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─ ≢⁸ ⅜ Ⱳꜟ◌ⱡ⌐ ⇔≡

⇔√⁸₈ ▪♬⸗fi▪ה ●☻ ꜚ♬♇♩ GCU ─ ₉─
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─  

≢ ─ ⅝⅜ ⇔≡™╢⁹ ─₈♀꜡◄Ⱶ♇◦ꜛfi ◦fiⱳ☺►ⱶ₉

2021 5 18 ⌐⅔™≡⁸♀꜡◄Ⱶ♇◦ꜛfi ⅜ⱴ♇ⱪ♪כ꜡─ ↕

╣√⁹ 

╕√₈ ⁸ IHI ⁸ ─ 3 │⁸

▪fi⸗♬▪ ♃◓Ⱳכ♩─ ⌐ ↑ ╩ ₉≤─ⱪ꜠☻ ╩

↑⁸▪fi⸗♬▪ ●☻ ꜚ♬♇♩( GCU)─ ⅜ ╘╠╣≡™╢⁹

↑─ GCU╙ ≢№╢⁹ 

│↓╣╕≢⌐ LNG GCU╩ ⇔√⁹↓╣╠─ │ GHG ≤⇔≡

╩ ™√ ₈ ▪♬⸗fi▪ה GCU₉⌂≥⌐ ∆╢Ⱪꜞ♇☺fi◓ה♥◒ⱡ꜡☺כ

≤ ≠↑╠╣╢⅜⁸ ─ ⁸ ⌐ ↑≡ ⇔⌂↑╣┌⌂╠⌂™ ⅜ ↄ⁸

⌐ ↑≡™∟ ↄ ╡ ╗ ⅜№╢⁹ 

─ │ ─ ╡≢№╢⅜⁸ ─ ⌐≈™≡ ∆╢≤ ─ ╡≢№╢⁹ 

 

ᵑ ה ( )  

Ɽꜞ ╩ ⌐ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⅜ ╩ ⇔≡™╢⁹ ≢╙ 2020 10

⌐ │₈2050 ╩₉ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ⇔√⁹╕√∕─ⱴ▬ꜟ☻♩כfi≤⇔≡ 2030

⌐ 46% (2013 )⅜ ↕╣√⁹IMO≢╙₈2050 50% (2008 )₉≤

™℮ ⅛╠⁸♀꜡ ╩ ∆ ⌐ ↕╣≡™╢⁹↓─╟℮⌐⁸ כꜙ♬Ⱳfiכ◌≢

♩ꜝꜟ─ ⅝⅜ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─ ≢ ↓∫≡⅝√↓≤ β ₈♀꜡◄Ⱶ♇◦ꜛfi ⅜╛∫≡ↄ╢ 

   ₉ 

2021 5 18  ₈♀꜡◄Ⱶ♇◦ꜛfi ◦fiⱳ☺►ⱶ₉ 
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↓─╟℮⌂ ╩ ╕ⅎ⁸ ─₈♀꜡◄Ⱶ♇◦ꜛfi ◦fiⱳ☺►ⱶכ◌הⱲfi♬

ꜟꜝ♩כꜙ ⌐ ↑√ ─№╡ ₉ 2021 5 18 ⌐⅔™≡│⁸

⁸▪fi⸗♬▪ ⌂≥⅜ ⇔≡™ↄ↓≤⅜ ↕╣√⁹β ╩ ─↓≤⁹ 

╕√ 2021 5 24 ⌐ ה  ╟╡ ↕╣√₈ ─

₉ⱪ꜡☺▼◒♩─ ה ( )≢│⁸₈2030 ╕≢⌐ ─

╩ ₉⁸₈▪fi⸗♬▪ ⌐⅔™≡│⁸2028 ╕≢─≢⅝╢∞↑ ⌐ ╩

₉≤™℮ ⱴ♇ⱪ♪כ꜡ ╩ →╠╣≡™╢⁹ 

⌐ ▪▼◦─fi☺fi◄ꜟ♀כ▫♦ No.1─ MAN │₈2024 ⌐▪fi⸗♬▪♦▫כ♀ꜟ

◄fi☺fi ╩ ∆╢⁹₉≤ ⇔≡™╢⁹╕√ ↑◄fi☺fiⱷכ◌ ╙ ה

▪fi⸗♬▪◄fi☺fi─ ⌐ ↑≡ ⅝ ╘≡™╢⁹ 

⌐ ≢│₈ ⁸ IHI ⁸ ─ 3

│⁸ ─▪fi⸗♬▪ ♃◓Ⱳכ♩─ ⌐ ↑⁸ ╩ ∆╢⁹₉

≤ⱪ꜠☻ ↕╣√⁹ 

↓↓≢▪fi⸗♬▪ ●☻ ꜚ♬♇♩(Gas Combustion Unit GCU)─ ⌐≈™

≡ ╣≡⅔ↄ⁹ ♃fi◒ ⌐ ↕╣≡™╢▪fi⸗♬▪│ ─ ≢№╢⅜⁸♃fi◒┼

─ ╛ ─ ⌐╟╡ ●☻ BOG Boil Off Gas ⅜ ⇔♃fi◒ ⅜ ∆╢⁹

●☻─ ⌐╟╢♃fi◒ │⁸ ╩ ™≡ ╘╠╣≡™⌂™⁹♃fi◒

≤⇔≡₈(2) ●☻─ ₉⅜ ╦╣≡™╢(IGF ⁸♪כ◖

●▬♪ꜝ▬fi( 2.0 )) ⁹╟∫≡⁸▪fi⸗♬▪ GCU─ ⅜ ╘╠╣╢⁹╕

√ ⇔≡ ⅜ ╪≢™╢ ↑─ GCU⌐≈™≡╙ ≢№╢⁹GCU

│●☻╩ ∆╢√╘─Ᵽ⁸≥♫כ∕─ ╩ ℮√╘─ ╩ ⇔√ ⅛╠ ↕

╣≡™╢⁹ 

↓─ GCU─∕─ ─ ≤⇔≡│⁸ ●☻(N2) ∂╡─ ●☻╩ ∆╢↓

≤≢№╢⁹↓─ ⌐⅔™≡│ ─ ⅜№╢⁹ 

ה ( ─ ╛ ) ⌐⁸♃fi◒ ─ N2╩▪fi⸗♬▪●☻⌐ ∆╢●♇◦fi◓

▪♇ⱪ ─♃fi◒⅛╠ ↕╣╢ N2≤▪fi⸗♬▪●☻─ ●☻│⁸ ⌐ ∆

╢↓≤⅜≢⅝⌂™√╘⁸∕─ ⌐ GCU≢ ∆╢⁹ 

√╕ה ⌐●☻ⱨꜞכ(♃fi◒ ▪fi⸗♬▪●☻╩ N2⌐ )╩ ℮⅜⁸∕─ ⌐♃

fi◒⅛╠ ↕╣╢▪fi⸗♬▪●☻≤ N2─ ●☻│ ⌐ ∆╢↓≤⅜≢⅝⌂

™⁹∕─ ─ ⌐╙ GCU╩ ∆╢⁹ 

◓Ᵽfi◌ꜞfiה ─ⱱכ☻⅔╟┘ ─ ה ●☻╩ N2Ɽכ☺∆

╢⅜⁸∕─Ɽכ☺●☻╩ GCU≢ ∆╢⁹ 

╟∫≡⁸●☻ ≢⅝╢ ⅜ ⌐⌂╢√╘⁸▪fi⸗♬▪◄fi☺fi╛ ◄fi☺fi∞↑

↕╣≡╙⁸GCU⅜ ↑╣┌ ≤⇔≡ ╡ √⌂™⁹ 
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ᵒ  

 ▪fi⸗♬▪ GCU⌐⅔™≡│⁸ ─▪fi⸗♬▪ ה ⅜ ∑∏⌐∕─

╕╕ ↕╣╢▪fi⸗♬▪☻ꜞ♇ⱪ─ ╛⁸ ⌐╟╢ N2O

⅜ CO─ 300 ─ ╩ ∆╢↓≤≢№╢⁹ 

 GCU⌐⅔™≡│⁸ │ ⅜ ↄ⁸ ◖fi♩꜡כꜟ ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

 

ᵓ  

 ↓╣╠─ ╩ ∆╢√╘⌐⁸▪fi⸗♬▪ GCU─ ≢│⁸▪fi⸗♬▪─☻ꜞ♇

ⱪ⁸N2O ─ ╩ ╗ ╩ ∆⁹ 

 GCU─ ≢│⁸ ─ ⅝⌂ ─ ─◖fi♩꜡כꜟ╩

∆⁹ 

 ™∏╣─ ⌐⅔™≡╙⁸LNG GCU ─ ⅔╟┘ ─ ∆╢ LNG ⅔╟┘

LNG Ⱳ▬ꜝ Ᵽכ♫≢ ה☻●√⅝≡∫ ╩ ≤⇔≡⁸▪fi⸗♬▪ה

⌐ ⇔√ GCU╩ ∆╢⁹↓─ ⁸ ה ⌐ ⇔⁸ ⌂ ╡ ™

⌐ ╩ ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸⇔ ⌐ ↑≡⁸ ╛⅛⌐ ⇔√™≤ ⅎ╢⁹ 

 

ᵔ  

 ─╟℮⌐ │⁸2015 8 ⌐ ⇔√ ─ LNG ♃◓Ⱳכ♩Γ (↕⅝⅜↑)Δ

⌐⁸LNG GCU─ ╩ ⇔≡™√∞⅝⁸ 2016 3

⌐ ╩ ⇔⁸2019 2 ⌐│ ⇔√ LNG ♃◓Ⱳכ♩Γ™⇔╪Δ(

)⌐╙ LNG GCU╩ ⇔≡™√∞™√⁹ 

 ⇔⅛⇔⌂⅜╠ ⁸▪fi⸗♬▪ GCU│⁸ ≤⇔≡│ ─ ⌐ ∞⌂™⁹ 

╕√⁸ GCU⌐≈™≡│⁸ │№╢⅜ ≢ ↕╣√ GCU│ ↄ⁸ ⌐⁸

─♃◓Ⱳכ♩⌐ ≢⅝╢╟℮⌂ GCU│ ה ≤╙⌐ ↕╣≡™⌂™⁹ 

™∏╣─ ⌐⅔™≡╙⁸ Ɫכ♪ꜟ│ ™⅜⁸LNG GCU ≢ ⇔≡

ה☻●√⅝ ⅜⁸↓─ ┼─ ⇔╩⇔≡ↄ╣╢╙─≤ ⅎ≡™╢⁹ 
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─  

(1) ▪fi⸗♬▪ GCU  

●☻ ⌐⅔™≡⁸NK ⌐ ↑╠╣≡™╢ ┼─  

╩ ⇔√▪fi⸗♬▪ ֔25ppm╩ ∆╢↓≤⁹ 

 

(2) GCU  

●☻ ⌐⅔™≡⁸ ─ │ 0ppm─↓≤⁹ 
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─  

3.1  ▪fi⸗♬▪ GCU─  

3.1.1  ▪fi⸗♬▪ GCU─  

⌐ⱷ♃fiה ─▪♬⸗fi▪ה ה ╩ ∆ ╡⁸▪fi⸗♬▪ │

╘≡ ⅜ ↄ 7cm/sec ⁸ ⌐ ╛⇔⌐ↄ™ ≢№╢⁹ ⁸ │

⅜ ↄ 270 290cm/sec ⁸ ╛⇔╛∆™⅜⁸ ⅜⌂™╟℮⌐ ⌐ ∆╢

⅜№╢⁹ 

⌐⅔™≡↓╣╕≢ ⅜ ™ⱷ♃fi ─ 37 38cm/sec │ ≢

№╡⁸ ™ ™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

╟╡⁸ ─ ⅜ ⅝ↄ ⌂╢√╘⁸ ≢│▪fi⸗♬▪ GCU≤

GCU╩ ᵑ ▪fi⸗♬▪ ≤ᵒ ⌐ ↑≡ ∆╢

╩ ≡≡™√⁹ 

 

ᵑ ▪fi⸗♬▪ ╘ ≤ ╩ −≡⅛╠ ╛∆ ≢ₐ ╛⇔╛

∆™Ҝ ⇔╛∆™ₑ─ ╩ ⇔≡™╢⁹ 

 

ᵒ ≤ ╩ ₁⌐ ⇔≡ ╛∆ ≢ₐ ╛⇔⌐ↄ™Ҝ

⇔⌐ↄ™ₑ─ ⅜№╢⁹ 
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↓↓≢⁸ ⌐ᵑ ≤ᵒ ─ ─▬ⱷכ☺╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╟∫≡⁸▪fi⸗♬▪⌐⅔™≡│⁸o ─₈ ≤ ╩ ₁⌐ ⇔≡ ╛∆ ₉

≢─ ─◒ꜞ▪│ ⇔™≤ ⅎ≡™√⁹ 

⇔⅛⇔⌂⅜╠⁸ ⇔⌐ↄ™ᵒ ⌐≈™≡⁸ ₁⌂ ╩ ⌡√ ⁸Ᵽכ♫

⌐ ♩כ꜡☻╢∆ β ╒≥ ⌐ ∆ ⌐ ⇔≡⁸ ⅜ ╛↕╣⌐ↄ™

─ ╩ ⅎ╢↓≤╛⁸ ╩ →╢√╘─Ɽ▬꜡♇♩Ᵽכ♫ Ᵽכ♫ ─

╩ ╩ ↄ∆╢╟℮⌂ ∆╢↓≤⌐╟╡⁸ ⅎ╛∆ↄ∆╢ ≤─

⅜ ≢⅝╢ ╩ ⇔√⁹ 

∕↓≢ ⌐ ↑≡⁸ ⌐ᵒ ─ ╩ ™⁸ ⅎ⌐ↄ™▪fi⸗♬▪ ╩

╛⇔≡╖╢↓≤≤⇔√⁹⌂⅔⁸ᵒ ─ ≢─ ⅜ ╦⇔ↄ⌂™ ⌐│⁸ᵑ

─ ⌐ ∆↓≤≤⇔√⁹ ⌐ ═≡⅝√ LNG GCU╙⁸ ∂ᵒ ─

≤⌂∫≡™╢⁹ 

╙⇔▪fi⸗♬▪≤ ─ ╛⇔ ⅜ ∂ ⌐⌂╣┌⁸∕─ ≤⇔≡⁸ ─

╩ ╢↓≤⅜≢⅝╢⁹ ─ ╩ ⇔⁸ ─ ™ ╩ ⌐ ∆

╢↓≤≢⁸ ◖☻♩─╖≢⌂ↄ ╛ ◖☻♩ ♩☻◖ꜟ♃כ♩√╘ ⌐⌂╢⁹ ⌐

╩ ℮ ⅜ ⅎ╢√╘⁸∕─ ⅜ ↕╣ ⌐╙≈⌂⅜╢⁹ 

 ᵑ ≤ᵒ ─ ─▬ⱷכ☺ 
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 ↓↓≢⁸ ≢─ ⌂Ᵽכ♫

╩ ⌐ ∆⁹Ᵽכ♫│☻꞉ꜝ ⁸

Ɽ▬꜡♇♩ Ɽ▬꜡♇♩Ᵽכ♫ ⁸●☻ⱡ☼

ꜟ ●☻ ♩כ꜡☻┘╟⅔ ╟

╡ ↕╣≡™╢⁹ 

 ─▪fi⸗♬▪│●☻ⱡ☼ꜟ╟

╡ ↕╣╢⁹Ɽ▬꜡♇♩ ⌐ ╕∫≡™╢Ɽ

▬꜡♇♩Ᵽכ♫─ ⅔╟┘ ⌐╟╡⁸

▪fi⸗♬▪│ ╟♩כ꜡☻⁸╠⅜⌂╣↕

╡⁸ ┼≤ ⅛╣⁸ ⅜ ⇔

≡⁸ ⌐│ ●☻ ╟╡ ↕╣╢⁹ 

 ╕√Ᵽכ♫─ ⌐ ∆╢☻꞉ꜝ─ │⁸ ⌐ ∆╟℮⌐ ●☻ ╣╩☻꞉ꜝ─

⌐ ∆ ╩ ╡⁸ ╩ ה ↕∑╢ ─ ╩ √∆↓≤≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

╕√ ⁸ ≤⇔≡│♃◓Ⱳכ♩⅔╟┘Ᵽꜟ◒◐ꜗꜞ▪┼─ ╩ ⇔≡™╢⁹╟∫≡⁸

╘╠╣≡™╢ │⁸ LNG GCU≢№╢₈ MECS- G25₉─

ⱷ♃fi 25kg/h 350kW ≤⌂╢⁹⇔⅛⇔⌂⅜╠⁸ ╩ ℮ ─▪fi⸗♬▪

─ ╟╡⁸▪fi⸗♬▪ ─ │ 60kg/h 309kW ≤⌂╢⁹ ╘

╠╣╢ ─ 88% ( 309kW/350kW×100)≤⌂∫≡⇔╕℮⅜⁸70kg/h 350kW ќ

68kg/h≤⌂╢⅜⁸ │ 70kg/hќ360kW ┼ ╘≡™╢ ╕≢ ⇔√Ᵽכ♫ ⌐⇔≡

™╢√╘⁸60kg/h╕≢─ ⅜≢⅝╣┌⁸ ⅜ ≈≤ ⇔√⁹╕√▪fi⸗♬▪

─ │ 10kg/h 52kW ╕≢≤⇔≡⁸ ╩ ℮↓≤≤⇔√⁹ 

⌐ ה ≤ ≤─ ╩ ∆⁹╕√⁸↓↓≢ ─

╩ ∆⁹Ɽ▬꜡♇♩Ᵽכ♫ Ᵽכ♫ ≢ 4.1L/h 50kW ╩ ╛⇔≡⁸▪fi⸗♬

▪╩ 9.7L/h(50kW )╩ ⇔√ ─▪fi⸗♬▪ │ ─ ≤⇔√⁹↓↓≢

│⁸ ⱬכ☻≢ ╩ ╘╢↓≤≤⇔√⁹ β ─ ⱴכ◐fi◓ ╩ ─↓≤⁹ 

 

ẽ▪fi⸗♬▪ = ▪fi⸗♬▪ 50kW Ᵽכ♫ 50kW  

▪fi⸗♬▪ 50kW ×100=50kW 50kW 50kW ×100 50% 

 ☻꞉ꜝ─  

 Ᵽכ♫  

 

●☻ ╣  

☻꞉ꜝ  

 



8 

 

 

 

 

 

 

 
 

*╕√ ⌐⁸Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟה ─ ™⌐╟╢ ⁸ ⅔╟┘▪fi⸗

♬▪ ⌐ ∆╢▪fi⸗♬▪ ─ ╩ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢ ⇔≡™╢▪fi⸗♬▪ ─ 60kg/h 309kW ╩ Ᵽכ♫≢

№╢Ɽ▬꜡♇♩Ᵽכ♫ 1.5 ●꜡fiⱡ☼ꜟ 65.5kW ≢

●☻ ⌐⅔™≡⁸▪fi⸗♬▪ ֔25ppm╩ ∆╢ ⇔√ ─▪fi⸗♬▪ │⁸

─ ≤⌂╢⁹β ⱴכ◐fi◓─ ╩ ─↓≤⁹ 

 

ẽ▪fi⸗♬▪ 309kW/(65.6kW+309kW)×100=83% 

 

⌐ ≢ ⇔≡™╢▪fi⸗♬▪ ─ 10kg/h 52kW ╩ Ᵽכ♫

≢№╢Ɽ▬꜡♇♩Ᵽכ♫ 1.5 ●꜡fiⱡ☼ꜟ 3 196. 6kW ≢

●☻ ⌐⅔™≡⁸▪fi⸗♬▪ ֔25ppm╩ ∆╢ ⇔√ ─ │ ─ ╡≤⌂╢⁹ 

 

ẽ▪fi⸗♬▪  52kW/(196.6kW+52kW)×100=21% 

ה  ≤ ≤─  

 Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟה ─ ™⌐╟╢ ⁸  

⅔╟┘▪fi⸗♬▪ ⌐ ∆╢▪fi⸗♬▪ ─  
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 ▪fi⸗♬▪╩ ∆╢√╘─Ɽ▬꜡♇♩Ᵽכ♫─ │⁸ ─ MGO╩ ™≡⅔

╡⁸ ─Ᵽ▬○ ╛ E- fuel ꜟꜝ♩כꜙ♬Ⱳfiכ◌⌂℮╟─ ≢│⌂™⁹ 

CO ─√╘⌐│⁸Ɽ▬꜡♇♩Ᵽכ♫─ ≢№╢ MGO ╩ ⅎ╢ ⅜№╢⁹

ꜝfi♬fi◓◖☻♩ ⌐╙≈⌂⅜╢√╘⁸Ɽ▬꜡♇♩Ᵽכ♫ ╩ ╠∆ ╙ ⅎ√⁹ 

 ╕√ ⌐⅔™≡│⁸ ╠╣√☻Ɑ⁸╘√─☻כ ─ ה ⅜ ≤⌂╢⁹╟∫≡⁸

─ GCU◘▬☼⌐ ╘╢↓≤ ◖fiⱤ◒♩ ⅜ ╕╣╢⁹ ∫≡⁸ ⌐ ∆ LNG

GCU₈ MECS- G25₉◘▬☼╩ ∆↓≤≤⇔√⁹ 

 

 

 

 

 

⌐▪fi⸗♬▪ GCU ─ ╩ ∆⁹ ⌐ ∆ ╣≢⁸ ╩ ╘

╢√╘⁸ ᵒ╩ ⇔≡⁸ ה ╣ ⅎ╛∆™ ≤⇔√⁹ 

ᵑ ╡⁸▪fi⸗♬▪ GCU ╩ ↕∑╢⁹ 

ᵒ ▪fi⸗♬▪⅜ ⌐ ≢⅝╢╟℮⌐⁸ ⌐≈™≡ ╩ ╡ ⇔⌂⅜

╠⁸ ⌂ ╛ Ҝ ╩ ∆╢⁹ 

ᵓ ─ ⌐≡ ╩ ℮⁹ 

 │ ⁸ⱨ꜡fi♩ⱪ꜠⁸♩כ ≢ ↕╣≡™╢⁹ ⁸ ≢ ⇔√Ᵽ⁸│♫כ

─ⱨ꜡fi♩ⱪ꜠כ♩─ ⌐ ∆╢⁹Ɽ▬꜡♇♩Ᵽכ♫⅔╟┘▪fi⸗♬▪ ⌐│

ⱨ□fi╩ ™≡ ╩ ⇔√⁹ ⌐≡▪fi⸗♬▪ ⅜ ╦╣⁸ ●

☻│ ⱨ□fi⌐≡ ─ ⌐ ↕╣⁸ ●☻ ⅛╠ ⌐ ⅛╣ ┼ ↕╣╢⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 LNG GCU MECS- G25 ◘▬☼ 

 ▪fi⸗♬▪ GCU ─  

 

β ╗ 
ⱨ꜡fi♩ⱪ꜠כ♩ 

ⱨ□fi 

Ᵽכ♫ 

●☻ ┼  

 

ⱨ□fi 
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⌐ Ɽꜝⱷכ♃─ ╙ ╖⁸ ─ ╩ ⇔⁸ ⅜ ∑╢╟℮

⌐⁸ ╩∕╣∙╣ ⇔√⁹ 

 

╒≥ ═╢₈Ᵽכ♫⌐⅔↑╢▪fi⸗♬▪ ●☻ⱡ☼ꜟ─ ₉⁸₈▪fi⸗♬▪

─ ₉⁸₈ ⱨ□fi─ ₉⁸₈ ⱨ□fi─ ₉ ₁─

╩∕╣∙╣ ⅎ⁸▪fi⸗♬▪ GCU⌐ ⌂ ╩ ╖ →√ ⁸

⌐ ∆ ╡⁸▪fi⸗♬▪ GCU ╩₈L2,530×W962×H2,015(mm)₉≤™℮ ⅝

↕⌐ ╘╢↓≤⅜≢⅝⁸ LNG GCU≤ ─ ⅝↕⌐⌂╢↓≤⅜ ≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ▪fi⸗♬▪ GCU ─ L⁸W⁸H  

926 2530 

2
0

1
5 
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╕√ ⌐ ∆ ╡⁸▪fi⸗♬▪ GCU≤ GCU≤─ ╩ ⇔√⁹ 

⌐│⁸ ╩ ™√Ɽ▬꜡♇♩Ᵽכ♫⅔╟┘▪fi⸗♬▪ ─ ⅔╟

┘ ╩ ∆╢ ⱨ□fi⁸ ●☻ ╩ →╢ ⱨ□fi╩⁸∕╣∙╣◖fi♩꜡

─╘√╢∆ꜟכ ≤⇔≡ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓↓≢│ ₈ ●☻ ⌐⅔™≡⁸▪fi⸗♬▪ ֔25ppm╩ ∆╢↓≤₉

╩◒ꜞ▪∆╢↓≤╩ ≤⇔≡⁸▪fi⸗♬▪╩ ╛⇔╛∆ↄ∆╢√╘⁸ Ɽꜝⱷכ♃─

╙ ╘⁸ ─ ╩ ⇔≡⁸ ╩ ∑╢╟℮⌐⁸ ╩ ⇔

√⁹ 

 

ᵑ ●☻ⱡ☼ꜟ ההה ⌐ ∆ ╡⁸▪fi⸗♬▪ ─●☻ⱡ☼ꜟ ╩ ╘

╢√╘─ ⌐≈™≡⁸ ╩ ⇔√⁹ 

 

  

 

 

 

 

 

 

 

 
 ●☻ⱡ☼ꜟ  

 GCU  

●☻ⱡ☼ꜟ 

 

GCU  
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ᵒ ☻꞉ꜝ⌐ ∆╢Ɽ▬꜡♇♩ ♩כ꜡☻הꜟ☼ⱡ☻●ה ההה ⌐ ∆  

L ⁸L2⅔╟┘ L3╩ ≢⅝╢╟℮⌐ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵓ Ɽ▬꜡♇♩Ᵽכ♫ ההה ⌐ ∆╟℮⌐⁸Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟ ⁸

⁸ ⌐≈™≡ ≢⅝╢╟℮⌐ ╩ ⇔√⁹ 

↓↓≢⁸Ɽ▬꜡♇♩Ᵽכ♫ │ ⅔╟┘▪fi⸗♬▪ ─√╘─ Ᵽכ♫

╩ ⇔≡™╢⁹Ɽ▬꜡♇♩Ᵽכ♫ ⁸ │▪fi⸗♬▪ ─√╘─ ─ Ᵽ

 ⁹╢№≢♫כ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ☻꞉ꜝ⌐ ∆╢Ɽ▬꜡♇♩ ♩כ꜡☻הꜟ☼ⱡ☻●ה  

 Ɽ▬꜡♇♩Ᵽכ♫  

Ɽ▬꜡♇♩Ᵽכ♫  

β ⌐     

Ᵽכ♫ ╙ ∆╢ 

Ɽ▬꜡♇♩Ᵽכ♫  

β Ᵽכ♫ ╩ ∆╢

 

β ⁸Ɽ▬꜡♇♩Ᵽכ

♫ 

 

Ɽ▬꜡♇♩Ᵽכ♫  

β Ᵽכ♫ ╩ ∆╢ 

 

β ⁸Ɽ▬꜡♇♩Ᵽכ

♫  
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ᵔ ☻꜡ההה♩כ ╣ ⅎ ⌂ ─ Ⱪ꜡♇◒ ╩⇔√⁹ ⌐ ∆╟℮⌐⁸

╛ ⅝↕╩ ⅎ√ ♩כ꜡☻─ ─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

ᵕ ההה ⌐ ∆ ╡⁸ ⅜≢⅝╢ ─ ⅝ ╩ ⇔⁸

─√╘─ⱨ꜠כⱶ▪▬╛ ─Ɽ▬꜡♇♩Ᵽכ♫ Ᵽכ♫ ╩ ⌐ ↑╢↓≤⅜

≢⅝╢╟℮⌐ ╩ ⇔√⁹ 

 

   
 

    

 

 

 

  

♩כ꜡☻  

 
♩כ꜡☻  

♩כ꜡☻  

 Ᵽכ꜡☻♫כ♩  
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3.1.2  ▪fi⸗♬▪ GCU ⅔╟┘  

(1) ⅔╟┘ ⌐ ≠™√▪fi⸗♬▪ GCU⅔╟┘ ─  

↓↓≢│⁸ ⌐ ≠⅝ ⇔√▪fi⸗♬▪ GCU⅔╟┘ ─ ⌐≈™

≡ ═╢⁹ 

⌐ ╩ ∆⅜⁸▪fi⸗♬▪╩ ∆╢√╘─Ᵽ⁸│♫כ ╩ ∆╢

─ ⌐ ↑√ⱨ꜡fi♩ⱪ꜠כ♩⌐ ⇔≡ ⇔√⁹ 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ∆ ╡⁸ ⌐ ≠⅝ ─ ⌐ ∆╢ ⅔╟┘ ─ ⌐│⁸

∕╣∙╣ ⅝ ╩ ↑≡⁸ ≢ ╛ ─ ╩ ⅎ╢╟℮⌂ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ᵽכ♫⅔╟┘  

 ⅝  

 

⅝  

ⱨ꜡fi♩ⱪ꜠כ♩ 

 

Ᵽכ♫ 

─  

⅝  ⅝  
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≢№╢₈ ●☻ ⌐⅔™≡⁸▪fi⸗♬▪ ֔25ppm╩ ∆╢↓≤₉

╩ ∆╢√╘─ ⅔╟┘ ●☻◘fiⱪꜞfi◓ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─▪fi⸗♬▪●☻╩Ᵽכ♫⌐ ↄ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⅔╟┘ ●☻◘fiⱪꜞfi◓  

 ▪fi⸗♬▪●☻╩Ᵽכ♫⌐ ↄ  

 

●☻◘fiⱪꜞfi◓  

▪fi⸗♬▪

●☻╩Ᵽכ

♫⌐ ↄ

 

▪fi⸗♬▪│ ⌐ ↑

╛∆™√╘⁸ ↕∑

⌂™╟℮⌐⁸ⱥכ♃

⅝─ ╩ ⇔√⁹ 

 

⅜ ™≤ ⱳfi

ⱪ⅜ ⇔⌂™ ╖

≤⌂∫≡™╢⁹ 
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╕√ ⌐ ∆ ╡⁸ ─ ─ ⌐ ≠⅝⁸▪fi⸗♬▪ GCU≤

GCU≤─ ─ ╩ ™≡ ╩ ⇔√⁹ 

⌐│⁸ ╩ ™√Ɽ▬꜡♇♩Ᵽכ♫⅔╟┘▪fi⸗♬▪ ─ ⅔╟┘

╩ ∆╢ ⱨ□fi⁸ ⱨ□fi╩∕╣∙╣◖fi♩꜡⁸╠⅜⌂⇔ꜟכ ╩

∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GCU  

 

GCU  
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( 2)  

 ↓↓≢│⁸ ⌐ ↑≡ ⇔≡⅝√ ⌐≈™≡ ═╢⁹ 

▪fi⸗♬▪│ ≢№╢⁹ 2020 ⌐╟╡⁸▪fi⸗♬▪  = 

25ppm≤ ╘╠╣≡™╢⁹ ⌐▪fi⸗♬▪ ≤ ⌐≈™≡ ⌐ ∆⁹ 

 

    

 

 

 

 

 

 

 

↓─▪fi⸗♬▪ 25ppm⅜⁸ ─ ≢№╢₈ ●☻ ⌐⅔™≡⁸

NK ⌐ ↑╠╣≡™╢ ┼─ ╩ ⇔√▪fi⸗♬▪ ֔25ppm╩ ∆╢↓

≤₉─ ⌐⌂∫≡™╢⁹ 

 ∫≡⁸ ⌐⅔™≡╙ ⌐ ⅜ ⌂™╟℮ ⁸ ⌐ ∆▪fi⸗

♬▪☿fi◘⅔╟┘ ╩ ™╢↓≤≤⇔√⁹ 

 

 

 

 

 ▪fi⸗♬▪ ≤ ┼─  

 ▪fi⸗♬▪☿fi◘⅔╟┘  

▪fi⸗♬▪☿fi◘ 

▪fi⸗♬▪☿fi◘ 

 ꜟ◓כ◗

ⱴ☻◒  

ⱴ☻◒ 
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▪fi⸗♬▪ GCU ─ ⌐⅔™≡⁸ ─√╘ ╩ ⇔≡™╢

╩ ┼ ∆⁹ ⌐│ ─ ⌐ ⇔√ ╩ ™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ╩ ⇔≡™╢  
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╩ ℮ ⁸ ⌐ ∆ ╡⁸ ∕─ ─ ─ ─ ─ ⌐⅔↑

╢ ╩ ∆╢ ⅜№╢⁹ ─ ⌐ ∆ ╡⁸ ≢─

│ 1ppm≤ ╘╠╣≡™╢⁹ 

  

 

 

 

╕√▪fi⸗♬▪─ ⌐≈™≡╙ ⌐ ∆⁹▪fi⸗♬▪ ⅜ 1ppm─

│⁸ ─ ╡⁸ │ 2.5 ≤⌂╢⁹ 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ∕─ ─ ─ ─ ─ ⌐⅔↑╢  

 ▪fi⸗♬▪⌐⅔↑╢ ppm  
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─ ╩ ╢√╘⁸ ⌐ ∆╟℮⌐▪fi⸗♬▪ GCU ─

⌐ ╩ ↑√⁹ 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

╕√ ⌐⁸▪fi⸗♬▪ GCU ─ ╩ ℮ ─꜠▬▪►♩⌐≈™≡⁸

⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ▪fi⸗♬▪ GCU ─ ⌐ ⇔√  

 ▪fi⸗♬▪ GCU ─ ╩ ℮ ─꜠▬▪►♩ 

●☻  

 

 GCU  
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╕√ ⅔╟┘ ─ ─√╘⌐⁸ ─ ┼ ⇔√⁹▪fi⸗♬▪─

⁸ ⌂≥⌐≈™≡ ╩⇔√ ⁸ ─ ╡─ ╩ √⁹ 

 

▪♬⸗fi▪ה │ ≤™℮↓≤≢⁸ 8m ╙ ↕╣╢⁹ 

√╕ה ⌐⅔™≡│⁸200kg ─ ≢▪fi⸗♬▪Ⱳfiⱬ╩ ∆╢ ⌐│ ─ 

 │⌂™⁹ 

 

╟∫≡⁸ ⌐⅔™≡│▪fi⸗♬▪Ⱳfiⱬ╩ 200kg 50kg×3 ╕≢ ≢ ╘

╢↓≤≤⇔√⁹╕√ ⌐⁸ ●☻ ⅔╟┘ ⌐≈™≡⁸ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ●☻ ⅔╟┘  
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( 3) ●☻ ─  

≢№╢₈ ●☻ ⌐⅔™≡⁸▪fi⸗♬▪ ֔25ppm╩ ∆╢↓≤₉

╩ ∆╢√╘─ ─ ╩ ∫√⁹ 

▪fi⸗♬▪ │ ≢№╢√╘ │ ⅎ⁸ ╡⌐꜠fi♃ꜟ≤⇔√⁹

₈Gasmet FTIR ⱳכ♃Ⱪꜟ ●☻ DX- 4000₉╩ ∆╢↓≤≤⇔√⁹

⁸▪fi⸗♬▪ ◄fi☺fi ╩ ╘≡™╢ MAN ⌂≥╙ ⇔≡™╢≤─ ╩

≡™╢⁹ 

⌐▪fi⸗♬▪ ₈Gasmet FTIR ⱳכ♃Ⱪꜟ ●☻ DX-

4000₉─ ⌐≈™≡ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╕√ ⁸ ≢ ∆╢ ꜠fi☺⌐≈™≡⁸ ⌐ ┼ ∆⁹ 

  

 

 

 

 

 

 

 ▪fi⸗♬▪ ─  βGasmet ◌♃꜡◓  

 ∆╢ ꜠fi☺ βGasmet ◌♃꜡◓  
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▪fi⸗♬▪ ─ ⌂≥⌐│⁸ ⌐ⱨכꜞ◄ FTIR ─ ⅜

™╠╣≡™╢⁹O2 ─ ⌐≈™≡│ ⌂╢⁹↓↓≢│ ∆╢↓≤≤∆╢⁹ 

─ ⌐≈™≡╙⁸ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

╕√ ─ ⌐≈™≡⁸ ≤⇔≡ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ▪fi⸗♬▪ ─  βGasmet ◌♃꜡◓  

 ▪fi⸗♬▪ ─  βGasmet ◌♃꜡◓  

1 ▪fi⸗♬▪│ ⌐ ↑╛∆™√╘⁸

↕∑⌂™╟℮⌐⁸ⱥכ♃ ⅝─

╩ ⇔√⁹ 

2 ⅜ ™≤ ⱳfiⱪ⅜ ⇔⌂

™ ╖≤⌂∫≡™╢⁹ 

1  

2  
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( 4) ⇔√▪fi⸗♬▪ GCU╩ ™≡─ ─  

↓↓≢│⁸ ⌐ ∆╢ ▪fi⸗♬▪ 10 60kg/h ⌐≈™

≡⁸∕╣∙╣ ╩ ═╢⁹ 

 

ᵑ ●☻ⱡ☼ꜟ ההה ∆╢▪fi⸗♬▪─●☻ⱡ☼ꜟ ╩ ╘╢√╘⁸ ⌐

⇔√●☻ⱡ☼ꜟ ⌐ ≠⅝⁸ ─ ╩ ⇔ ╩ ∫√≤↓╤⁸

⌂ ╩ ⇔√⁹ 

 

  

 

 

 

 

 

 

 

 

 

ᵒ ☻꞉ꜝ⌐ ∆╢Ɽ▬꜡♇♩ ♩כ꜡☻הꜟ☼ⱡ☻●ה ההה ⌐ ≠⅝⁸ 

 L ⁸L2⅔╟┘ L3╩ ≢⅝╢╟℮⌐⁸ ╩ ⌐ ∆╟℮⌐ ⇔⁸

╩ ∫√≤↓╤⁸ ─ ╩ ╢↓≤⅜≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵓ Ɽ▬꜡♇♩Ᵽכ♫ ההה ─ ─ ⌐ ≠⅝⁸Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟ

⁸ ⁸ ⌐≈™≡ ≢⅝╢╟℮⌐ ╩ ⇔⁸ ─ ≢

╩ ∫√≤↓╤⁸ ⌂ ╩ ╘╢↓≤⅜≢⅝√⁹ 

 ☻꞉ꜝ⌐ ∆╢Ɽ▬꜡♇♩ ♩כ꜡☻הꜟ☼ⱡ☻●ה  

☻꞉ꜝ 

 

Ɽ▬꜡♇♩  

 ●☻ⱡ☼ꜟ  

●☻ⱡ☼ꜟ 
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ᵔ ☻꜡ההה♩כ ╣ ⅎ ⌂ ─ Ⱪ꜡♇◒ ╩⇔≡⁸ ⌐ ∆╟℮⌐⁸

╛ ⅝↕╩ ⅎ√ ♩כ꜡☻─ ─ ╩ ⇔√⁹

╩ ∫√≤↓╤⁸ ⌂ ╩ ∆↓≤⅜≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

ᵕ ההה ⌐ ∆ ╡⁸ ⌐ ≠⅝ ⇔√⁹ ⅜≢⅝╢

─ ⅝ ╩ ↑⁸ ─√╘─ⱨ꜠כⱶ▪▬⁸⅔╟┘ ─Ɽ▬꜡♇♩Ᵽכ♫╩

⌐ ↑╢↓≤⅜≢⅝╢╟℮⌐ ╩ ⇔√⁹ ╩ ∫√≤↓╤⁸ ─

ᵑ ᵔ─ ╩ ╢↓≤⅜≢⅝√⁹╕√ ─ ≢⁸ ⌂™↓≤╙ ∆

╢↓≤⅜≢⅝√⁹ 

 

 

    

 

 

 

 

 

 

 

 

 

   

♩כ꜡☻  

 

♩כ꜡☻  

♩כ꜡☻  

 Ᵽכ꜡☻♫כ♩  
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( 5) ─▪fi⸗♬▪ GCU ⌐ ∆╢  

 ↓↓≢│⁸ ( 4)─ ╩ ⇔√₈ ─▪fi⸗♬▪ GCU ⌐ ∆╢

₉⌐≈™≡ ═╢⁹ 

⌐▪fi⸗♬▪ GCU ≢─ ╩ ∆⁹╕√ ⌐▪fi⸗♬

▪ GCU ≢─ ◓ꜝⱨ╩ ∆⁹ 

 ₈3.1.1  ▪fi⸗♬▪ GCU─ ₉≢ ═√⅜⁸ ⁸ ≤⇔≡│♃◓Ⱳכ♩⅔╟

┘Ᵽꜟ◒◐ꜗꜞ▪╩ ⇔√⁹ 

╟∫≡ ╘╠╣≡™╢ │⁸ LNG GCU≢№╢₈ MECS- G25₉

─ ⱷ♃fi 25kg/h 350kW ≤⌂∫√⁹⇔⅛⇔⌂⅜╠⁸ ╩ ℮

─▪fi⸗♬▪ ─ ╟╡⁸▪fi⸗♬▪ ─ │ 60kg/h 309kW

≤⌂∫√⁹ ╘╠╣╢ ─ 88% ( 309kW/350kW×100)≢№╢⁹70kg/h ╕≢

⇔√Ᵽכ♫ ╩⇔≡™╢√╘⁸60kg/h╕≢─ ⅜≢⅝╣┌⁸ ⅜ ≈≤

⇔≡™╢⁹╕√▪fi⸗♬▪ ─ │ 10kg/h 52kW ╕≢ ╩ ∫√⁹ 

 ─▪fi⸗♬▪ GCU ⌐ ∆╢ ╩ ⇔√ ⁸ ≢№╣

┌⁸ ≢╙▪fi⸗♬▪ ╩ 20.0ppm⌐ ⅎ╢↓≤⅜ ⌂√╘⁸25ppm ≤∆╢

╩ ∆╢↓≤⅜≢⅝√⁹ 

 

ẽ▪fi⸗♬▪  60kg/h 20kg/h Ɽ▬꜡♇♩Ᵽכ♫ 1 1.5 ●꜡fi×1Ҝ65.5kW 

ẽ▪fi⸗♬▪  10kg/h    Ɽ▬꜡♇♩Ᵽכ♫ 3 1.5 ●꜡fi×3Ҝ196.6kW  

 

╕√ ─ ╟╡⁸▪fi⸗♬▪ │ ─ ≤⌂∫√⁹ 

 

ẽ▪fi⸗♬▪ ─ 60kg/h ≢─▪fi⸗♬▪ 83 17%  

ẽ▪fi⸗♬▪ ─ 10kg/h ≢─▪fi⸗♬▪ 21 79%  

 

╟╡⁸▪fi⸗♬▪ GCU─ ⌐ ↑≡ │ ∫√⁹ ⌐⅔™≡

│⁸ ⌐▪fi⸗♬▪ ─ ╛ 70kg/h ─ ╩ ⅎ≡™ↄ⁹╕

√⁸ ●☻ ⌐≈™≡╙ ⇔≡™╢⁹ 
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 ▪fi⸗♬▪ GCU ≢─  
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 ▪fi⸗♬▪ GCU ≢─ ◓ꜝⱨ 
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3. 2 GCU─  

3. 2.1  GCU─  

⌐₈3.1.1  ▪fi⸗♬▪ GCU─ ₉≢ ═≡™╢⅜⁸ ─ │ ↄ

270 290cm/sec⁸ ╛⇔╛∆™⅜⁸ ⅜⌂™╟℮⌐ ⌐ ⇔≡⅔ↄ ⅜№╢⁹ 

│▪fi⸗♬▪ ≤ ⅜ ⅝ↄ ⌂╢√╘⁸ ≢│▪fi⸗♬▪ GCU

≤ GCU╩ ↑≡ ∆╢ ╩ ≡≡™√⅜⁸ ─₈3.1.2  ▪fi⸗♬▪

GCU ⅔╟┘ (5) ─▪fi⸗♬▪ GCU ⌐ ∆╢ ₉≢

⇔√ ╡⁸ ≤ ╩ ₁⌐ ⇔≡ ╛∆≤™℮ ╛⇔⌐ↄ™ ⌐≡⁸

╩ ∆╢↓≤⅜≢⅝√⁹ 

∫≡⁸▪fi⸗♬▪ ≤ ─ ╛⇔ ╩ ∂⌐∆╢↓≤⅜ ≤⌂∫√⁹∕─

≤⇔≡⁸▪fi⸗♬▪ ≤ ⌐⅔™≡⁸ ─Ᵽכ♫≤ ╩ ╠∏⁸ ⇔⌐ↄ

™₈ ≤ ╩ ₁⌐ ⇔≡ ╛∆ ₉⌐≡ ╩ ╢↓≤⅜≢⅝√⁹ 

≤⇔≡│⁸▪fi⸗♬▪ GCU≤ ⁸♃◓Ⱳכ♩⅔╟┘Ᵽꜟ◒◐ꜗꜞ▪╩

⇔≡™╢⁹ 

╟∫≡ ╘╠╣≡™╢ │⁸ LNG GCU≢№╢₈ MECS- G25₉

─ ⱷ♃fi 25kg/h 350kW ≤⌂∫√⁹ 

∫≡ ⌐⅔™≡│⁸ │ 10kg/h 350kW ≤⇔√⁹╕√

─ │⁸ ⁸3kg/h 100kW ╕≢ ╩ ℮↓≤≤⇔√⁹ 

─ ⌐ ה ≤ ≤─ ╩ ∆⁹ ─ ⱴ

⅜◓fi◐כ ─ ≢№╢⁹ 

╕√ ─ ⌐Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟה ─ ™⌐╟╢ ⅔╟┘

⅔╟┘ ─ ─ ╩ ∆⁹ ⱬכ☻≢ ∆╢≤ ≢ ↕╣╢⁹ 

 

ẽ Ɽ▬꜡♇♩Ᵽכ♫ Ᵽכ♫

×100  

 

 ╩ ℮√╘─Ɽ▬꜡♇♩Ᵽכ♫─ │⁸▪fi⸗♬▪ GCU≤ ⁸

─ MGO╩ ™≡⅔╡⁸ ─Ᵽ▬○ ╛ E- fuel Ⱳfiכ◌⌂℮╟─

ꜟꜝ♩כꜙ♬ ≢│⌂™⁹CO ─√╘⌐│⁸≢⅝╢∞↑ ╩ ⅎ╢ ⅜№╢⁹

ꜝfi♬fi◓◖☻♩ ⌐╙≈⌂⅜╢√╘⁸≢⅝╢∞↑ ╩ ╠∆ ╙ ⅎ√⁹ 
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╕√ ⌐⅔™≡│⁸ ╠╣√☻Ɑ⁸╘√─☻כ ─ ה ⅜ ≤⌂╢⁹╟∫≡⁸

─ GCU◘▬☼⌐ ╘╢↓≤ ◖fiⱤ◒♩ ⅜ ╕╣╢⁹▪fi⸗♬▪ GCU≤ ⌐⁸

GCU╙ ⌐ ∆ LNG GCU₈ MECS- G25₉◘▬☼╩ ∆↓≤

≤⇔√⁹ 

 

≢№╢▪fi⸗♬▪ GCU≤─ ╩╙≤⌐⁸ GCU─ Ɽꜝⱷכ♃

─ ╙ ╖⁸ ─ ⅜ ≢⅝╢╟℮⌐⁸ ⌐≈™≡ ╩ ╘√⁹ 

≤⇔≡⁸ ╒≥ ═╢₈Ᵽכ♫⌐⅔↑╢ ●☻ⱡ☼ꜟ─ ₉⁸₈

─ ₉⁸₈ ⱨ□fi─ ₉⁸₈ ⱨ□fi─ ₉ ₁─

╩∕╣∙╣ ⅎ⁸ GCU⌐ ⌂ ╩ ╖ →√ ⁸ ─ ⌐

∆ ╡⁸▪fi⸗♬▪ GCU≤ ⁸₈L2,530×W962×H2,015(mm)₉≤™℮ ⅝↕⌐ ╘

╢↓≤⅜≢⅝⁸LNG GCU≤ ─ ⅝↕⌐⌂╢↓≤⅜ ≢⅝√⁹ 

 Ɽ▬꜡♇♩Ᵽכ♫─ⱡ☼ꜟה ─ ™⌐╟╢ ⅔╟┘ 

⅔╟┘ ─ ─  

ה  ≤ ≤─  
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⌐ GCU ▪fi⸗♬▪ GCU ─ ─ ╩

∆⁹▪fi⸗♬▪ GCU≤ ⁸ ─ ╣≢ ╩ ╘╢√╘⁸ ᵒ╩ ⇔≡⁸

⇔╛∆ↄ⁸ ╩ ╣ ⅎ╛∆™ ≤⇔√⁹ 

ᵑ ╡⁸ GCU ╩ ↕∑╢⁹ 

ᵒ ⅜ ⌐ ≢⅝╢╟℮⌐⁸ ⌐≈™≡ ╩ ╡ ⇔⌂⅜╠⁸ 

⌂ ╛ Ҝ ╩ ∆╢⁹ 

ᵓ ─ ⌐≡ ╩ ℮⁹ 

│ ⁸ⱨ꜡fi♩ⱪ꜠⁸♩כ ≢ ↕╣≡™╢⁹ ⁸ ≢ ⇔√Ᵽ⁸│♫כ

─ⱨ꜡fi♩ⱪ꜠כ♩─ ⌐ ∆╢⁹Ɽ▬꜡♇♩Ᵽכ♫⅔╟┘ ⌐│

ⱨ□fi╩ ™≡ ╩ ⇔√⁹ ⌐≡ ⅜ ╦╣⁸ ●☻│

ⱨ□fi⌐≡ ─ ⌐ ↕╣⁸ ●☻ ⅛╠ ⌐ ⅛╣ ┼ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GCU ▪fi⸗♬▪ GCU ─  

 

β ╗ 

ⱨ꜡fi♩ⱪ꜠כ♩ 

ⱨ□fi 

Ᵽכ♫ 

●☻ ┼  

 

ⱨ□fi 
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╕√⁸ ≢ ⇔√ ╡⁸ │▪fi⸗♬▪ GCU≤ GCU≤─

≤⇔⁸ ⌐│⁸ ╩ ™√Ɽ▬꜡♇♩Ᵽכ♫⅔╟┘ Ᵽכ♫─◖fi♩꜡כꜟ

⁸ ≤⁸ ─ ≤ ╩◖fi♩꜡כꜟ∆╢√╘─ ⌐ ⇔√⁹ 

 

⌐≈™≡╙ GCU ↑⌐ ⅛╠─ ╩ ⅎ√ ⁸▪fi⸗♬▪

GCU─ ─ ⌐ ⇔√ ≢ ─ ⅜ ╠╣╢↓≤⅜ ⅛∫√√╘⁸▪fi

⸗♬▪ ╩ ⇔≡ ╩ ℮↓≤⌐⇔√⁹ 

↓↓≢│ ₈ ●☻ ⌐⅔™≡⁸ ─ │ 0ppm─↓≤₉╩◒ꜞ▪

∆╢↓≤╩ ≤⇔≡⁸ ⌐ Ɽꜝⱷכ♃─ ╙ ╖⁸ ─ ⅜ ≢⅝╢╟

℮⌐ ─ ╩⇔√⁹∕─ ⁸ ה ⅜ ⌐⌂╢─│⁸

▪fi⸗♬▪ Ҝ ⌐⁸●☻ⱡ☼ꜟ ♩כ꜡☻┘╟⅔ ⅜∕─ ⌐⌂∫

√⁹ 

 

ᵑ ●☻ⱡ☼ꜟ ההה ≤⇔≡─ ╩ ⌂∫√⁹ 

ᵒ ☻꞉ꜝ⌐ ∆╢Ɽ▬꜡♇♩ ♩כ꜡☻הꜟ☼ⱡ☻●ה ▪♬⸗fi▪ההה

≤ ⁸ ⌐ ⇔√ L ⁸L2⁸L3─ ╩ ⅎ╢↓≤⌐⇔√⁹ 

ᵓ Ɽ▬꜡♇♩Ᵽההה♫כ Ɽ▬꜡♇♩Ᵽכ♫⌂⇔ ╛ ⌐≈™≡ ⇔

√⁹ 

ᵔ ☻꜡ההה♩כ▪fi⸗♬▪ ↑ ⁸ ╣ ⅎ ⌂ ─ Ⱪ꜡♇◒ ⌐

╟╢ ⌐ ⇔√Ᵽכ꜡☻♫כ♩ ╩ ™≡⁸ ⌂ ╛ ⅝↕─ ╩ ⅎ

√⁹ ↑│⁸▪fi⸗♬▪ ↑╟╡╙◦fiⱪꜟ ⅜ ≢№╢⁹ 

ᵕ ההה ─ ה ╟╡⁸ ─ ╛ ─ ↕

╩ ⇔√ ⁸▪fi⸗♬▪ GCU─ ≤ ∂ ≢ ⅜ ™↓≤⅜╦⅛∫√

√╘⁸ ⇔√▪fi⸗♬▪ GCU ╩ ∆╢↓≤⌐⇔√⁹ 

 

╕√⁸ ⌐ ═√ GCU◘▬☼≤⇔≡│⁸ ─ ╩ ╕ⅎ≡⁸∕╣╩ ╖

→√ ⁸ ─ LNG GCU≤ ─ ⅝↕⌐≢⅝╢↓≤⅜ ≢⅝√⁹ 
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3. 2.2  GCU ⅔╟┘  

( 1) ⅔╟┘ ⌐ ≠™√ GCU⅔╟┘ ─  

↓↓≢│ ⅔╟┘ ⌐ ≠™≡ ⇔√ GCU⅔╟┘ ─ ⌐

≈™≡ ═╢⁹ 

⌐Ᵽכ♫⅔╟┘ ╩ ∆⁹ ╩∆╢√╘─Ᵽ⁸│♫כ ╩ ∆

╢ ─ ⌐ ↑√ⱨ꜡fi♩ⱪ꜠כ♩⌐ ⇔≡ ⇔≡™╢⁹ 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

╕√ ⌐≈™≡│⁸ ⌐ ∆ ╡⁸ ─ ⌐ ∆╢ ⌐⁸ ⅝

╩ ↑≡⁸ ╩ ⅎ╢╟℮⌐⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Ᵽכ♫⅔╟┘  

Ᵽכ♫ 

ⱨ꜡fi♩ⱪ꜠כ♩ 

 ⅝  

 

⅝  

─  

⅝  ⅝  ⅝  
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≢№╢₈ ●☻ ⌐⅔™≡⁸ ─ │ 0ppm─↓≤⁹₉╩ ∆

╢√╘─ ⅔╟┘ ●☻◘fiⱪꜞfi◓ ╩ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ᵽכ♫⌐ ╩ ↄ√╘─ ⌐≈™≡│ ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 ⅔╟┘ ●☻◘fiⱪꜞfi◓  

  

 

●☻ 

◘fiⱪꜞfi◓

 

β │ ⌐

↑⌐ↄ™√

╘ⱥכ♃ ⅝

─ │

≢№╢⁹ 
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╕√⁸ ╛ ╩◖fi♩꜡כꜟ∆╢√╘─ ⌐≈™≡╙ ⌐ ∆⁹ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GCU  

 

GCU  
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(2)  

GCU─ ₁⌂ ╩ ⇔√ ⁸▪fi⸗♬▪ GCU─ ⌐ ╩⇔√

≢ ─ ⅜ ╠╣╢↓≤⅜ ≢⅝√√╘⁸↓↓≢│ ─ ╩

⌐ ∫√⁹ 

⌐ ∆ ╡⁸ ─ │ ●☻ ⌐ ≠⅝⁸ ─ ╠⌂™ 300m3

Ҝ224 3 ≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ╕√ ⌐ ∆ ╡⁸ ≢ →√ ⌐ ≠⅝⁸ Ⱳ

fiⱬ⅔╟┘◌כ♪ꜟ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 ─  ꜟ♪כ◌┘╟⅔

 Ⱳfiⱬ⅔╟┘◌כ♪ꜟ 
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( 3) ●☻ ─  

≢№╢₈ ●☻ ⌐⅔™≡⁸ ─ │ 0ppm─↓≤⁹₉╩ ∆

╢√╘─ ─ ╩ ∫√⁹ 

 ↓↓≢│⁸●☻♦▫♥◒♃ ◖☻⸗☻ - 702й β ⁸ ╩ ─

↓≤ ╩ ™≡⁸ ⅜ 10ppm ≢─ ⁸⅔╟┘ 30ppm≢─ ─ ╩ ∆

╢↓≤≤⇔√⁹╕√ ⌐ ⅝ ≢ ─ ╙ ∫√⁹ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ●☻♦▫♥◒♃─  β ◖☻⸗☻ - 702й  

 ●☻♦▫♥◒♃ β ◖☻⸗☻ - 702й ◌♃꜡◓  


