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─  

IMO GHG ─ ≈≢№╢ ─ ⌐ ↑⁸ ◄fi☺fi

⅜ ╘╠╣≡™╢⁹ │ ●☻≢№╡ ╩ ↓∆ ⅜4vol%─

╩ ≈ ≢№╢√╘⁸ ╩ ⌐ ← ☿fi◘כ⅜ ≤↕

╣╢⁹ 

◄fi☺fi ⌐≡ ●☻ ⅜ ≤⌂╢ │⁸ ─ ⌐

(N2)─ ⅜№╡⁸ ≢ ↕╣╢ ─ ☿fi◘כ│ ≢

№╢⁹ 

≢│ (N2)⌐ ⇔√ ●☻╩⁸ ⅛≈ ⌐ ∆╢

─ ●☻ ☿fi◘כ ╩ ∆⁹ 

 

─ │ ─≤⅔╡≢№╢⅜⁸ ─ ⌐≈™≡ ∆╢≤ ─≤

⅔╡≢№╢⁹ 

 

(1)₈ ₉₈ ₉ 

≤⇔≡ ≠↑╠╣╢ │⁸ ─ⱷ♃fi ─ ⌐ ═

≡ ⅜ ⌐ ↄ( : 4vol%- 75vol%/ⱷ♃fi: 5vol%- 15vol%)⁸⅛≈ ⌐

≤↕╣╢ ◄Ⱡꜟ◑כ⅜ ↕™( : 0.02mJ/ⱷ♃fi: 0.28mJ)√

╘⁸ ⇔√ ⌐╟╡ ⌐ ה ∆╢ ⅜№╢⁹ 

∕─√╘ ─ ●☻ │ ⇔√≤⇔≡╙⁸∆←⌐ ╕≢

⇔⌂™ ⌐⁸ ●☻─ ⌐╟╡ ↕╣√ ╩ ∆╢ ⅜№╢⁹ 

╩ ∆╢↓≤│ IMO⅜ ╘╢ₐ●☻ │∕─ ─ ╩ ∆╢

⌐ ∆╢ ╙≢ₑ(♪כ◖IGF)♪כ◖ ↕╣≡⅔╡⁸ ⅛╠

┼─●☻ ╩ ∆╢√╘⁸ ⌂●☻ ─ ⅜ ↕╣≡™╢⁹

IGF◖כ♪ ≢│⁸ │ 30 /h ─ ≤↕╣≡™╢⅜⁸ ─ ⌐

↑√ ─√╘⁸ ⌐╟╢ ⅜ ↕╣≡™╢( │ 30

/h ≤ ─ E&Sⱴ◦♫ꜞכ ─ ◄fi☺fi ╟╡)⁹ 

╟∫≡ ⌐ ∆╢ ●☻╩ ⌐ ∆╢↓≤⅜ ╘╠╣≡™

╢⅜⁸ ↕╣≡™╢ ─√╘ ≢─ ●☻ ⅜

↕╣╢⁹ 

 

(2)₈ ₉ 

⌐ ≢ ↕╣╢ ●☻ ─☿fi◘כ │ ≢№

╢⅜⁸ ⅜ ⌂√╘ ≢│ ≢⅝⌂™⁹∕↓≢ ╩ ╦⌂

™ ─☿fi◘כ ⅜ ∞⅜⁸ │●☻ ─ ─ ╩

∆╢ ⁸ ╩ ╦⌂™√╘ ⅜ ≢№╡⁸

( 4vol%) ─ ─ ⌂ ⅜ ⌂™⁹ 
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∕↓≢⁸☿fi◘כ╩ ∆╢ ≢─ ╩╟╡ ⌐∆╢√╘⁸ √⌐

─ ⁸☿fi◘כ╩ ↕∑╢√╘─ ─ ⁸ ─☿fi◘

כ ─♃כ♦ ⌐╟╢S/N ( ─ ≤ⱡ▬☼ ─ ─

⅜ ⌐⌂╢⁹ 

 

(3)₈ ₉₈ ₉ 

─ ●☻ ( 4vol% ╩⁸ ⌐ (

IEC60079- 29- 1 ) ⌂ ─ ⌐╟╡⁸ ◄fi☺fi─ ╩ ⌐

⅞⌂⅜╠ ─ ╩ ≢⅝╢⁹ 

╕√⁸ ◄fi☺fi⅜ ↕╣╢ │⁸ ◦♫ꜞ○

╟╡2050 ⌐ ─ 55%≤ ↕╣≡™╢ ₈♀꜡◄Ⱶ♇◦ꜛfi ◦fiⱳ

☺►ⱶכ◌הⱲfi♬ꜙכ♩ꜝꜟ ⌐ ↑√ ─№╡ ₉2021 5 18

☿Ⱶ♫כ ╟╡ ⁹ 

↓─↓≤⅛╠╙⁸ ↕╣√ ⌐│ ⌐ ⇔√ ●☻ ≢№╣┌

╩│∂╘⁸ ⌐╙ ⅜ ≢№╢√╘⁸╟╡ ↄ─

⅜ ╘╢⁹ 

 

─  

2.1  ─ 2024 ─  

1 ◄fi☺fi ╟╢☿fi◘כ─ ─  

●☻ ─ ≤ ─ ╩ ⇔√ ☿fi◘⁸╩כⱨ▫

♪ꜟכ ≤⇔≡◄fi☺fi ⌐ ⇔√ ≢⁸ IEC60079- 29- 1≢

↕╣╢ ( ꜠fi☺─±5% )⅔╟┘ (T50 20 )╩

√∆☿fi◘כ ╩ ∆⁹ 

2  

ⱨ▫כꜟ♪ ╟╡ ╢╟⌐♃כ♦√╣╠ ≤⁸ ≢ ⅜ ↕

╣╢ IEC60079- 29- 1─ ≤⇔≡⁸ ( ꜠fi☺─±5% )⅔

╟┘ (T50 20 )╩ ⇔√ ╩ ∆╢⁹ 

 

2.2  2023 ─  

1 ☿fi◘כ ─  

●☻ ─ ≤⇔≡⁸☿fi◘כ⌐ ⇔√ ●☻ ─

50% ╩ ∆╢╕≢─ ( T50≤ ∆)⅜⁸20 ≤⌂╢

╩ ∆⁹ 

2 ☿fi◘כ─ ─  

─ ●☻ ( 4vol%  = 100%LEL* )╩⁸ ⌐

∆╢ ≤⇔≡⁸ 4vol%─ 1/10 (0.4vol% = 10 LEL)╩
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⌐ ≢⅝╢ ╩ ∆╢⁹∕─√╘ S/N ( ─●☻ ≤ⱡ

▬☼ ≤─ ) ─ ╩ ∆⁹ 

 

* ) %LEL ●☻│№╢ ≢ ≤ ⇔ ⅜№
╣┌ ∆╢⁹ 

≤│ ─ ─ ≢ 100%LEL≢ ↕╣╢
(LEL:Lower Explosive Limit )⁹ ⅔╟┘ │ ● 
☻ ⌐ ─ ╩ ≈( 4.0vol%  100%LEL)⁹ 

 

 

 

 

─  

3.1  ─  

3.1 .1  ☿fi◘כ ─  

⅔╟┘ ⌐ ∆╢ ⌂ ╩ ∆╢ ≢№╢ IEC

─ ≢№╢ IEC60079- 29- 1│⁸ ⌐⅔↑╢●☻ ─ ⁸ ╡

↑⁸ ⁸⅔╟┘ ⌐ ∆╢ ≢№╢⁹↓─ │⁸ : ●

☻⁸ ⁸ ⅜ ∆╢ ⌂ ≢ ↕╣╢●☻ ⌐ ∆╢ ╛●▬♪

ꜝ▬fi╩ ╘≡™╢⁹∕↓⌐ ╘╠╣√ ╩ √∑╢╟℮⌐ ⇔≡⁸

≤ ☿fi◘כ╩ ⌐⇔√☿fi◘כ ╩ ⇔√⁹↓↓≢™℮☿fi◘כ

≤│⁸3.1. 1.4 ≢╙ ⅜№╢╟℮⌐♦☺♃ꜟ ≤─ ╙ ╘≡™╢⁹♦☺♃

ꜟ ≢│⁸☿fi◘כ╩ ∆╢ ╩ ⇔⁸☿fi◘כ⅛╠─ ╩ ↑ ╡⁸

⌐ ╩⇔≡⁸ ⌐ ╢ ⅜№╢⁹╕√⁸☿fi◘כ │⁸☿fi◘כ╩ ∆

╢●☻ ⁸ ╢⌂╠⅛ꜟⱩכ◔♩כ⸗ꜞ←⌂≈╩╠╣⧵⁸ ─◦☻♥ⱶ

⌐℮╕ↄ ∆╢╟℮⌐ ↕╣√⁹ ─╟℮⌐ 3. 1. 1.1 3. 1. 1.4 ⌐≈™≡∆

═≡ ⇔≡⁸☿fi◘כ ⌐ ⅜⌂™↓≤╩ ⇔√⁹ 

 

3.1.1 .1  ☿fi◘כ≤ ⅞⌂≈≢♩כ⸗ꜞ╩ ╦∑╢ ─  

●☻ ⌐⅔™≡⁸♄◒♩ ⌂≥─●☻╩ ∆╢ ⁸●☻╩ ∆╢☿fi◘כ

≤ ↕╣√ ╩ ∆╢ ⌐ ⅛╣√ ╩ ∆╢ ⅜ ™⁹ ⁸

≤⇔≡ ↕╣√ ─●☻ │⁸♄◒♩ ─ ≤ ⇔√

≢№╢↓≤⅛╠⁸ ─ ⅜ ╕⇔™≤ ⅎ╠╣╢⁹∕─√╘⁸ ─╟℮⌐⁸

┼ ⇔ ●☻╩ ∆╢☿fi◘כ╩ ⇔√●☻ ≤⁸

╩ 3m─ꜞ⸗כ◔♩כⱩꜟ⌐╟╡≈⌂⅞ ╦∑╢ ╩ ⇔√⁹∕─ ≢⁸♦☺

♃ꜟ │☿fi◘כ ⌐ ↕╣√ ⌐⇔≡⁸☿fi◘כ─ ⅜ ⌐ ⇔

ↄ ∆╢↓≤╩ ⇔√⁹ 
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3.1. 1.2 ─  

☿fi◘כ│●☻ 1 ≤ ⌐◓fi◦כ◔╢∆ ↕╣⁸♦☺♃ꜟ ≢

≤ ☿fi◘כ╩ ↕∑≡⁸ ≤ ☿fi◘כ─ ╩♦☺♃ꜟ

≢ ↑ ╡⁸ ╩ ™⁸∕─ ╩ ╩ꜟⱩכ◔♩כ⸗ꜞ≡⇔≥ ⇔

≡ ≢ ⁸ ─ ≢ ⇔≡ ─ ≢⁸ 2─ ╡●☻

╩ ≤⇔≡ ⅜≢⅝╢↓≤╩ ⇔√⁹ 2│●☻⅜ ↕╣≡™⌂™≤

⅝─ ₈0₉╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᶹḩᴻḀ֩ ֪ 

 ●☻  
 

 

●☻  

●☻ 
☿fi◘כ◔♩כ⸗ꜞ כⱩꜟ 

☿fi◘כ 
 ♪כ●

 

1 ▬ⱷכ☺  

 

2 │ 5 ─ 8☿◓ⱷfi♩ ─ 3 ╩  
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3.1. 1.3 ꜝfiⱪ─  

●☻ ⅜ ╘ ⇔√ ╩ ⅎ√ ⌐│⁸ ─ ⌐

ꜝfiⱪ≤⇔≡ ⅜≢⅝╢↓≤╩ ⇔√⁹♀꜡●☻≢№╢ N2╩ ⁸ ⅜♀

꜡≢№╢↓≤╩ ⇔≡⅛╠⁸ (10%LEL)─ 1.6 ─ ─ ●☻( H2 

16%LEL N2 )╩ ⇔≡⁸ 3─ ╡⁸10 LEL⌐⌂∫√ ≢●☻ ꜝfiⱪ⅜

∆╢↓≤╩ ⇔√ ●☻  23.●☻ ⅎ™

┘∕─  1.4 ⌐╟╢ ⌐╟╢ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1. 1.4 ☿fi◘כ ─  

☿fi◘כ╩ ╗●☻ ─ │⁸ ┼ ה ≢⅝╢ ≤

⇔⁸ 4│⁸ ─ ≤│ ⌂╢⅜ ─♄◒♩ ⌐ ⇔√▬ⱷכ☺ ╩

⇔⁸ ┼ ה ≢⅝╢ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

☿fi◘כ 

4 ●☻ ה  ▬ⱷכ☺  

ꜝfiⱪ 

3  

●☻  
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5│∕─☿fi◘כ─ ╩ ⇔≡™╢⁹ Ɽ⁸│♠כ ⅛╠☿fi◘◔⁸☻כ◦

⁸♩כ◦☻ꜝ●⁸ꜟכ ⱬ⁸☻כ☿fi◘כ ╩ ⇔≡™╢⁹ ⱬכ☻⌐│☿fi◘

כ ⅜ ↕╣⁸☿fi◘כ ⌐│ ☿fi◘כ⅜ ↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿fi◘כ─ │ ⌐☿fi◘כ─ ( T50( ●☻ ─ ╩

ⅎ╢ )  20 )╩ ↕∑╢√╘⌐⁸☿fi◘כ ─ ─ ╩ ╠⇔⁸☿

fi◘כ ⅛╠ ╕≢─ ╩ ⌐∆╢↓≤≢⁸ ●☻⅜╟╡ ↄ ≢⅝╢↓≤

⅜╦⅛∫√⁹↕╠⌐⁸∕─ ╩ 2mm⅛╠ 1mm⌐∆╢↓≤≢⁸☿fi◘כ─ ≤⇔≡

─ ≢№╢ ∞↑≢⌂ↄ⁸IEC ─ ≢№╢ IEC60079-

29- 1─ ─ ⌐≈™≡╙∆═≡ √∆↓≤⅜ ╘╢╟℮⌂∫√⁹ 6- 1 6- 4│⁸

ⱬכ☻⌐⅔↑╢☿fi◘כ ─ ╡─ ╩ ↕∑√╙─≢№╢⁹☿fi◘כ

─ ≤ ≤─ ⅔╟┘ ─ ╩ ↕∑√ ⁸ 6- 1⁸6- 2╟╡ 6-

3⁸6- 4≢ ⅜ ↄ⌂∫√⁹ ⁸ 6- 3─☿fi◘⁸│כ ≢ 6- 4─☿fi

⌐כ◘ ═≡ ⅜ ⅛∫√√╘⁸ 6- 4─☿fi◘כ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

5 ☿fi◘כ  

●☻  

♦☺♃ꜟ  

☿fi◘◔כ☻ 

 ꜟכ◦

 ♩כ◦☻ꜝ●

ⱬכ☻ 

☿fi◘כ  

6- 2.  ☿fi◘כ ╡⌐ ╩   6- 1.☿fi◘כ ╡─ ⅜ ™  
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7≤ 1⌐ ∆ ╡⁸3 ─ ☿fi◘כ╩ ™≡⁸N2╩ ⇔√ ⅛╠ ●

☻ 50%LEL(N2 )╩ ⌐ ⇔ 25%LEL╩ ∆╢╕≢─ T50 ╩ ∆

╢ ─ ⁸8 12 ≤⌂╡ ┘⌐ 2023 ─ 1 ╩ ⇔√ I EC60079- 29-

1 5.4.15 Time of response ⌐╟╢ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 No.1 No.2 No.3 

T50  8  12  12  

 

3. 1. 2 ☿fi◘כ─ ─  

3. 1. 2. 1 3. 1. 2. 4 ⌐≈™≡ ☿fi◘כ╩ ™≡⁸∆═≡ ⇔√⁹∕─

⁸SN ⅜ ⇔≡ ╩ ⇔√⁹ ⌂ ╩ ⇔≡⁸

(ⱡ▬☼꜠ⱬꜟ) 1 LEL(400ppm) ╩ ⇔√⁹ 

S1 

S2 

S3 

1  

6- 4. ╡ ╩╟╡ ↄ⇔√╙─  6- 3. ╡ ╩ ↄ⇔√╙─  

GAS IN GAS OUT 

7  

25 

T50 
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☿fi◘⁸│כ ⌐ Vol ꜠fi☺ 0 100vol% ─●☻⌐ ™╠╣╢↓≤⅜

ↄ⁸LEL꜠fi☺( 0 4vol%(0 100%LEL))─☿fi◘כ≤⇔≡ ∆╢√╘⌐│ ∆

╢ ⅜№╢⁹∕─√╘⌐│⁸☿fi◘כ ─ SN ─ ⁸☿fi◘כ ─ ⌂

⁸ ⌐╟╢┌╠≈⅝⅜ ↕™↓≤⅜ ╘╠╣╢⁹ ⌐╟╢┌╠≈

⅝│ ☿fi◘כ⌐╟╢ ╩ ℮↓≤≢ ↕ↄ∆╢↓≤⅜≢⅝╢√╘⁸ ≢│⁸

SN ─ ≤♀꜡ ─ ─ ╩ ⇔√⁹↓↓≢⁸♀꜡ ≤│⁸ ●☻⅜⌂™

≢│ N2 ≢─☿fi◘כ ─↓≤≢⁸∕╣⅜ ⇔≡™╢≤│⁸

⌐☿fi◘כ⅜ ⇔⌂™≢⁸ ⅜ ⇔⌂™↓≤≢№╢⁹ 

SN ─ ─√╘⌐╕∏ ─ ╩ ⇔√⁹ ⌐≈™≡│⁸☿fi◘

כ ─ ⌐ ⅎ╢⁹∕─√╘⁸ ⅜ ⅝∆⅞≡╙ ↕∆⅞≡╙⁸SN ╛♀꜡

─ ⌐ ╩ ⅎ╢⁹ Ɽ♃כfi⌐≈™≡│⁸ ⌂ ⌐⇔√ ⌐

∆╢∞↑≢│⁸☿fi◘כ ⌐ ⌂ ╩ ⅎ≡⇔╕℮─≢⁸↓∟╠╙♀꜡ ─

⌐ ↄ⌂™⅜⁸ ╩╝∫ↄ╡ → →∆╢≤⁸ ⅜ ↄ⌂╡⁸∕╣∞↑

☿fi◘כ─ ⅜ ↄ⌂∫≡⇔╕℮⁹╕√⁸☿fi◘כ ─ ╩ ↕∑√

≢☿fi◘כ ╩◘fiⱪꜞfi◓∆╢ ( AD ─ )╩ ╛∆≤ SN ⅜ ↄ⌂

╢⅜⁸ ↄ∆╢≤ ⅜ ↄ⌂╡⁸∕╣∞↑☿fi◘כ─ ⅜ ↄ⌂∫≡⇔╕

℮⁹↓╣╠─↓≤╩ ⇔≡⁸ᵑ ⁸ᵒ ⁸ᵓ◘fiⱪꜞfi◓ ─ ⌂

╩ ⇔√⁹ 

 

3. 1. 2.1 ☿fi◘כ⌐ ∆╢ ╩ ⌐ ↕∑╢ ─  

⁸ Ɽ♃כfi─ ⌂ ⅜ ⇔√( / / /

)⁹ 8│⁸ ⇔√☿fi◘כ─ Ɽ♃כfi╩ ⇔≡™╢⁹ 

⇔√ ⁸ Ɽ♃כfi 

   4.0sec (1.5secON 2.5secOFF) 

 :0 .2V/100msec     0.1V⁸ 0.3V⁸ 0.5V⁸ 0.7V (400msec  

 : - 0.2V/100msec    0.6V⁸ 0.4V⁸ 0.2V⁸ 0.1V 400msec  

 :                  0.8V (700msec) 

 

 

 

 

 

 

 

 

 

 

0

0.2

0.4

0.6

0.8

1

0 200 400 600 800 1000 1200 1400 1600

ӊ
ˢ

Vˣ

Ⱳḧ(msec)

MEMS-TE ἄ ӊОЌ˔р

ὄὑ  

ᶿ ᶿ 

ON  

8 ⇔√☿fi◘כ─ Ɽ♃כfi 
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3. 1. 2. 2 ☿fi◘כ⌐ ∆╢ ╩ ⌐ ↕∑ ↕╣√ ╩  

☿fi◘כ ─ ⌐≈™≡⁸ ⌂ ⅜ ⇔√(6 / /

)⁹ 

 6  

 

7  

 

9│⁸ 10 ─ Ɽ♃כfi≢ ╠╣√☿fi◘כ─ ─SN

╩ ⇔≡™╢⁹↓╣│⁸N2 ⇔√≤⅝─☿fi◘כ 6 ─ 4 ⌂

─≢1 / 4 ╩3 ⇔√ 4 15 /  45 ─45 ─ ≤

─ ╩H2 1%LEL─☻Ɽfi ≢ ∫√╙─╩ ⇔≡™╢⁹ ☿fi◘10כ ≤╙ 

0.2%LEL (80ppm)  ─ ≤⌂╡⁸∆═≡1. 0%LEL(400ppm) ≢№╢↓≤╩ ⇔

2023 ─ 2 ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1.2.3  ♀꜡ ≤●☻ ⌐╟╢ ╩ ∆╢ ─  

3. 1. 2.1⅔╟┘ 3. 1. 2.2⌐╟∫≡ ∆⌂╦∟SN ─ ⅜ ⇔√⁹

↓╣⌐╟∫≡⁸1♦☺♇♩1%LEL≢ 0 100%LEL─H2─ ⅜ ⌐⌂∫√⁹

⁸ ⇔√ ☿fi◘כ─ ─♀꜡ ─ │⁸ 10⌐ ⇔√ ╡⁸100

≢ 2 LEL─ ╩⇔√ ☿fi◘כ  5 ⁹↓╣│⁸I EC ─ │

3.4 ≢№╢⅜⁸╟╡♀꜡ ─ ╩ ∆╢√╘⌐⁸ ♃כ♦

⌐╟╢●☻ ⌐≡ ╩ ∆╢ ╩ ⇔√⁹ 

↓─ ♃כ♦ │⁸ ⁸ ⅔╟┘ ⌂ ⌐╟∫≡⁸ ☿fi◘

כ 30 ⅛╠ ╩♃כ♦√╣╠ ™≡ ⇔√⁹∕─ ⌐╟∫≡ ╠╣╢

ᶿ ᶿ 
ὄὑ  

ON  

⇔√☿fi◘כ─ Ɽ♃כfi 

SN ₰Ὣᴮ 

9 Ɽ♃כfi≢ ╠╣√☿fi◘כ─ SN  
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│⁸ ─ ⌐⅔↑╢♀꜡ ≤☻Ɽfi ⌐╟∫≡ ↕╣╢ ≤│ ⌂╡⁸

☿fi◘כ ≢ ⁸ ╩♃כ♦─ ≡═∆╩♃כ♦─⧵⁸⇔ ™≡ ⇔

≡ ╠╣╢⁹∕─ ♃כ♦ ≢ ╠╣√ ╩ ™√ ⌐╟╡⁸♀

꜡ ─ ╩ ↕∑╢↓≤⅜≢⅝√⁹ 11│⁸↓─ ♃כ♦ ⌐╟∫≡

↕╣√♀꜡ ─↓⁹╢№≢♃כ♦─ ╩ ™≡⁸♀꜡ ─ │1 ⌐1

⇔≡⁸ ─ ⅜ⱪꜝ☻ ⌐№╢≤⅝│⁸ 0.1%LEL╕≢⁸ⱴ▬♫☻ ⌐

№╢≤⅝│⁸ 1.0%LEL╕≢─∏╣╩ ∆╢↓≤⅜≢⅝╢╟℮⌐ ⇔√⁹ 12│

∕─ ≢ ⌐ ╠╣√♀꜡ ╩ ⇔≡⅔╡⁸ ⌐♀꜡ ⅜ ⇔≡⁸ ●☻

╩ ∟ ⅎ≡™╢ ╩ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

10 ≢─♀꜡ ─  

 

 

 

 

 

 

 

 

11 ♃כ♦ ≢ ╠╣√♀꜡ ─  

 

 

 

 

 

 

 

 

12 ⌂♀꜡ ─  
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3. 1.2.4 (N2 ≢─ ●☻ (%LEL  

3. 1. 2.1 3. 1. 2.3─ ⌐╟∫≡ ⇔√☿fi◘כ╩ ™╢↓≤≢ ●☻

( 100%LEL 4.0vol% ⅜ ╟ↄ ≢⅝╢↓≤╩ ⇔√⁹ ●

☻│N2 ─H2 50%LEL ●☻╩ ™≡⁸ ⅜3 ⇔≡™╢↓≤╩

⇔⁸50%LEL±5% ≢№╢↓≤╩ ⇔√ I EC60079- 29- 1 5.4.3.2  Calibration 

and Adjustment Calibration curve ⌐╟╢ ⁹ 13│ ☿fi◘3כ ⌐N2

⁸N2 ─H2 50%LEL─●☻ ╩ ⇔≡⅔╡⁸IEC─ ╩ √∆↓≤╩

⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1. 3 ☿fi◘כ─  

1 ┘ 5⌐ ∆ ╡─ ⌐≡ 8 ┘☿fi◘40כ ╩ ⇔√⁹ 14│

≤●☻ ⅜ ⇔√╙─ 3 ≢№╡⁸ 15│ ≤●☻ ⅜

≤⌂∫√♃▬ⱪ 5 ╩ ⇔≡™╢⁹ 16│⁸☿fi◘כ 40 ╩ ⇔≡™╢⁹ 
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 13  ♃כ♦
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3. 1. ה 4 ─  

IEC60079- 29- 1( ●☻ ─ ─ ⌐≈™≡⁸ ⇔

√☿fi◘כ╩ ™≡ ╩ ⇔√⁹ ⌐≈™≡│ 2─ ╡≢№╢⁹ 

 

 

   

 
●☻  0 %⁸10 %⁸30 %⁸50 %⁸70 %⁸90 %LEL●☻

⁸ 3  
Ừ 

 ●☻  ●☻ ─ ╩ ⅎ╢ T50 20  ₃ 

⇔  6 ─●☻ ╡ ⇔─ ─  Ừ 

 - 20ϴ⁸20ϴ⁸55ϴ≢  ₃ 

 40ϴ 0 %RH⁸20 %RH  50 %RH  95 %RH ≢─  Ừ 

 

⌂ 3 ─ ₁≢∕╣∙╣ ⇔≡ 1 ∏≈ ↕∑

╢⁹10 Hz  31.5 Hz 0.5 mm  1.0 mm 31.5 

Hz  100 Hz  19.6 m/s2 

Ừ 

 63  ⌂●☻ ─  Ừ 

 - 20kPa 0kPa +20kPa≢  Ừ 

 1.5L/min, 1.0L/min, 0.5L/min, 0. 2L/ min ─ 4 ≢─  Ừ 

 
⁸ 0.5m/s⁸ 3m/s⁸6m/s╩ ┘ ⅛

╠№≡≡  
Ừ 

Ừ ─ 1/3   ủ ─ 1/3 2/3 

ỏ ─ 2/3 3/3 ×      

≡─ ⌐⅔™≡ ─ 2/3 ╕≢⌐ ╕∫√ ─ ≢№╡ ⌂ ≢№∫√⁹

⌐≈™≡│ ⌐ ∆╢⁹ 

2  

16 ☿fi◘כ 
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3. 1.4.1   

17│⁸☿fi◘10כ ─ ─ ╩ ⇔≡™╢⁹ │ ≢

⇔⁸N2 ╩ 5min ⁸№╢ ─ ●☻ N2 ╩ 2min 1min

⇔√⁹●☻ │ ꜠fi☺─ 0 %LEL⁸10 %LEL⁸30 %LEL⁸50 %LEL⁸70 %LEL⁸

90 %LEL⁸100%LEL ≤⇔⁸ ≢│ ™ ⅛╠ ⌐ ⇔√⁹↓─ ╩ 3

⇔√─≢ │ 30 ╩♃כ♦─ ╪≢™╢⁹50%LEL─ │ ±5%LEL⌐ ⇔

≡⁸∆═≡±1%LEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1.4. 2  

●☻ ─ ─ T50⁸T90 ┘⁸●☻ ⅝ ─ ─

╡ T50⁸ ╡ T10 ╩ ⇔√⁹ 

β T %  

╡Tủủ≤│⁸●☻ ⅝ ⅛╠ ⅜ủủ%╕≢ ⇔√ ─ ╩ ∆⁹ 

ₒIEC60079- 29- 1 ₓ 

T50 ⅜ 50%⌐ ∆╢╕≢─ ⅜ 20sec  

T90 ⅜ 90%⌐ ∆╢╕≢─ ⅜ 60sec  

╡ T50 ⅜ 50%⌐ ∆╢╕≢─ ⅜ 20sec  

╡ T10 ⅜ 10%⌐ ∆╢╕≢─ ⅜ 60sec  

 

3⌐ ╩ ∆⁹T50│ 20 ⌐ ⇔ 4 8 ⁸T90│ 60 ⌐

⇔ 12 ⁸ ╡ T50│ 20 ⌐ ⇔ 8 ⁸ ╡ T10│ 60 ⌐ ⇔ 12

16 ≢№╡⁸☿fi◘10כ ∆═≡⌐⅔™≡ ╩ ∆╢↓≤╩ ⇔√⁹ 
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3. 1.4.3  ⇔  

18⌐ ∆ ╡⁸ │⁸H2 50%LEL╩ 3 ⇔≡⁸∕─№≤ N2╩ 7 ∆╢

☿♇♩╩×6 ╡ ⇔√⁹ ☿♇♩ ⌐ H2≤ N2 ─∕╣∙╣─ ╩☿fi◘כ

10 ™≡ ⇔√⁹♀꜡ ⁸●☻ H2 50%LEL─ ±5%LEL⌐ ⇔≡⁸ ™√

☿fi◘±1%≡═∆כLEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 
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18 ⇔  

3  

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

T50 8 4 8 8 8 4 4 8 4 8

T90 12 12 12 12 12 12 12 12 12 12

T50 8 8 8 8 8 8 8 8 8 8

T10 16 12 16 12 16 12 12 16 12 16

ϹІIN

ϹІOUT
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3. 1.4.4   

│ ⌐ ⇔≡ 2 ⁸ ─ ≢●☻ ╩ ⇔√⁹ŋ - 20ϴ

≢ (N2 5min  ●☻ H2 50%LEL ╩ 2min  1min)⁸ ⌐

ᵒ20ϴ≢ (N2ќ ●☻) ,ᵓ50ϴ≢ (N2ќ ●☻) ,ᵔ60ϴ≢ (N2ќ 

●☻)⁹ 19│⁸∕─ ─ ╩ ⇔≡™╢⁹♀꜡ ⁸●☻ H2 50%LEL─

±5%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ ∆═≡±1%LEL ≢№∫√⁹ ─ │

─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1.4.5   

│⁸40ϴ♪ꜝ▬─ ≢☿fi◘כ─ ╩ ⇔≡⅛╠⁸ ⌐ ⇔≡

2 ⁸ ─ ≢●☻ ╩ ⇔√⁹ŋ 40ϴ20%RH≢ (N2 5min  

●☻ H2 50%LEL╩ 2min  1min)⁸ ⌐ᵒ40ϴ50%RH≢ (N2ќ

●☻)⁸ᵓ40ϴ90%RH≢ (N2ќ ●☻)⁹ 20│⁸∕─ ─ ╩ ⇔≡

™╢⁹♀꜡ ─ ±10%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ ∆═≡±3%LEL ≢№∫

√⁹╕√⁸●☻ H2 50%LEL─ ±15%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ ∆═

≡±2%LEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 
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3. 1.4.6   

│ ⌐ N2≤ ●☻ H2 50%LEL ≢♀꜡ ≤●☻ ╩ ⇔√⁹

N2 3min  ●☻ H2 50%LEL ╩ 2min  1min ≤⇔√⁹∕─ ⁸

ON ≢ ⌐ ╡ ↑⁸ ─ 3 ─ ₁≤ ⌂ 3 ─ ₁

≢∕╣∙╣ ⇔≡ 1 ∏≈ ─ ≢ ↕∑√⁹ 

 

10 Hz  31.5 Hz 0.5 mm  1.0 mm  

31.5 Hz  100 Hz  19.6 m/s2  

 

3 ─ ⁸ ≤ ⌐●☻ ╩ ⇔√⁹ 21│⁸∕─ ─ ╩

⇔≡™╢⁹♀꜡ ⁸●☻ H2 50%LEL─ ±5%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ

∆═≡±1%LEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 
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3. 1.4. 7  

│⁸ ⁸ ⌐♀꜡●☻ N2 ⅔╟┘ ●☻ H2 50%LEL╩

⌐ ⇔⁸♀꜡ ⅔╟┘ ─ ╩ ⇔√⁹●☻ │⁸N2 3min  

●☻ H2 50%LEL ╩ 2min  1min ≤⇔√⁹╕√⁸IEC─ 60079- 29-

1,5.4.4.5 ⌐ ╡⁸ ⅛╠ 8 ⌐ 8 ─ H2 50%LEL╩☿fi

⌐כ◘ ╩ ⇔⁸ ≢ ⅜ 1%LEL ≢ ±5%LEL╩

√⇔√⁹╕√⁸ 22⌐ ⇔√ ╡⁸ 63 ─●☻ ⌐⅔↑╢ ╙

♀꜡ ⁸●☻ H2 50%LEL≤╙⌐ 1%LEL ≢№╡⁸IEC ±7%LEL╩ √⇔√⁹

∕─ ╙ ⇔≡⁸200 ⌐⅔™≡╙ ╩ √⇔≡™╢↓≤╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 1.4.8   

│ ⌐ ⇔≡ 2 ⁸ ─ ≢●☻ ╩ ⇔√⁹ᵑ- 20kPa

≢ (N2 5min  ●☻ H2 50%LEL ╩ 2min  1min)⁸ ⌐

ᵒ0kPa≢ (N2ќ ●☻)⁸ᵓ20kPa≢ (N2ќ ●☻)⁹ 23│⁸∕─ ─

╩ ⇔≡™╢⁹♀꜡ ─ ±10%LEL ⌐ ⇔≡⁸ ™√☿fi◘10כ ∆═≡

±3%LEL ≢№∫√⁹╕√⁸●☻ H2 50%LEL─ ±15%LEL⌐ ⇔≡⁸ ™√

☿fi◘10כ ∆═≡±3%LEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 
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3. 1.4.9   

│ ⌐ ⇔≡ 2 ⁸ ─ ≢●☻ ╩ ⇔√⁹ŋ 0.2L/min

≢ (N2 5min  ●☻ H2 50%LEL ╩ 2min  1min)⁸ ⌐

ᵒ0.5L/min ≢ (N2ќ ●☻)⁸ᵓ1.0L/min ≢ (N2ќ ●☻)⁸ᵔ1.5L/min

≢ (N2ќ ●☻)⁹ 24│⁸∕─ ─ ╩ ⇔≡™╢⁹♀꜡ ⁸●☻

H2 50%LEL─ ±5%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ ∆═≡±1%LEL ≢№∫

√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 
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3. 1.4.10   

≢│⁸●☻ ≤ⱨ□fi ╩ ≢⅝╢╙─ ╩ ⌐☿♇

♩⇔≡⁸●☻ ─☿fi◘כ ─ ⅛╠ ⅜ √╢╟℮⌐ⱨ□fi╩ ∆

╢⁹∕─ ⁸ ╩ N2№╢™│ H2 50%LEL (N2 )≢ √⇔√№≤⁸ⱨ□fi─

╩ 0m/sec⁸ 0.5m/sec⁸ 3m/sec⁸ 6m/sec⌐ ↕∑≡⁸∕╣∙╣─ ≢⁸1min

⁸ ╩ ∆╢⁹╕√⁸ ─ ╩☿fi◘כ ⅛╠ ⅜ √╢╟℮⌐☿♇

♩⇔≡ ⇔√⁹ 25- 1│ ⅛╠─ ⁸ 25- 2│ ⅛╠─ ╩ ⇔

≡™╢⁹♀꜡ ⁸●☻ H2 %LEL─ ±5%LEL⌐ ⇔≡⁸ ™√☿fi◘10כ ∆

═≡±1%LEL ≢№∫√⁹ ─ │ ─ ╩ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╟╡⁸☿fi◘כ ┘☿fi◘כ ⌐ ™≤ ⇔⁸2024 ─ⱨ▫כ

ꜟ♪ ┼ ╘╢≤ ⇔√⁹ 
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3. 1. 5 ☿fi◘כ⌐╟╢ⱨ▫כꜟ♪ ─♃כ♦  

╩ ∆╢ ─ ─ ⁸ E S

─ ◄fi☺fi ─ ─ ─ ─♩☻♄ה♩☻Ⱶה☻● ⁸

⁸ ⁸ ⁸ ה ╩♃כ♦─ ⇔√⁹ ─ ≢∕╣

⅜♃כ♦─╠ ≢⅝╢╟℮⌐ ☿fi◘כ ╩ ⇔√⁹ 26 │⁸ ◄fi☺fi

◦☻♥ⱶ─▬ⱷכ☺ ╩ ⇔≡™╢⁹ ⱨ▫כꜟ♪ ≢ ╩ ⇔√

│⁸∕─ ─ ⌐ ─№╢ ≤ ┌╣╢ ⌐ ⇔√⁹ 4⌐ ⱨ▫כꜟ♪

⌐≡ ⇔√ ╩ ∆╢⁹ │ 4 ⅛╠⌂╡⁸ │ 4

─ ─ 1 ╩ ◦ꜞfi♄┼≤ ↕╣≡™╢⁹ ◦ꜞfi♄│ A ≢ ⇔≡™

╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

☿fi◘כ ─ ≡⌐כ●꜡♃כ♦⁸│ ╩ ╩♃כ♦─⧵⁹√∫ ∆╢

│⁸ 27─ ╡≢№╢⁹╕√⁸ 28⌐ ∆ ╡⁸●☻ │ 3 ⁸

⁸♃כ♦ ☿fi◘כ─ ╩♃כ♦ ∆╢☿fi◘כ 6 ⁸ ♩ꜝfi☻Ⱶ♇♃⁸

Ⱨ♇◒▪♇ⱪ⁸ ╩ 1 ╡ ↑√⁹ 

 

26 ▬ⱷכ☺  

 

 

4  MAN B&W ꜟ♀כ▫♦  

ἷ꜠ 4S50ME-T9.7 

Щϯ x ІЕк˔ϼ 500 [mm] x 2240 [mm]  

ϵрЅр ᶊᵕ  117 [RPM]  

 7120 [kW]  

ỡ ῟ӊ 2.1 [MPa]  
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●☻  
●☻⁸Ⱶ☻♩⁸♄☻♩  

PC 

♩ꜝfi☻Ⱶ♇♃ ●☻  

Ⱨ♇◒▪♇ⱪ ⁸  כ●꜡♃כ♦ 

☿fi◘כ ⁸  

 

27  
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2024 1 12 ⌐ ╩ ⌐ ⇔⁸ ●☻─ ⁸Ⱶ☻♩⁸♄☻♩⌐╟

╢ ╕╡─ ╩ ⇔√⁹№╠⅛∂╘ ⇔√ ☿fi◘כ╩●☻ ⌐☿

♇♩⇔≡⁸ ◄fi☺fi ⌐ ⇔√ 28 ⁹∕─ ⁸ ◄fi☺fi ─

1 12 1 31 ─ 20 ⁸◄fi☺fi 2 1 2 20 ─ 20

⁸ ☿fi◘כ♦─╠⅛כ♃╩ ⇔≡⁸ ●☻⁸Ⱶ☻♩⁸♄☻♩⌐╟╢ ⌂ ⁸

♄☻♩⌐╟╢ ╕╡⅜ ∂⌂™⅛ ⇔√⁹∕─ ⁸ ─ ⌐⅔™≡⁸●☻☿fi

⁸כ◘ ⁸ ⁸ ⁸ ⌐⅔™≡ ⌂ │ ╘╠╣⌂⅛∫√⁹ 29│⁸∕─≤

⅝─♀꜡ ─ ╩ⱪ꜡♇♩⇔√ ≢№╢⁹ 1 12 ╩♀꜡ ≤⇔≡∕─

╩ ⇔√╙─≢№╢⁹ │⁸ ─√╘⁸♀꜡ ╩ OFF⌐⇔≡♦

28 ┘ כ♃♬⸗ ☿fi◘כ  

●☻  

☿fi◘כ 

Ⱨ♇◒▪♇ⱪ 

♩ꜝfi☻Ⱶ♇♃ 
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╩♃כ ⇔√⁹ ◄fi☺fi ⅔╟┘ ∆═≡─ ≢♀꜡ ⅜ ⇔≡

™√⁹↓─↓≤⅛╠⁸☿fi◘כ ⌐ ╩ ∂╢╟℮⌂ ●☻⁸Ⱶ☻♩⁸♄☻♩⌐╟

╢ │⌂™≤ ≢⅝╢⁹╕√⁸ ◄fi☺fi ─ 1 22 ⌐ 160L/min ─

⅜ ╣≡™╢ ⌐ 1L/min⁸2.5L/min⁸5L/min ─ ≢ ╩ ⇔⁸ ─

┘ ╩ ⇔√⁹∕─ ⁸ 30─ ╡⁸ ─╖⅜ ╣≡™╢ ⌐│⁸

⅜ 0%LEL╩ ⇔⁸ ●☻─ ⌐ ⅜ ⇔√ ⁸↓─↓≤⅛╠╙ ●☻⁸

Ⱶ☻♩⁸♄☻♩⌐╟╢ ⅜ ™↓≤⅜ ≢⅝√⁹ ≤⇔≡⁸ ─ ─

⌐≈™≡⁸ ─ ─ ─ ⌂ ╛●☻─◘fiⱪꜞfi◓⌐╟╢●☻ ─

⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30 ●☻ ─  

 

2.5L/min  

 
5L/min   

1L/min  

 

29 ♀꜡ ─  
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31⌐ PHB- A- 2MP ╩ ∆⁹ 1MPa⅛⅛╢↓≤⅜ ↕

╣√√╘⁸2MPa╕≢ ≢⅝╢↓─ ╩ ⇔√⁹ ⌐ ⇔⁸

╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │ 32─ ╡≢№╢⁹ ─ │ 0.00±0.01MPa ≢№∫

√⁹ ─ ⌐⅔™≡⁸0.00±0.0 2MPa≢ I EC60079- 29- 1─ ≢№∫√↓≤⅛

╠⁸ ⌐ ⇔≡ ™≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

32  

31  
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☿fi◘כ╩ ⌐ ⇔≡⁸ ≤ ⁹√⇔כ♃♬⸗╩ ─ ⁸

─ │ 33⁸ 34─ ╡≢№╢⁹ │ 2 23ϴ─ ≢№∫√⁹

│ 0.5 10.5mg/L≢№∫√⁹ ─ ⌐⅔™≡⁸- 20 60ϴ⅔╟┘ 40ϴ90%RH

46mg/L ≢ IEC60079- 29- 1─ ≢№╢↓≤⅛╠ ⌐ ™≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐⅔™≡─ │ủ ủϴ⁸ │ủ ủ%RH─ ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸  

33  

 

34  
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●☻  

35⌐ ♩ꜝfi☻Ⱶ♇♃ HD29V3T ♦ꜟ♃○כⱶ ╩ ∆⁹ ⌐ ♩

ꜝfi☻Ⱶ♇♃╩ ⇔⁸ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │ 36─ ╡≢№╢⁹ ─ │⁸◄fi☺fi 0m/sec⁸

10m/sec≢№∫√⁹ ─ ⌐⅔™≡⁸0  6m/sec─ ≢ I EC60079- 29- 1─

≢№╢↓≤╩ ⇔≡™√⅜⁸ │ 10m/sec≢№∫√√╘⁸ ≢ ╩

∆╢↓≤≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 
36  

35 ♩ꜝfi☻Ⱶ♇♃ 
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ה  

37⌐ Ⱨ♇◒▪♇ⱪ 548- ES  EMIC ╩ ∆⁹ ⌐

Ⱨ♇◒▪♇ⱪ╩ ⇔⁸ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ │ 38 ─ ╡≢№╢⁹ ─ │ ≢ 9m/s^2≢№∫

√⁹ ─ ⌐⅔™≡⁸20m/s^2─ ≢ IEC60079- 29- 1─ ≢№∫√↓≤⅛

╠⁸ ⌐ ™≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

37 Ⱨ♇◒▪♇ⱪ 

38 ─  
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3.2 ─  

2.1 ⌐ ⇔√ 2023 ─ ─ ⌐≈™≡│ ⌐ ⇔ 100%≢№∫√⁹ 

1)☿fi◘כ ─ ⌐≈™≡⁸☿fi◘כ ─ ╩ ⇔√↓≤⌐╟╡⁸

●☻⅜╟╡ ↄ ≢⅝╢╟℮⌐⌂╡⁸ ≢№∫√ T50( ●☻ ─

╩ ⅎ╢ )⅜ 20 ─≤↓╤⁸8  12sec≤⌂╡⁸ ╩ ⇔√⁹ 

2)☿fi◘כ─ ─ ⌐≈™≡⁸☿fi◘כ⌐ ∆╢ ─ ╩

⇔≡⁸SN ⅜ ⇔ 1♦☺♇♩ 0.2%LEL (80ppm)≤⌂╡⁸1. 0 %LEL(400ppm) ≤⌂

╡⁸ ╩ ⇔√⁹╕√⁸ ♃כ♦ ⌐╟╢●☻ ⌐╟╢

╩ ⇔≡⁸ ⌂☿fi◘כ ─ ╩ ∆╢↓≤⅜≢⅝√⁹∕─ ⁸10%LEL

─ │±1%LEL⌐⌂╡⁸ 4vol%─ 1/10 (0.4vol% = 10 LEL)╩

⌐ ≢⅝╢ ╩ ≢⅝√⁹ 

 

3.3  ─ ─  

☿fi◘כ ─  

●☻ ─ │⁸ ┼ ה ≢⅝╢ ≤⇔⁸☿fi◘כ

─ │☿fi◘כ ─ ╩ ↕ↄ⇔⁸ ≈☿fi◘כ ≤ ≤─ ╩

⌐∆╢↓≤≢⁸ ●☻╩╟╡ ↄ ∆╢↓≤⅜≢⅝√⁹ ●☻ 50%LEL╩

⌐ ⇔ 25%LEL╩ ∆╢╕≢─ ╩ ∆╢ ─ ⁸T50 8 12 ≤⌂

╡ ╩ ⇔√ IEC60079- 29- 1 5.4.15 Time of response ⌐╟╢ ⁹ 

⁸ ≢│ IEC ≤ ™╢ ⁸IEC60079- 29- 1─Ɽⱨ◊כⱴfi☻ ╩

∆↓≤≤∆╢⁹ 

 

☿fi◘כ─ ─  

☿fi◘כ⌐ ∆╢ ╩ ⌐ ↕∑╢ ╩ ⇔√ ⁸ ⌂

⅔╟┘ Ɽ♃כfi⁸☿fi◘כ ╩◘fiⱪꜞfi◓∆╢ ─ ⅜ ≈

⅛∫√⁹∕─ ⁸SN ⅜ ⇔≡ ╩ ⇔⁸ (ⱡ▬☼꜠ⱬꜟ)⅜ 1

LEL(400ppm) ╩ ⇔√⁹ 
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─  

4.1  ─  

4.1 .1  ⱨ▫כꜟ♪ ᵑ ◄fi☺fi ─  

─ E&S ─◄fi☺fi ⌐ ☿fi◘כ╩ ↑⁸◄

fi☺fi ⌐╟╢ ( ⁸ ⁸ )⌐ ∆╢ ( ⁸

⁸ ⇔ )╩⁸ ╘●☻ ⅜ ↕╣√ ─ ●☻╩ ™≡ ⇔√⁹

╕√⁸◄fi☺fi │⁸☿fi◘כ─♀꜡ ─ ╩ ⇔ ↑⁸ ─◄fi☺fi

⅜ ⁸ ╘≡⁸ ─ ( ⁸ ⁸ ⇔ )╩ ⇔√⁹

╕√⁸◄fi☺fi ⌐ ↕╣╢ ⌐⅔™≡⁸ ☿fi◘כ─ ∆╢√╘

⌐⁸ ≢─ ╩ ⇔√⁹ 

 

4.1 .1.1  H2  

39- 1 39- 2 ANALOG DEVICE

ADXL345 0.16G  (8G 8G

400Hz 2 20 0.1

2  

40- 1 40- 2 40- 3 EMIC F- 0600BM/FA 

IEC (2G) (4G) H2 3 S1,S2,S3

G

G  

 50 %LEL

3 X , Y X ,

Z 1  

 

10 30Hz   1mm  

30 100Hz  39.2 m/s2(4G)   

100 30Hz  39.2 m/s2(4G)  

30 10Hz   1mm  

3 Z , Y , Z ─ ₁≢ ⇔≡ 1 ∏≈  
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39-1 ☿fi◘כ ⌐  39-2 ☿fi◘כ 

40-1 ●☻  ⌐  40-2  

40-3. ─●☻ ─  
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41- 1 41- 2 41- 3 1 X 2 Y 3 Z

H2 (S1 S2 S3) H2 50%LEL

H2 (S1 S2 S3)

H2 50%LEL 4G

2%LEL IEC 5%LEL  
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4.1.1.2  ◄fi☺fi ─ ☿fi◘כ≤ H2☿fi◘כ─  

42-

42- 2 2m H2 S1 S2 S3

42- 3 42- 4 42- 5 8m

H2 SD3- S1 SD3- S2 SD3- S3

43- 1 43- 2- 1 43- 2- 2 43-

2- 3 2 X Y X Y

Z 44- 1 44- 2

45 46 2

47 48 3  

Z 3

2. 5G 2.8G 2.7G 0.98G 1.15G 1.03G X Y

0.86G 0.90G 0.9 4G 0.25G 0.31G

0.31G

 

44- 1 44- 2 46- 1 46- 2 48- 1 48- 2 H2

IEC 5 LEL 2%LEL

8m H2

IEC 5 LEL 2%LEL 46 48 (S3)

PC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
42-1. ◄fi☺fi≤ ☿fi◘כ─ ─  

N2

Ҳ

қ ↓

ᾚЊ

0 
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42-2. ◄fi☺fi ⌐ ⇔√ ☿fi◘כ(S1,S2,S3)≤ ☿fi◘

 כ

ḃḻ᷊  ᴻ

נּ ḃḻ᷊  ᴻ

42-3. ⌐ ⇔√ ☿fi◘כ 
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42-4. ⌐ ─☿fi◘כ  42-5.  
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