 ↕ↄ ⌐ ∂≡ ℮╙─≤∆╢⁹ 
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2.1.3  ─◄Ⱡꜟ◑כ ⌐ ∆╢  

(1) ◄Ⱡꜟ◑כ  

─ │ 1 ╩ ∂≡ ⅜ ⌂ↄ⁸ ≤─ ╩ ⇔≡◄Ⱡꜟ◑כ ≢⅝╢

↓≤⅛╠⁸ ◄Ⱡꜟ◑כ≤⇔≡ ≠↑╢↓≤⅜≢⅝⁸ ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ

─ ⌐ ∆╢ ⁸ 9 4 ⌐⅔™≡╙⁸ ⌐ ╩ ╢ ◄Ⱡꜟ◑

─כ ≈≤⌂∫≡™╢⁹ 

 

 

 2-3 ◄Ⱡꜟ◑כ ⌐╟╢ 20 1 ─ ◄Ⱡ ╩ ⇔√╙─  

( ◄Ⱡꜟ◑כ●▬♪Ⱪ♇◒2008⁸NEDO⁸ 20 3 ) 
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(2) ◒꜠☺♇♩  

◒꜠☺♇♩ │⁸ 20 3 28 ⌐⅔™≡

↕╣≡™╢⁸ ─ ה ╩ ⇔≡ ⅜ ∫√ ─

─√╘─ ⌐╟╢ ╩ ⇔⁸ ─ ─√╘⌐ ∆╢ ╖≢

№╢⁹ ⌐⅔↑╢ ─ ╩ ⁸ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

 

 
 

 2-4 ◒꜠☺♇♩ ⱶכ◐☻─ ◒꜠☺♇♩ HP  

 

⌐⅔↑╢ ●☻ │⁸ ◒꜠☺♇♩ ⌐⅔™≡ ↕╣√

●☻╩ ∆╢ ╛ ↔≤⌐ ╛⸗♬♃ꜞfi◓

╩ ╘√╙─ ⌐ ≠⅝ ↕╣╢ ⅜№╢⁹ ╩ ™√ ≤⇔≡│  2-3 ⌐

∆╙─⅜№╡⁸↓╣╠─ ⌐ ≠™≡ ╦╣√ │⁸ ─ ≤⇔≡ ℮↓≤⅜

≤⌂╢⁹ 

 

 2-3 ◒꜠☺♇♩≢ ↕╣√ ⅜ ≤⌂╢╙─╩  

  

002 ⱥכ♩ⱳfiⱪ─ ⌐╟╢ ─  

002-A ⱥכ♩ⱳfiⱪ─ ⌐╟╢ ─ ⱥכ♩ⱳfiⱪ  

009 ┘ ─◄Ⱡꜟ◑כ  
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120ϴ 

 80ϴ 

 60ϴ 

  

0ϴ 

 20ϴ 

 40ϴ 

 

 

 

 

 

(3)  

─◄Ⱡꜟ◑כ ╩ ℮ ⌐ ⇔⁸ ─ ◄Ⱡꜟ◑כ╛ ◄Ⱡꜟ◑כ

─ ╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ≢│⁸ 21 ⌐₈ ⌐⅔↑

╢ ₉≤⇔≡⁸ ─ ⌐ ∆╢ ─ ╛ ⌐ ∆╢ ●

☻╩ ∆╢ ╩ ∆╢ ⌐ ⇔≡ ╩ ℮≤⇔≡™╢⁹ 

 

2.2   

2.2.1  ─◄Ⱡꜟ◑כ ⌐ ∆╢ ⅎ  

₈ ₉╩◄Ⱡꜟ◑כ≤⇔≡ ╛ ∆╢ │ ⌐ ↕╣≡⅔╡⁸ ─ ⌐⅔↑

╢ 40ϴ 50ϴ ╩ ⇔⌂⅜╠⁸ ◄Ⱡꜟ◑כ╩ 70ϴ

120ϴ⌐⅔↑╢ ⅛╠ 20ϴ 40ϴ⌐⅔↑╢ ⱥכ♩ⱳfiⱪ

♪כ◔☻◌≢╕ ∆╢↓≤⌐╟╡⁸ ╩◄Ⱡꜟ◑כ≤⇔≡ ∆╢↓≤⅜ ≤⌂╢⁹ 

─ ─◄Ⱡꜟ◑כ ─▬ⱷכ☺╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-5 ─ ▬ⱷכ☺ 

 

 

2.2.2  ─◄Ⱡꜟ◑כ  

 2-5 ⌐ ⇔√ ─◄Ⱡꜟ◑כ ⌐≈™≡⁸ ⌐ ≢ ⅜ ∞≤ ⅎ╠╣╢⁸

ⱥכ♩ⱳfiⱪ⅔╟┘ ⌐╟╢ ⌐≈™≡ ∆╢⁹ 
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(1) ⱥכ♩ⱳfiⱪ 

ⱥכ♩ⱳfiⱪ≤│⁸ ⱥכ♩ ╩ↄ╖ →╢ⱳfiⱪ≢№╢⁹ ╩ↄ╖ →╢ ─ ⱳfiⱪ

≤ⱥכ♩ⱳfiⱪ╩ ⇔≡ ⅎ╢≤⁸ ⱳfiⱪ│ ◄Ⱡꜟ◑כ ╩ ∫≡⁸ ™ ⌐№╢

╩ↄ╖ → ™ ⌐ ↕∑╢⁹ⱥכ♩ⱳfiⱪ│ ™ ─ ╛ ⅛╠ ╩ↄ╖ →⁸╟╡

™ ─ ╛ ⌐ ╩ ⅎ╢⁹↓─≤⅝ ⱳfiⱪ≢ ↕╣√ │⁸ ─ ◄Ⱡꜟ◑כ

⌐ ⅝ ╦∫≡™╢─⌐ ⇔≡⁸ⱥכ♩ⱳfiⱪ⅜ ⇔√ │ ◄Ⱡꜟ◑כ⌐ ⇔≡™╢⁹ 

╩ ∫≡ ╘╢≤™℮∞↑≢│ ─ ╛Ⱪכ♩☻ ≤ ⅜⌂™╟℮⌐ ⅎ╢⅜⁸

Ⱪ≢│⁸כ♩☻ ⇔√ 1 ⅜ ≢╙ 1 ─ ⌐ ╦╢∞↑≢№╢⅜⁸ⱥכ♩ⱳ

fiⱪ≢│⁸ ⇔√ ⅜ ⌐ ↕╣╢∞↑≢⌂ↄ⁸ ─ ╛ ⅛╠ ╩ↄ╖ →╢─≢⁸

1 ╩ ∆╢≤ 3 5 ─ ◄Ⱡꜟ◑כ╩ ╡ ⇔ ∆╢↓≤⅜≢⅝╢⁹⌂⅔⁸

╡ ∆↓≤⅜≢⅝√◄Ⱡꜟ◑כ ╩ ⇔√◄Ⱡꜟ◑כ ≢ ∫√╙─╩ COP

Coefficient of Performance ≤ ┘⁸ⱥכ♩ⱳfiⱪ─◄Ⱡꜟ◑כ ─ ≤↕╣╢⁹ 

◄Ⱡꜟ◑כ ●▬♪Ⱪ♇◒⁸NEDO⁸ 15 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-6 ⱥכ♩ⱳfiⱪ─ ◄Ⱡꜟ◑כ  

◄Ⱡꜟ◑כ ●▬♪Ⱪ♇◒⁸NEDO⁸ 15 3  
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(2)  

│ ╩ ⇔≡ ─ ⌂╢ ≈─ ≢ ─╛╡ ╡╩ ℮ ≢№╢⁹ 

⌂ ╩ ⌐ ∆⁹ 

 

1) ⱪ꜠כ♩  

⌐ ─ ╩≈↑√╙─╩ ≤⇔≡ ∆╢╙─≢⁸ ⅜ ⅝™⁹

√╡─ ⅜ ⅜◓fi♬כꜞ◒⁸™⅝ ≢№╢⁸ ≢№╢ ─ ⅜№╢⁹

⁸ Ί ─ ⌐ ↕╣╢⁹ 

 

 

 

 2-7 ⱪ꜠כ♩ פֿ Ɽfiⱨ꜠♇♩  

 

 

2) ⱪ꜠כ♩ⱨ▫fi  

╩ ∆╢ⱨ▫fi ≤╙℮ ─ ⅜ ⌐ ╖№╦↕∫√ ╩ ∟⁸

√╡─ ⅜ ⅝™◖fiⱤ◒♩ ⌐ ↕╣╢⁹ 

 

Ⱪכꜙ♅ה♪fi▪הꜟ▼◦ (3  

◦▼ꜟ ⌐ ─ Ⱪכꜙ♅ ╩ ╘╢ ≢ ↄ ™╠╣≡™╢⁹

⌐∆╢↓≤⅜ ≢№╢─≢ ⅜ ─ ≢№╢ ⌐╙ ™╠╣╢⁹ 

◄Ⱡꜟ◑כ ●▬♪Ⱪ♇◒⁸NEDO⁸ 15 3  
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2.3  ─ ⁸ ◖☻♩  

─◄Ⱡꜟ◑כ ⌐≈™≡⁸ ≢ ⌐ ↕╣≡™╢ ⌐≈™≡ ⇔≡ ∆⁹ 

 

2.3.1  ─ ◦☻♥ⱶ≢─  

 

 

   

 ◦☻♥ⱶ 

◦☻♥ⱶ  │ Ⱳ▬ꜝכ≢ ╩ ⇔≡™√⅜⁸ ╩ ⇔√ⱥכ♩ⱳfiⱪ╩

⇔⁸ ╩ ∆╢◦☻♥ⱶ≤⇔≡™╢⁹ 

 

◄fi☺♬▪ꜞfi◓◘כⱦ☻ֿפ  

 ꜝfi♬fi◓◖☻♩ 45%  

CO2 43%  
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2.3.2  ≢─  

 

  ◓ꜝfi♪ⱱ♥ꜟ 

  

◦☻♥ⱶ  ╩ ⇔√ ◦☻♥ⱶ≤ ⱥכ♩ⱳfiⱪ ◦☻♥ⱶ╩ ⇔

≡™╢⁹╕√⁸↓─ │⁸ ◒꜠☺♇♩ ⌐⅔™≡⁸ ╩

≥פֿ ≢ ⇔≡™╢⁹ 

 

( ) ◒꜠☺♇♩ ⌐ ∆╢ ☿Ⱶ♫כ  

 84% ⁸ 5%  

CO2 42%  
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  ─╛  

  

◦☻♥ⱶ  ≤ ─Ɫ▬Ⱪꜞ♇♪ ╩ ⇔√ⱥכ♩ⱳfiⱪ╩ ⇔⁸ ─

⁸ ⌐ ⇔≡™╢⁹ 

 

♀Ⱡꜝꜟⱥכ♩ⱳfiⱪ ♩♇꜠Ɽfiⱨפֿ  

 ꜝfi♬fi◓◖☻♩ 50%  

CO2 75%  

 

 

  ─   ⅛╦⌂╖ 

  

◦☻♥ⱶ  ⅛╠ⱥכ♩ⱳfiⱪ≢ ⇔⁸ ─ ⁸ ⌐ ™╠╣≡™╢⁹ 

 

♀Ⱡꜝꜟⱥכ♩ⱳfiⱪ ♩♇꜠Ɽfiⱨפֿ  

 ◄Ⱡꜟ◑כ 60kL/  

CO2 220t-CO2/  
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3    

3.1  ─ ─  

│  3-1⌐ ∆╟℮⌐⁸ ⁸ ⁸42ϴ ─ ∕╣∙╣ 4 ≤⌂╡⁸

⅜ ≢№╢⁹ 

 

 3-1 ⁸ ⁸42ϴ ─  

 ﬞ  L/  
42ϴ ─  

ﬞ  

   247   315,056   3,680 

   236   269,158  1,910 

   149  199,782     1,210 

   145   174,139     777 

   133   141,796     774 

20 3  

 

⌐⅔↑╢ ⅔╟┘ ─ ╩ ⌐ ∆⁹ 

│ ⌐№╢⅜⁸ ⅔╟┘ ⅜ ⇔≡⅔╡⁸

─ │ ⌐№╢⁹ 

╕√⁸ ─ │ 14 ╩Ⱨכ◒⌐ ⇔√⅜⁸ │ ⌐№╢⁹⇔⅛⇔⁸

⌐╟╢ ⅜ 9 ╩ ╘≡⅔╡⁸ ⌐╟╢ │ ⌐№╢⁹ 

 

0

200

400

600

800

1000

1200

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

(

(L/ (

 
 3-1 ─ ─  
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0

50,000

100,000

150,000

200,000

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

(

(L/

 

 3-2 ─ ─  

 

3.2  ─  

│⁸ ─ ⁸ ה ⌐ ╕╣√ ╩ ╗ ─ ⌐ ∆╢

─ ≢№╢⁹ ─ │ ↄ⁸ ⌐ ─ ⅜

╩ ⇔⁸ ╩ ⇔√≤ ⅎ╠╣≡™╢⁹ 

⌐⅔↑╢ ─◄Ⱡꜟ◑כ ╩ ∆╢⌐№√╡⁸ ⌐⅔↑╢ ⌂ ─

◄Ⱡꜟ◑כ ⅔╟┘ ─ ⌐≈™≡ ∆╢⁹ 

 

3.2.1  ⌐⅔↑╢ ─◄Ⱡꜟ◑כ  

⌐│ 14 ─ ꜟ♥ⱱה ⅜ ⇔≡⅔╡⁸ ⅜ 20 ⅛╠ 300

╕≢ ⌂ ⅜ ⇔≡™╢⁹ 

⅛╠ ╩ ↑╢ │⁸ ─ ⱱ♥ꜟ─╒⅛⁸ה

₈ ─ ₉╝ ↕ ╛ ⌂≥⅜№╢⁹ 

∕─ ⁸ ─ │ ↑≡™⌂™⅜⁸◄Ⱡꜟ◑כ ─ ⅝™ ≤⇔≡⁸ ⅜№╢⁹ 

 

 3-2 ─  ꜟ♥ⱱה

  

300  3 

100 300  4 

99  7 
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⌐⅔↑╢ ⌂◄Ⱡꜟ◑כ ≤⇔≡⁸ ⁸₈ ─ ₉╝ ↕ ⁸

A⁸ B⁸ ─ 5 ⌐≈™≡⁸ ─◄Ⱡꜟ◑כ ╩ ⌐

∆⁹ 

 

 

 3-3 ⌐⅔↑╢ ─◄Ⱡꜟ◑כ  

  
 

 

 
A B  

 8,851 3,790 10,643 5,824 3,910 

kWh  2,205,137 738,788 1,800,774 814,519 563,157 

A L) 169  259 172 114.1 

L)   144    

(m3)  51,048 20,784 6,999 15,900 

1 ◄Ⱡꜟ◑כ

(GJ 1 
28,611 12,651 28,081 14,846 10,076 

CO2  

t -CO2 2 
1,502 708 1,554 851 576 

◄Ⱡꜟ◑כ

MJ/  
3,233 3,338 2,638 2,549 2,577 

                                                   
1  9.97GJ/kWh⁸A 39.1GJ/kL⁸ 36.7GJ/kL  
2  0.000473t-CO2/kWh 19 ⁸A 2.71t-CO2/kL⁸ 

 2.49t-CO2/kL ה  ה ⌐⅔↑╢ ה ⁸  
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3.2.2  ─  

(1) ─  

≢│⁸ ∆╢ ─ ╛ ⌐ ⇔≡⁸ ─ ╩ ™⌂⅜╠ ⇔⁸

╩ ℮↓≤╩ ≤⇔≡⁸ 41 ⌐₈ ₉ ⁸₈

₉≤™℮ ⅜ ↕╣√⁹ ⁸ 180─ ╩ ⇔⁸ ─ⱱ♥ꜟה ╛ ┼

─ ╩ ∫≡™╢⁹ 

 

(2) ─  

⅜ ∆╢ ─ ⅔╟┘ ─ ╩ ⌐ ∆⁹ 

│⁸8 ◔ ─ ⅛╠ 72ϴ≤™℮ ╩ ╖ →≡™╢⁹ ⅜ ∆╢

─ │ ⌐№╡⁸ ─ ─ 60 m3/ ⌐ ⇔≡⁸ 18

│ 36 m3≤⌂∫≡™╢⁹ 

 

 3-4 ─  

─ 

 

 5ﬞ  ⌐ ﬞ  

 3◔  ─  

 8◔   

 61ϴ 78ϴ 72ϴ  

 ♫♩ꜞ►ⱶה◌ꜟ◦►ⱶ ה  

 

0

100,000

200,000

300,000

400,000

500,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

m
3
)

 

 3-3 ─  
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(3) ─  

⅜ ╩ ∫≡™╢ ─ ─ ╩ ⌐ ∆⁹ 

 

1) ─⇔ↄ╖ 

⅜ ∆╢ │⁸ ⅜ ⇔√ 8◔ ─ ⅛╠ 61ϴ 78ϴ─ ╩ ╖

→⁸ ⌐ ╣╢⁹↓╣╩ ⇔≡ 50ϴ ─ ⌐⇔⁸ ⌐ ⇔ ╖⁸ ─╒

╓ ⌐ ∫≡™╢⁹ ⌐│⁸↓─ ⅛╠ ќⱷכ♃כ ќ ─ ≢

╩ ⇔≡™╢⁹ ─ⱨ꜡כ╩ ⌐ ∆⁹ 

 

ᵑ ⅛╠ ⱳfiⱪ 2 3 ┘ ⱳfiⱪ 2 5 ≢ ╖ →⁸3 ─ ⌐

⇔ ╖⁸↓╣╩ ⌐ ⇔ ∆⁹ 

ᵒ ⌐ ⇔√ ⱳfiⱪ ⌐⅔™≡⁸↓╣╩ 2 ─ⱳfiⱪ≢

┘ ≤ ⌐ ∆╢⁹ 

ᵓ ┼│⁸ כ♃☻כⱦfiⱳfiⱪ≤Ⱪכ♃ ─ ⱳfiⱪ≢ ∆╢⁹ 

ᵔ ┼│⁸ ⱳfiⱪ≢ ∆╢⅜⁸ ┼│ ╩ ⅝⁸

ꜝ▬fiⱳfiⱪ≢ ⌐ ⇔ ∆╢⁹ ─ │⁸ ⌐ ↑√

⌐ ╘╢⁹↓╣⌐ ─ ⅛╠ ⱳfiⱪ≢ ╖ →√ ╩ ⇔ ╖⁸∕↓

≢ ─ ≤ ↕∑ ╩ ∆╢⁹↓╣╩ ─ ⱳfiⱪ⌐╟╡

╡ ╩ ∫≡ ⌐ ↕╣⁸ ─ ╩∆╢⁹ 

 

2) ─  

 3-5 ─  

   

 
5   250L/ 24m 3.7kW 

3   100L/ 13m 0.75kW 

 
  220 m3 

  120 m3 

 
 

 1,300L/ 45m 22kW 

 1,600L/ 17m 7.5kW 

  630L/ 23m 7.5kW 

 

  1,000L/ 15m 5.5kW 

 

 200L/ 15m 1.5kW 

 
233 600L/ 29 11m

2.2kW 

  230L/ 30m 3.7kW 

  
150mm 25mm

30mm 



 

2
0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3-4 ─ Ɽfiⱨ꜠♇♩

1 150
2 20
3 300
4 360
5 64
9 187
10 300
11 40
12 100
13 125
14 50
17 65
18 25
24
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4   ⌐ ↑√ ◦☻♥ⱶ─  

4.1  ─  

≢ ─◄Ⱡꜟ◑כ ╩ ℮⌐№√╡⁸ ⁸ ⁸◖☻♩ ⅛╠⁸

─ ⌐≈™≡ ⇔⁸  4-1⌐ ∆⁹↓─ ⁸ ⌂◦☻♥ⱶ≤⇔≡│⁸

⁸ⱥכ♩ⱳfiⱪ◦☻♥ⱶ⅜ →╠╣╢⁹ 

∕↓≢⁸⸗♦ꜟ ⌐⅔™≡⁸ ⁸ⱥכ♩ⱳfiⱪ◦☻♥ⱶ╩ ™√ ◦☻♥ⱶ⌐

≈™≡⁸ ╩ ℮⁹ 

 

 4-1 ─  

  
  

 

ⱥכ♩ⱳfiⱪ 

 80 120ϴ 20 120ϴ 10 40ϴ 

 

≢│ ╩ ⇔√

│⌂™⅜⁸

≢│ ⅜№╢ 

─◄Ⱡꜟ◑כ

≤⇔≡ ↄ⅛╠ ↄ

─ ≢ ↕╣≡™╢ 

⁸ ≢╙

⅜ ⅎ≡™╢ 

◖☻♩ 

50kW ─ ◦☻♥ⱶ⅜

≢ ≢№╢⅜⁸

▬♬◦ꜗꜟ◖☻♩│ ™ 

◦☻♥ⱶ⅜ ≢№╡⁸

▬♬◦ꜗꜟ◖☻♩│ ™ 

▬♬◦ꜗꜟ◖☻♩│ ™

⅜⁸◦☻♥ⱶ⌐╟∫≡│

⅝⌂ ◄Ⱡ ⅜

╕╣╢⁹ 

┼─

 

⅜ ™ 

 

× 

⌐ ≢№╡⁸

◖☻♩≢  

Ừ 

─ ⅜ ╘⁸

⌂ ⅜№╢

⌐│  

ủ 

 

 

 

 

4.2  ─ ◦♫ꜞ○─  

⌐⅔™≡⁸ ─ ◦☻♥ⱶ╩ ∆╢⌐№√╡⁸↓╣╕≢⌐ ⇔≡⅝

√ ─◄Ⱡꜟ◑כ ≤ ─ ─ⱴ♇♅fi◓╩ ╡⌂⅜╠⁸ ◦☻♥

ⱶ─ ╩ ∆╢⁹ 
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4.2.1  ◦♫ꜞ○─  

─ ⅔╟┘ ─◄Ⱡꜟ◑כ ⅛╠⁸ ─ ╩

∆╢⁹ 

≢│ ─ ╩ ∫≡™╢⅜⁸ ─ ╩↓─╕╕ ∆╢⅛⁸╕√

│ ─ ╩ ∆╢⅛⁸ ≡™⅔⌐☻כ◔ ⅎ╠╣╢ ─ ⌐≈™≡ ╩

℮⁹ ╩ ℮ ─☻כ◔ ╩ ⌐ ∆⁹╕√⁸ ─ⱶ♥☻◦─☻כ◔ ╩  4-2 ⌐⁸

─ ☻כ◔ │ ╩ ⌐ ☻כ◔⁸ │ ╩ ⌐ ╩  4-1⌐ ∆⁹ 

 

☻כ◔ ≢─  

◦☻♥ⱶ ≢ 72ϴ ≤ ╩ ⇔≡ 56ϴ─ ╩ ╕≢

⇔≡™╢ ⌐⅔↑╢ ╩ ∆╢⁹ 

◄Ⱡꜟ◑כ─ ≤⇔≡│⁸ │ ⁸

│ ≢─ ≤⌂╢⁹ 

 

☻כ◔ ≢─  

◦☻♥ⱶ ≢ ≤ ╩ ∑∏⌐⁸ 62ϴ─ ╩ ╕≢

⇔⁸ ≢ ≤─ ⌐╟╡ ∆╢◦☻♥ⱶ╩ √⌐ ∆╢⁹ 

◄Ⱡꜟ◑כ─ ≤⇔≡│⁸ │ ⅔╟┘

⁸ │ ≢─ ≤⌂╡⁸ ™ ≢ ─ ◄Ⱡꜟ

─כ◑ ⅜ ≤⌂╢⁹ 

 

 

 4-2 ◦☻♥ⱶ─  

    

 

56 ה

 

62 ה 680L/

 

 

 ה

 

62 ה

 

 

56 ה

 

 ה

 

 ה

 

 ה

 



 

 

2
3 

 

 

680 L/min 680 L/min

72.0 72.0

650 L/min 370 L/min 1,020L/min 590 L/min 180 L/min 770 L/min

56.0 36.0 48.7 62.0 60.5 61.6

30.0L/min 0.0 L/min

1.0 1.5

200 L/min 0 L/min

18.0 18.0

220 220

170 L/min 76 L/min

58.0 50 L/min 200 L/min 66.3 46 L/min 180 L/min

56.0 56.0 62.0 62.0

120 120

1,240L/min 340 L/min 1,580L/min 1,580 650 L/min 250 L/min 900 L/min 1,114L/min 306 L/min 1,420L/min 1,420 590 L/min 226 L/min 816 L/min

58.0 58.0 58.0 58.0 56.0 56.0 56.0 66.3 66.3 66.3 66.3 62.0 62.0 62.0

0.0 L/min 0.0 L/min

2.0 4.3

590 L/min 90 L/min 680 L/min 140 L/min 524 L/min 80 L/min 604 L/min 216 L/min

56.0 56.0 56.0 10.0 62.0 62.0 62.0 10.0

748 L/min 72 L/min 820 L/min 110 L/min 748 L/min 72 L/min 820 L/min 100 L/min

42.0 42.0 42.0 56.0 42.0 42.0 42.0 62.0

TI  FI TI  FI

 
 

 

 4-1 ◦♫ꜞ○⌐╟╢ ─  
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⅛╠ ─ ╩ ↑╢ ⅔╟┘

⌐⅔™≡⁸ ≢☻כ◔ ↕╣╢ ─ ⅔╟┘ ◄Ⱡꜟ◑כ─ ╩

∆╢⁹ 

 

 

 4-3 ◄Ⱡꜟ◑כ─ ⅔╟┘ ─  

◄Ⱡꜟ◑כ 

 
☻כ◔ 56ϴ ☻כ◔  62ϴ  

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

  

 

 

 

 

4.3  ◦☻♥ⱶ─  

A 300 ⁸ B

300 ⁸ 200 ⁸₈ ─ ₉╝ ↕ ⁸

⁸ ⁸ ╩ ⌐⁸ ─◄Ⱡꜟ◑כ

⌐≈™≡ ╩ ℮⁹ 

─ ╩ ℮◦☻♥ⱶ│⁸ ◦☻♥ⱶ 1 ⁸ ⱥכ♩ⱳfiⱪ ◦☻♥

ⱶ 2 ─ 2 ≤⇔⁸ ⌐⅔™≡ ╩ ∆╢ ◦☻♥ⱶ╩  4-4⌐ ∆⁹ 
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 4-4 ◦☻♥ⱶ─  

 

 
  

A 
1 1  

1 2 +  

2  1  

2 2 +  

B 
1 1  

1 2 +  

2  1  

2 2 +  

 
1 1  

1 2 +  

2  1  

2 2 +  

 
1 1  

1 2 +  

2  1  

2 2 +  

 

 
1 1  2 1  

 1 2 +  

 

  
1 1  

 

 

4.3.1  ◦☻♥ⱶ─  

╩ ℮ ─☻כ◔ ╩ ⌐ ∆╢⁹ 

(1) ᵑ ᵔ  

 

 
 

 4-2 ─ ◦☻♥ⱶ 

HC

TC

TC

HC

TC
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HC

TC

TC

HC

TC

 

 

 4-3 ⌐⅔↑╢ ◦☻♥ⱶ1 ▬ⱷכ☺ 

 

 

 

TC
TC

HC

HC

TC

TC

HC

TC

 
 

 4-4 ⌐⅔↑╢ ⱥכ♩ⱳfiⱪ ◦☻♥ⱶ2 ▬ⱷכ☺ 
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 4-5 ⌐⅔↑╢ ◦☻♥ⱶ─  

  

 
 

1  

 

 

2  

 

 ה

 

 ה

 

 ה

 

 ה

 

  

 ה

 

 ה

 

  ה

 ה

 

 

 ה

 

 ה

 

 ה

 

  ה

 ה

 

70 ה
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(2) ᵕ  

 

200 200  

 

 

 4-5 ─ ◦☻♥ⱶ 

 

TC

 

 4-6 ⌐⅔↑╢ ▬ⱷכ☺ 
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 4-6 ⌐⅔↑╢ ◦☻♥ⱶ─  

   1  

 

 ה

 

 ה

 

 ה

 

  ה  

 
A ה

 

 ה

 

 ה
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(3) ᵖ  

 

 

 4-7 ─ ◦☻♥ⱶ 

 

 

 

0.0 L/min

10.0

TC
TC

HC

TC

 4-8 ⌐⅔↑╢ ⱥכ♩ⱳfiⱪ ◦☻♥ⱶ2 ▬ⱷכ☺ 

 

0.0 L/min

10.0

TC
TC

HC

TC
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 4-7 ⌐⅔↑╢ ◦☻♥ⱶ─  

  
 2  

 

 ה

 

  ה

 ה

 

  

 ה

 

  ה 

 ה

 

  ה

  ה

70 ה

 

 

 

(4) ᵗ  

  

 4-9 ─ ◦☻♥ⱶ⌐⅔↑╢ ◦☻♥ⱶ1 ▬ⱷכ☺ 

680 L/min 178 L/min

72.0 72.0

100

680 L/min 178 L/min 150 L/min

61.0 72.0 60.0

2 522 kW 522 kW

178 L/min 150 L/min

30.0 10.0

7

695 L/min 205 L/min 900 L/min

56.0 55.0 55.8

15.0L/min

1.0

0 L/min

18.0

220

55 L/min

58.0 55 L/min 220 L/min

56.0 56.0

120

1,240L/min 340 L/min 1,580L/min 1,580 695 L/min 275 L/min 970 L/min

58.0 58.0 58.0 58.0 56.0 56.0 56.0

0.0 L/min

2.0

545 L/min 65 L/min 610 L/min 210 L/min

56.0 56.0 56.0 10.0

748 L/min 72 L/min 820 L/min 40 L/min

42.0 42.0 42.0 56.0

TI  FI

TI

 FI

TI

 FI
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 4-8 ─ ◦☻♥ⱶ⌐⅔↑╢ ◦☻♥ⱶ─  

  1  

 

 

 ה

 

  ה 

 

  ה

  ה

  ה

 

 

 

4.4  ─╕≤╘ 

4.4.1   

↓╣╕≢⌐ ⇔√ ⁸≡™≈⌐☻כ◔ ─ ╩ ∆╢⁹ ⌐№√∫≡

⇔√ ╩ ⌐ ∆⁹ 
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(1)  

⌐⅔↑╢ ╩ ⌐ ∆⁹ 

 

ᵑ A 

ה │ ™ ─ ≤ ⇔≡™╢√╘⁸ ≤ ─ ⅛╠ⱥכ♩ⱳfiⱪ

─ ╩ ℮╙─≤⇔√⁹ 

ᵒ B 

ה │ ™ ─ ≤ ⇔≡™╢√╘⁸ ≤ ─ ⅛╠ⱥכ♩ⱳfiⱪ

─ ╩ ℮╙─≤⇔√⁹ 

ᵓ  

ה ⅜ ⌂√╘⁸ ≤─ Ᵽꜝfi☻⅛╠ ╩ ⇔√⁹ 

ᵔ₈ ─ ₉╝ ↕  

ה ⅔╟┘ⱥכ♩ⱳfiⱪ⌐╟╢ ─ │ ─╖≤⇔√⁹ ∫≡ ⌐│

⌐ ™╠╣√ │ ╕╣≡™⌂™⁹ 

ה │ ╡ ≢№╡⁸ ⌐ ─ ╩ ╣ ⅎ╢√╘⁸ ⌐╟╢

│ ─ ╩ ≤⇔√⁹ 

ᵕ  

ה ─ ⅛╠⁸ ⅛╠ ╩ ℮ │ 100L/ ≤⇔√⁹ 

ה ⅜ ™ 11 ⅛╠ 6 ╕≢─ 8ﬞ ╩ ⌐⁸ ⅛╠─ ⌐╟╡ ╩ 17ϴ

╕≢ ∆╢─⌐ ⌂ ─ 100L/ ╩ ↑╢╙─≤⇔√⁹ 

ᵖ  

כ◑ꜟⱠ◄ה ⁸ ⅜ ⌂√╘⁸ ╩₈ᵒ ₉─ ╩

⌐⇔≡ ⇔√⁹ 

ᵗ  

ה ─ ≢│⁸ ─ ◦☻♥ⱶ⌐╟∫≡ ╩ ℮↓≤╩ ⇔⁸∕─

╩ ↑╢ ─ ╩ ⇔√⁹ │ ◦☻♥ⱶ ⌐╟╡⁸ⱳfiⱪ

⌐⅛⅛╢ ╩ ⇔√⁹ 

 

(2) ⌂  

─☻כ◔ ─ ⌐№√∫≡ ⇔√ ╩ ⌐ ∆⁹ 
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Ẽ  

ה 10ϴ 

ה 35ϴ 

ה  

  

Ⱳ▬ꜝכ A 55 /L ₈ ─ ₉╝ ↕ ⁸ 65 /L ₈ ─

₉╝ ↕  

600 /m3 ₈ ─ ₉╝ ↕ ⁸143 /m3 ₈ ─ ₉╝ ↕

 

☻כ◔ ☻כ◔⁸│≢2 1≤ ⇔≡ │ ∆╢⅜⁸ ∆╢ ─

⅜ ╟╡ ↄ⌂╢√╘⁸ ─ ╙ ⌐ ∂≡ ↄ ∆╢ ⅜

№╢⁹ ─ ☻כ◔⁸│≢ ☻כ◔≥ ⌐⅔™≡⁸ ⅜ ℮ │ ∂

≤⇔≡⁸ ≤─ │ 0 ≤⇔√⁹√∞⇔⁸ ⌐ ⇔≡│⁸ ⌐ ╩ ∆╢↓

≤╩ ☻כ◔⁸╘√╢∆ ≢│ ─ ≤⇔≡ 70 /m3≤ ⇔√⁹ ─

☻כ◔ 2≢│⁸ ☻כ◔⅜ 1⌐ ═≡ ∆╢⅜⁸ ─ ⅛╠ │

☻כ◔ 1≤ ⌐⌂╢≤⇔≡⁸ ─ ╩ 79.9 /m3≤ ⇔√⁹ 

ה  

 ⌐⅔↑╢ ⁸ ⁸ ─ ⁸ │ ─╟℮⌐ ⇔√⁹ 

  

 ᵑ  

A 

ᵒ  

B 

ᵓ  

 

ᵔ ─  

╝ ↕  

ᵕ  

 

ᵖ

 

 
8,760h/  8,760h/  8,760h/  5,475h/  Ί Ί 

 
3,600h/  3,600h/  3,600h/  2,100h/  3,600h/  3,600h/  

 
8,760h/  8,760h/  8,760h/  5,110h/  Ί Ί 

 
4.5% 1.9% 1.9% 3.0% Ί 4.2 % 

 

 

Ẽ◦☻♥ⱶ  

ה ⱪ꜠כ♩ ─ ╩ ⇔⁸ │ 100%≤⇔√⁹ 

ⱳfiⱪ♩כⱥה ⱥכ♩ⱳfiⱪ─ ╩ ⇔⁸ ⌐╟╠∏COP│ 3≤⇔√⁹ 
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Ẽ◖☻♩ ─  

ה  

 │⁸ ≢ ◦☻♥ⱶ─ ⌐ ╢ ◖☻♩ ◦☻♥ⱶ ≢ ⇔√Ɫ♇♅fi◓

≤∆╢⁹ ⌐╟∫≡│⁸ ⌐ ⁸ⱥכ♩ⱳfiⱪ ╩ ∆

╢☻Ɑכ☻⅜⌂ↄ⁸ ⌐ ∆╢ ╙ ⅎ╠╣╢⅜⁸∕─ ─ ─ │ ╪≢

☻כ◔⁸√╕⁹™⌂™ 2 ─ ⁸ ⅔╟┘ ─ ⅜

≤⌂╢⅜⁸↓╣╠─◖☻♩│ ─ ≤∆╢⁹ 

 │⁸ ⁸ ⁸ ⅛╠⌂╢ ≤ 27.63%

1000 ⁸21.88% 1000 5000 ⁸19.97% 5000 ⅛╠⌂╢

╙─≤⇔√⁹ 

ה  ♩☻◖☻ⱷfi♥♫fiה

 ⌐⅔↑╢ ⁸ ⌐⅛⅛╢ ≤⇔≡⁸ ◦☻♥ⱶ 1 │

─ 4%⁸ ⱥכ♩ⱳfiⱪ ◦☻♥ⱶ 2 │ ─ 2.5%⅜ ⅛⅛╢≤⇔√⁹ 

ה  

◦☻♥ⱶ⌐ ∆╢ │™ↄ≈⅛ ↕╣╢⅜⁸ │ ─ 1/3 ─ ⅜

≢⅝╢ ╩ ⇔≡ ⇔√⁹ 

 

(3)  

─☻כ◔ ─ ⌐≈™≡│⁸↓╣╕≢⌐ ⇔√ ╩╙≤⌐ ⇔√

╩╙≤⌐ ℮⁹ 

Ẽ  

Ẽ CO2  

Ẽ  

Ẽ ÷ ♩☻◖☻ⱷfi♥♫fiה  

 

 

4.4.2   

≡™≈⌐☻כ◔ ⇔√ ╩  4-9⌐ ∆⁹ 

⌂⅔⁸ ⁸ │ ─ ╩ ™≡ ⇔√⅜⁸ ─ │ ⅜ ⅝ↄ⁸╕

√⁸ ─ ⅜ ⇔√ ⌐│⁸ ╩ ≤∆╢ⱥכ♩ⱳfiⱪ─ ⅜ ╕╢⁹

∕─√╘⁸ ⅜ ⇔√ ╙ ⇔⁸ ╩ ™⁸ 4-10⌐ ∆⁹ 



 

 36 

 

 4-9  

115 115 115 86 86 17 17 17 19 19 43 43 43 39 39 144 144 144 108 108 0.0 50.0 44.0 127 127 979.0 979.0

56.0 56.0 56.0 62.0 62.0 56.0 56.0 56.0 62.0 62.0 56.0 56.0 56.0 62.0 62.0 56.0 56.0 56.0 62.0 62.0 56.0 62.0 52.4 52.4 56.0 56.0

(kW) 139.5 167.4 320.7 185.5 339.1 0.0 12.1 31.8 15.6 35.3 0.0 36.3 71.2 12.7 47.6 0.0 41.2 58.2 41.2 58.2 0.0 104.0 104.0 0.0 151.3 0.0 522.0

250.0 201.0 65.0 184.0 99.0 241.0 230.0 203.0 227.0 200.0 115 104 57 104 57 61.7 37.1 18.3 37.1 18.3 130.4 48.0 48.0 41.0 0.0 468 0

55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 65 65 65 65 65 55 55 55 55 55 55 55

13,750 11,055 3,575 10,120 5,445 13,255 12,650 11,165 12,485 11,000 6,325 5,720 3,135 5,720 3,135 4,011 2,412 1,190 2,412 1,190 7,172 2,640 2,640 2,255 0 25,740 0

-2,695 -10,175 -3,630 -8,305 -605 -2,090 -770 -2,255 -605 -3,190 -605 -3,190 -1,599 -2,821 -1,599 -2,821 -4,532 -4,532 -2,255 -25,740

(kW) 330 331 414 331 418 245 246 263 246 263 220 221 246 221 246 174 174 194 174 194 246 252 252 160 209 10

1,801,0001,812,0002,306,0001,812,0002,124,0001,801,0001,812,0002,306,0001,812,0002,088,000 542,600 550,000 765,000 550,000 765,000 738,800 738,800 850,000 738,800 850,000 2,153,9602,202,7792,202,779 500,000 740,000 14,000

1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1585.5 1585.5 1,585.5

13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63

12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49

6,279 6,298 7,877 6,298 7,953 4,661 4,680 5,004 4,680 5,004 4,186 4,205 4,680 4,205 4,680 3,311 3,311 3,691 3,311 3,691 4,680 4,795 4,795 3,044 3,976 190

23,008 23,148 29,459 23,148 26,674 23,008 23,148 29,459 23,148 26,674 6,932 7,026 9,773 7,026 9,773 9,438 9,438 10,859 9,438 10,859 27,603 28,226 28,226 6,388 9,454 179

159 8,049 159 5,340 159 6,794 159 4,009 113 3,335 113 3,335 0 1,801 0 1,801 738 738 3,998 369

36,100 23,700 23,700 24,900 24,900 8,500 5,700 5,700 5,700 5,700 9,100 6,200 6,200 8,200 8,200 19,000 12,300 12,300 12,800 12,800

) 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 143 143 143 143 143

21,660 14,220 14,220 14,940 14,940 5,100 3,420 3,420 3,420 3,420 5,460 3,720 3,720 4,920 4,920 2,717 1,759 1,759 1,830 1,830

-7,440 -7,440 -6,720 -6,720 -1,680 -1,680 -1,680 -1,680 -1,740 -1,740 -540 -540 -958 -958 -887 -887

0 18,230 15,973

) 70 79.9

1,276 1,276

1,276 1,276

64,697 54,721 55,131 54,506 55,012 46,024 43,898 49,048 43,733 46,098 22,903 20,671 21,308 21,871 22,508 19,477 16,920 17,499 16,991 17,570 39,455 36,937 36,937 11,687 13,430 25,740 369

-9,976 -9,566 -10,191 -9,685 -2,126 3,024 -2,291 74 -2,232 -1,595 -1,032 -395 -2,557 -1,978 -2,486 -1,907 -2,518 -2,518 1,743 -25,371

15.4 14.8 15.8 15.0 4.6 -6.6 5.0 -0.2 9.7 7.0 4.5 1.7 13.1 10.2 12.8 9.8 6.4 6.4 -14.9 98.6

(t-CO2 679 544 176 499 269 652 623 551 614 543 312 281 154 281 154 154 92 46 92 46 353 130 130 110 0 1,439 0

(t-CO2 852 857 1,091 857 1,005 568 571 641 571 641 257 260 362 260 362 349 349 402 349 402 1,019 1,042 1,042 237 350 211 218

(t-CO2 1,531 1,401 1,267 1,356 1,274 1,220 1,194 1,192 1,185 1,184 569 541 516 541 516 503 441 448 441 448 1,372 1,172 1,172 347 350 1,650 218

2 -130 -264 -175 -257 -26 -28 -35 -36 -28 -53 -28 -53 -62 -55 -62 -55 -200 -200 3 -1,432

2,600 26,610 2,790 26,160 3,280 20,360 3,280 20,360 3,570 25,450 3,280 24,910 4,910 26,940 4,830 26,860 16,890 16,890 27,350 31,700

4,050 40,050 4,050 40,050 3,600 16,000 3,600 16,000 3,600 16,000 3,600 16,000 5,100 37,500 5,100 37,500 17,300 17,300 36,300 23,100

2,140 16,940 2,140 16,940 2,340 14,600 2,340 14,600 2,340 14,600 2,340 14,600 2,960 16,750 2,960 16,750 21,430 21,430 16,010 34,720

8,790 83,600 8,980 83,150 9,220 50,960 9,220 50,960 9,510 56,050 9,220 55,510 12,970 81,190 12,890 81,110 55,620 55,620 79,660 89,520

2,428 16,695 2,480 16,605 2,547 10,177 2,547 10,177 2,627 11,193 2,547 11,085 2,838 16,214 2,820 16,198 11,107 11,107 15,908 17,877

11,218 100,295 11,460 99,755 11,767 61,137 11,767 61,137 12,137 67,243 11,767 66,595 15,808 97,404 15,710 97,308 66,727 66,727 95,568 107,397

561 5,015 573 4,988 588 3,057 588 3,057 607 3,362 588 3,330 790 4,870 786 4,865 3,336 3,336 4,778 5,370

11,779 105,310 12,033 104,743 12,355 64,194 12,355 64,194 12,743 70,605 12,355 69,925 16,598 102,274 16,496 102,173 70,064 70,064 100,347 112,767

3,739 33,432 3,820 33,252 3,922 20,379 3,922 20,379 4,046 22,414 3,922 22,198 5,269 32,468 5,237 32,436 22,242 22,242 31,856 35,799

471 2,633 481 2,619 494 1,605 494 1,605 510 1,765 494 1,748 664 2,557 660 2,554 2,803 2,803 2,509 4,511

1.2 15.2 1.2 14.8 7.6 6.9 7.4 23.0 8.8 9.0 5.4

0.8 10.4 0.8 10.1 5.2 4.7 5.1 15.7 6.0 6.2 3.7 

 

ᵗ ─ ◦☻♥ⱶ─ │⁸ ╩ ↑╢ ≢ ↕╣╢ ╩ ∆⁹ 
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 4-10 ─  

11,779 105,310 12,033 104,743 12,355 64,194 12,355 64,194 12,743 70,605 12,355 69,925 16,598 102,274 16,496 102,173 70,064 70,064 100,347 112,767

471 2,633 481 2,619 494 1,605 494 1,605 510 1,765 494 1,748 664 2,557 660 2,554 2,803 2,803 2,509 4,511

-9,976 -9,566 -10,191 -9,685 -2,126 3,024 -2,291 74 -2,232 -1,595 -1,032 -395 -2,557 -1,978 -2,486 -1,907 -2,518 -2,518 1,743 -25,371

1.2 15.2 1.2 14.8 7.6 6.9 7.4 23.0 8.8 9.0 5.4

0.8 10.4 0.8 10.1 5.2 4.7 5.1 15.7 6.0 6.2 3.7

-11,201 -14,191 -11,841 -13,460 -2,401 2,074 -2,641 -951 -2,507 -3,045 -1,307 -1,845 -3,172 -3,063 -3,101 -2,992 -4,578 -4,578 158 -37,071

1.1 9.1 1.1 9.7 6.5 5.8 6.4 55.2 15.2 721.8 6.6 202.1 6.8 233.4 39.5 39.5 3.5

0.7 6.2 0.7 6.6 4.4 3.9 4.4 37.7 10.4 492.7 4.5 137.9 4.6 159.3 26.9 26.9 2.4

-12,181 -17,891 -13,161 -16,480 -2,621 1,314 -2,921 -1,771 -2,727 -4,205 -1,527 -3,005 -3,664 -3,931 -3,593 -3,860 -6,226 -6,226 -802 -46,431

1.0 6.9 0.9 7.6 5.8 5.1 386.3 5.7 28.9 12.0 55.6 5.5 74.4 5.6 78.3 20.5 20.5 2.7

0.7 4.7 0.6 5.2 4.0 3.5 263.7 3.9 19.8 8.2 38.0 3.8 50.8 3.8 53.4 14.0 14.0 1.8

100 110

55 65

9080
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5   ◦☻♥ⱶ─  

5.1  ◦☻♥ⱶ─  

─ ⌐№√╡⁸ ⌂ ⁸ ☻Ɑ⁸☻כ ☻ⱷfi♥♫fiה ⌐≈

™≡ ╩ ℮⁹ ╩ ℮◦☻♥ⱶ≤⇔≡│⁸↓╣╕≢⌐⸗♦ꜟ ╩ ∫√ ─☻כ◔ ⅛╠⁸

⁸ ⌐⅔™≡ ⌂╙─╩ ⇔√⁹ 

 

Ẽ ─ ⅛╠ ⇔√ ◦☻♥ⱶ 

з ☻כ◔ 2 62ϴ │ ◦☻♥ⱶ─◔כ☻ 56ϴ ⌐ ═≡⁸ ◖

☻♩⅜ ⇔⁸∕─◖☻♩ 2.8 ╩ ╢∞↑─

⅜╖╠╣⌂™↓≤╛⁸ ─ ⌂≥ ╩ ╦⌂™ ≢│⁸

─ ⌐╟╡ ─ ⅜ ∆╢ ─ ☻כ◔⁸╘√╢№⅜ 56ϴ

─⸗♦ꜟ╩ ⇔√⁹ 

ќ◔כ☻ 1─⸗♦ꜟ╩  

 

и ≤⇔≡ 5 ╩ 1/3 ╩ ⇔√ ≤⇔≡ ⇔√⁹ 

ќᵑ-1-1⁸ᵒ-1-1⁸ᵓ-1-1⁸ᵔ-1-1 

 

й ⱥכ♩ⱳfiⱪ╩ ╪∞◦☻♥ⱶ ⌐≈™≡⁸ ─ ≢│ ⅜ ™╙──⁸

⌐ ⅜ ⇔√ ⌐│ ⅜╖╠╣╢ A ≢─ ⸗♦ꜟ╩

⇔√⁹ 

ќᵑ-1-2 

 

Ẽ ⌐⅔↑╢⸗♦ꜟ ⁸ ─ ⅛╠ ⇔√ ◦☻♥ⱶ 

к ⌐⅔↑╢ ◦☻♥ⱶ⌐≈™≡⁸ ─ ≢│ ⅜ ™╙──⁸∕─

◄Ⱡꜟ◑כ◦☻♥ⱶ≤─ ╖ ╦∑⌐╟╢ ⅜ ≢⅝╢ ⅜№╢↓≤⁸╕√⁸

─ ≤⇔≡─▬ⱷכ☺▪♇ⱪ ╛⁸ ↄ─ ה ⅜ ╣╢ ≢╙№╡

─ ⅛╠╙ ⇔√⁹ 

ќᵕ-1-1 

 

л ─ ⅛╠─ ᵗ-1-1 ◦☻♥ⱶ⌐≈™≡⁸ ─ ⅛╠₈ ─ ₉╝

↕ ╕≢ ╩ ꜟ♦⸗╩☻כ◔╢∆ ⌐ ∆╢√╘ ⇔√⁹ 

ќᵗ-1-1─ ⸗♦ꜟ 

 

м ╩ ⇔√ⱥכ♩ⱳfiⱪ ⸗♦ꜟ─ ⅜ ™ ─ ≈≤⇔≡⁸ ─

⅜ ⅎ╠╣╢√╘⁸ ⅛╠ ╩ ⇔⁸ⱥכ♩ⱳfiⱪ─ ≤⇔≡ ∆

╢⸗♦ꜟ╩ √⌐ ⇔√⁹ ─ │₈ ─ ₉╝ ↕ ╩ ≤∆╢⁹ 

ќᵘ-1-2─⸗♦ꜟ╩  
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5.2  ◦☻♥ⱶ─  

(1) ꜞ☻♩⁸ ☻Ɑכ☻─  

Ɑכ☺≢ ⇔√◦☻♥ⱶ⌐≈™≡⁸ ╩ ℮⁹ ⁸│≡™≈⌐☻כ◔ ꜞ☻♩⅔╟

┘ ▬ⱷכ☺ ╩ ⇔√ ⁹╕√⁸↓╣╠─ ─☻כ◔ ╩  5-1 ⌐ ∆⁹

⌂⅔⁸  4-9─ ⅛╠─ │⁸₈ ─ ₉╝~↕ ╩ ⌐ᵗ-1-1─ ⸗♦ꜟ⁸ᵘ-

1-2╩ ⇔⁸ ≡™≈⌐♩☻◖☻ⱷfi♥♫fiה ─☻כ◔ ╩ ╣≡™╢⁹ 

 

Ẽ ◦☻♥ⱶ─ ─ ⁸ ☻Ɑכ☻ 

ü  

ה  ⱪ꜠כ♩ ⁸ⱳfiⱪ  

ה  ☻Ɑכ☻ ◦☻♥ⱶ─ ⌐│ ⅝⌂☻Ɑכ☻╩ ≤⇔⌂™√╘⁸ ─

⌐ ╘╠╣╢↓≤⅜ ⌂ ⅜ ™⁹√∞⇔⁸ ─ ♩כꜟ ╩ ∆╢ ⅜№╢⁹ 

 

ü ⱥכ♩ⱳfiⱪ 

ה  ⱪ꜠כ♩ ⁸ ⁸ⱥכ♩ⱳfiⱪ⁸ ⁸ⱳfiⱪ  

ה  ☻Ɑכ☻ ╩ ≤⇔√ⱥכ♩ⱳfiⱪ─ ⌐│⁸ⱥכ♩ⱳfiⱪ ─ ⌐⁸

─  ╛ ─ⱳfiⱪ ⅜ ≤⌂╡⁸ ↄ─ ≢│↓╣╠─ ⌂ ╩

 ⌐ ╘╢↓≤⅜ ≢№╢⁹∕─√╘⁸ ─ ☻Ɑכ☻⌂≥⌐ √⌂ ☻

Ɑכ ☻╩ ↑╢ ⅜ ∂╢⁹ 

 Ⱳ▬ꜝכ│ ∑∏⌐Ᵽ♇◒▪♇ⱪ⁸Ⱨכ◒ ≤⇔≡ ⇔≡⅔ↄ↓≤⅜ ╕⇔™⁹  

 

 

─♩☻◖☻ⱷfi♥♫fiה (2)  

─ ⌂ ─☻ⱷfi♥♫fiה ╩ ⌐ ∆⁹ⱥכ♩ⱳfiⱪ ⌐≈™≡╙

⌂ⱷfi♥♫fi☻│ ⌂ↄ⁸ ⌂ ≤ ─ ≤⌂╢⁹ 

 

Ẽ  

ה ⁸ 3 ⌐ 1  

ⱳfiⱪה ⁸ 3 4 ⌐ 1  

 

Ẽⱥכ♩ⱳfiⱪ 

ה ⁸ 3 ⌐ 1  

ⱳfiⱪה ⁸ 3 4 ⌐ 1  

ⱳfiⱪ♩כⱥה ⁸ 10 ⌐ 1  

ה כ♫כ꜠♩☻ ⁸ 2 ⌐ 1  

 

─☻ⱷfi♥♫fiה ⁸ ⌐≈™≡│⁸ⱷ⁸כ◌כ◄fi☺♬▪ꜞfi◓ ⁸ ─

⌐ⱥ▪ꜞfi◓⇔√ ╩ ⌐ ⌂⸗♦ꜟ≤⇔≡ ⇔√⅜⁸ ─ ─

⌐╟∫≡ ⌂╢⁹ 
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☻כ◔ 5-1   

115 115 115 17 17 43 43 144 144 144 144 0.0 50.0

56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0

(kW) 139.5 167.4 320.7 0.0 12.1 0.0 36.3 0.0 41.2 52.3 34.9 0.0 104.0

250.0 201.0 65.0 241.0 230.0 115 104 61.7 37.1 14.7 14.7 130.4 48.0

55 55 55 55 55 55 55 65 65 65 65 55 55

13,750 11,055 3,575 13,255 12,650 6,325 5,720 4,011 2,412 956 956 7,172 2,640

-2,695 -10,175 -605 -605 -1,599 -3,055 -3,055 -4,532

(kW) 330 331 414 245 246 220 221 174 174 176 197 246 252

1,801,000 1,812,000 2,306,000 1,801,000 1,812,000 542,600 550,000 738,800 738,800 752,800 943,784 2,153,960 2,202,779

1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5 1,585.5

13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63

12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49

6,279 6,298 7,877 4,661 4,680 4,186 4,205 3,311 3,311 3,349 3,756 4,680 4,795

23,008 23,148 29,459 23,008 23,148 6,932 7,026 9,438 9,438 9,617 12,057 27,603 28,226

159 8,049 159 113 0 217 3,064 738

36,100 23,700 23,700 8,500 5,700 9,100 6,200 19,000 12,300 14,500 14,500

) 600 600 600 600 600 600 600 143 143 143 143

21,660 14,220 14,220 5,100 3,420 5,460 3,720 2,717 1,759 2,074 2,074

-7,440 -7,440 -1,680 -1,740 -958 -643 -643 0

0 18,230

) 70

1,276

1,276

64,697 54,721 55,131 46,024 43,898 22,903 20,671 19,477 16,920 15,996 18,843 39,455 36,937

-9,976 -9,566 -2,126 -2,232 -2,557 -3,481 -634 -2,518

15.4 14.8 4.6 9.7 13.1 17.9 3.3 6.4

(t-CO2 679 544 176 652 623 312 281 154 92 46 92 353 130

(t-CO2 852 857 1,091 568 571 257 260 349 349 402 349 1,019 1,042

(t-CO2 1,531 1,401 1,267 1,220 1,194 569 541 503 441 448 441 1,372 1,172

2 -130 -264 -26 -28 -62 -55 -62 -200

2,600 26,610 3,280 3,570 4,910 10,480 22,180 16,890

4,050 40,050 3,600 3,600 5,100 23,100 10,900 17,300

2,140 16,940 2,340 2,340 2,960 30,850 30,450 21,430

8,790 83,600 9,220 9,510 12,970 64,430 63,530 55,620

2,428 16,695 2,547 2,627 2,838 12,867 12,687 11,107

11,218 100,295 11,767 12,137 15,808 77,297 76,217 66,727

561 5,015 588 607 790 3,865 3,811 3,336

11,779 105,310 12,355 12,743 16,598 81,162 80,028 70,064

3,739 33,432 3,922 4,046 5,269 25,766 25,406 22,242

536 2,717 417 417 861 945 1,544 1,658

1.2 15.4 7.2 7.0 9.8 32.0 81.5

0.9 10.5 4.9 4.8 6.7 21.8 55.6
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5.3  ⌐ ↑√  

↓╣╕≢⌐ ⇔≡⅝√ ◦☻♥ⱶ─ ⌐ ↑≡─ ╩ ∆╢⁹ 

 

Ẽ  

─ ה ⅜ ⌐ ╠╣╢√╘⁸ ≢ ⅜

≤⌂╢ ⁹ 

☻כⱭ☻ ה ⱥכ♩ⱳfiⱪ⌐ ═≡ ☻Ɑכ☻│ ⅝ↄ⌂™⅜⁸ ⌐ √⌂

☻Ɑכ☻⅜  ≤⌂╢⁹ 

♩☻◖ ה ⱥכ♩ⱳfiⱪ⌐ ═≡ ◖☻♩│ ≤╙⌐ 1 1.5 ≢№╢⅜⁸

╩  ⇔√ ⅜ ≢№╢⁹ 

─⧵ ה  ─ ◦☻♥ⱶ⅛╠─ ⌐╟╢ ─ ⁸ ─ ⁸ ⁸

─◖☻♩ ─ ⅜ ≢№╢⁹ ─ ◦☻♥ⱶ⅛╠₈ ─ ₉╝

↕ ╕≢ ╩ 600m ⇔√ ⁸ 2.5 ─ ⅜⅛⅛╢√╘⁸

─ ⌐ ╦∑√ ╛  ┼─ ─ ⅜ ≢№╢⁹  

 

Ẽⱥכ♩ⱳfiⱪ 

─ ה │ ≢№╢⅜⁸ ≤⌂╢ ⅜ ⌐ ⌂

⅜ ≤ ⌂╢⁹ⱥכ♩ⱳfiⱪ│ ─ ⌂ ╩ ∆╢≤⁸ ⌐ ⌐ ⅜№

╢ ≢─ │ ⅝ↄ⌂╢⁹ 

☻כⱭ☻ ה ⱥכ♩ⱳfiⱪ ⁸ ─ ⌂≥⁸ ⌐ ╕╠⌂™ ⅜╒≤

╪≥≢№╢√╘⁸ ☻Ɑכ☻─ ⌂≥⅜ ≢№╢⁹╕√⁸ ─ ⅝ ╖⌐│⁸

─ ⌐ ∆╢ ⅜№╢⁹╕√⁸ ⅛╠ ╩ ⅝ ╗ │

≤─ ⅜ ≢№╢⁹ 

♩☻◖ ה ⌐╟╢ ™│№╢⅜⁸1 ─ ◖☻♩⅜⅛⅛╢√╘⁸

─ ⅝ↄ⌂╢  ⌂◦☻♥ⱶ ─ ⁸ ─ ⅜ ≢№╢⁹ 
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6   ⌐ ─ⱶכ◐☻√↑  

6.1  ⌐ ↑≡ 

─ ⌐ ↑≡ ה ∆╢ ╩ ⌐ ∆╢⁹ 

 

(1) ◦☻♥ⱶ─ ⌐ ↑≡ 

≢ ה ⇔√ ◦☻♥ⱶ─ ⌐№√∫≡│⁸ ─ ⌐╟╡ ─ ⁸♃▬

Ⱶfi◓⅜ ↕ ╣╢╙─≤⌂╢⁹ 

⁸≡™⅔⌐ ה ─◄Ⱡꜟ◑כ ─ ⌐ ↑≡⁸╕∏│₈ ─ ₉╝ ↕ ⌂

≥─ ⌐ ⅔™≡ ⌂⸗♦ꜟ ╩ ™⁸∕─ ╩ ⇔⌂⅜╠⁸ ┼─

╩ ∆╢⁹ 

─ ה ◦☻♥ⱶ─ ⌐≈™≡│⁸ ⌐ ⌂ ⁸ ╩ ⇔⁸

 ≢─ ╩ ∆╢⁹ 

 

(2) ◒꜠☺♇♩─  

♩♇☺꜠◒ ה fiכꜞ◓⁸ ⌂≥╩ ⇔⁸CO2 ╩◒꜠☺♇♩≤⇔≡

∆╢↓≤≢⁸  ─ ╩ ╘╢↓≤⅜ ≢№╢⁹ 

 

(3) ─  

─☻● ה ⌐ ∆╢ ─◄Ⱡꜟ◑כ ╩ ╢ ─ ⌐ ⇔⁸

─  ⁸ ⅜ ≢№╢⁹ 

─ ה ⌐№√∫≡│⁸ ─ ꜟכꜙ☺◔☻⁸ ⌐ ∆╢ ⅜№╢⁹ 

 

(4) √⌂ ─ⱶכ◐☻  

─ ה ⅛╠ ⌐ ∆╢ ⅜ ⇔™ ╛☻כꜞ⁸╘√╢№≢ ⱨ□fi

♪⌂≥─ ╩ⱶכ◐☻⌂ √ ⇔√ ╙ ⅎ╠╣╢⁹ 
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6.2  ◦☻♥ⱶ─ ─ⱶכ◐☻  

─ ⌐№√╡⁸ ╩ ⌐ ╘≡™ↄ√╘─☻◐כⱶ╩ ∆╢⁹ 

 

ⱶᵑכ◐☻ (1) ESCO ─☻כꜞ│  

◄Ⱡꜟ◑כ◘כⱦ☻ ╩ ℮ ESCO ☻כꜞ╛ ≤ ⇔⁸ ⅛╠ ╕

≢∆═≡ │ ╩╕⅛∑⁸ │ ─◄Ⱡꜟ◑כ◘כⱦ☻ ☻כꜞ│ ╩

℮∞↑≤⌂╢⁹ │ ≤⌂╢⅜⁸ ─ ╛ꜞ☻◒ ≤⇔≡⁸

─ ╩ ⇔≡ ∆╢↓≤╙ ↕╣╢⁹ 

 

Ẽⱷꜞ♇♩ ⌐⅔™≡⁸ ⌐ ⅝⌂ ╩ ℮ ⅜⌂ↄ⌂╢⁹╕√⁸

ESCO ≤⇔≡ ℮   │⁸ ◄Ⱡ ⅜ ↕╣╢⁹ 

 

Ẽ    ESCO ≢│ ─ ⅜ ™↓≤⅜ ╘╠╣╢⁹ ─ ⁸ ╩

∆╢√╘⌐│ ⁸ ∞↑≢│⌂ↄ⁸∕─ ─ ◄Ⱡ ╙ ╦∑√

╛⁸ ─ ╩Ᵽfi♪ꜞfi ◓⇔√ ≤∆╢↓≤╙ ⅎ╠╣╢⁹ 

 

 

 

 ⱶᵑכ◐☻ 6-1 

 

ESCO  

 

  

 

 
 

ESCO  

 

 
 

 

   

  

 

A 

B 
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ⱶᵒכ◐☻ (2) ⱨ□fi♪ ─  

╛ ─ ◄Ⱡꜟ◑כ ≢ ⌐ ─№╢ ╩ⱶכ◐☻ ⇔⁸

≢ ⌐ ∆╢ SPC ╛ ⱨ□fi♪⅜ ╩ ™⁸ ╩

∆╢ ┼ ╩ ℮⁹SPC │₈ ≢ⱶᵑ₉כ◐☻ ⇔√ ESCO ─ ╩ √∆

↓≤╙ ≢№╢ SPC ⅜ ─ ╩ ™⁸ ⌐◄Ⱡꜟ◑כ◘כⱦ☻╩ ∆╢

⁹╕√⁸ ≢ ╠╣╢ CO2 ◒꜠☺♇♩╩ ┼ ∆╢↓≤≢ ─ ⅜

≢№╢⁹ 

 

Ẽⱷꜞ♇♩ ⅜ ⌐ ╩ ℮ ⅜⌂™⁹CO2 ◒꜠☺♇♩─ ╛ ─

⌐ ╩ ╢↓≤≢⁸ ─ PR ╙ ≢⅝╢⁹ 

 

Ẽ ⅜ⱶכ◐☻    ≢№╡⁸ ─√╘⌐│№╢ ─ ⅜ ≤⌂╢⁹

  ⅜ ∆╢ ⌐│⁸ ⌐ ╩ ∆╢⁹ 

 

 

 

 

 ⱶᵒכ◐☻ 6-2 

 

 

SPC  

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

A 

B 
 

 

 

 

 

CO2  

 

CO2
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 ESCO ≤│ 

 

ESCO ≤│⁸ ◄Ⱡꜟ◑כ⌐ ∆╢ ╩☻ⱦכ◘⌂ ⇔⁸ ─ ≤ ─

⌐ ∆╢ⱦ☺Ⱡ☻≢⁸ ◄Ⱡꜟ◑כ ─ ⌐╟╡ ─ ◄Ⱡꜟ◑כ ⱷꜞ♇

♩ ─ ╩ ≤⇔≡ ╢ ≢№╢⁹ 

 

ẼESCO ─ ⌂  

. ─ ≢ ≡─ ╩ ℮  

◄Ⱡꜟ◑כ ⌐ ⇔√ ⁸ ⁸ESCO ─ │ ≡⁸ ◄Ⱡꜟ◑כ⌐╟╢

≢ ╦╣⁸ ─ │ ≡ ─ ≤⌂╢⁹ 

 

. ◄Ⱡ ╩ ESCO⅜ ∆╢  

ESCO ⌐╟╢ ◄Ⱡ ╩ ESCO ⅜ ⇔⁸↓─ ⁸ ⌐ ⅜ ∂√ ⁸

ESCO⅜ ∆╢⁹ ╩ ℮≤ ⌐ ─ ╩ ℮⁹  

 

. ╩☻ⱦכ◘⌂ ∆╢ 

 ESCO │⁸ ◄Ⱡ ⁸ ─ ⁸ ה ≤™∫√ ⌐ ⱦכ◘╢╦

☻≤≤╙⌐⁸ ─ ⁸ ⁸ ╩ ╗ ╩☻ⱦכ◘⌂ ∆╢⁹

⌐ ◄Ⱡ ⌐ ∆╢ⱡ►Ɫ►⅜⌂ↄ≡╙⁸ ╩ ⇔⌂ↄ≡╙⁸ ≡╩ ESCO ⅜ ╩

∫≡ ℮⁹ 

 

. ◄Ⱡ ─ ╩ ∆╢ 

 ─ ─ ╩ ⇔≡ ℮⁹ ─ ⌐ ╩ ≈↓≤⅛╠⁸ ─ ◄

Ⱡ ╟╡ ◄Ⱡ ⅜ ↄ⌂╢≤ ↕╣≡™╢⁹ 

 

 

 6-3 ESCO ─ ≤  
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 ◦☻♥ⱶ  

5 ≢ ⇔√⁸ ⌐⅔↑╢ ◦☻♥ⱶ─ ⁸♃כ♦ ◦☻♥ⱶ─ ꜞ☻♩

⅔╟┘ ▬ⱷכ☺ ╩ ∆╢⁹ 

 

ᵑ A 

Ί  Ί♃כ♦

Ẽ ◦☻♥ⱶ 

 
80.0 L/min

56.0

80.0 L/min

53.0

6 85

43.6 L/min 30.0 L/min 80.0L/min 117.0L/min

43.0 58.0 53.0 74.6

13.6L/min 27.9kW 27.9kW

10.0 80.0L/min 117.0L/min

58.0 78.0

384 kW

250.0L/min 250.0L/min 200.0L/min

31.5 L/min 20.0 L/min 22.0 22.0 46.0

40.5 58.0 139.5kW 139.5kW 139.5kW

11.5L/min 250.0L/min 250.0L/min 200.0L/min

10.0 30.0 30.0 56.0

140 kW

444.3L/min 444.3L/min 692.0L/min

37.9 L/min 30.0 L/min 45.0 45.0 71.6

48.0 58.0 310.0kW 310.0kW 310.0kW

7.9 L/min 444.3L/min 444.3L/min 692.0L/min

10.0 55.0 55.0 78.0

409 kW

113.0L/min

35.0 68.6 L/min

66 10.0 163

792.0L/min 68.6L/min 36,056 483

4.5% 10.0 28,000 576

35.6L/min 10 85

60.0 35.6L/min 200.0L/min 10,800

10.0 69.1

124.2kW 124.2kW 22,700

35.6L/min 200.0L/min

6 60.0 78.0

1,150kW 146.6kW

308.2kW

HC

HC

HEX-4

HEX-1

HEX-2

HEX-3

 

 - 1 A ◦☻♥ⱶⱨ꜡כ  

 

 

Ẽ ◔כ☻ᵑ  

80.0 L/min

56.0

80.0 L/min

53.0

6 85

80.0L/min 35.6L/min

53.0 21.2

27.9kW 27.9kW

80.0L/min 35.6L/min

4 48.0 10.0

0.75kW

34.5 L/min 30.0 L/min L/min L/min

43.0 48.0

4.5 L/min kW kW

10.0 L/min L/min

384 kW

250.0L/min 250.0L/min 200.0L/min

24.9 L/min 20.0 L/min 22.0 22.0 43.0

40.5 48.0 139.5kW 139.5kW 139.5kW

4.9 L/min 250.0L/min 250.0L/min 200.0L/min

10.0 30.0 30.0 53.0

140 kW

444.3L/min 444.3L/min 692.0L/min

30.0 L/min 30.0 L/min 45.0 45.0 71.6

48.0 48.0 310.0kW 310.0kW 310.0kW

0.0 L/min 444.3L/min 444.3L/min 692.0L/min

10.0 55.0 55.0 78.0

409 kW

89.4L/min 0.75kW

35.0 45.0 L/min

66 10.0 163

792.0L/min 9.4 L/min 483

4.5% 10.0 576

35.6L/min 10 85

60.0 35.6L/min 200.0L/min

21.2 71.1

96.4kW 96.4kW

35.6L/min 200.0L/min

6 60.0 78.0

1,150kW

HC

HC

HEX-4

HEX-1

HEX-2

HEX-3

 

 - 2 A ᵑ ⱨ꜡כ  
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Ẽ ◔כ☻ᵑ  

 

80.0 L/min

56.0

80.0 L/min

53.0

6 85

80.0L/min 35.6L/min

53.0 21.2

27.9kW 27.9kW

80.0L/min 35.6L/min

4 48.0 10.0

0.75kW

34.5 L/min 30.0 L/min L/min L/min

43.0 48.0

4.5 L/min kW kW

10.0 L/min L/min

384 kW

250.0L/min 250.0L/min 200.0L/min

24.9 L/min 20.0 L/min 22.0 22.0 43.0

40.5 48.0 139.5kW 139.5kW 139.5kW

4.9 L/min 250.0L/min 250.0L/min 200.0L/min

10.0 30.0 30.0 53.0

140 kW

444.3L/min 444.3L/min 390.0L/min

30.0 L/min 30.0 L/min 45.0 45.0 63.6

48.0 48.0 310.0kW 310.0kW 310.0kW

0.0 L/min 444.3L/min 444.3L/min 390.0L/min

10.0 55.0 55.0 75.0

409 kW

89.4L/min

35.0 0.75kW 45.0 L/min

66 10.0 163

35.6L/min 792.0L/min 9.4 L/min 483

35.0 4.5% 10.0 576

35.6L/min 10 85

60.0 35.6L/min 200.0L/min

21.2 68.1

96.4kW 96.4kW

35.6L/min 200.0L/min
6 60.0 75.0

1,150kW

125.0L/min 380.0L/min 390.0L/min

35.0 20.0 63.6

1.5 kW 153.3kW 153.3kW 230.0kW

125.0L/min 380.0L/min 390.0L/min

17.4 14.2 2.2 75.0

380 390

2.2 1 3.7 kW

76.7kW

HC

HC

HC

HEX-4

HEX-1

HEX-2

HEX-3

TC

TC

 
 

 - 3 A ᵑ ⱥכ♩ⱳfiⱪ ⱨ꜡כ  
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Ί ꜞ☻♩Ί 

Ẽ ◔כ☻ᵑ  

 

 

 

 

   

   
        kW 

 

1 T- 1 

  

1  4.0 m3         

        FRP         

2 HEX- 1 

 

1    27.9 kW       

        0.18        

           53.0   48.0      

           10.0   21.2      

           80.0 L/min       

           35.6 L/min       

                    

3 P- 1 

  

1 32LPD5725A 36.0 L/min 220 kPa 0.75 200 

        32 mm  32 mm     

         A  A     

4 P- 2 

   

1 25LPD5.25S 36.0 L/min 100 kPa 0.25 200 

        25 mm  25 mm     

         A  A     

5 PY- 1 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     

6 MV- 1 

  

2     25 A   0.2 200 

                

7 TI- 1  1              

8 TI- 2 
 

1              

9 TI- 3 
 

2              
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Ẽ ◔כ☻ᵑ  

 

 

 

   

   
        kW 

 

1 T- 1 

  

1  4.0 m3         

        FRP         

2 T- 2  1  2.0 m3         

          FRP         

3 HEX- 1 

  

1    27.9 kW       

        0.18        

           53.0   48.0      

           10.0   21.2      

           80.0 L/min       

           35.6 L/min       

                    

4 HEX- 2 

  

1    153.3 kW       

        4.51        

           35.0   17.4      

           14.2   20.0      

           125.0 L/min       

           380.0 L/min       

                    

5 HP- 1  1 RHSCW200ME1  239.0 kW   76.7 400 

           380.0 L/min       

           20.0   14.2      

           153.3 kW       

           390.0 L/min       

           48.6   60.0      

           153.3 kW       

6 P- 1 

  

1 32LPD5725A 36.0 L/min 220 kPa 0.75 200 

        32 mm  32 mm     

           A  A     

7 P- 2 

  

1 25LPD5.25S 36.0 L/min 100 kPa 0.25 200 

        25 mm  25 mm     

           A  A     

8 P- 3  1 50 40FPSM20 125 L/min 130 kPa 1.5 200 

          50 mm  40 mm     

          A  A     

9 P- 4 

  

1 65 50FS4J53.7 380.0 L/min 180 kPa 3.7 200 

        65 mm  50 mm     

          A  A     

10 P- 5 

  

1 65 50FS4J53.7 390.0 L/ min 218 kPa 3.7 200 

        65 mm  50 mm     

          A  A     

11 PY- 1 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     
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        kW 

 

12 EXT- 1 

  

1     L       

           kPa       

13 EXT- 2 

  

1     L       

           kPa       

14 HC- 1 

  

2  15 m3/hr          

         1.0 mm         

15 AS- 1 

  

1  10 m3/hr      0.4 200 

        1.0 mm         

16 MV- 1 

  

1     80 A   0.2 200 

                

17 MV- 2 

  

4     25 A   0.2 200 

                

18 MV- 3  2     15 A   0.2 200 

                  

19 TI- 1  1              

20 TI- 2  1              

21 TI- 3  2              

22 TI- 4 
 

1              

23 TI- 5 
 

1            

23 I- 1  1    80 A       

24 I- 2  1    80 A       
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Ί ▬ⱷכ☺Ί 

Ẽ ◔כ☻ᵑ  

 

 

 - 4 A ᵑ ▬ⱷכ☺  
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Ẽ ◔כ☻ᵑ  

 

 

 - 5 A ᵑ ⱥכ♩ⱳfiⱪ ▬ⱷכ☺  
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ᵒ B 

Ί  Ί♃כ♦

 

Ẽ ◦☻♥ⱶ 

 
13.3 L/min

56.0

18.5 L/min 13.3 L/min

43.0 56.0

6.1 L/min 5.2 L/min 16.1 L/min

43.0 10.0 10.0

300.0L/min 150.0L/min 150.0L/min

42.0 47.0 80.0

62.8kW 62.8kW 62.8kW

300.0L/min 150.0L/min 150.0L/min

39.0 41.0 74.0

6.2 L/min

43.0

200.0L/min 100.0L/min 130.0L/min

43.0 45.0 80.0

27.9kW 27.9kW 27.9kW

200.0L/min 100.0L/min 130.0L/min 48

41.0 41.0 76.9 576.0L/min

1.9%

6.2 L/min 10.9L/min

43.0 45.0

200.0L/min 100.0L/min 130.0L/min 430.0L/min

43.0 45.0 80.0 70.0

27.9kW 27.9kW 27.9kW 300.0kW

18.5L/min 200.0L/min 100.0L/min 130.0L/min 430.0L/min

35.0 41.0 41.0 76.9 26.6kW 80.0

1,466kW

HC

TC

TC

HC

TC

HC

 
 

 - 6 B ◦☻♥ⱶⱨ꜡כ  

 

 

Ẽ ◔כ☻ᵒ  

 
13.3 L/min

56.0

13.3 L/min 13.3 L/min

43.0 43.0

4.5 L/min 0.0 L/min 10.9 L/min

43.0 10.0 10.0

300.0L/min 150.0L/min 150.0L/min 13.3L/min 10.9L/min

42.0 47.0 80.0 56.0 25.9

62.8kW 62.8kW 62.8kW 12.1kW 12.1kW

300.0L/min 150.0L/min 150.0L/min 13.3L/min 10.9L/min

39.0 41.0 74.0 43.0 10.0

4.4 L/min

43.0

200.0L/min 100.0L/min 130.0L/min

43.0 45.0 80.0

27.9kW 27.9kW 27.9kW

200.0L/min 100.0L/min 130.0L/min 48

41.0 41.0 76.9 576.0L/min

1.9%

4.4 L/min 10.9L/min

43.0 45.0

200.0L/min 100.0L/min 130.0L/min 430.0L/min

43.0 45.0 80.0 70.0

27.9kW 27.9kW 27.9kW 300.0kW

13.3L/min 200.0L/min 100.0L/min 130.0L/min 430.0L/min

35.0 41.0 41.0 76.9 26.6kW 80.0

1,466kW 14.5kW

HC

TC

TC

HC

TC

HC

 
 

 - 7 B ᵒ ⱨ꜡כ  

 



 

 56 

Ί ꜞ☻♩Ί 

Ẽ ◔כ☻ᵒ  

 

 

 

   

   
        kW 

 

1 HEX- 1 

  

1    12.1 kW       

       0.09        

          56.0   43.0      

          10.0   25.9      

          13.3 L/min       

          10.9 L/min       

                   

3 P- 1 

  

1 25LPD5.25S 11.0 L/min 130 kPa 0.25 200 

       25 mm  25 mm     

          A  A     

4 PY- 1 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

        50 L       

           mm  32 mm     

          A  A     

5 MV- 1 

  

2     25 A   0.2 200 

               

6 TI- 1  1              

7 TI- 2  1              

8 TI- 3  1              
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Ί ▬ⱷכ☺Ί 

Ẽ ◔כ☻ᵒ  

 

 

 - 8 B ᵒ ▬ⱷכ☺  
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ᵓ  

Ί  Ί♃כ♦

Ẽ ◦☻♥ⱶ 

 
30.0 L/min

56.0

41.8 L/min 30.0 L/min

43.0 56.0

14.0L/min 11.8L/min 17.3 L/min

43.0 10.0 10.0

300.0L/min 200.0L/min 120.0L/min

42.0 42.8 60.0

31.4kW 31.4kW

13.9L/min 200.0L/min 120.0L/min

43.0 40.5 56.2

300.0L/min 100.0L/min 120.0L/min

41.0 42.0 60.0

41.9kW 10.5kW 10.5kW

600.0L/min 100.0L/min 120.0L/min 24

40.5 40.5 58.7 288.0L/min

1.9%

13.9L/min 5.5 L/min

43.0 43.0

300.0L/min 100.0L/min 120.0L/min 220.7L/min

41.0 42.0 60.0 50.0

10.5kW 10.5kW 10.5kW 154.0kW

41.8L/min 300.0L/min 100.0L/min 120.0L/min 220.7L/min

35.0 40.5 40.5 58.7 12.7kW 60.0

4,780

11,350

64.9kW 65.1

154.1kW

HC

TC

TC

HC

TC

 

 - 9 ◦☻♥ⱶⱨ꜡כ  

 

 

Ẽ ◔כ☻ᵓ  

 
30.0 L/min

56.0

36.3 L/min 30.0 L/min

43.0 49.9

12.1L/min 6.3 L/min 11.8 L/min

43.0 10.0 10.0

300.0L/min 200.0L/min 120.0L/min 30.0L/min 5.5 L/min

42.0 42.8 60.0 56.0 43.0

31.4kW 31.4kW 12.7kW 12.7kW

12.1L/min 200.0L/min 120.0L/min 30.0L/min 5.5 L/min

43.0 40.5 56.2 49.9 10.0

300.0L/min 100.0L/min 120.0L/min

41.0 42.0 60.0

41.9kW 10.5kW 10.5kW

600.0L/min 100.0L/min 120.0L/min 24

40.5 40.5 58.7 288.0L/min

1.9%

12.1L/min 5.5 L/min

43.0 43.0

300.0L/min 100.0L/min 120.0L/min 220.7L/min

41.0 42.0 60.0 50.0

36.3L/min 10.5kW 10.5kW 10.5kW 154.0kW

35.0 300.0L/min 100.0L/min 120.0L/min 220.7L/min

40.5 40.5 58.7 60.0

HC

TC

TC

HC

TC
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        kW 

 

1 HEX- 1 

 

1    27.2 kW       

        0.28        

           56.0   49.9      

           10.0   43.0      

           30.0 L/min       

           11.8 L/min       

                    

3 P- 1 

  

1 25LPD5.25S 12.0 L/min 130 kPa 0.25 200 

        25 mm  25 mm     

           A  A     

4 PY- 1 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     

5 MV- 1 

  

2     25 A   0.2 200 

                

6 TI- 1  1              

7 TI- 2  1              

8 TI- 3  1              
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45.3 L/min 34.5 L/min 100.0L/min

45.0 56.0 56.0 100.0L/min

10.8L/min 56.0

10.0

200.0L/min 33.0L/min 33.0L/min

10 41.8 46.0 60.0 41

43 11.5 kW 11.5kW 11.5kW 44.1L/min 492.0L/min

200.0L/min 33.0L/min 33.0L/min 10.0 3.0%

41.0 41.0 55.0 14.8L/min

11.5kW 43.0

98.8 L/min 65.5 L/min

40.5 56.0 58.9L/min 14.8L/min

33.3L/min 10.0 10.0

10.0 8

467.0L/min 85.0L/min 85.0L/min 60.0L/min 85.0L/min

20 38.9 43.0 60.0 51.9 43.0

40 29.7 kW 29.7kW 29.7kW 33.8kW 33.8kW

144.1L/min 467.0L/min 85.0L/min 85.0L/min 60.0L/min 85.0L/min

35.0 38.0 38.0 55.0 60.0 48.7

29.7kW

230 kW

393 kW

394

150.6kW 75.0 kW

HC

HC
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Ẽ ◔כ☻ᵔ  

 
40.0 L/min 34.5 L/min 100.0L/min

45.5 51.2 56.0 100.0L/min

5.5 L/min 56.0

10.0

200.0L/min 33.0L/min 34.5L/min

10 41.8 46.0 56.0 41

43 11.5 kW 11.5kW 11.5kW 23.5L/min 492.0L/min

200.0L/min 33.0L/min 34.5L/min 10.0 3.0%

41.0 41.0 51.2 14.8L/min

11.5kW 43.0

83.5 L/min 65.5 L/min

41.0 49.5 38.3L/min 14.8L/min

18.0L/min 10.0 10.0

10.0 8

467.0L/min 85.0L/min 65.5L/min 60.0L/min 85.0L/min

20 38.9 43.0 56.0 51.9 43.0

40 29.7 kW 29.7kW 29.7kW 33.8kW 33.8kW

123.5L/min 467.0L/min 85.0L/min 65.5L/min 60.0L/min 85.0L/min

35.0 38.0 38.0 49.5 60.0 48.7

29.7kW

HC

HC
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680 L/min 50 L/min

72.0 72.0

2

680 L/min 50 L/min 15 L/min

70.9 72.0 60.0

1 52.3kW 52.3kW

50 L/min 15 L/min

57.0 10.0

1

650 L/min 350 L/min 1,000L/min

56.0 37.0 49.4

30.0L/min

1.0

180 L/min

18.0

220

150 L/min

58.0 50 L/min 200 L/min

56.0 56.0

120

1,240L/min 340 L/min 1,580L/min 1,580 650 L/min 250 L/min 900 L/min

58.0 58.0 58.0 58.0 56.0 56.0 56.0

0.0 L/min

2.0

590 L/min 90 L/min 680 L/min 140 L/min

56.0 56.0 56.0 10.0

748 L/min 72 L/min 820 L/min 110 L/min

42.0 42.0 42.0 56.0

TI  FI

TI

 FI

TI

 FI
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15.0 L/min

10.0

100.0L/min 100.0L/min 187.4L/min

20.0 18.0 64.0

34.9kW 34.9kW 52.3kW

100.0L/min 100.0L/min 187.4L/min 15.0 L/min

15.0 13.0 60.0 60.0

83 160 2.0

17.4kW

HC

TCHC TC
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        kW 

 

1 HEX- 1 

  

1    11.5 kW       

        0.26        

           56.0   51.2      

           41.0   46.0      

           34.5 L/min       

           33.0 L/min       

                    

2 HEX- 2 

  

1    29.7 kW       

        0.54        

           56.0   49.5      

           38.0   43.0      

           65.5 L/min       

           85.0 L/min       

                    

3 P- 1 

 

  

1 50 40FPSM25 100 L/min 160 kPa 1.5 200 

        50 mm  40 mm     

        A  A     

4 PY- 1 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     

5 MV- 4 

  

4     25 A   0.2 200 

                  

6 TI- 1  1              

7 TI- 2  2              

8 TI- 3 
 

2              
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        kW 

 

1 T- 1  1  1.0 m3         

            
@ 

50mm 
    

2 T- 2  1  1.0 m3         

                   

3 T- 3  1  2.0 m3         

            
@ 

50mm 
    

4 HEX- 1 

  

1    52.3 kW       

        0.46        

           72.0   57.0      

           10.0   60.0      

           50 L/min       

           15 L/min       

                   

5 P- 1 

  

1 50 40FPSM20 50 L/min 0.13 MPa 0.75 200 

        50 mm  40 mm     

          A  A     

6 P- 2  1 25LPD5.25S 15 L/min 0.12 MPa 0.25 200 

          25 mm  25 mm     

           A  A     

7 PY- 1 

  

1   30 L/min 0.25 MPa 0.6 200 

      
 

 32 mm  50 mm  2   

          A  A     

8 PY- 2 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     

9 MV- 1  2     100 A   0.2 200 

                  

10 MV- 2  1     32 A   0.2 200 

                  

11 MV- 3 

  

2     25 A   0.2 200 

                

12 TI- 1  1              

13 TI- 2  1              

14 I- 1  1              

15 I- 2  1              

 



 

 65 

Ẽ ◔כ☻ᵘ ⸗♦ꜟ  

 

 

 

   

   
        kW 

 

       1  20.0 m3         

                  

1 T- 1  1  2.0 m3         

            
@ 

50mm 
    

2 
HEX-

1 
  

1    34.9 kW       

        3.91        

           20.0   15.0      

           13.0   18.0      

           100 L/min       

           100 L/min       

                   

3 HP- 1  1 SCV- 020WSR  59.0 kW   17.4 200 

        20HP  100.0 L/min       

           18.0   13.0      

           34.9 kW       

           187.4 L/min       

           60.0   64.0      

           52.3 kW       

4 HC- 1 

  

2  10 m3/hr          

         1.0 mm         

5 AS- 1  1  10 m3/hr      0.75 200 

          1.0 mm         

6 P- 1  1 50 40FPSM20 100 L/min 150 kPa 1.5 200 

          50 mm  40 mm     

          A  A     

7 P- 2  1 32LPD51.5A 100 L/min 180 kPa 1.5 200 

          32 mm  32 mm     

           A  A     

8 P- 3 

  

1 40LPD51.5A 190 L/min 130 kPa 1.5 200 

        40 mm  40 mm     

           A  A     

9 PY- 1 

  

1   30 L/min 250 kPa 0.6 200 

      
 

 32 mm  50 mm  2   

          A  A     

10 PY- 2 

  

1 32BISMD51.1C 125 L/min 265 kPa 1.1 200 

         50 L       

            mm  32 mm     

           A  A     

11 
EXT-

1 
  

1     L       

           kPa       
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        kW 

 

12 MV- 1  1     40 A   0.2 200 

                  

13 MV- 2  1     32 A   0.2 200 

                  

14 MV- 2 

  

2     25 A   0.2 200 

                

15 TI- 1  1              

16 TI- 2  1              

17 TI- 3  1              

18 TI- 4  1              

19 I- 1  1              

20 I- 2  1              
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