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3- 24- 1 

 

─  

─ 2700  

─ ⁸₈ ₉≤™℮⁹ │⁸  1- 2- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

∆╢ ─  
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ה ↔╖ 

ה ↔╖ 
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─  

─ │  1- 5- 1⌐ ∆≤⅔╡≢№╢⁹ ≢│⁸ ∂ ╩ ≈

╩ ∆╢ ≢№╢⁹ 

 

 1- 5- 1 ─  

   

 300 / 150 / ×2  168 / 84 / ×2  

 24 /  24 /  

 280  280  

 

 

─  

─ ⱨ꜡כ│  1- 6- 1⌐ ∆≤⅔╡≢№╢⁹ ⅛╠ ∆╢ ●☻─ ╛

⌐≈™≡│⁸╤ ∂╪ Ᵽ◓ⱨ▫ꜟ♃ ⌐╟╡ ∆╢⁹ⱪꜝfi♩ ⌐≈

™≡│⁸Ⱨ♇♩ ה ─ ╕√│ⱪꜝfi♩ ⌐╟╢ ╩ ℮⁹

╕√⁸ ⅛╠ ↕╣╢ ה │⁸ √╕ ─ ♠ ⌐

┘◄◖☿ⱷfi♩ ╩ ℮⁹ 

●☻ ┘ ─ │⁸  1- 6- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

 1- 6- 1 ─  

   

●☻  ╤ ∂╪ Ᵽ◓ⱨ▫ꜟ♃  ╤ ∂╪ Ᵽ◓ⱨ▫ꜟ♃  

 ⱪꜝfi♩ ⌐╟╢  
Ⱨ♇♩ ה ─ 

╕√│ⱪꜝfi♩  
⌐╟╢  

ה  
√╕ ─ 

◄◖☿ⱷfi♩ ⌐  
√╕ ─ 

◄◖☿ⱷfi♩ ⌐  
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 1- 6- 1 ⱨ꜡כ 
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─ ┘  

7.1 ─  

┘ ─ ─ │⁸  1- 7- 1⌐ ∆≤⅔╡≢№╢⁹╕

√⁸ ┘ ─ │  1- 7- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

 1- 7- 1 ─  

   

 

 ◖fi◒ꜞכ♩  
◖fi◒ꜞכ♩  
⁸ ◖fi◒ꜞכ♩  

 4  5  

 1  1  

↕ G.L.+24  G.L.+36  

↕ G.L.- 7.7   G.L.- 16  

 
 ◖fi◒ꜞכ♩ ה  

╕√│ 
◖fi◒ꜞכ♩  

↕ 11  16  

 

ה  ה ≡ ≡ 

↔╖  ⌂⇔  1 ⌐  

 ◖fi◒ꜞכ♩Ⱪ꜡♇◒  ◖fi◒ꜞכ♩ ה ≡ 

  ◖fi◒ꜞכ♩ ה ≡ 

♩fi♥ ♪כꜘ◒♇♩☻  ♥fi♩  

♩fi♥  ♪כꜘ◒♇♩☻  

 ◖fi◒ꜞכ♩ ה ≡ ◖fi◒ꜞכ♩ ה ≡ 

 
 ◖fi◒ꜞכ♩  

◖fi◒ꜞכ♩  
◖fi◒ꜞכ♩  

☻♥fi꜠☻  

↕ 100  100  
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7.2  

(1)  

⌐⅔↑╢ │⁸ ⌐≈™≡│ ╩⁸ⱪꜝfi♩ │ ┘

╩ ∆╢ ≢№╢⁹╕√⁸ ╛ ⌐│⁸ ⌐ ∫√ ╩⁸

⌐ ⇔√╙─╩ ∆╢⁹ 

≤⇔≡⁸ ⁸ⱳfiⱪ⁸ ⁸ ⁸ ה ⁸

╩ ∆╢⁹ 

 

(2)  

⌐⅔™≡ ⇔≡™╢ ⱨ꜡⁸│כ  1- 7- 2⌐ ∆≤⅔╡≢№╢⁹ 

▪ ⱪꜝfi♩  

( ) ↔╖Ⱨ♇♩  

↔╖Ⱨ♇♩ │⁸Ⱨ♇♩ ה ─ ⌐╟╡ ∆╢⁹ 

( ) ⱪꜝ♇♩ⱱכⱶ  

ⱪꜝ♇♩ⱱכⱶ │⁸↔╖Ⱨ♇♩⌐ ⇔≡↔╖Ⱨ♇♩ ≤ ∑√ ╕√

│ⱪꜝfi♩ ⌐╟╡ ∆╢⁹ 

( )  

│⁸ ╛╤ ─ ╩ ™⁸ ⌐ ⇔≡ ≤⇔

≡ ∆╢⁹⌂⅔⁸ ⇔√⅜⁸ ≢─ ╛ ≢ ™⅝╣⌂

⅛∫√ │ ⌐ ∆╢⁹ 

( )  

│⁸ ╛fiכꜞ◒☻≡⇔≥ ⌐╟╢ ╛ ⌐╟╢

╩ ™⁸ ╩ ∫√ ⁸ ≤⇔≡ ∆╢⁹⌂⅔⁸

─ ⌐№√∫≡│⁸ ┘ ╩ ∆╢⁹ 

 

▬  

⁸ ┘ ⅛╠ ↕╣╢ │⁸ ⌐ ∆╢⁹ 

 

►  

⌐ ╢ │ ╛ ⌐ ⇔⁸ │ ⌐ ⁸

∕─ ⌐ ╢ ╩ ╗ │ ╩ ⇔≡ ⌐ ∆╢⁹╕√⁸

₈ ₉ 27 3  ⌐ ≠⅝⁸ ─ ⁸

┘ ╩ ∆╢⁹ 
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7.3  

─ ⌐╟╢↔╖ ─ ┘ │⁸ ≤⇔≡ ─ 30 ⅛╠

╕≢≤∆╢⁹╕√⁸↔╖ ⁸ ┘ ╖ ⁸₈ ₉

≤™℮⁹─ ⌂ ⁸│♩כꜟ ╩ ⇔≡™√ ≤⅔⅔╗⌡ ─ ≢№╢⁹ 

┘ ⁸₈ ₉≤™℮⁹ ─ │  1- 7- 2

⌐⁸ │♩כꜟ  1- 7- 3⌐ ∆≤⅔╡≢№╢⁹ 

 

 1- 7- 2 ─  

 
1  

ᵑ  
 

ᵒ  
 

ᵒ-ᵑ  

 

↔╖  
   0   11  11 

  30  117  87 

    0   3   3 

╖     0 180 180 

   90  90   0 

1 │ 27 ─ ≢№╢⁹ 

2 ┘ ─ ⌐≈™≡│₈ 22  ☿fi◘☻ ה ₉

 ⱱכⱶⱭכ☺)⌐ ∂⁸ ─≤⅔╡≤⇔√⁹ 

 

 

(1) ♫fiⱣכⱪ꜠כ♩─ ⅜ ⌐ │ ⌐ ≢№

╡⁸⅛≈ ⅜ 50 59 ─ ⁹ 

(2) ⅜ 3⁸30 39 ┘ 300 399 ⁸╕√│ 5⁸7⁸50 59⁸70 79⁸

500 599 ┘ 700 799 ─ ⁹ 

(3) ♫fiⱣכⱪ꜠כ♩─ ⅜ ⌐ │ ⌐ ≢№

╡⁸⅛≈ ⅜ 40 49 ─ ⁹ 

 (4) ⅜ 4⁸6⁸40 49⁸60 69⁸400 499 ┘ 600 699 ─

⁹ 

 

(1) Ᵽ☻ ⅜ 2⁸20 29 ┘ 200 299 ─ ⁹ 

(2) ⅜ 1⁸10 19 ┘ 100 199 ─ ⁹ 

(3) β) ♫fiⱣכⱪ꜠כ♩─ ⅜ ⌐ │ ⌐ ─╙──℮∟⁸

⅜ 8⁸80 89 ┘ 800 899⁸9⁸90 99 ┘ 900 999⁸0⁸00 09     

┘ 000 099 ─ ⁹ 

β ┘ ╩ ∆⁹ ≤│⁸ ─ ⌐ ↕╣⁸⅛≈∕─

⌐ ⌂ ╩∕⌂ⅎ√╙─≢⁸ ⁸♃fi◒ ⁸ ⁸ ⁸

fiכ꜠◒⁸ ⁹ ≤│⁸◐ꜗ♃Ⱨꜝ╩ ∆╢ הꜘ▬♃⁸ꜝכ꜡ה♪כ꜡⁸

◙▬ꜝⱦ♃☻⁸ꜝכ꜡ ⁹ 
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 ♩כꜟ   
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8.1  

⌐⅔↑╢ ─ ┘ │⁸ ─≤⅔╡≢№╢⁹ 

(1) ─  

▪ ●☻─  

╤ה ∂╪ Ᵽ◓ⱨ▫ꜟ♃ ⌐╟╡⁸┌™∂╪╩ ⌐ ∆╢⁹ 

ה ╕√│ ─ ╩ ⇔⁸ ⁸ ╩ ∆╢⁹ 

ה ╕√│ ≢ ╩ ⇔⁸ ╩ ∆╢⁹ 

ה ╩ ⇔⁸♄▬○◐◦fi ┘ ╩ ∆╢⁹ 

ה ─ ┘ ╩ ⇔⁸ ╩ ╢⁹ ⁸ ┼─ ⅜ ↕

╣╢ │⁸ ⌐ ─ ╩ ℮⁹ 

 

▬ ─  

ה ─ ╛ ⌂ ┬⅛⇔⁸ ─ ─ ⌐ ∆╢

╩ ∆╢⁹ 

ה ⅜ ─ ⌐ ⇔⌂™╟℮⁸ ─♩כꜟ ⌐ ╘╢⁹ 

ה ⌐ ⅜ ⇔⌂™╟℮⁸ ─ ⌐ ╘╢⁹ 

ה ─ ●☻ ⌂≥ ⌐⁸ ⌐ ╘╢⁹ 

ה ⅜ ─ ≢ ⇔⌂™╟℮⁸↔╖ ╩ ∆╢

≤≤╙⌐⁸ ⌐ ⌂ ☻Ɑכ☻╩ ∆╢⁹ 

 

ה (2) ─  

▪ ─  

ה ─ ⅝⌂ ⌐≈™≡│⁸ ─ ™ ┼─ ╛ ─  

╩ ⇔√ ≢ ∆╢⁹ 

ה ─ ┘ ╩ ⇔⁸ ╩ ╢⁹ ⁸ ה ─ ⅜

↕╣╢ │⁸ ⌐ ─ ╩ ℮⁹ 

 

▬ ─  

ה ─ ╛ ⌂ ┬⅛⇔⁸ ─ ─ ⌐ ∆╢

╩ ∆╢⁹ 

ה ⅜ ─ ⌐ ⇔⌂™╟℮⁸ ─♩כꜟ ⌐ ╘╢⁹ 

ה ⌐ ⅜ ⇔⌂™╟℮⁸ ─ ⌐ ╘╢⁹ 

ה ─ ┘ ╩ ⇔⁸ ⌂ ─ ⌐ ╘╢⁹ 

ה ⅜ ─ ≢ ⇔⌂™╟℮⁸↔╖ ╩ ∆╢

≤≤╙⌐⁸ ⌐ ⌂ ☻Ɑכ☻╩ ∆╢⁹ 
 

 

₈ ₉≤│⁸ ╩ ↓∆ ≤≤╙⌐ ∆╢↓≤≢⁸ ╠│ ─ ⌐⅔™≡ ⌐  

 ╩∑∏⁸⇔⅛╙ ─ ╩ ⅎ╢ ╩∆╢ ≢№╢⁹↓─ ╩ ⇔≡ ╩ ∆╢ ╩₈  

 ₉≤™℮⁹╕√⁸ ╩ ∑∏⌐⁸ ●☻ ⌐▪fi⸗♬▪╛ ⌂≥─ ╩ ⅝ ╖⁸ ╩ 

 ⌂ ≤ ⌐ ∆╢ ╩₈ ₉≤™℮⁹  
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(3) ─  

▪ ●☻─  

ה ─ ⌐│⁸↔╖Ⱨ♇♩ ─ ╩ ≤⇔≡ ⌐ ⌐ ⇔⁸ 

800ϴ ─ ≢ ╩ ∆╢⁹ 

ה ─ ┘ ╩ ⇔⁸ ╩ ╢⁹ ⁸ ─ ⅜ ∂╢

│⁸ ⌐ ╩ ⇔ ─ ╩ ℮⁹ 

 

▬ ⅛╠─ ─  

ה │ ≤⇔⁸ ≤─ │ ⌐≤≥╘╢⁹ 

─ⱶכⱪꜝ♇♩ⱱה ╩fi♥כ◌▪◄│⌐ ⇔⁸↔╖ ─ │

⁸ ╩ ╘⁸ ≤ⱪꜝ♇♩ⱱכⱶ╩ ∆╢⁹ 

╖↔ה │⁸↔╖ │ ⇔⁸ ⌐ ⅜ ╣╢─╩ ∆╢⁹ 

ה ⌂≥ ⌐│⁸↔╖Ⱨ♇♩ ─ ╩ ⌐ ╡⁸ ⌐ 

╟╡ ∆╢≤≤╙⌐⁸↔╖Ⱨ♇♩ │ ⌐ ∟⁸ ⌐ ⅜ ╣⌂™╟℮⌐∆ 

╢⁹ 

╖↔Ⱨ♇♩⁸╖↔ה ⁸ⱪꜝ♇♩ⱱכⱶ⁸ⱪꜝ♇♩ⱱכⱶ ─ ≤⇔ 

≡ ╩ ∆╢⁹ 

╖↔ה ─ ⌐ ⇔√↔╖╛ │⁸ ⌐ ≢ ∆

╢⁹╕√⁸ ─ │ ∆╢⁹ 

ה ─ⱪꜝfi♩ ⅛╠ ↕╣╢ⱪꜝfi♩ ⌐≈™≡│⁸ ⌐

∆╢ⱪꜝfi♩ ⌐⅔™≡ ╩ ™⁸ ⌐ ∆╢⁹

╕√⁸ ⅛╠ ∆╢ ⌐≈™≡│⁸ ⌐ ∆╢⁹ 

ה ─ ┘ ╩ ⇔⁸ ╩ ╢⁹ ⁸ ─ ⅜ ∂╢  

│⁸ ⌐ ╩ ⇔ ─ ╩ ℮⁹ 

 

8.2  

⌐⅔↑╢ ┘ │⁸  1- 8- 1⌐ ∆≤⅔╡≢№╢⁹⌂⅔⁸∕─ ─

⌐≈™≡│₈ ─ ┘ ⌐ ∆╢ ₉ 45  137 ⌐

≠⅝⁸ ⌐ ℮ ≢№╢⁹ 
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 1- 8- 1 ⌐ ≠ↄ  

      

 
( ●☻)  

 ppm 10  

 
 ppm 50  

┌™∂╪ g/ N 0.01  

 ppm 15  

♄▬○◐◦fi  ng- TEQ/ N 0.1   

 
꜠ⱬꜟ 

 
dB 

 55 2  

 
60 2  

 55 2  

50 2  

 
꜠ⱬꜟ 

 
dB 

65 3  
 

60 3  

 

   12  

 1   

qt=566/Fmax  
 qt ●☻─ ( N/h)  

 Fmax: ⌐ ≠ↄ 

    ⌐╟╡ ∆╢  

   28  

1 ⌐⅔↑╢ ↕│ 100 ≤ ⇔≡⅔╡⁸ ─ │₈ ₉ 46  

91 ─ ─₈ ─ ↕⅜ 15 ─ ₉≢₈ ─ ↕⅜ ─ ↕─

2.5 ₉⌐ ∆╢⁹ 

2 ─ ─ ⌐ ≠ↄ ⌐⅔™≡ ∆╢ ─ ─ ─ │⁸

⌐ ∆╢↓≤⅛╠⁸ ─₈ ₉⌐ ∆╢⁹⇔√⅜∫≡⁸₈ ₉─

⌐⅔↑╢ ꜠ⱬꜟ─ │ 45dB ⁸ 50dB ⁸ ה 45dB ≤∆╢⁹⌂⅔⁸

₈ ₉─ ⁸ ⌐⅔↑╢ ꜠ⱬꜟ│⁸ ─ ─ ⅔⅔╗⌡ 50 ─ ⌐

─ ⅜ ╕╣≡™≡╙⁸ ⅛╠ 5dB ∂╢ ─ ≤│⌂╠⌂™⁹ 

3 ─ ≤ ⇔≡™╢ ⌐≈™≡│⁸5dB╩ ∂√ ≤∆╢⁹ 
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─  

─№╢ │⁸ ⅛╠ ┼ 40 km─ ⌐ ⇔≡™╢⁹ │⅔⅔╗

⌡ ≢⁸ ה ה │ 200 ⅛╠ 800 ╒≥─ ⌐ ╕╣⁸ │ ⌐

™≡™╢⁹╕√⁸ ─ ⌐ ╩ ∆╢ │ ─ ≢ ≤ ⇔ ─

╩ ╣⁸ ≤ ⇔≡⁸ ⌐ ╣≡ ┼≤ ╢⁹ 

│⁸ 24.3 km⁸ 13.4 km≢⁸∕─ 186.38 ≢ ─ 8.5 

╩ ╘≡™╢⁹ 

│ 1- 2- 1⌐ ∆≤⅔╡⁸ ─ ⅛╠ ⁸ ─ ⌐ ⇔⁸

│ ≤─ ≤⌂∫≡™╢⁹ 

 

 

│⁸ ≤ ─ ⌐ ⇔⁸ │ ⅜ ↄ ∫≡⅔╡⁸

─ │ ≤⌂∫≡™╢⁹ ─ │⁸ 855 ⁸ 599 

⌂≥⌐ ↕╣╢ ⅛╠ ─ ╩ ⇔≡™╢⁹ ─ ⅛╠│ ┼ ╣

╢ ≤ ⌐⁸ ≤ ┌╣╢ ⌐└╠↑√ ─ ╩ ⇔≡™╢⁹ 

╩ ╢≤⁸ ─ │ ─ ╠⅛≤⌂♩כꜗ♅ה ╡⁸

╛ ⅜ ⇔™⁹ ╩ ↄ │⁸ ≤ ┌╣╢ ╛ ╩ ≤⇔√ ™ ╩ ≤

⇔≡⅔╡⁸ ה ╛ ≢│↓╣╠ ─ ╩ ⱶכ꜡ ⅜ ∫≡™╢⁹⌂⅔⁸

─ ⱶכ꜡│⌐ │ ╠╣∏⁸ ⌐╟∫≡ ┌╣√ ⅜ ⌐ ⇔≡⅔╡⁸

─ │↓─ ─ ⌐ ⇔√╙─≢№╢≤™ⅎ╢⁹ 
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─ ┘ ─ │⁸  2- 3- 1 ┘  2- 3- 2 ⌐ ∆≤⅔╡≢

№╢⁹ │18,631.0 ha╩ ≤⇔≡⅔╡⁸∕─℮∟ 42.8 ⌐№√╢7,967. 6 

ha⅜ ≢№╢⁹ ─ │⁸ ⅜ 84.3 ⁸ ⅜ 3.8 ⁸

⅜ 11.9 ≤⌂∫≡™╢⁹ 

┘∕─ ─ ─ ┘ ─ │⁸  2- 4- 1⌐ ∆≤⅔╡≢

№╢⁹ │ ≢№╡⁸ │ ⁸ │

≤⌂∫≡⅔╡⁸ │ ─ ≤⌂∫≡™╢⁹ 

 

 2- 3- 1 ─ 27 4 1  

    ha   

 18,631.0 100.0 

 
 7,967.6  42.8 

 10,633.4 57.2 

₈ ─ 26 ₉( 27 9   

 

 2- 3- 2 ─ 27 4 1  

    ha   

 5,562.9  57.1 

 6.1 0.1 

 1,546.1  15.9 

 408.0 4.2 

 304.0 3.1 

 187.4 1.9 

 193.6 2.0 

 255.0 2.6 

 120.3 1.2 

 1,017.6  10.4 

 88.7 0.9 

 60.7 0.6 

 9, 750. 4 100.0  

₈ ─  26 ₉( 27 9   

 

 

⌐⅔↑╢ ≤⌂╢ ⁸ ⁸ ⁸ ─№╢╙─

│⁸  2- 4- 2⌐ ∆≤⅔╡≢№╢⁹ ─ ⅛╠ ╩ ╪≢ ⌐│ ﬞ ⁸

│ ╩ ╪≢ ⅜№╢⁹ ─ │ ≤─ ≤⌂∫≡⅔

╡⁸ ╩ ╪≢ ─ ⌂≥⅜№╢⁹ 

─ ╡ ≢№╢ ﬞ │⁸ ─ ⅛╠ 40 ⌐

⇔≡™╢  2- 4- 3 ⁹  
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 2- 4- 1  
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 2- 4- 2  
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Ừ 

Ừ ╡  

 2- 4- 3 ╡─  
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─ ⌂ │⁸ ⅛╠─▪◒☿☻ ≤⇔≡─ ≤⁸ ╩

⌐ ╢ ⌐ ↕╣╢⁹ ⌐≈™≡│⁸JR ─╒⅛ ⅜ ∫≡

™╢⁹ ⌐≈™≡│⁸ ─ ( )⅜ ⌐⁸╕√⁸↓╣≤

∆╢ ≢ ⅜ ∫≡™╢⁹ 

☿fi◘☻⌐⅔↑╢ ─ ┘ │⁸  2- 5- 1 ┘  

2- 5- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

 2- 5- 1 ─  

 
 

 
☿fi◘☻  

 

 
/24  

 
 
   

1  IC JCT 34, 675 12,561 36.22 

2 20  4202 5,626 944 16.78 

3 20  
47  

16 ≤─  
25,879 3,128 12.09 

4 16  2- 1457 17,962 2,891 16.10 

5 
46  

№⅝╢  
3- 2153 18,824 4,123 21.90 

6 
47  

 
 10,070 3,163 31.41 

7 
61  

─  
46  
521 ≤─  

10,515 2,956 28.11 

8 
173  

 
1619 12,663 1,486 11.73 

9 
506  

 
2373 9,591 1,556 16.22 

1 Ᵽ☻ ×100 

2 │ │ ╦╣≡⅔╠∏⁸ │  

₈ 22  ☿fi◘☻ ₉ 
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 2- 5- 1 ─ 

    
₈ 22  ☿fi◘☻ ה ₉ 
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 ─  

─  

₈ ₉ 18 9 ▬◘ꜞה 

◒ꜟ ⌐ ≠⅝ ╩ ℮ │⁸ ─ ⌐ ⅜ ∂╢≤ ⅎ╠╣╢ ≤

⇔⁸  3- 1- 1⌐ ∆≤⅔╡≤∆╢⁹ 

 

 3- 1- 1 ─  

 

 

          
 
 

 

 
●☻─

 

 
─ 
 

─ 
 

 
⅛╠─ 

─ 
 

 
 

─  

 

 

SO2  ủ     

NO2  ủ    ủ 

SPM  ủ    ủ 

HCl  ủ     

♄▬○◐◦fi (DXNs)  ủ     

∕─ ⌂  ×     

  ꜠ⱬꜟ   ủ  ủ 

  ꜠ⱬꜟ   ủ  ủ 

  
 

╕√│  
ủ   ủ  

 
  

BOD  
╕√│ COD  

 ×    

SS   ×    

♄▬○◐◦fi (DXNs)   ×    

∕─ ⌂ T- N,T- P   ×    

   ₈ ₉─ ─  

   ủ ⌐ ∆╢  

   × ⌐ ⇔⌂™  
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⇔√ ┘ ⇔⌂⅛∫√ ≤∕─  

─ ─ ┘∕─ │⁸  3- 2- 1⌐ ∆≤⅔╡≢№╢⁹ 

 

 3- 2- 1 ─  

 

 
 

 
 

─ 
 

    

 

●☻
─  

ủ 
─ ⌐╟╢ ⅛╠─ ●☻─ ⅜ ⅎ╠╣╢↓≤⅛

╠⁸ ≤⇔≡ ∆╢⁹⌂⅔⁸ │ ╩ ≤⇔
√ ≢№╡⁸ ─ │ ╦⌂™⁹ 

─  
ủ 

─ ⌐╟╡ ─ ⌐╟╢ ●☻─
⅜ ⅎ╠╣╢↓≤⅛╠⁸ ≤⇔≡ ∆╢⁹ 

 
 ה

 

─  ủ 
─ ⌐╟╢ ┼─ ה ─ ⅜ ⅎ╠╣╢↓

≤⅛╠ ≤⇔≡ ∆╢⁹ 

─  
ủ 

─ ⌐╟╢ ┼─ ה ─ ⅜
ⅎ╠╣╢↓≤⅛╠⁸ ≤⇔≡ ∆╢⁹ 

 

●☻
─  

ủ 
─ ⌐╟╢ ⅛╠─ ●☻─ ⅜ ⅎ╠╣╢↓≤⅛

╠⁸ ≤⇔≡ ∆╢⁹ 

⅛╠─
─  

ủ 
─ ⌐╟╢ ─ ⅜ ⅎ╠╣╢↓≤⅛╠⁸ ≤⇔

≡ ∆╢⁹ 

 
─

 
× 

─ ⌐ ℮ ⌐≈™≡│⁸ⱪꜝfi♩ ⌐⅔™
≡ ⌐ ∆╢╟℮ ⇔√ ⁸ ⌐ ∆╢↓
≤⅛╠⁸ ≤⇔≡ ⇔⌂™⁹ 

⌐⅔™≡₈ ₉⌐ ∆╢╙─│⁸↔╖ ⁸ ה ╩ ⁸ 

  ╖ ≢№╢⁹↓─ ⁸ ⅜№╡⁸↓╣╠╩ ╦∑≡₈ ₉≤⇔√⁹ 
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 ─  

 

1.1  

│⁸ ●☻─ ⌐╟╢ ╩ ⇔⁸ ╩ ≤∆╢  km ≤

⇔√⁹⌂⅔⁸ ┘∕─ ─ ⁸₈ ₉≤™℮⁹

─ ╩ ⇔⁸  4- 1- 1⌐ ∆ ≢⁸ ╩ ⇔√⁹ 

 

1.2  

(1)  

│  4- 1- 1⌐ ∆≤⅔╡≢№╢⁹ ─ ┘ ─ │⁸

⌐╟╡ ™⁸ ⁸ ⁸ ⁸ ⁸

┘ ⌐≈™≡│ ╩ ∫√⁹╕√⁸ ─ ⌐ ℮ ╩ ∆

╢√╘⁸ ⌐╟╡ ─ ╩ ⇔√⁹ 

 

 4- 1- 1  

 
 

 

●☻ 
─  

 
 

─  
SO2 ⁸ NO2 ⁸ 

SPM⁸♄▬○◐◦fi DXNs  

─  
⁸ ⁸ ⁸ ⁸ 1⁸

2  

┘  
⌂ ⁸  

 

─  
SO2 ⁸ NO2 ⁸

SPM⁸ HCl ⁸♄▬○◐◦fi DXNs 

─  
⁸ ⁸ ⁸ ⁸ 1⁸ 

2 ⁸ ⁸ ⁸  

 
─  

 
 

─  NO2 ⁸ SPM  

─  
⁸ ⁸ ⁸ ⁸ 1⁸

2  

┘  
⌂ ⁸  

 

─  
NO2 ⁸ 

SPM  

─  24  

1) ≤│₈ ⅜ ⅛╠ ↑ ╢◄Ⱡꜟ◑⁸╡№≢₉כ ─ ╩ ↓∆ ≢№╢⁹╕√⁸

≤│↓─ ≢№╡⁸ ⅛╠─ ₈ ⅛╠ ⌐ ↄ◄Ⱡꜟ◑₉כ

≤₈ ─ ⅛╠ ╛ ≢ ↕╣≡ ⌐ ∆╢ ₉ ╩ ∆⁹ 

2) ≤│₈ ⅜ ⅛╠ ↑ ╢◄Ⱡꜟ◑כ ⅛╠⁸ ⅛╠ ⌐ →≡

™ↄ◄Ⱡꜟ◑כ ╩ ⇔ ™√◄Ⱡꜟ◑כ ₉≢№╡⁸ ⅜ ╕╢⅛ ⅎ╢⅛╩ ∆

≤⌂╢⁹ 

 

₈ ₉≤│⁸ ─√╘─ ╩ ╢√╘⌐ ⌂≥⅜ ⇔≡™╢  

  ≢№╡⁸ ⌂≥─ ⌂ ╩ ∆╢√╘⌐ ↕╣≡™╢ ≤ ●☻  

  ─ ⌂≥⌐⅔↑╢ ⅛╠─ ●☻─ ╩ ∆╢√╘⌐ ↕╣≡™╢ ⅜№╢⁹ 
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(2)  

▪  

╩ ∫√ │⁸  4- 1- 2 ┘  4- 1- 1⌐ ∆≤⅔╡≢№╢⁹ 

─ │⁸ ─ ─ ⁸₈

₉≤™℮⁹ ┘ ●☻ ⁸₈ ₉≤™℮⁹ ≤⇔√⁹ 

│⁸ A- 1 ┘ ─ A- 2⅛╠ A- 5 ⌐⅔™≡

╩⁸ ⌂ ─ ╢№≢♩כꜟ ─ ─ A- 6⁸

A- 7 ⌐⅔™≡ ╩ ∫√⁹╕√⁸ A- 1 ⌐⅔™≡ ╩

∫√⁹⌂⅔⁸ ⌐≈™≡│⁸ ה ≤ SV- 6⁸SV- 7

⌐⅔™≡ ⇔√⁹ 

 

 4- 1- 2 ─  

  
 

SO2 NO2 SPM HCl DXNs  

 

 

 ủ ủ ủ   ủ 

  ủ ủ   ủ 

 ủ ủ ủ  ủ ủ 

 ủ ủ ủ   ủ 

 ủ ủ ủ  ủ ủ 

 
  ủ ủ   ỏ 

  ủ    ỏ 

       ỏ 

 

●☻
─  

  1  
-Aה 1  

ủ ủ ủ ủ ủ ủ 

 4  
-Aה 2  
-Aה 3  
-Aה 4  
-Aה 5  

ủ ủ ủ ủ ủ  

─  

2  
-Aה 6  
    
-Aה 7  
    

 ủ ủ    

3  
-SVה 5  
    
-SVה 6  
    
-SVה 7  

24  

1 │⁸ ⌐≈™≡│ 22 ⅛╠ 26 ╕≢─ ⁸ ⌐≈™≡│  

  ≢№╢ 27 ╩ ≤⇔√⁹ 

2) ─ ─ │⁸₈ủ₉│ ⁸ ⁸ ⁸ ⁸₈ỏ₉│ ⁸ ╩ ≤⇔≡™╢⁹ 

3 ─℮∟ ─ │ ─≤⅔╡≢№╢⁹ 

  SO2ה   

  NO2ה   

  SPMה   

  HClה   

DXNsה    ♄▬○◐◦fi   
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A- 1  

A- 6  

A- 7  

A- 4  

A- 2  

A- 3  

A- 5  

 

SV- 6  

SV- 7  

SV- 5  

Ẽ ( )  

ừ ( )  

Ỏ ( )  

ẽ ( ה )  

ủ ( )  

ợ ( )  

 4- 1- 1  
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▬  

─ │⁸ ─ ⌐≈™≡│ 22 ⅛╠ 26 ─

≤⇔⁸ ─ ⌐≈™≡│ ≤⌂╢ 27 ≤⇔√⁹ 

─ │⁸ ⌐╟╢ ╩ ⇔≡  4- 1- 3⌐ ∆ ≤⇔⁸

│∕╣∙╣ ≤⇔√⁹⌂⅔⁸ ⌐≈™≡│⁸ ה ≤ ⌐

⇔√⁹ 

 

 4- 1- 3 ─  

   

  
 27  7 24 7 30  

 27  8 4 8 10  

  
 27 12 4 12 10  

 27 12 14 12 20  

  27 12 3 12 4 (  

 

►  

─℮∟⁸ ─ ⌐≈™≡│₈ ♃כ♦ 2011 2015₉

ⱱכⱶⱭכ☺ ⌐╟╡ ∫√⁹╕√⁸ ⌂ ┘ ⌐≈™≡│

┘ ─ ⌐╟╡ ∫√⁹ 

│  4- 1- 4⌐ ∆ ┘ ⌐╟╡ ∫√⁹⌂⅔⁸

│ 24 ≤⇔⁸ ╡⁸ ╡ ⁸ ⁸ ⌐ ∫√⁹ 

 

 4- 1- 4 ⌐⅔↑╢  

   

 
⌐ ╢ ⌐≈™≡ 

48  25  
 

JIS B 7952  

 
⌐ ╢ ⌐≈™≡ 

53  38  
○♂fi╩ ™√  

JIS B 7953  

 
⌐ ╢ ⌐≈™≡ 

48  25  
ɗ  

JIS B 7954  

 
 

62   
2015 4.4.4 16 

♄▬○◐◦fi  
♄▬○◐◦fi ⌐ ╢  
ⱴ♬ꜙ▪ꜟ  20 3  

 

 
 

14 3   
 

 
 

16 3   
 

 

 

┘ ─ ⌐≈™≡│⁸₈ ₉⌐ ≠⅝ ⇔≡™╢⁹ 

  ⌐≈™≡│⁸ ─ ⌐⅔™≡ ⌐╦√╡ ╩ ∫≡⅔╡⁸ ╩ ⇔√ ⅜  

  ≢⅝╢↓≤⁸ │ ≤⇔≡ ─ ╩ ℮↓≤≤⌂∫≡™╢⅜⁸ ≤ ⌐  

  ─ ⌐⅔™≡ ─ ⅜ ∫≡⅔╡⁸∕─ ≤ ⅛╠ ─ ╩ ≢⅝╢↓ 

  ≤⅛╠⁸ │ ≤⇔√⁹ 
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(3) ─  

▪ ─  

( )  

a  

(a) SO2)  

⌐╟╢ ─ │⁸  4- 1- 5 ┘  4- 1- 2 ⌐ ∆≤⅔

╡≢№╢⁹ 

⌐⅔↑╢ ─ │ 0.001 0.003 ppm≢

⇔≡⅔╡⁸⅔⅔╗⌡ ┌™─ ≢№∫√⁹⌂⅔⁸∆═≡─ ⁸∆═≡─

⌐⅔™≡ ╩ ∫≡™√⁹ 
 

 4- 1- 5 ─  

ppm 

 
22  23  24  25  26  

          

 0.002 ủ 0.002 ủ 0.002 ủ 0.002 ủ 0.002 ủ 

 0.002 ủ 0.001 ủ 0.003 ủ 0.002 ủ 0.003 ủ 

 0.002 ủ 0.002 ủ 0.002 ủ 0.002 ủ 0.003 ủ 

 0.002 ủ 0.001 ủ 0.001 ủ 0.002 ủ 0.001 ủ 

 ─ ⅜ 0.04ppm ≢№╡⁸⅛≈⁸ ⅜ 0.1ppm ≢№╢↓≤⁹ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2 ₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

  73  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 2 ─ ─  

 
₈ ─ ₉≤│ ⌐ ↕╣√∆═≡─ 1 ⌐ ↕╣√ 24 ─ ─

╩⁸ ≢─ ╩ ≤⇔≡⁸ ─ ™ ⅛╠ ™ ⌐ ⌐ ═√≤⅝⁸ ™ ⅛╠

ⅎ≡ ─ ⌐ ╩ ⅎ√ ⌐ ∆╢ ≢№╢⁹ 

0.000

0.010

0.020

0.030

0.040

0.050

22 23 24 25 26

(p
p

m
)
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(b) NO2  

⌐╟╢ ─ │⁸  4- 1- 6 ┘  4- 1- 3 ⌐ ∆≤⅔

╡≢№╢⁹ 

⌐⅔↑╢ ─ 98 │ 0.020 0.032 ppm≢

⇔≡⅔╡⁸⅔⅔╗⌡ ┌™╕√│ ⅛⌂⅜╠ ─ ≢№∫√⁹⌂⅔⁸∆═≡

─ ⁸∆═≡─ ⌐⅔™≡ ╩ ∫≡™√⁹ 

 

 4- 1- 6 ─ 98  

ppm 

 
22  23  24  25  26  

          

 0.025 ủ 0.024 ủ 0.025 ủ 0.026 ủ 0.023 ủ 

 0.028 ủ 0.026 ủ 0.026 ủ 0.026 ủ 0.025 ủ 

 0.029 ủ 0.030 ủ 0.032 ủ 0.032 ủ 0.030 ủ 

 0.031 ủ 0.029 ủ 0.029 ủ 0.032 ủ 0.030 ủ 

 0.024 ủ 0.023 ủ 0.022 ủ 0.023 ủ 0.020 ủ 

 
─ ⅜ 0.04 ppm ⅛╠ 0.06 ppm ╕≢─♂כfi  

│∕╣ ≢№╢↓≤⁹ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2 ₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

  74  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 3 ─ ─ 98  

 

 
₈ ─ 98 ₉≤│⁸ ⌐ ↕╣√∆═≡─ ╩⁸ ≢─ ╩ ≤⇔≡⁸

─ ™ ⅛╠ ™ ⌐ ⌐ ═√≤⅝⁸ ™ ⅛╠ ⅎ≡ 98 ⌐ ∆╢ ≢№╢⁹ 

0.000

0.020

0.040

0.060

0.080

22 23 24 25 26

(p
p

m
)
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(c) SPM) 

⌐╟╢ ─ │⁸  4- 1- 7 ┘  4- 1- 4 ⌐ ∆

≤⅔╡≢№╢⁹ 

⌐⅔↑╢ ─ │ 0.034 0.069 mg/ ≢

⇔≡⅔╡⁸ 24 │╛╛ ↄ⁸ 25 │╛╛ ™ ≢№∫√⁹⌂⅔⁸

∆═≡─ ⁸∆═≡─ ⌐⅔™≡ ╩ ∫≡™√⁹ 

 

 4- 1- 7 ─  

mg/  

 
22  23  24  25  26  

          

 0.041 ủ 0.038 ủ 0.036 ủ 0.053 ủ 0.044 ủ 

 0.045 ủ 0.045 ủ 0.041 ủ 0.055 ủ 0.047 ủ 

 0.040 ủ 0.043 ủ 0.036 ủ 0.050 ủ 0.045 ủ 

 0.043 ủ 0.041 ủ 0.034 ủ 0.049 ủ 0.038 ủ 

 0.056 ủ 0.048 ủ 0.041 ủ 0.069 ủ 0.059 ủ 

 
─ ⅜ 0.10 mg/ ≢№╡⁸⅛≈⁸ ⅜ 0.20 mg/

≢№╢↓≤ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2 ₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

  73  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 4 ─ ─  

 

0.000

0.020

0.040

0.060

0.080

0.100

0.120

22 23 24 25 26

(m
g
/m

3 )
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(d) ♄▬○◐◦fi DXNs  

⌐╟╢♄▬○◐◦fi ─ │⁸  4- 1- 8 ┘  4- 1- 5 ⌐ ∆

≤⅔╡≢№╢⁹ 

⌐⅔↑╢ │ 0.013 0.028 pg- TEQ/ ≢ ⇔≡⅔╡⁸⅔⅔╗⌡

┌™─ ≢№∫√⁹⌂⅔⁸∆═≡─ ⁸∆═≡─ ⌐⅔™≡ ╩

∫≡™√⁹ 

 

 4- 1- 8 ♄▬○◐◦fi  

pg- TEQ/  

 
22  23  24  25  26  

          

 0.025 ủ 0.017 ủ 0.018 ủ 0.013 ủ 0.014 ủ 

 0.028 ủ 0.020 ủ 0.016 ủ 0.016 ủ 0.016 ủ 

 ⅜ 0.6 pg- TEQ/ ≢№╢↓≤ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2) ─ │ 2 / ╕√│ 4 / ⇔√ ─ ⁹ 

3 ₈♄▬○◐◦fi ⌐╟╢ ─ ⁸ ─ ─ ─ ╩ ╗⁹ ┘ ─  

  ⌐ ╢ ₉ 11 68  21 11  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 5 ♄▬○◐◦fi ─  

 

  

0.000

0.200

0.400

0.600

0.800

22 23 24 25 26

(p
g-

T
E

Q
/m

3
)
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b  

(a) NO2  

⌐╟╢ ─ │⁸  4- 1- 9 ┘  4- 1- 6 ⌐ ∆≤⅔

╡≢№╢⁹ 

⌐⅔↑╢ ─ 98 │ 0.031 0.040 ppm≢

⇔≡⅔╡⁸⅔⅔╗⌡ ┌™─ ≢№∫√⁹⌂⅔⁸ ≤╙⌐ ╩ ∫

≡™√⁹ 

 

 4- 1- 9 ─ 98  

ppm 

 
22  23  24  25  26  

          

 0.035 ủ 0.031 ủ 0.032 ủ 0.035 ủ 0.033 ủ 

 0.040 ủ 0.040 ủ 0.038 ủ 0.040 ủ 0.038 ủ 

 
─ ⅜ 0.04 ppm ⅛╠ 0.06 ppm ╕≢─♂כfi  

│∕╣ ≢№╢↓≤⁹ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2 ₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

  74  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 6 ─ ─ 98  

0.000

0.020

0.040

0.060

0.080

22 23 24 25 26

(p
p

m
)
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(b) SPM) 

⌐╟╢ ─ │⁸  4- 1- 10 ┘  4- 1- 7⌐ ∆

≤⅔╡≢№╢⁹ 

⌐⅔↑╢ ─ │ 0.040 0.054 mg/ ≢№

╡⁸⅔⅔╗⌡ ┌™─ ≢№∫√⁹⌂⅔⁸∆═≡─ ⌐⅔™≡ ╩ ∫

≡™√⁹ 

 

 4- 1- 10 ─  

mg/  

 
22  23  24  25  26  

          

 0.045 ủ 0.050 ủ 0.040 ủ 0.054 ủ 0.050 ủ 

 
─ ⅜ 0.10mg/ ≢№╡⁸⅛≈⁸ ⅜ 0.20mg/  

≢№╢↓≤ 

1 ─ ─₈ủ₉│⁸ ╩ ∫≡™╢↓≤╩ ∆⁹ 

2 ₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

  73  

1 ₈ ♃כ♦ 2011 2015₉ ⱱכⱶⱭכ☺  

2 ₈ 22 26 ₉ ⱱכⱶⱭכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 7 ─ ─  

 

0.000

0.020

0.040

0.060

0.080

0.100

0.120

22 23 24 25 26

(m
g
/m

3
)
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( )  

a  

(a) SO2  

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 11(1)

(2) ┘  4- 1- 8(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 11(1)  ─  

ppm 

   
27  

7/24 
 

7/25 
 

7/26 
 

7/27 
 

7/28 
 

7/29 
 

7/30 
 

A- 1 

( )  

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

1 ─  0.002 0.002 0.002 0.003 0.001 0.002 0.003 

A- 2 

( )  

 0.000 0.001 0.001 0.002 0.001 0.002 0.001 

1 ─  0.001 0.002 0.003 0.003 0.002 0.003 0.003 

A- 3 

( )  

 0.001 0.002 0.002 0.002 0.001 0.002 0.001 

1 ─  0.002 0.004 0.004 0.004 0.003 0.004 0.004 

A- 4 

( )  

 0.001 0.001 0.001 0.001 0.001 0.002 0.001 

1 ─  0.001 0.003 0.003 0.003 0.003 0.003 0.003 

A- 5 
( )  

 0.001 0.001 0.002 0.002 0.001 0.002 0.001 

1 ─  0.001 0.003 0.003 0.002 0.003 0.003 0.003 

 
─ ⅜ 0.04 ppm ≢№╡⁸⅛≈⁸

⅜ 0.1 ppm ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 8(1)  ─  

 
₈ ₉≤│ 1 ⌐ ↕╣√ 24 ─ ─ ≢№╡⁸₈ ─ ₉≤╙™℮⁹ 

0.000

0.020

0.040

0.060

0.080

7/24 7/25 7/26 7/27 7/28 7/29 7/30

(p
p

m
)
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 4- 1- 11(2)  ─  

ppm 

   

27  

12/4 
 

12/5 
 

12/6 
 

12/7 
 

12/8 
 

12/9 
 

12/10 
 

A- 1 

( )  

 0.001 0.001 0.001 0.001 0.001 0.001 0.002 

1 ─  0.001 0.002 0.001 0.002 0.001 0.002 0.002 

A- 2 

( )  

 0.001 0.001 0.001 0.001 0.001 0.002 0.002 

1 ─  0.002 0.003 0.002 0.002 0.002 0.003 0.002 

A- 3 

( )  

 0.002 0.002 0.001 0.002 0.001 0.002 0.002 

1 ─  0.003 0.004 0.002 0.003 0.003 0.004 0.003 

A- 4 

( )  

 0.001 0.001 0.001 0.001 0.001 0.002 0.002 

1 ─  0.002 0.003 0.002 0.002 0.002 0.004 0.003 

A- 5 
( )  

 0.001 0.001 0.001 0.001 0.001 0.002 0.002 

1 ─  0.001 0.002 0.001 0.002 0.002 0.004 0.003 

 
─ ⅜ 0.04 ppm ≢№╡⁸⅛≈⁸

⅜ 0.1 ppm ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 8(2)  ─  

 

  

0.000
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0.040

0.060

0.080

12/4 12/5 12/6 12/7 12/8 12/9 12/10
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p

m
)
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(b) NO2  

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 12(1)

(2) ┘  4- 1- 9 (1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 12(1)  ─  

ppm 

   

27  

7/24 
 

7/25 
 

7/26 
 

7/27 
 

7/28 
 

7/29 
 

7/30 
 

A- 1 

( )  

 0.005 0.006 0.005 0.008 0.009 0.009 0.008 

1 ─  0.009 0.010 0.009 0.013 0.018 0.014 0.014 

A- 2 

( )  

 0.009 0.008 0.005 0.010 0.010 0.009 0.010 

1 ─  0.017 0.016 0.009 0.016 0.019 0.019 0.017 

A- 3 

( )  

 0.009 0.009 0.007 0.012 0.010 0.010 0.009 

1 ─  0.014 0.016 0.011 0.025 0.021 0.016 0.016 

A- 4 

( )  

 0.007 0.008 0.006 0.011 0.011 0.010 0.009 

1 ─  0.010 0.014 0.012 0.020 0.023 0.016 0.017 

A- 5 
( )  

 0.006 0.005 0.003 0.007 0.009 0.009 0.008 

1 ─  0.010 0.008 0.011 0.013 0.021 0.012 0.015 

 
─ ⅜ 0.04 ppm⅛╠ 0.06 ppm╕≢─♂כ

fi │∕╣ ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

 74  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 9(1)  ─

0.000
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7/24 7/25 7/26 7/27 7/28 7/29 7/30

(p
p

m
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 4- 1- 12(2)  ─  

ppm 

   

27  

12/4 
 

12/5 
 

12/6 
 

12/7 
 

12/8 
 

12/9 
 

12/10 
 

A- 1 

( )  

 0.006 0.010 0.005 0.014 0.015 0.018 0.027 

1 ─  0.014 0.028 0.014 0.020 0.026 0.040 0.044 

A- 2 

( )  

 0.003 0.009 0.008 0.019 0.020 0.019 0.034 

1 ─  0.005 0.019 0.019 0.030 0.032 0.041 0.052 

A- 3 

( )  

 0.010 0.017 0.012 0.020 0.022 0.020 0.031 

1 ─  0.029 0.031 0.026 0.033 0.035 0.041 0.047 

A- 4 

( )  

 0.006 0.014 0.010 0.018 0.017 0.019 0.030 

1 ─  0.013 0.025 0.016 0.029 0.029 0.041 0.045 

A- 5 
( )  

 0.002 0.009 0.007 0.014 0.015 0.017 0.034 

1 ─  0.004 0.017 0.014 0.026 0.033 0.040 0.057 

 
─ ⅜ 0.04 ppm⅛╠ 0.06 ppm╕≢─♂כ

fi │∕╣ ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

 74  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 9(2)  ─  

  

0.000

0.020

0.040

0.060

0.080

12/4 12/5 12/6 12/7 12/8 12/9 12/10

(p
p

m
)



 

-  37 -  

 

(c) SPM) 

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 13(1)

(2) ┘  4- 1- 10(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 13(1)  ─  

mg/  

   

27  

7/24 
 

7/25 
 

7/26 
 

7/27 
 

7/28 
 

7/29 
 

7/30 
 

A- 1 

( )  

 0.018 0.026 0.030 0.035 0.028 0.030 0.027 

1 ─  0.043 0.070 0.079 0.082 0.060 0.043 0.065 

A- 2 

( )  

 0.024 0.034 0.039 0.049 0.039 0.043 0.041 

1 ─  0.062 0.073 0.070 0.081 0.059 0.055 0.078 

A- 3 

( )  

 0.023 0.035 0.043 0.051 0.042 0.049 0.044 

1 ─  0.038 0.049 0.065 0.067 0.059 0.062 0.069 

A- 4 

( )  

 0.033 0.048 0.052 0.062 0.050 0.057 0.050 

1 ─  0.047 0.067 0.089 0.091 0.070 0.072 0.061 

A- 5 
( )  

 0.032 0.045 0.051 0.058 0.052 0.057 0.051 

1 ─  0.045 0.073 0.086 0.082 0.067 0.071 0.064 

 
─ ⅜ 0.10 mg/ ≢№╡⁸⅛≈⁸

⅜ 0.20 mg/ ≢№╢↓≤ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 10(1)  ─

0.000

0.020

0.040

0.060

0.080

0.100

0.120

7/24 7/25 7/26 7/27 7/28 7/29 7/30

(m
g
/m

3 )
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 4- 1- 13(2)  ─  

mg/  

   

27  

12/4 
 

12/5 
 

12/6 
 

12/7 
 

12/8 
 

12/9 
 

12/10 
 

A- 1 

( )  

 0.012 0.009 0.011 0.014 0.015 0.016 0.032 

1 ─  0.031 0.025 0.022 0.030 0.030 0.034 0.056 

A- 2 

( )  

 0.013 0.017 0.012 0.016 0.018 0.017 0.034 

1 ─  0.056 0.062 0.033 0.064 0.050 0.039 0.055 

A- 3 

( )  

 0.019 0.018 0.014 0.023 0.025 0.026 0.040 

1 ─  0.036 0.042 0.035 0.045 0.053 0.047 0.071 

A- 4 

( )  

 0.015 0.016 0.015 0.024 0.024 0.030 0.054 

1 ─  0.045 0.032 0.028 0.043 0.047 0.054 0.089 

A- 5 
( )  

 0.017 0.016 0.017 0.022 0.022 0.025 0.046 

1 ─  0.030 0.034 0.038 0.039 0.037 0.037 0.081 

 
─ ⅜ 0.10 mg/ ≢№╡⁸⅛≈⁸

⅜ 0.20 mg/ ≢№╢↓≤ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 10(2)  ─  

 

0.000

0.020

0.040

0.060

0.080

0.100

0.120

12/4 12/5 12/6 12/7 12/8 12/9 12/10

(m
g
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3 )
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(d) HCl  

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 14(1) (2) ⁸

┘  4- 1- 11(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 14(1)  ─  

ppm 

 
27  

7/24 
 

7/25 
 

7/26 
 

7/27 
 

7/28 
 

7/29 
 

7/30 
 

A- 1 

( )  
0.001 ∑∏ 0.004 0.002 0.001 ∑∏ ∑∏ 

A- 2 

( )  
0.003 0.002 0.003 0.001 0.001 0.001 ∑∏ 

A- 3 

( )  
∑∏ 0.002 0.001 0.002 0.002 0.002 0.002 

A- 4 

( )  
0.002 0.002 0.002 0.002 0.002 0.002 ∑∏ 

A- 5 
( )  0.002 0.003 0.002 0.002 0.002 0.001 0.002 

 0.02 ppm ≢№╢↓≤ 

1 ₈ ⌐ ≠ↄ ─ ─ ⌐≈™≡₉  

    52 136  

2 ₈ ∑∏₉≤│⁸ 0.001ppm ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 11(1)  ─  

 

 
 

─ ⌐│ ⅜ ↕╣≡™⌂™↓≤⅛╠⁸₈ ⌐ ≠ↄ ─ ─

⌐≈™≡₉   52 136 ⌐ ↕╣≡™╢ ⅛╠ ↕

╣╢ ─ ─ ⅛╠⁸0.02ppm╩ ≤⇔≡™╢⁹ 

0.000
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p

m
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 4- 1- 14(2)  ─  

ppm 

 
27  

12/4 
 

12/5 
 

12/6 
 

12/7 
 

12/8 
 

12/9 
 

12/10 
 

A- 1 

( )  ∑∏ 0.001 ∑∏ 0.001 ∑∏ ∑∏ ∑∏ 

A- 2 

( )  0.001 0.002 0.002 0.001 ∑∏ ∑∏ ∑∏ 

A- 3 

( )  0.001 ∑∏ ∑∏ ∑∏ ∑∏ ∑∏ ∑∏ 

A- 4 

( )  0.001 0.001 0.001 ∑∏ ∑∏ 0.002 ∑∏ 

A- 5 
( )  0.001 0.002 ∑∏ ∑∏ 0.001 0.002 0.001 

 0.02 ppm ≢№╢↓≤ 

1 ₈ ⌐ ≠ↄ ─ ─ ⌐≈™≡₉  

    52 136  

2 ₈ ∑∏₉≤│⁸ 0.001ppm ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 11(2)  ─  
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m
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(e) ♄▬○◐◦fi DXNs  

┘∕─ ⌐⅔™≡ ⇔√♄▬○◐◦fi ─ │⁸  4- 1- 15⌐

∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 15 ♄▬○◐◦fi ─  

pg- TEQ/  

 
27  

7/24( ) 7/30( )  12/4( ) 12/10( )  

A- 1 

( )  
0.0019 0.012 

A- 2 

( )  
0.010 0.012 

A- 3 

( )  
0.012 0.014 

A- 4 

( )  
0.011 0.015 

A- 5 
( )  

0.011 0.012 

 ⅜ 0.6 pg- TEQ/ ≢№╢↓≤⁹ 

₈♄▬○◐◦fi ⌐╟╢ ─ ⁸ ─ ─  

 ─ ╩ ╗⁹ ┘ ─ ⌐ ╢ ₉ 11  

 68  21 11  
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b  

(a) NO2  

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 16(1)

(2) ┘  4- 1- 12(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 16(1)  ─  

ppm 

   

27  

8/4 
 

8/5 
 

8/6 
 

8/7 
 

8/8 
 

8/9 
 

8/10 
 

A- 6 

( )  

 0.010 0.011 0.012 0.021 0.015 0.007 0.015 

1 ─  0.034 0.029 0.019 0.040 0.037 0.011 0.030 

A- 7 

( )  

 0.013 0.010 0.012 0.017 0.010 0.007 0.011 

1 ─  0.022 0.018 0.019 0.026 0.015 0.014 0.018 

 
─ ⅜ 0.04 ppm⅛╠ 0.06 ppm╕≢─♂כ

fi │∕╣ ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

 74  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 12(1)  ─  
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 4- 1- 16(2)  ─  

ppm 

   

27  

12/14 
 

12/15 
 

12/16 
 

12/17 
 

12/18 
 

12/19 
 

12/20 
 

A- 6 

( )  

 0.026 0.035 0.047 0.034 0.041 0.031 0.015 

1 ─  0.061 0.062 0.087 0.061 0.093 0.074 0.028 

A- 7 

( )  

 0.020 0.020 0.022 0.019 0.020 0.018 0.017 

1 ─  0.032 0.032 0.036 0.028 0.031 0.026 0.024 

 
─ ⅜ 0.04 ppm⅛╠ 0.06 ppm╕≢─♂כ

fi │∕╣ ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 53 38  8  

 74  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 12(2)  ─  
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(b) SPM) 

┘∕─ ⌐⅔™≡ ⇔√ ─ │⁸  4- 1- 17 (1)

(2) ┘  4- 1- 13(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ 

∆═≡─ ⌐⅔™≡⁸ ┘ ≤╙⌐ ╩ ∫≡™√⁹ 

 

 4- 1- 17(1)  ─  

mg/  

   

27  

8/4 
 

8/5 
 

8/6 
 

8/7 
 

8/8 
 

8/9 
 

8/10 
 

A- 6 

( )  

 0.056 0.039 0.035 0.049 0.047 0.027 0.038 

1 ─  0.081 0.062 0.054 0.071 0.064 0.035 0.066 

A- 7 

( )  

 0.038 0.023 0.020 0.032 0.031 0.019 0.019 

1 ─  0.064 0.036 0.031 0.052 0.050 0.030 0.038 

 
─ ⅜ 0.10 mg/ ≢№╡⁸⅛≈⁸

⅜ 0.20 mg/ ≢№╢↓≤ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 13(1)   ─  
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3 )
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 4- 1- 17(2)  ─  

mg/  

   

27  

12/14 
 

12/15 
 

12/16 
 

12/17 
 

12/18 
 

12/19 
 

12/20 
 

A- 6 

( )  

 0.024 0.027 0.033 0.015 0.021 0.018 0.019 

1 ─  0.037 0.054 0.079 0.034 0.056 0.036 0.037 

A- 7 

( )  

 0.028 0.029 0.037 0.017 0.016 0.016 0.019 

1 ─  0.036 0.047 0.053 0.026 0.034 0.028 0.049 

 
─ ⅜ 0.10 mg/ ≢№╡⁸⅛≈⁸

⅜ 0.20 mg/ ≢№╢↓≤ 

₈ ⌐ ╢ ⌐≈™≡₉ 48 25  8  

 73  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 13(2)   ─  

 

  

0.000

0.020

0.040

0.060

0.080
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0.120

12/14 12/15 12/16 12/17 12/18 12/19 12/20
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/m

3 )
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▬ ─  

( )  

─℮∟⁸ ⁸ ⌐≈™≡│⁸ ≢ ↕╣≡™⌂™↓

≤⅛╠⁸ ⌐╟╡ ⇔√⁹ 

a ה  

─ ─℮∟⁸ 27 ─ ╩ ⇔≡™╢

⁸ ┘ ─ ⌐⅔↑╢ │⁸  4- 1- 18 ┘

 4- 1- 14⌐ ∆≤⅔╡≢№╢⁹ 

 

 4- 1- ה 18 27  

 
 

 

 

m/s  

↕ 

 

 

 14.5  1.0 12.4 

 11.9  1.3 6.0 

 11.1  2.0 15.0 

 
 9.9  0.9 6.8 

  23.8  1.1 8.0 

    14.4  2.6 49.8 

 

 

b ה  

─ ─℮∟⁸ 27 ─ ╩ ⇔≡™╢

┘ ─ │⁸  4- 1- 19⌐ ∆≤⅔╡≢№╢⁹ 

 

 4- 1- ה 19 27  

 
ϴ   

      

 

 14.8 35.8 - 3.1  80.8 98.8 15.8 

 15.3 37.4 - 6.6  73.8 98.2 16.5 

 15.4 35.8 - 4.8  75.2 99.3 12.3 

  15.4 37.1 - 5.6  -  -  -  
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 4- 1- 14 27  
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( )  

a  

≢ ⇔√ │⁸  4- 1- 20(1) (2) ┘  4- 1- 15⌐ ∆≤

⅔╡≢№╢⁹⌂⅔⁸ ⁸ ┘ ⌐≈™≡│ ─ 25 ⁸

⁸ ┘ ⌐≈™≡│ 1.5 ⌐⅔™≡ ⇔√⁹ 
 

 4- 1- 20(1)   

 
 

27  

7/24  7/25  7/26  7/27  7/28  7/29  7/30  

 
[16 ]  

 ,        

[%] 8.3 20.8 25.0 12. 5 16.7 16.7 16.7 

[%] 54.2 50.0 29.2 50.0 16.7 29.2 37.5 

 
[m/s]  

 0.6 0.5 0.9 0.6 0.9 0.7 0.6 

   1.9 1.7 2.2 1.7 1.7 1.7 1.2 

   0.1 0.0 0.0 0.1 0.1 0.1 0.1 

 
[ ϴ]  

 27.4 28.6 29.6 29.7 28.6 27.8 27.1 

   33.0 33.7 34.5 33.9 33.1 31.7 31.4 

   24.3 23.9 25.1 24.9 26.0 24.9 24.5 

 
[%] 

 74 68 61 64 68 70 76 

   87 88 79 84 82 83 88 

   54 50 44 50 46 51 56 

 
[MJ/m2]  

 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

   3.7 3.1 3.3 3.3 3.4 2.9 2.8 

 18.2 22.8 25.0 23.7 18.6 15.9 13.9 

 
[MJ/m2]  

 0.3 0.5 0.5 0.5 0.3 0.3 0.3 

   1.8 1.9 2.0 1.8 1.6 1.2 1.5 

   8.1 10.8 12.6 11.5 8.3 6.4 6.1 

1 ≤│⁸ ─ ⅜ 24 ⌐ ╘╢ ≢№╢⁹ 

2 ≤│⁸ 0. 4 m/s ─ ⅜ 24 ⌐ ╘╢ ≢№╢⁹ 

 

 4- 1- 20(2)   

 
 

27  
12/4  12/5  12/6  12/7  12/8  12/9  12/10  

 
[16 ]  

        

[%] 37.5 20.8 29.2 12.5 20.8 29.2 16.7 

[%] 0.0 25.0 41.7 29.2 33.3 29.2 33.3 

 
[m/s]  

 1.8 0.9 0.7 0.7 0.7 0.7 0.5 

   3.4 2.3 1.9 1.5 1.5 1.6 0.9 

   0.8 0.1 0.0 0.1 0.0 0.0 0.1 

 
[ ϴ]  

 9.0 9.5 8.3 7.0 6.3 6.5 8.0 

   13.0 14.8 12.0 11.2 10.2 11.4 11.2 

   3.7 4.2 4.9 2.4 2.8 2.7 3.4 

 
[%] 

 35 39 48 54 60 61 62 

   60 56 62 71 76 78 79 

   18 23 35 36 42 41 46 

 
[MJ/m2]  

 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

   1.9 1.9 1.8 1.8 1.8 1.9 1.1 

 11.6 11.6 7.8 10.8 8.2 10.7 5.8 

 
[MJ/m2]  

 0.2 0.2 0.1 0.2 0.1 0.1 0.1 

   1.3 1.3 1.1 1.2 1.2 1.2 0.5 

   3.8 4.2 2.0 3.7 2.3 3.4 1.1 

1 ≤│⁸ ─ ⅜ 24 ⌐ ╘╢ ≢№╢⁹ 

2 ≤│⁸ 0.4 m/s ─ ⅜ 24 ⌐ ╘╢ ≢№╢⁹  
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 4- 1- 15  

 

b  

(a)   

≢ ⇔√ ─℮∟⁸ ─ ⌐≈™≡│  4- 1- 21

⌐ ∆≤⅔╡≢№╢⁹⌂⅔⁸ 0.4m/s │ ≤⇔√⁹ 

 

 4- 1- 21  

 
( )  

   

 
(16 )  

 
(%) 

 
 (16 )  

 
(%) 

 
(16 )  

 
(%) 

50  10.7  16.1  12.5 

100  11.6  10.7  14.3 

150  13.4  16.1  16.1 

200  16.1  23.2  16.1 

250  14.3  16.1  17.9 

300  14.3  16.1  17.9 

350  15.2  14.3  19.6 

400  16.1  17.9  14.3 

450  12.5  14.3  17.9 

500  12.5  14.3  19.6 

600  11.6  19.6  16.1 

700  17.0  14.3  19.6 

800  15.2  17.9  12.5 

900  12.5  19.6  16.1 

1000  13.4  26.8  14.3 

1100  10.7  19.6  19.6 

1200  12.5  16.1  21.4 

1300  10.7  14.3  17.9 

1400  15.2  14.3  25.0 

1500  14.3  16.1  23.2 

≤╙ │ ⁸♃כ♦112 │ 8 4 3 10 24 ⁸ │ 12 3 3 9  

 24 ⌐ ⇔√ ─♃כ♦56 ≢№╢ ⅜ 2≈ ╣√ │⁸∕─  

 ─ ─ ╩ ⇔⁸ ─ ™╙─╩ ≤⇔√⁹∕╣≢╙ ∂⌐⌂╢ │⁸ 

 ─ ╩ ⇔√ ⁹⌂⅔⁸ │ ┘ ╩♃כ♦─ ╦∑√ ≢№╢⁹ 

 

≤│⁸ ─ ⁸ ─ ≤ ─ ╩ ⇔⁸ ╛ ⌂≥─ ⅛╠  

 ↕╣╢ ─ ─ ≤⇔≡ ™╢√╘⌐ ℮╙─≢№╢⁹ 
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(b)   

─℮∟⁸ ─ ⌐≈™≡│  4- 1- 22 ┘  4- 1- 16 (1)

(3) ⌐ ∆≤⅔╡≢№╢⁹ 

 

 4- 1- 22  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

≤╙ │ ⁸♃כ♦112 │ 8 4 3 10 24 ⁸ │ 12 3 3 9 24 ⌐ 

 ⇔√ ─♃כ♦56 ≢№╢⁹⌂⅔⁸ │ ┘ ╩♃כ♦─ ╦∑√ ≢№ 

 ╢⁹ 

 

 

 

 

 

 

  

( )  

m/s  

   

         

50 2.2 1.9 2.0 2.3 1.8 2.0 2.0 2.1 2.1 

100 3.0 2.8 2.9 3.1 2.5 2.8 2.9 3.0 2.9 

150 3.5 3.3 3.4 3.6 3.0 3.3 3.2 3.6 3.4 

200 3.7 3.8 3.7 3.8 3.5 3.6 3.5 4.0 3.8 

250 3.8 4.0 3.9 3.7 3.5 3.6 3.9 4.3 4.2 

300 3.8 4.2 4.0 3.4 3.5 3.5 4.2 4.7 4.5 

350 3.8 4.3 4.1 3.3 3.6 3.5 4.4 4.9 4.7 

400 3.8 4.4 4.2 3.5 3.6 3.6 4.3 5.1 4.8 

450 3.9 4.5 4.2 3.6 3.6 3.6 4.3 5.2 4.9 

500 3.8 4.5 4.2 3.4 3.4 3.4 4.4 5.3 5.0 

600 3.6 4.5 4.1 3.2 3.2 3.2 4.0 5.5 4.9 

700 3.3 4.6 4.0 3.0 3.3 3.1 3.7 5.7 4.9 

800 3.7 4.6 4.2 3.2 3.0 3.1 4.4 5.9 5.3 

900 3.8 4.8 4.3 3.3 2.9 3.1 4.4 6.2 5.6 

1000 3.8 4.8 4.4 3.1 2.8 3.0 4.8 6.4 5.8 

1100 4.2 5.1 4.7 3.3 2.7 3.0 5.5 7.1 6.5 

1200 4.3 5.4 4.9 3.4 2.9 3.2 5.6 7.3 6.7 

1300 4.5 5.5 5.1 3.4 3.0 3.2 5.9 7.5 6.9 

1400 4.8 5.8 5.4 3.5 3.1 3.3 6.5 8.0 7.4 

1500 5.1 5.9 5.6 3.7 3.0 3.3 6.9 8.3 7.8 
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 4- 1- 16(1)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    4- 1- 16(2)        4- 1- 16(3)   
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(c)  

─℮∟⁸ ─ ⌐≈™≡│  4- 1- 23(1) (3) ┘  

4- 1- 17(1) (3) ⌐ ∆≤⅔╡≢№╢⁹ 

 

 4- 1- 23(1)   

( )  

(ϴ)  

3  6  9  12  15  18  21  24  

1.5  14.9  14.8  17.5  21.0  21.1  18.0  16.3  15.3  

50  15.8  16.1  17.3  19.8  20.3  19.0  17.3  16.1  

100  16.7  16.3  16.9  19.1  19.7  18.9  17.9  16.8  

150  16.5  16.1  16.5  18.6  19.2  18.6  17.6  16.6  

200  16.3  15.8  16.3  18.1  18.9  18.0  17.3  16.3  

250  16.0  15.5  15.9  17.7  18.5  17.7  17.0  16.0  

300  15.7  15.2  15.6  17.2  18.2  17.4  16.6  15.8  

350  15.5  15.0  15.3  16.8  17.8  17.1  16.3  15.5  

400  15.2  14.7  15.0  16.5  17.4  16.8  16.1  15.3  

450  14.9  14.4  14.6  16.1  17.1  16.4  15.8  14.9  

500  14.6  14.2  14.3  15.7  16.7  16.1  15.4  14.7  

600  14.0  13.8  13.7  14.9  16.0  15.4  14.7  14.1  

700  13.5  13.1  13.2  14.0  15.2  14.9  14.0  13.4  

800  12.8  12.7  12.8  13.5  14.4  14.2  13.4  12.7  

900  12.3  12.3  12.4  13.1  13.7  13.5  12.8  12.2  

1000  12.0  11.8  11.9  12.6  13.0  12.8  12.2  11.6  

1100  11.6  11.4  11.5  12.2  12.7  12.1  11.7  11.1  

1200  11.0  10.9  10.9  11.6  12.1  11.6  11.4  10.6  

1300  10.6  10.5  10.5  11.0  11.4  11.0  10.8  10.1  

1400  10.1  10.1  10.2  10.5  10.8  10.4  10.0  9.6  

1500  9.5  9.6  9.7  10.0  10.1  9.7  9.5  9.0  

─ │⁸ ┘ ─ ⌐⅔↑╢ ─ ≢№╢⁹ 

  ⅎ┌⁸3 ─ 50 ─ │⁸8 4 3 ⁸8 5 3 ⁸8 6 3 ⁸8 7 3 ⁸ 

 8 8 3 ⁸8 9 3 ⁸8 10 3 ⁸12 3 3 ⁸12 4 3 ⁸12 5 3 ⁸ 

 12 6 3 ⁸12 7 3 ⁸12 8 3 ⁸12 9 3 ─ 50 ⌐⅔↑╢ ─♃כ♦14  

 ≢№╢⁹⌂⅔⁸ │ ┘ ╩♃כ♦─ ╦∑√ ≢№╢⁹ 
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 4- 1- 23(2)   

( )  

(ϴ)  

3  6  9  12  15  18  21  24  

1.5  25.1  24.7  27.7  30.8  30.7  28.8  26.7  25.4  

50  25.2  25.1  27.3  29.3  29.7  28.5  26.4  25.8  

100  25.2  24.9  26.8  28.7  28.9  28.3  26.6  25.7  

150  25.1  24.6  26.3  28.2  28.4  28.0  26.3  25.5  

200  24.8  24.3  25.9  27.6  28.1  27.4  26.0  25.2  

250  24.6  24.0  25.4  27.2  27.7  27.0  25.9  24.9  

300  24.3  23.7  24.9  26.8  27.5  26.7  25.5  24.5  

350  24.0  23.5  24.3  26.3  27.1  26.3  25.2  24.2  

400  23.8  23.3  24.0  25.9  26.8  26.1  25.0  23.9  

450  23.4  23.0  23.6  25.4  26.6  25.8  24.7  23.6  

500  23.2  22.9  23.3  25.0  26.4  25.5  24.4  23.4  

600  22.8  22.7  22.5  24.3  25.8  24.9  23.7  22.9  

700  22.5  22.2  22.1  23.4  25.0  24.6  23.1  22.4  

800  21.9  21.8  21.7  22.7  24.1  24.0  22.7  21.8  

900  21.3  21.4  21.2  22.0  23.4  23.2  22.2  21.4  

1000  20.8  20.9  20.6  21.4  22.6  22.4  21.5  20.6  

1100  20.4  20.4  19.9  20.8  21.9  21.5  20.8  20.1  

1200  19.8  19.8  19.3  20.2  21.3  20.8  20.5  19.5  

1300  19.3  19.5  19.0  19.5  20.5  20.0  19.8  19.0  

1400  18.7  19.1  18.9  18.9  19.7  19.2  19.1  18.4  

1500  18.2  18.4  18.4  18.3  19.0  18.5  18.5  17.9  

─ │⁸ ─ ⌐⅔↑╢ ≢№╢⁹ 

 ⅎ┌⁸3 ─ 50 ─ │⁸8 4 3 ⁸8 5 3 ⁸8 6 3 ⁸8 7 3 ⁸ 

 8 8 3 ⁸8 9 3 ⁸8 10 3 ─ 50 ⌐⅔↑╢ ─♃כ♦7 ≢№╢⁹ 

 

 4- 1- 23(3)   

( )  

(ϴ)  

3  6  9  12  15  18  21  24  

1.5  4.6  4.9  7.2  11.2  11.5  7.2  6.0  5.3  

50  6.4  7.1  7.2  10.3  11.0  9.5  8.3  6.3  

100  8.2  7.7  7.0  9.5  10.4  9.5  9.2  8.0  

150  8.0  7.5  6.7  9.0  10.0  9.1  8.9  7.8  

200  7.7  7.2  6.6  8.6  9.6  8.7  8.6  7.3  

250  7.4  7.0  6.4  8.1  9.2  8.4  8.2  7.1  

300  7.1  6.7  6.3  7.6  8.8  8.1  7.7  7.0  

350  6.9  6.5  6.2  7.2  8.4  7.9  7.4  6.8  

400  6.6  6.1  5.9  7.0  8.0  7.5  7.1  6.6  

450  6.3  5.7  5.6  6.8  7.6  7.1  6.9  6.3  

500  6.0  5.5  5.3  6.4  7.1  6.7  6.5  6.0  

600  5.2  4.8  4.9  5.6  6.2  5.9  5.7  5.3  

700  4.5  4.0  4.3  4.7  5.3  5.2  4.9  4.5  

800  3.8  3.6  3.9  4.3  4.7  4.5  4.1  3.7  

900  3.2  3.1  3.6  4.3  4.0  3.9  3.3  3.0  

1000  3.1  2.7  3.2  3.7  3.3  3.3  2.9  2.6  

1100  2.8  2.5  3.0  3.5  3.6  2.8  2.6  2.2  

1200  2.2  2.1  2.4  3.0  2.9  2.4  2.3  1.7  

1300  1.9  1.5  1.9  2.5  2.3  2.1  1.7  1.2  

1400  1.5  1.0  1.6  2.1  1.8  1.5  1.0  0.7  

1500  0.8  0.9  1.1  1.7  1.3  0.8  0.5  0.2  

─ │⁸ ─ ⌐⅔↑╢ ≢№╢⁹ 

  ⅎ┌⁸3 ─ 50 ─ │⁸12 3 3 ⁸12 4 3 ⁸12 5 3 ⁸12 6 3 ⁸ 

 12 7 3 ⁸12 8 3 ⁸12 10 3 ─ 50 ⌐⅔↑╢ ─♃כ♦7 ≢№╢⁹ 
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 4- 1- 17(1)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  4- 1- 17(2)       4- 1- 17(3)   
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► ─  

─ ⁸ ⌐⅔™≡ ⇔√ 27 12 3

15:00 ⅛╠ 4 15:00 ╕≢─ 24 ─ │  4- 1- 24(1) (3) ⌐ ∆≤⅔╡≢№

╢⁹ 

 

 4- 1- 24(1)  (  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1) ₈ ⅝( )₉│ ⌐ ⅛℮ ─ ⁸₈ ⅝( )₉│ ⅛╠ ╣╢ ─ ╩ ∆⁹ 

2 ┘ ─ ⌐≈™≡│₈ 22  ☿fi◘☻ ה  

ⱱכⱶⱭ₉ (☺כ⌐ ∂√ p. 9 ⁹⌂⅔⁸ ─ │♫fiⱣכⱪ꜠כ♩─ ⁸ ⁸ ⌐╟╢

↓≤╩ ≤⇔√⅜⁸ ⌂≥♫fiⱣכⱪ꜠כ♩─ ⅜ ⌂ ⌐│⁸ ─ ⌐╟╡ ∆╢↓≤≤⇔√⁹ 

3 ₈ 12 ₉≤│ 7:00 19:00 ─ ⁸₈ 12 ₉≤│ 19:00 7:00 ─ ≢№╢⁹ 

4 ₈ ₉≤│⁸№╢ ⌐⅔↑╢ ≤ ─ ⌐ ╘╢ ─ ≢№╢⁹ 

  

SV-5 1468
27 12 3 4

15:00 16:0084 471 555 72 412 484 156 883 1,039 15.0

16:00 17:0087 499 586 60 428 488 147 927 1,074 13.7

17:00 18:0059 554 613 47 419 466 106 973 1,079 9.8

18:00 19:0053 509 562 38 436 474 91 945 1,036 8.8

19:00 20:0035 419 454 31 335 366 66 754 820 8.0

20:00 21:0023 278 301 28 262 290 51 540 591 8.6

21:00 22:0023 238 261 22 198 220 45 436 481 9.4

22:00 23:0015 197 212 18 139 157 33 336 369 8.9

23:00 24:008 110 118 8 94 102 16 204 220 7.3

 0:00  1:0011 108 119 12 87 99 23 195 218 10.6

 1:00  2:0027 63 90 7 50 57 34 113 147 23.1

 2:00  3:0018 16 34 16 22 38 34 38 72 47.2

 3:00  4:0025 24 49 16 23 39 41 47 88 46.6

 4:00  5:0028 58 86 37 40 77 65 98 163 39.9

 5:00  6:0049 148 197 68 92 160 117 240 357 32.8

 6:00  7:00132 309 441 63 295 358 195 604 799 24.4

 7:00  8:0072 599 671 84 487 571 156 1,086 1,242 12.6

 8:00  9:0098 665 763 112 385 497 210 1,050 1,260 16.7

 9:00 10:00150 448 598 141 295 436 291 743 1,034 28.1

10:00 11:00150 496 646 148 418 566 298 914 1,212 24.6

11:00 12:00107 407 514 104 429 533 211 836 1,047 20.2

12:00 13:0087 369 456 71 306 377 158 675 833 19.0

13:00 14:0096 451 547 104 407 511 200 858 1,058 18.9

14:00 15:0091 568 659 91 435 526 182 1,003 1,185 15.4

12 1,134 6,036 7,170 1,072 4,857 5,929 2,206 10,893 13,099 16.8

12 394 1,968 2,362 326 1,637 1,963 720 3,605 4,325 16.6

24 1,528 8,004 9,532 1,398 6,494 7,892 2,926 14,498 17,424 16.8

⅝⅝
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 4- 1- 24(2)  (  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1) ₈ ⅝( )₉│ ⌐ ⅛℮ ─ ⁸₈ ⅝( )₉│ ⅛╠ ╣╢ ─ ╩ ∆⁹ 

2 ┘ ─ ⌐≈™≡│₈ 22  ☿fi◘☻ ה  

ⱱכⱶⱭ₉ (☺כ⌐ ∂√ p. 9 ⁹⌂⅔⁸ ─ │♫fiⱣכⱪ꜠כ♩─ ⁸ ⁸ ⌐╟╢

↓≤╩ ≤⇔√⅜⁸ ⌂≥♫fiⱣכⱪ꜠כ♩─ ⅜ ⌂ ⌐│⁸ ─ ⌐╟╡ ∆╢↓≤≤⇔√⁹ 

3 ₈ 12 ₉≤│ 7:00 19:00 ─ ⁸₈ 12 ₉≤│ 19:00 7:00 ─ ≢№╢⁹ 

4 ₈ ₉≤│⁸№╢ ⌐⅔↑╢ ≤ ─ ⌐ ╘╢ ─ ≢№╢⁹ 

  

SV- 6 2903
27 12 3 4

15: 00 16: 00 63 272 335 51 223 274 114 495 609 18.7

16: 00 17: 00 47 288 335 39 226 265 86 514 600 14.3

17: 00 18: 00 25 398 423 26 308 334 51 706 757 6.7

18: 00 19: 00 25 402 427 18 311 329 43 713 756 5.7

19: 00 20: 00 17 220 237 12 221 233 29 441 470 6.2

20: 00 21: 00 12 141 153 19 172 191 31 313 344 9.0

21: 00 22: 00 12 136 148 19 119 138 31 255 286 10.8

22: 00 23: 00 13 76 89 17 98 115 30 174 204 14.7

23: 00 24: 00 11 56 67 13 45 58 24 101 125 19.2

 0 : 00  1: 00 23 49 72 13 47 60 36 96 132 27.3

 1 : 00  2: 00 16 38 54 11 25 36 27 63 90 30.0

 2 : 00  3: 00 23 19 42 13 15 28 36 34 70 51.4

 3 : 00  4: 00 33 15 48 21 17 38 54 32 86 62.8

 4 : 00  5: 00 31 45 76 37 37 74 68 82 150 45.3

 5 : 00  6: 00 74 135 209 102 113 215 176 248 424 41.5

 6 : 00  7: 00 167 305 472 100 375 475 267 680 947 28.2

 7 : 00  8: 00 83 411 494 76 378 454 159 789 948 16.8

 8 : 00  9: 00 50 267 317 77 344 421 127 611 738 17.2

 9 : 00 10: 00 89 236 325 98 300 398 187 536 723 25.9

10: 00 11: 00 85 261 346 115 253 368 200 514 714 28.0

11: 00 12: 00 142 297 439 99 304 403 241 601 842 28.6

12: 00 13: 00 108 245 353 74 224 298 182 469 651 28.0

13: 00 14: 00 73 222 295 109 251 360 182 473 655 27.8

14: 00 15: 00 68 309 377 51 259 310 119 568 687 17.3

12 858 3,608 4,466 833 3,381 4,214 1,691 6,989 8,680 19.5

12 432 1,235 1,667 377 1,284 1,661 809 2,519 3,328 24.3

24 1,290 4,843 6,133 1,210 4,665 5,875 2,500 9,508 12,008 20.8

⅝⅝
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 4- 1- 24(3)  (  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1) ₈ ⅝( )₉│ ⌐ ⅛℮ ─ ⁸₈ ⅝( )₉│ ⅛╠ ╣╢ ─ ╩ ∆⁹ 

2 ┘ ─ ⌐≈™≡│₈ 22  ☿fi◘☻ ה  

ⱱכⱶⱭ₉ (☺כ⌐ ∂√ p. 9 ⁹⌂⅔⁸ ─ │♫fiⱣכⱪ꜠כ♩─ ⁸ ⁸ ⌐╟╢

↓≤╩ ≤⇔√⅜⁸ ⌂≥♫fiⱣכⱪ꜠כ♩─ ⅜ ⌂ ⌐│⁸ ─ ⌐╟╡ ∆╢↓≤≤⇔√⁹ 

3 ₈ 12 ₉≤│ 7:00 19:00 ─ ⁸₈ 12 ₉≤│ 19:00 7:00 ─ ≢№╢⁹ 

4 ₈ ₉≤│⁸№╢ ⌐⅔↑╢ ≤ ─ ⌐ ╘╢ ─ ≢№╢⁹ 

  

SV- 7 531
27 12 3 4

15: 00 16: 00 18 143 161 14 197 211 32 340 372 8.6

16: 00 17: 00 13 181 194 19 240 259 32 421 453 7.1

17: 00 18: 00 14 163 177 13 251 264 27 414 441 6.1

18: 00 19: 00 6 147 153 11 208 219 17 355 372 4.6

19: 00 20: 00 5 121 126 8 198 206 13 319 332 3.9

20: 00 21: 00 7 79 86 5 113 118 12 192 204 5.9

21: 00 22: 00 2 78 80 5 97 102 7 175 182 3.8

22: 00 23: 00 1 63 64 3 71 74 4 134 138 2.9

23: 00 24: 00 3 36 39 5 41 46 8 77 85 9.4

 0 : 00  1: 00 7 23 30 6 25 31 13 48 61 21.3

 1 : 00  2: 00 4 24 28 6 28 34 10 52 62 16.1

 2 : 00  3: 00 4 9 13 7 12 19 11 21 32 34.4

 3 : 00  4: 00 3 8 11 11 11 22 14 19 33 42.4

 4 : 00  5: 00 7 22 29 3 18 21 10 40 50 20.0

 5 : 00  6: 00 14 52 66 8 44 52 22 96 118 18.6

 6 : 00  7: 00 15 134 149 18 93 111 33 227 260 12.7

 7 : 00  8: 00 16 254 270 14 168 182 30 422 452 6.6

 8 : 00  9: 00 23 204 227 18 204 222 41 408 449 9.1

 9 : 00 10: 00 20 219 239 39 167 206 59 386 445 13.3

10: 00 11: 00 21 209 230 17 198 215 38 407 445 8.5

11: 00 12: 00 21 171 192 25 183 208 46 354 400 11.5

12: 00 13: 00 24 133 157 20 173 193 44 306 350 12.6

13: 00 14: 00 25 132 157 42 178 220 67 310 377 17.8

14: 00 15: 00 25 137 162 25 197 222 50 334 384 13.0

12 226 2,093 2,319 257 2,364 2,621 483 4,457 4,940 9.8

12 72 649 721 85 751 836 157 1,400 1,557 10.1

24 298 2,742 3,040 342 3,115 3,457 640 5,857 6,497 9.9

⅝⅝
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◄ ─  

27 3 ─ ─ ⌐ ≠ↄ┌™ │⁸Ⱳ▬

כꜝ ≢ 172 ⁸ ꜟ♀כ▫♦≢™ 109 ⱦfiכ♃☻●⁸ 32 ⁸ │

12 ⁸●☻ 11 ≢№╡⁸ ≢ 336 ≤⌂∫≡™╢ ₈ כ♦

♃ 2015₉ ⱱכⱶⱭכ☺ ⁹ 

─ ─ ⌂ ≤⇔≡⁸ ⌐ ╢ ┘ ╩

∆╢ ⅜№→╠╣╢⁹ 

 

○  

( ) ⌐ ∆╢  

─ ⌐ ╢ │⁸  4- 1- 25⌐ ∆≤⅔╡≢№╢⁹ 

─℮∟⁸ ™⅔℮⁸ ⁸ ⁸ ⁸

○◐◦♄fi♩⁸ⱬfi♀fi⁸♩ꜞ◒꜡꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸☺◒꜡꜡

ⱷ♃fi⌐≈™≡│₈ ₉ 5  91 16 ⌐ ≠⅝₈

⌐ ╢ ₉⅜⁸♄▬○◐◦fi ⌐≈™≡│₈♄▬○◐◦fi ₉

11  105 7 ⌐ ≠⅝ ⅜∕╣∙╣ ╘╠╣≡™╢⁹⌂

⅔⁸↓╣╠─ │ ≤⇔≡₈ ⁸ ∕─ ⅜ ⇔

≡™⌂™ │ ₉≤⇔≡™╢⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ≢│ ⌐ ∆╢ ╩ ╘╢⌐№

√∫≡⁸ ⌐⅔↑╢ 0.02 ppm ╩ ⇔≡™╢⁹ 

 

 4- 1- 25 ⌐ ╢  

  ─    

™⅔℮ 
─ ⅜ 0.04 ppm

≢№╡⁸⅛≈⁸ ⅜ 0.1 
ppm ≢№╢↓≤⁹ ₈ ─ ⌐ ╢ ⌐≈™≡₉ 

48  25  
 

─ ⅜ 0.10 mg/  

≢№╡⁸⅛≈⁸ ⅜ 0.20 
mg/ ≢№╢↓≤  

 
─ ⅜ 0.04 ppm 

⅛╠ 0.06 ppm─♂כfi │ 
∕╣ ≢№╢↓≤⁹ 

₈ ⌐ ╢ ⌐≈™≡₉ 

53  38  

ⱬfi♀fi 
⅜ 0.003 mg/  

≢№╢↓≤⁹ 

₈ⱬfi♀fi ⌐╟╢ ─ ⌐ ╢ 

 ⌐≈™≡₉ 

9  4  

♩ꜞ◒꜡꜡ 

◄♅꜠fi 

⅜ 0.2 mg/  
≢№╢↓≤⁹ 

♥♩ꜝ◒꜡꜡ 

◄♅꜠fi 

⅜ 0.2 mg/  
≢№╢↓≤⁹ 

☺◒꜡꜡ 

ⱷ♃fi 

⅜ 0.15 mg/  
≢№╢↓≤⁹ 

♄▬○◐◦fi  
0.6pg- TEQ/  

 

₈♄▬○◐◦fi ⌐╟╢ ─ ⁸

─ ─ ─ ╩ ╗⁹ ┘

─ ⌐ ╢ ₉ 

11  68  
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( ) ⌐ ∆╢  

┌™ ⌐ ∆╢ │  4- 1- 26⌐ ∆≤⅔╡≢№╢⁹ 

│⁸₈ ₉ 43  97 ⌐ ╘╢┌™ ─

℮∟ 2 │ 200 kg/h ≢№╡⁸™⅔℮

⁸┌™∂╪⁸ ⁸ ─ ≤⌂╢⁹╕√⁸₈♄▬○◐◦fi

₉ 11  105 ⌐ ≠⅝⁸ ─℮∟

0.5 │ 50 kg/h ⌐ ⇔≡♄▬○◐◦fi ─

≤⌂╢⁹ 

≢│⁸₈ ─ ≤ ╩ ∆╢ ⌐ ∆╢ ₉ 12 12  

215 ⁸₈ ₉≤™℮⁹ ⌐╟╡⁸┌™ ⌐ ∆╢

≤⇔≡ ─√╘⌐ ⌂ ┘ ⅜ ℮ ┼─ ⌐≈™≡ ╘≡

™╢╒⅛⁸┌™ ⌐ ∆╢ ╩ ╘≡™╢⁹ 

 

 4- 1- 26 ┌™ ⌐ ∆╢  

     

™⅔℮  90 N/h K =6.42 1   

 250 ppm On 12%  54 8 10  

┌™∂╪ 0.08 g/ N On 12%  
2 t 4 t/h  

10 7 1  

 700 mg/ N 2  
─  

( )  

♄▬○◐◦fi 3  1 ng- TEQ/N On 12%  
2 t 4 t/h  

∆╢ ─  

1 ─ ⌐╟╡ ⇔√™⅔℮ ─ ╩ ≤∆╢⁹ 

 
 

  ↓↓≢⁸  

q ™⅔℮ ─ N/h  

He ↕╣√ ─ ↕  

   K ⌐╟╡ ⌂╢ 6.42  

 

2 700 mg/ N │ 430 ppm⌐ ∆╢⁹ 

3 ₈↔╖ ⌐ ╢♄▬○◐◦fi ●▬♪ꜝ▬fi₉ 9 1 ≢│⁸ ─ ─ 

  ⌐ ∆╢ │ 0.1 ng- TEQ/N ≤⌂╢⁹ 

  

23 He10Kq ³³ -
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1.3   

(1)  

│⁸ 1 ┘ 2 ≤╙⌐ ─ ⅜ ≤⌂╢

≤⇔√⁹ 

 

(2)  

│⁸ ⌐ ∆≤⅔╡≢№╢⁹ 

▪ ●☻─  

●☻─ ⌐╟╢ ─ ─ │⁸ ─ ≤⇔√⁹ 

 

 4- 1- 27  

  

(SO2)  

 
┘ 

 

(NO2)  

(SPM) 

(HCl)  

♄▬○◐◦fi (DXNs) 

 

▬ ─  

─ ⌐╟╢ ─ ─ │⁸ ─ ≤⇔√⁹ 

 

 4- 1- 28  

  

(SPM) 
 

(NO2)  

 

(3)  

▪ ●☻─  

─ ⌐ ℮ ●☻⌐╟╢ ─ │⁸ ┘

─ ⌐⅔↑╢ ⌐≈™≡ ∫√⁹ 

 

( )  

a ה  

│  4- 1- 18⌐ ∆≤⅔╡≢№╢⁹ ≤ ≤⇔⁸ ╩

≤∆╢ km ╩ ≤⇔√⁹ │ ┘ ─ ⌐ ™

⅜ ⇔√ ≤⇔⁸ ↕│ 1.5 ≤⇔√⁹ 
 

 

1 ₈ ₉≤│⁸1 ─ 1 ↔≤─ ♃כ♦ ╩ ™≡⁸ ⅛╠ ↕╣╢ 

  ─ ─ ╩Ᵽ♇◒◓ꜝ►fi♪ ≤ ⇔≡ ╘╠╣╢ ─ ≢№╢⁹ 

2 ₈ ₉≤│⁸ ⌐ ™ ⅜ ∂╢ ⅜№╢ ╩ ⇔≡ ╘╠╣╢⁸ ⅛╠ ↕ 

  ╣╢ ─ ─ ≢№╢⁹  
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A- 1  

A- 2  

A- 3  

A- 4  

A- 5  

A- 6  

A- 7  

 4- 1- 18  
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b  

(a)  

╩⁸  4- 1- 19⌐ ∆⁹ │⁸₈ ⱴ♬ꜙ▪ꜟ

12 12  ☿fi♃כ ₉ ⁸₈ ⱴ♬ꜙ▪

ꜟ₉≤™℮⁹ ⌐ ⇔≡ ∫√⁹ 

│⁸ ─ ⅛╠ CONCAWE(◖fi◔▫►) ⁸Briggs (Ⱪꜞ♇◓☻) ⌐╟

╡ ╩ ╘⁸ ─ 27 ─ ─ ╩♃כ♦ ™≡⁸

ⱪꜟכⱶ Ɽⱨ ⌐╟╡ 1.5 ⌐⅔↑╢ ●☻⌐╟╢

╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 19  

 

(b)  

│₈ ₉⌐ ⇔⁸ 1.0 m/s

⌐ⱪꜟכⱶ ⁸ 0.5 m/s 1.0 m/s ┘ 0.4 

m/s ⌐Ɽⱨ ╩ ™√⁹ 

╕√⁸ │ ⌐╟╡ ╠╣√ ╩ ⇔≡ ╘√⁹ 

 

 

 
 

●☻│⁸ ⌐╟╢ ╛ ⌐╟╢ ⌐╟╡⁸ ⅛╠ √ ╙ ⇔⁸ ─ ≤ ↨ 

 ╢↓≤≢ ╩ ╘⁸ ⌐ ∆╢⁹↓─ ↕╩₈ ₉≤™℮⁹↓╣⌐ ⇔≡ ─ 

 ─ ↕╩ ╛ ⌂≥≤™℮⁹  

─♃כ♦

─

┘

─
CONCAWE,Briggs

ⱪꜟכⱶ
Ɽⱨ

─

ќ
♄▬○◐◦fi

Ᵽ♇◒◓ꜝ►fi♪
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ᵑ  

ₒⱪꜟכⱶ ₓ 

 

 

 

 

ₒⱤⱨ ₓ 

 

 

 

 

 

 

 

 

 

ₒⱤⱨ ₓ 

 

 

 

 

 
  ↓↓≢⁸  

C(R,z) ─ ppm │ mg/  

 z ─ ╩ ≤⇔√≤⅝─ ─  

 R ⅛╠ ╕≢─  

 Qp N/s⁸ │ kg/s  

 u m/s  

 He  

ůz,Ŭ,ɔ Ɽꜝⱷכ♃ 

 

 

Ɽꜝⱷ⁸│♃כ ⌐≈™≡│  4- 1- 29⌐ ∆Ɽ☻◐ꜟה◑ⱨ◊כ♪

─ ╩ ™√ ⁸ │  4- 1- 30 ⌐⁸ │  4- 1- 31 ⌐ ∆ Ɽꜝ

ⱷכ♃╩ ™√⁹ 

  

( )
( ) ( )

ù
ù

ú

ø

é
é

ê

è

îý

î
ü
û

îí

î
ì
ë

îý

î
ü
û

îí

î
ì
ë

2
z

2

2
z

2

z

p

2

Hez

2

Hez

R
8

Q

2
zR,

ɨɨ
ה

ɨ
ɥ
ה
ɥ

expexp

( )
( ) ( )

ù
ù

ú

ø

é
é

ê

è

îý

î
ü
û

îí

î
ì
ë

îý

î
ü
û

îí

î
ì
ë

=
22

22

222

22

2

p

2

Hez

2

Hez1

8

Q

2
zR,C

ɜɘɜɜɘɜ
ה

ɘ
ɥ
ה
ɥ

⁷ expexp

( )

( )

222

2

2

2
22

2

2

2
22

yxR

HezR

HezR

ɘ

ɖ
ɜ

ɘ

ɖ
ɜ

( )
( ) ( ) ( )

î
î

ý

î
î

ü

û

î
î

í

î
î

ì

ë

=
2

2

2
22

2

2
2

23

P

zHeR

1

zHeR

1

2

Q
zR,C

ɘ

ɖ

ɘ

ɖ
ה
ɘɥ

⁷
/
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 4- 1- 29 ─ Ɽꜝⱷכ♃ ɨ ɨה  

Ɽ☻◐ꜟה◑ⱨ◊כ♪ ─  

                   ɨ (x) ɘ  xɖ                   ɨ (x) ɘ xɖ    

   

 
ɖz ɘz ɬ (m) 

  

  

 
ɖy ɘy ɬ (m) 

 

1.122 

1.514 

2.109 

0.0800 

0.00855 

0.000212 

0 300 

300 500 

500  

 
0.901 

0.851 

0.426 

0.602 

0 1,000 

1,000  

 
0.914 

0.865 

0.282 

0.396 

0 1,000 

1,000  

 
0.964 

1.094 

0.1272 

0.0570 

0 500 

500  

 
0.924 

0.885 

0.1772 

0.232 

0 1,000 

1,000   0.918 0.1068 0  

 

0.826 

0.632 

0.555 

0.1046 

0.400 

0.811 

0  1,000 

1,000 10,000 

10,000  

 
0.929 

0.889 

0.1107 

0.1467 

0 1,000 

1,000  

 
0.921 

0.897 

0.0864 

0.1019 

0 1,000 

1,000  

 

0.788 

0.565 

0.415 

0.0928 

0.433 

1.732 

0  1,000 

1,000 10,000 

10,000  
 

0.929 

0.889 

0.0554 

0.0733 

0 1,000 

1,000  

 

0.784 

0.526 

0.323 

0.0621 

0.370 

2.41 

0 1,000 

1,000 10,000 

10,000   
0.921 

0.896 

0.0380 

0.0452 

0 1,000 

1,000  

 

0.794 

0.637 

0.431 

0.222 

0.0373 

0.1105 

0.529 

3.62 

0 1,000 

1,000 2,000 

2,000 10,000 

10,000  

 

 

 4- 1- 30 ─ Ɽꜝⱷ4     ♃כ- 1- 31 ─ Ɽꜝⱷכ♃ 

 ɖ ɘ 

 

 ɖ ɘ 

 0.748 1.569  0.948 1.569 

 0.659 0.862  0.859 0.862 

 0.581 0.474  0.781 0.474 

 0.502 0.314  0.702 0.314 

 0.435 0.208  0.635 0.208 

 0.342 0.153  0.542 0.153 

 0.270 0.113  0.470 0.113 

 0.239 0.067  0.439 0.067 

 0.239 0.048  0.439 0.048 

 0.239 0.029  0.439 0.029 

 

ᵒ ─  

 

 
↓↓≢⁸  

C  

C1(Di,V j,ak) i⁸ j⁸ k⌐⅔↑╢  

f1(Di,V j,ak) i⁸ j⁸ k ─  

C2(ak) ⌐ k⅔↑╢  

f2(ak) ⌐ k─  

( ) ( ) ( ) ( )k

k

kkji

k j i

kji afaa,V,Dfa,V,DC ⁷הה ääää
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ᵓ ─  

He │⁸ H0 ⌐ ●☻─ ȺH ╩ ⅎ√ ↕≤⇔

√⁹ 

 

 
    ↓↓≢⁸  

He  

Ho  

ȹH ●☻─  

 

1.0  m/s ─ ●☻─ ȺH │ ─CONCAWE⌐╟╡ ⇔

√⁹╕√⁸ ─ ↕ ↕ 12.4 ⅛╠ ↕

100 ┼─ u ─ │⁸═⅝ 1 p. 67 ⌐╟╡ ⇔√⁹ 

 

 
    ↓↓≢⁸  

QH cal/s  

u ⌐⅔↑╢ m/s  

 

 
    ↓↓≢⁸  

 ɦ ϴ⌐⅔↑╢ ●☻ 1.293×103g/  

   0.24cal/ /g  

 Q √╡─ ●☻ N /s  

 ȺT ●☻ C ≤ ≤─ C 15ϴ  

 

0.5  m/s 1.0 m/s ┘ 0.4 m/s ─ ●☻─

ȺH │⁸ ─ Briggs ⌐╟╢ȺH≤ 2 m/s─ CONCAWE⌐╟╢ȺH╩

╘⁸ ─ ╩ 0.7 m/s⁸ ─ ╩ 0.4 m/s ≤⇔ 2 ⇔

≡ ⇔√⁹ 

 

 
    ↓↓≢⁸  

dɗ/dz ϴ/m  

 

 
dT/dz ϴ/m 0.003 0.010  

ũd 0.0098ϴ/m  

 

 

 

 
 

 

1 │ ⌐ ↑┌ ↄ╒≥ ⅝ↄ⌂╡⁸∕╣│ ↕─═⅝ ⌐ ∆╢≤™℮ ╩₈═⅝ ₉≤™℮⁹ 

  №╢ ≢ ↕╣√ ⅛╠⁸ ─ ↕─ ╩ ∆╢ ⌐ ™╢⁹ 

2 ₈ ₉≤│⁸ ─ ⌐⅔↑╢ ⅛╠⁸∕─ ─ ⌐⅔↑╢ ╩ ∆╢≤⅝⌐⁸∕─ ─ ⅛╠ 

  ╘╢ ─↓≤≢№╢⁹ 

HoHHe Ⱥ

4321
H u0.175QH // Ⱥה-

⁷

TQCQ PH Ⱥɦ

( ) 8341
H dzd1.4QH

//
/

-
q

⁷
Ⱥ

( ) ( ) ddzdTdzd G+ɝ
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(c)  

ᵑ ●☻ ─  

≢│⁸ ∂ ╩ ≈ ╩ ∆╢⁹ №√╡ ┘

─ ●☻ ─ │  4- 1- 32⌐ ∆≤⅔╡≢№╢⁹ 

⁸ ≤╙⌐⁸ ⌐│ ─ ⌐╟╡ ●☻─

⅜ ≤⌂╢ ╩ ™√⁹⌂⅔⁸ ⌐≈™≡│⁸ ⌂≥╩ ⇔ №

√╡ 280 / ╩ ⇔≡™╢⅜⁸ ≢│ ─ ⌂≥│ ╘╠╣⌂

™↓≤⅛╠⁸∕─ ─ ╙ ≢⅝⌂™⁹⇔√⅜∫≡⁸ №√╡─

│ 365 / ≤⇔√⁹ 

 

 4- 1- 32 ●☻ ─  

  
 

№√╡  

 /  
365  
24  

365  
24  

╡●☻ Vwet N/  42,000 84,000 

⅝●☻ Vdry N/  32,000 64,000 

●☻  ϴ 150 150 

 m/s 47 47 

↕  100 100 

─   0.7 0.7 

─
 

SOx ppm 10 10 

NOx ppm 50 50 

┌™∂╪ DUST g/ N 0.01 0.01 

HCl ppm 15 15 

DXNs ng- TEQ/  0.1 0.1 

─
 

SOx N/  0.32 0.64 

NOx N/  1.60 3.20 

┌™∂╪ DUST kg/  0.32 0.64 

HCl N/  0.48 0.96 

DXNs ɡg- TEQ/  3.20 6.40 

│⁸ ─ ⌐ ─ ╩ ∆╢⁹ 

 

 

ᵒ  

│⁸ ╡─ ⌐⅔↑╢ 27 ─ ╩ ™√⁹ 

⌂⅔⁸ ≢│ ⁸ ╕√│ ─ │ ╦╣≡™⌂™↓≤

⅛╠⁸ ─ ┘ ╩ ™√⁹∕╣∙╣ ╩  4- 1- 33

┘  4- 1- 34⌐ ∆Ɽ☻◐ꜟ ⌐╟╡ ⇔⁸

╩ ⇔√  4- 1- 36 (1) (3) ⁹ 
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 4- 1- 33 ⁸ ┘  

     

    16  

 
 
 
 

 
m/s  

0.0  
0.4 

0.5  
0.9 

1.0
1.9 

2.0
2.9 

3.0
3.9 

4.0
5.9 

6.0
7.9 

8.0  

 
m/s  

0.4 0.7 1.5 2.5 3.5 5.0 7.0 9.0 

  A , A - B , B , B - C , C , C - D , D , E , F , G  

 

 

 4- 1- 34 Ɽ☻◐ꜟ  

( )  
m/s  

 kW/    

֕0.60 
0.60 

֕ 
0.30 

0.30 
֕ 

0.15 
0.15  

 
8 10  

 
5 10  
ה
5 7  

 
0 4  

        

֔         

֔         

֔         

֔         

₈ ⱴ♬ꜙ▪ꜟ ₉ 12 12  ☿fi♃כ  

 

 

⌂⅔⁸ ↕ 12.4 ─ │⁸ ⌐ ∆₈═⅝ ₉⌐╟╡

↕ 100 ─ ╩ ⇔√⁹ 

 

  ═⅝ U U0 H / H0
P 

 

  ↓↓≢⁸  

 U ↕ ─ (m/s)  

 Uo ↕ 0 ─ ↕ 12.4 ─ (m/s)  

 H ↕ 

 P ═⅝  4- 1- 35   

 

 4- 1- 35 ═⅝  

    ⁸  ⁸  

═⅝  0.1 0.15 0.20 0.25 0.30 

─ A- B⁸B- C⁸C- D⌐≈™≡│⁸A⁸B⁸C⁸D─═⅝ ⅛╠ ⇔√ ╩ ™√⁹ 
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 4- 1- 36(1)   

 

 

 

0.0 - 0.4m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 8

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58 58
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 384 384
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 760 760

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 417 417

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1627 1627

0.5 - 0.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 1 1 1 0 0 1 1 1 0 0 0 0 0 6
A-B 5 5 3 2 6 7 8 4 4 3 1 1 4 7 5 3 0 68

B 5 2 7 4 7 31 34 19 2 2 2 6 13 14 11 4 0 163
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23 10 11 13 13 52 59 33 26 17 20 36 70 68 63 27 0 541
28 11 6 11 16 42 40 46 43 50 39 47 112 213 142 64 0 910

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 4 4 6 6 3 9 20 17 38 53 34 53 99 127 59 15 0 547

65 32 33 36 46 142 162 119 113 126 97 144 298 429 280 113 0 2235

1.0 - 1.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 3 3 5 6 8 26 47 12 7 4 2 1 2 10 11 4 0 151
A-B 13 7 7 14 24 71 109 34 14 4 7 5 9 20 23 18 0 379

B 6 7 9 5 11 68 89 25 13 5 0 3 16 37 45 21 0 360
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 9 7 8 16 65 63 51 26 13 8 5 46 156 121 60 0 664
7 2 5 1 7 26 56 56 38 11 2 11 86 238 163 64 0 773

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 2 2 1 0 3 4 14 20 30 16 11 22 61 161 73 13 0 433

41 30 34 34 69 260 378 198 128 53 30 47 220 622 436 180 0 2760

N  

E  

S  

W  

CALM:  
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 4- 1- 36(2)    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.4 100m

27 4 1 28 3 31

1 24

2.0 - 2.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 2 3 3 4 37 60 23 5 1 3 1 1 3 3 1 0 150
A-B 4 6 5 10 10 72 92 45 10 2 0 0 4 12 12 4 0 288

B 0 0 1 2 1 29 29 20 11 0 1 0 1 6 5 2 0 108
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D 0 0 0 3 0 14 27 73 16 3 0 0 8 38 11 6 0 199
D 2 0 0 1 0 4 17 37 8 1 0 0 9 52 21 8 0 160

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 1 2 9 2 1 0 0 5 22 8 1 0 51

6 8 9 19 15 157 227 207 52 8 4 1 28 133 60 22 0 956

3.0 - 3.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-B 2 1 2 5 3 26 60 55 9 1 0 0 2 4 1 1 0 172

B 0 2 0 1 0 24 59 70 7 2 1 0 2 5 2 2 0 177
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 7 15 33 4 0 0 0 3 7 3 0 0 72
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D 0 0 0 0 1 6 16 44 9 0 0 0 1 11 2 1 0 91
D 0 0 0 0 0 3 4 18 3 0 0 0 1 11 2 1 0 43

E 0 0 0 0 0 0 1 5 2 0 0 0 2 1 0 0 0 11
F 0 0 0 0 0 0 0 1 0 0 0 0 3 13 6 1 0 24
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 3 2 6 4 66 155 226 34 3 1 0 14 52 16 6 0 590

4.0 - 5.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-B 1 1 0 0 0 4 17 35 2 0 0 0 0 0 1 0 0 61

B 1 1 0 0 0 17 35 113 5 2 0 0 4 6 2 2 0 188
B-C 0 0 0 0 0 4 23 51 8 0 0 0 1 7 0 1 0 95

C 0 0 0 0 0 1 6 41 4 0 0 0 1 1 0 0 0 54
C-D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 3 5 40 4 0 0 0 0 5 0 0 0 57
D 1 0 0 0 0 2 0 16 2 1 0 0 1 5 2 0 0 30

E 0 0 0 0 0 0 0 3 0 0 0 0 1 4 3 1 0 12
F 0 0 0 0 0 0 0 0 0 0 0 0 1 4 2 0 0 7
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 2 0 0 0 31 86 299 25 3 0 0 9 32 10 4 0 504

N  

E  

S  

W  

CALM:  
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 4- 1- 36(3)    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

12.4 100m

27 4 1 28 3 31

1 24

6.0 - 7.9m/s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 1 15 25 0 0 0 0 2 1 1 1 0 46
C-D 0 0 0 0 0 0 5 16 4 0 0 0 0 1 0 0 0 26

D 0 0 0 0 0 0 0 12 0 0 0 0 0 1 0 0 0 13
D 0 0 0 0 0 0 0 3 1 0 0 0 0 1 0 1 0 6

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 1 20 56 5 0 0 0 2 4 1 2 0 91

8.0m/ s

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
C-D 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2

D 0 0 0 0 0 0 0 3 0 0 0 0 0 1 0 0 0 4
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 6 0 0 0 0 0 1 0 0 0 7

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNWCALM

A 3 5 8 9 13 64 108 35 12 6 6 3 3 13 14 5 0 307
A-B 25 20 17 31 43 180 286 173 39 10 8 6 19 43 42 26 8 976

B 12 12 17 12 19 169 246 247 38 11 4 9 36 68 65 31 58 1054
B-C 0 0 0 0 0 4 23 51 8 0 0 0 1 7 0 1 0 95

C 0 0 0 0 0 9 36 100 8 0 0 0 6 9 4 1 0 173
C-D 0 0 0 0 0 0 5 18 4 0 0 0 0 1 0 0 0 28

D 33 19 18 24 30 140 170 256 81 33 28 41 125 280 197 94 384 1953
D 38 13 11 13 23 77 117 176 95 63 41 58 209 520 330 138 760 2682

E 0 0 0 0 0 0 1 8 2 0 0 0 3 5 3 1 0 23
F 0 0 0 0 0 0 0 1 0 0 0 0 4 17 8 1 0 31
G 6 6 7 6 6 14 36 46 70 70 45 75 165 310 140 29 417 1448

117 75 78 95 134 657 1028 1111 357 193 132 192 571 1273 803 327 1627 8770

N  

E  

S  

W  

CALM:  
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ᵓ ─  

─ ⌐│⁸ 27 ─ ─ ה ─ ╩♃כ♦

™√⁹ ⌐№√╡ 27 ╩ ≤⇔≡⁸↓─ ⅜ 10

17 26 ─ ≤ ⇔≡ ≢⌂⅛∫√⅛≥℮⅛╩ ╩ ™

≡ ⇔√⁹ 

─ │⁸  4- 1- 37(1) (2) ⌐ ∆≤⅔╡≢№╡⁸ 7.0 7.9 

m/s⁸8.0 m/s ≢ ≤⌂∫√⁹↓╣│ 23 ⅛╠ 26 ⌐⁸↓─ ─

⅜ ↕╣√↓≤⌐╟╢⅜⁸∕─ │ ╘≡ ⌂™⁹∕─ │⁸ ≤∕─ ─

≤─ ⌐ ⌂ │⌂⅛∫√╙─≤ ↕╣╢⁹ 

 

 4- 1- 37(1)   

  

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 37(2)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
─ │⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ≠⅝⁸ ╩⌂∆ ⅛╠≤╡∞⇔√ ─ 

 ℮∟⁸ ≤ ╠╣╢╙─╩ 0⁸∕─ ─╙─╩ 1⁸ הההה2 i ההה n≤⇔√ ⁸ 0╩ ↄ ─  

 ─ ─ (   ) ⅜⁸ ─ ⅛╠╖≡ 0≤  ≤─ ⅜ ⌂╠┌ 0╩ ∆╢ ≢№╢⁹  

N  E  S  W  CALM:  

X X

17 4 27 3
27 4 28 3

17 18 19 20 21 22 23 24 25 26 X S 27 1% 2.5% 5% 5% 5%

1 NNE 58 55 86 69 84 102 70 60 28 41 65.3 21.9 62 0.02 ủ ủ ủ 120.2 10.4

2 NE 42 66 80 84 73 75 71 43 36 39 60.9 18.7 66 0.06 ủ ủ ủ 107.7 14.1

3 ENE 50 53 105 92 112 91 89 66 54 42 75.4 25.2 80 0.03 ủ ủ ủ 138.5 12.3

4 E 100 90 198 205 206 194 182 131 123 102 153.1 48.1 119 0.41 ủ ủ ủ 273.4 32.8

5 ESE 291 314 816 847 765 690 706 744 710 629 651.2 194.1 615 0.03 ủ ủ ủ 1136.7 165.7

6 SE 954 857 889 915 975 1011 959 961 984 1034 953.9 54.0 966 0.04 ủ ủ ủ 1088.9 818.9

7 SSE 859 777 946 877 947 1021 996 1221 1258 1132 1003.4 157.6 1067 0.13 ủ ủ ủ 1397.7 609.1

8 S 644 549 364 378 425 490 402 333 312 249 414.6 117.9 300 0.77 ủ ủ ủ 709.6 119.6

9 SSW 147 130 217 187 234 204 206 113 135 143 171.6 42.6 124 1.02 ủ ủ ủ 278.2 65.0

10 SW 71 67 122 119 137 134 142 111 120 123 114.6 25.8 82 1.31 ủ ủ ủ 179.1 50.1

11 WSW 74 87 135 143 162 168 171 164 165 181 145.0 36.6 129 0.16 ủ ủ ủ 236.6 53.4

12 W 169 232 686 718 670 595 613 564 510 555 531.2 186.1 465 0.10 ủ ủ ủ 996.7 65.7

13 WNW 997 1117 1424 1506 1540 1469 1372 1176 1355 1316 1327.2 178.2 1145 0.86 ủ ủ ủ 1772.9 881.5

14 NW 961 852 511 591 592 579 612 460 555 554 626.7 156.0 750 0.51 ủ ủ ủ 1017.0 236.4

15 NNW 480 439 292 287 295 315 317 257 215 252 314.9 82.8 289 0.08 ủ ủ ủ 521.9 107.9

16 N 151 128 132 118 117 125 124 86 65 80 112.6 26.8 96 0.31 ủ ủ ủ 179.6 45.6

17 CALM 2683 2942 1781 1607 1426 1442 1722 2237 2116 2280 2023.6 518.2 2415 0.47 ủ ủ ủ 3319.9 727.3

F0
⁷⁷ ⁷⁷ ⁷⁷ ủ ⁸× 5%

17 4 27 3
27 4 28 3

(m/s) 17 18 19 20 21 22 23 24 25 26 X S 27 1% 2.5% 5% 5% 5%

1 0. 0 0. 4 2683 2942 1781 1607 1426 1442 1722 2237 2116 2255 2021.1 516.9 2415 0.48 ủ ủ ủ 3314.1 728.1

2 0. 5 0. 9 2772 2767 3128 2976 3106 2957 3018 2587 2774 2839 2892.4 172.7 3017 0.43 ủ ủ ủ 3324.4 2460.4

3 1. 0 1. 9 2137 2050 2582 2905 2934 2816 2666 2461 2391 2347 2528.9 307.2 2146 1.27 ủ ủ ủ 3297.3 1760.5

4 2. 0 2. 9 733 618 874 888 895 999 886 875 912 890 857.0 105.7 773 0.52 ủ ủ ủ 1121.5 592.5

5 3. 0 3. 9 292 266 335 291 280 389 326 404 411 299 329.3 53.8 321 0.02 ủ ủ ủ 464.0 194.7

6 4. 0 4. 9 95 92 78 59 100 91 103 118 113 97 94.6 16.8 85 0.27 ủ ủ ủ 136.7 52.5

7 5. 0 5. 9 16 13 6 14 17 10 27 24 15 18 16.0 6.1 12 0.35 ủ ủ ủ 31.4 0.6

8 6. 0 6. 9 3 5 0 3 2 1 2 15 4 1 3.6 4.3 1 0.30 ủ ủ ủ 14.3 0.0

9 7. 0 7. 9 0 1 0 0 0 0 1 0 3 0 0.5 1.0 0 0.22 × × × 2.9 0.0

10  8 . 0 0 1 0 0 0 0 3 6 2 6 1.8 2.4 0 0.45 × × × 7.9 0.0

⁷⁷ ⁷⁷ ⁷⁷ ủ ⁸× 5%
F0
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ᵔ ⱬ◒♩ꜟ  

≢ ∫√ ─ ≤⁸ ╡─ ─ ה

─ⱬ◒♩ꜟ │⁸  4- 1- 38⌐ ∆≤⅔╡ 0.758≢№╡⁸ ≤

─ ⌐│№╢ ─ ⌐№╢≤ ⅎ╢⁹⇔√⅜∫≡⁸ ─ ≤⇔≡

─ ╩ ∫≡™╢ ╩♃כ♦─ ™╢↓≤≤⇔√⁹ 

 

 

 

  ↓↓≢⁸  

   |VAi| i ─ ─ ⱬ◒♩ꜟ─ ↕ 

   |VBi| i ─ ─ ⱬ◒♩ꜟ─ ↕ 

    ɗ ⱬ◒♩ꜟ VAi VBi⅜⌂∆  

 

 

 4- 1- 38 ⱬ◒♩ꜟ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

─ ⌐│ 1 ─ ♃כ♦ ה ה ⅜ ≤⌂╢⁹↓─℮∟⁸ ה ⌐≈ 

 ™≡⁸ ≢ ∫√ ≤ ⌐⅔↑╢ ─ ─ ≤─ ⌐  

 ─ ⅜ ╠╣√ ⌐│⁸ ─ ╩♃כ♦ ™╢↓≤⅜≢⅝╢⁹  4- 1- 38─ ─ │⁸  

 ≤ ─ ─ ┘ ∆╢ ─ ╩ ∆⁹  

( )
ä
ä

Ö

qÖ
º

BiAi

iBiAi

BA
VV

VV
VVr

cos
,

N  E  S  W  CALM:  
X 25

Y 12. 4

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW C

N 3 1 2 1 1 5 6 12 7 38

NNE 2 3 2 4 3 1 2 2 1 4 3 27

NE 2 1 3 6 13 1 1 1 2 1 8 39

ENE 8 12 1 1 3 25

E 2 10 7 1 1 1 2 24

ESE 10 5 1 1 17

SE 3 9 12 1 25

SSE 1 11 28 1 41

S 1 6 18 1 1 1 7 35

SSW 2 2 9 5 4 5 4 5 1 6 43

SW 1 1 4 5 2 1 1 3 6 11 35

WSW 1 1 5 3 20 4 11 45

W 0

WNW 1 1 1 3 13 1 1 21

NW 1 5 9 4 7 26

NNW 1 1 1 6 11 8 6 4 38

C 6 13 7 1 3 5 8 14 25 1 110 193

6 4 1 2 10 51 88 82 15 11 13 21 42 93 28 23 182 672

672

198 29. 5% cal m 0. 4 m/ s 

292 43. 5%

4. 5

49. 5

0. 534

0. 758
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ᵕ ⅛╠ ┼─  

╩ ⌐ ∆╢ │⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ↕

╣≡™╢ ⸗♦ꜟ ╩ ™√⁹ 

 

 

 

 
  ↓↓≢⁸  

NO2  ppm  

NOx D ↕╣√ ppm  

 Ŭ ≢─ NO NO  

 ɓ ╩ ∆╢        

 k  

 

     k הuה0.0062 O BG 

 

     u m/s  

  O3 BG Ᵽ♇◒◓ꜝ►fi♪○♂fi  

     t  

 

    

 

      x  

 

 

≢ ≤⌂╢Ᵽ♇◒◓ꜝ►fi♪○♂fi │⁸  4- 1- 39⌐ ∆

⌐ ∆╢ ─○◐◦♄fi♩ ─ ─ ┘

⅛╠ ─ ╩ ™≡ ⇔√⁹ 

 

 

 
  ↓↓≢⁸  

O BG Ᵽ♇◒◓ꜝ►fi♪○♂fi ppm  

O  ─ ⌐⅔↑╢ ○◐◦♄fi♩ 0.030ppm  

NOx    ─ ⌐⅔↑╢ 0.019ppm  

 

 

  

[ ] [ ] ( ){ }ù
ú

ø
é
ê

è
ɗ

ɗ

ɖ
ktexpNONO DX2

[ ] [ ] [ ]XXG3 NO0.04OO
B
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 4- 1- 39 ─ ○◐◦♄fi♩ ┘  

ppm 

  
 

  
21  

 
22  

 
23  

 
24  

 
25  

 
○◐◦♄fi♩ 

 0.031 0.033 0.029 0.031 0.034 0.032 

 0.028 0.030 0.026 0.029 0.031 0.029 

 0.028 0.030 0.026 0.028 0.028 0.028 

 0.030 0.029 0.028 0.031 0.032 0.030 

 0.029 0.031 0.027 0.030 0.031 0.030 

 

 0.015 0.013 0.014 0.014 0.015 0.014 

 0.021 0.019 0.019 0.018 0.017 0.019 

 0.027 0.023 0.025 0.023 0.023 0.024 

 0.027 0.025 0.022 0.020 0.022 0.023 

 0.017 0.016 0.016 0.014 0.014 0.015 

 0.021 0.019 0.019 0.018 0.018 0.019 

1 ○◐◦♄fi♩─ │⁸ ─ 1 ─ ≢№╢⁹ 

2 ↑↕╣√ ╩ ™≡⁸Ᵽ♇◒◓ꜝ►fi♪○♂fi ╩ ⇔√⁹ 

₈ 26 ─ ₉ 27 12 10   

 

 

ᵖ Ᵽ♇◒◓ꜝ►fi♪  

⌐ ™╢ ⁸ ⁸ ─Ᵽ♇◒◓ꜝ►fi

♪ 1 │  4- 1- 40(1) (2) ⌐ ∆≤⅔╡≢№╢⁹ ─ ⌐⅔↑╢

21 ⅛╠ 25 2 ─ ─ ╩ ™╢↓≤≤⇔√⁹ 

⌂⅔⁸ ⌐≈™≡│ ─ ≢ ↕╣≡™⌂™↓≤⁸♄▬○◐

◦fi ⌐≈™≡│ ┘ ≢ ╦╣≡™╢╙──⁸ ⅛╠

│ 5 km ╣≡™╢↓≤⅛╠⁸Ᵽ♇◒◓ꜝ►fi♪ │ ┘ ≢

┘ ⌐ ∫√ ─ ≤⇔√⁹ 

 

 

 

 

 

 

 

 

 
 

1 ₈Ᵽ♇◒◓ꜝ►fi♪ ₉≤│⁸ √⌂ ─ ⌐╟╡ ╩ ↑╢≤ ⅎ╠╣╢ ⌐⅔↑╢⁸ √⌂

─ ─ ─ ─↓≤≢№╢⁹ 

2 ≢│ ─ ⅜ 26 ≢№∫√↓≤⅛╠⁸ 22 ⅛╠ 26 ─ ─

╩ ™√⅜⁸Ᵽ♇◒◓ꜝ►fi♪ ⌐ ™╢ │⁸∕─ ⅜ 25 ≢№∫√↓≤⅛╠⁸

21 ⅛╠ 25 ─ ─ ≤⇔⁸∕─ ╩Ᵽ♇◒◓ꜝ►fi♪ ≤⇔√⁹  
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 4- 1- 40(1)  Ᵽ♇◒◓ꜝ►fi♪  

   
 

  
21  

 
22  

 
23  

 
24  

 
25  

 
ppm  

 0.000 0.000 0.000 0.000 0.000 0.000 

 0.001 0.000 0.000 0.001 0.001 0.001 

 0.001 0.001 0.001 0.001 0.001 0.001 

 0.000 0.001 0.000 0.000 0.000 0.000 

 0.001 0.001 0.000 0.001 0.001 0.001 

 
ppm  

 0.012 0.011 0.011 0.011 0.011 0.011 

 0.015 0.014 0.014 0.013 0.013 0.014 

 0.018 0.016 0.016 0.016 0.016 0.016 

 0.020 0.019 0.016 0.014 0.017 0.017 

 0.013 0.012 0.012 0.010 0.011 0.012 

 0.016 0.014 0.014 0.013 0.014 0.014 

 
mg/  

 0.019 0.016 0.015 0.014 0.017 0.016 

 0.019 0.018 0.017 0.016 0.018 0.018 

 0.017 0.016 0.016 0.015 0.017 0.016 

 0.019 0.017 0.015 0.014 0.015 0.016 

 0.02 0.02 0.017 0.017 0.02 0.019 

 0.019 0.017 0.016 0.015 0.017 0.017 

   │ ─ ⌐⅔↑╢ ─ ⅛╠ ╘√Ᵽ♇◒◓ꜝ►fi♪ ⁹ 

₈ 26 ─ ₉ 27 12 10   

 

 

 4- 1- 40(2)   Ᵽ♇◒◓ꜝ►fi♪  

  

ppm  0.002 

♄▬○◐◦fi (pg- TEQ/  0.012 

┘♄▬○◐◦fi │ ─ ─ ╩ 

  Ᵽ♇◒◓ꜝ►fi♪ ≤⇔√⁹ 
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( )  

a ה  

│⁸ ⅛╠ ─ ⅜ ∆╢ ≤⇔⁸ ↕│ 1.5

≤⇔√⁹ 

 

b  

(a)  

╩  4- 1- 20⌐ ∆⁹ │⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ⇔≡ ∫√⁹ 

│⁸ ≤ ⌐ ╩ ╘⁸ ⱪꜟכⱶ⸗♦ꜟ

╩ ™╢↓≤≤⇔√⁹╕√⁸ │ ⅜ ∆╢ ≢№╢₈

₉₈ ₉₈ ⱨꜙⱵ◕כ◦ꜛfi ₉₈♄►fi►◊♇◦

ꜙ ₉⌐≈™≡ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 20  

  

─
ה

ќ ,
ה
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─
ה
ה
ה
ќCONCAWE,Briggs

ה
ќ ─ ≤⇔≡

Briggs ,Huber

ה ќ ⱪꜟכⱶ
ה ќ ꜞ ♇♪⌐╟╢ ╩

⇔√ⱪꜟכⱶ
ה ќ ⌐

⅔↑╢
─

ה ( ) ќ ⱪꜟכⱶ
ה ⁿ ( ) ќ ⌐╟╡ ⅜

─ ⅜╡╩ ⇔√

─

ќ
♄▬○◐◦fi

Ᵽ♇◒◓ꜝ►fi♪
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(b)  

ᵑ  

⅜ ≢ ⅜ ↕™ ≢│⁸  4- 1- 21─≤⅔╡ ⌐ ⅝ↄ

⇔⁸ │ ─╟℮⌐⌂╢⁹╕√⁸ ●☻⌐╟╢ ⅜ ⇔

⌐ↄↄ⌂╡⁸ ─ ⌐ ⅜ ∆╢⁹ 

─ │⁸ 0.5 m/s ─ ─ ╖ ╦∑≤⇔√⁹

│CONCAWE(p. 65 )⌐╟╡ ⇔⁸ │ 0≤⇔⁸ ⌐

∆ ╩ ≤∆╢ⱪꜟכⱶ ╩ ™√⁹ 

 

 

 

 

 

 

 

 

 

 

 4- 1- 21 ─  

 

 

ₒ ─ ₓ 

─ │⁸₈( ) ₉≢ ⇔√ ( p. 65 )≤⇔√⁹ 

 

ₒ ₓ 

│⁸ ה ≤╙ 0≤⇔⁸ ╩ ≤∆╢ⱪ

ⱶכꜟ ╩ ™√⁹ 

 

 

 
    ↓↓≢⁸  

C x,0,0  ⌐⅔↑╢  

Q ─ N /s  

ů  ─ Ɽꜝⱷכ♃  4- 1- 29  

ů  ─ Ɽꜝⱷכ♃  4- 1- 29  

u m/s  

He  
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ö
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÷
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ɨ
ה
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ɨɨ
ö
ö

÷

õ

æ
æ

ç

å

ₒ ⌐⅔↑╢ ₓ 

⌐ ™╢Ɽ☻◐ꜟה◑ⱨ◊כ♪ │ ⅜ ≢№╢↓

≤⅛╠⁸ ≢│ɨ ─ ╩ ─ ╩ ™≡ ⌐ ⇔√⁹ 

⌂⅔⁸═⅝ │⁸ ╙ ≤⌂╢ 1/5 ≤⇔√⁹ 

 

 

 
    ↓↓≢⁸  

t 60  

tp Ɽ☻◐ꜟ ◑ⱨ◊כ♪ ─ 3  

ůy ⌐ ∆╢ ─  

 ůyp Ɽ☻◐ꜟ ◑ⱨ◊כ♪ ⅛╠ ╘√ ─  

r ═⅝ 1/5  

 

 

ᵒ  

─ ─ │⁸ │ ⅛╠ ⌐ ↄ⌐ ∫≡ ⅜ ∆╢⁹

⇔⅛⇔⁸ ─ ⌐╟╡ ╟╡╙ ─ ⅜ ↄ⌂╢↓≤⅜№╢⁹

 4- 1- 22⌐ ∆╟℮⌐⁸↓─ ⅜ ↓∫≡™╢ ╩ ≤™℮⁹ ⅜

∆╢≤⁸ ⌐ ꜞ♇♪ ╩⇔√╟℮⌂ ⌐⌂╡⁸ ┼─ ⅜ ↕╣

╢√╘ ≢─ ⅜ ↄ⌂╢⁹ 

 

 

 

 

 

 

 

 

 
       ₈ ⌐ ╢ ─ ⅝ 19 1 ₉ 19   

 

 4- 1- 22 ─  

 

 

ₒ ─ ₓ 

─ │⁸₈( ) ₉≢ ⇔√ p. 65 ≤⇔√⁹ 

 

ₒ ₓ 

│⁸ ─ ≤ ⁸ ה ≤╙ 0≤⇔⁸

╩ ≤∆╢ ─ⱪꜟכⱶ ╩ ™√⁹ 
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   ↓↓≢⁸  

C x,0,0  ⌐⅔↑╢  

Q ─ N /s  

ů  ─ Ɽꜝⱷכ♃ p. 64  

ů ─ Ɽꜝⱷכ♃ p. 64  

u m/s  

He  

L ꜞ♇♪─ ↕  

n ꜞ♇♪⌐╟╢  

 

 

ᵓ ⱨꜙⱵ◕כ◦ꜛfi  

⁸ ⅛╠─ ⌐╟╡ ™ ≢ ─ ⅜ ∂╢↓≤⅜№

╢⁹↓╣│ ≤ ┌╣⁸ ⌐ ⁸ ≢ ─ ™≤⅝⌐ ∂╢⁹↓─

⅜ ─ ⅛╠ ⌐⅛↑≡ ∆╢ ⁸ ─ ⌐ ↕╣≡™√

●☻⅜⁸ ↄ─ ⌐ ╡ ╕╣⁸ ⌂ ⅜ ∂≡ ≤⌂╢

⅜№╢⁹ 

 

 

 

 

 

 

 

 
₈↔╖ ▪☿☻ⱷfi♩ⱴ♬ꜙ▪ꜟ₉ 61 6   

 

 4- 1- 23 ─  

 

ₒ ─ ₓ 

─ │⁸₈( ) ₉≢ ⇔√ ( p. 65 )≤⇔√⁹ 

 

ₒ ─ ₓ 

 

 

 
   ↓↓≢⁸  

Cmax  

Q ─ N /s  

ɨyf ─ ─ ─ ⅜╡  

U m/s  

L  ─ ─ ↕╕√│ ⅜ ∆╢ ↕  
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ɨyf⁸Lf⌐≈™≡◌כⱭfi♃כ╠│ ╩ ⇔≡™╢⁹ 

 

 

 
   ↓↓≢⁸  

He  

L f ─ ↕  

ůyc⁸ůzc ◌כⱭfi♃כ⅜ ╘√ ⁸ ─ ─ ⅜╡  4- 1- 24  

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- ─╠כ♃Ɑfiכ◌ 24 ─ ⅜╡  

 

 

 

 

 

 
   ↓↓≢⁸  

Xmax  

U m/s  

ɦa g/  

Cp ─ cal/K/g  

ə cal/m K s  4- 1- 25  

L f ⅜ ∆╢ ↕  

H0  

 

 

 

 

                                 4- 1- 25  
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ᵔ ♄►fi►◊♇◦ꜙ  

 4- 1- 26⌐ ∆╟℮⌐⁸ ⅜ ─ 1 1.5 ⌐⌂╢≤⁸ ⅛╠

√ ●☻⅜ ╛ ─ ⁸ ─ ⌐╟╢ ─ ⌐ ╡ ╕

╣⁸ ⌐ ╩ ╓∆♄►fi►◊♇◦ꜙ⅜ ∆╢⁹ 

─ ↕│ 100 ⁸ ∆╢ ─ ↕│⁸ ⅜ 36 ⁸

⅜ 16 ≢№╢⁹ ↕│ ↕─ 2.5 ≢№╡⁸ ⌐ ∆╢

⌐╟╢ⱪꜟכⱶ ─ │⌂™↓≤⅛╠⁸♄►fi►◊♇◦ꜙ ─ │⁸

⌐╟╢╙──╖ ∫√⁹ 

 

 

 

 

 

 

 
          ⌐╟╢♄►fi►◊♇◦ꜙ          ⌐╟╢♄►fi►◊♇◦ꜙ 

 

₈ ⌐ ╢ ─ ⅝ 19 1 ₉ 19   

 

 4- 1- 26 ♄►fi►◊♇◦ꜙ─  

 

 

ₒ ─ ₓ 

♄►fi►◊♇◦ꜙ ─ │⁸ ─ ⅛╠ ⇔√⁹ 

 

 
   ↓↓≢⁸  

He  

Ho  

ȹH ●☻─ ⅛╠─ ≤⇔≡ │ 0 ≤⇔√⁹  

ȹHô ⌐╟╢ⱪꜟכⱶ ─  

ȹHò ⌐╟╢ⱪꜟכⱶ ─  

 

⌐╟╢ⱪꜟכⱶ ─ ȺHõ│⁸ ─Briggs ╩ ™≡

⇔√⁹ 

 

 

 
   ↓↓≢⁸  

ȹHô ●☻  

VS ●☻─ m/s  

u ⌐⅔↑╢ m/s  

D  

  

H"H'HoHHe ȺȺȺ -

D1.5
u

V
2H s ö
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õ
æ
ç

å
Ⱥ '
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⌐ ∆╢ ⌐╟╢ⱪꜟכⱶ ─ ȺHó│⁸ ⌐ ∆Huber

ⱥꜙכⱣכ ╩ ™≡ ∆╢⁹ ⌐⅔™≡ H0)│ 100 ⁸

↕ Hb)│ 36 ≢№╡⁸H0 Hb 2.8 ≤⌂╢⁹╟∫≡ȺHó 0 ≤⌂╡⁸ ⌐

∆╢ ⌐╟╢ⱪꜟכⱶ ─ │⌂™⁹ 

 

H0 Hb֔1.2 ─  

 ȹHò0.333ȹH 

1.2 H0 Hb֔2.5 ─  

 

 

2.5 H0 Hb─  

 ȹHò 0 

    ↓↓≢⁸  

Hb ↕  

H0  

ȹHò ⌐╟╢ⱪꜟכⱶ ─  

ȹH ●☻─ 0  

 

ₒ ₓ 

⌐╟╢♄►fi►◊♇◦ꜙ ─ │⁸ ⌂ ≤ ≢ 0

≤⇔⁸ ╩ ≤∆╢ⱪꜟכⱶ ⇔√⁹ 

╕√⁸ ⌐╟╢♄►fi►◊♇◦ꜙ ╙ │ ≢№╢⅜⁸ Ɉy⁸Ɉz

│ ⌐╟∫≡ ⅜ ─ ⅜╡╩ ≈≤⇔√ ╩ ™╢⁹ 

 

 

 
   ↓↓≢⁸  

C x,0,0  ⌐⅔↑╢  

Q ─ N /s  

Ɇ ─ꜟ♃כ♩  ─ Ɽꜝⱷכ♃ 

Ɇ ─ꜟ♃כ♩  ─ Ɽꜝⱷכ♃ 

, ,  ─ ╩ ≤⇔√≤⅝─ ─  

u m/s  

He  

 

Ɉy⁸Ɉz│⁸ ⌐╟╡ ╘√⁹ 

 

 

 
   ↓↓≢⁸  

A ─ ─  

C 0.5  

 

ₒ ⌐⅔↑╢ ₓ 

⌐⅔↑╢ │₈ᵑ ₉≤ ≤⇔√ p. 77 ⁹  
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(c)  

ᵑ ●☻  

─ ●☻─ │⁸ ≤ ≤⇔⁸₈

₉ p. 66 ⌐ ∆≤⅔╡≤⇔√⁹ 

─ ≢ ⌂╢ │ ─≤⅔╡≤⇔√⁹⌂⅔⁸

⌐⅔↑╢ ⅛╠ ─ ⌐≈™≡│⁸ ⸗♦ꜟ

╩ ™√ p. 73 ⁹ 

ᵒ  

ₒ ₓ 

│⁸ ⅜ ╙ ≤⌂╢ ≤⇔⁸Ɽ☻◐ꜟה◑ⱨ◊כ♪

⅛╠ ─ ∆╢ ≢№╢ 0.5 2.0 m/s ─℮∟⁸ ⅜

∆╢ ≤⇔√⁹ 

 

ₒ ₓ 

─ │⁸ ─≤⅔╡ ⇔√⁹ 

│⁸ ─℮∟ 100 ─

│ ─ ╩ ⇔ 500 ╕≢ ≢ ⇔≡™╢ ╩ ⇔√⁹ 

⇔√ ⌐≈™≡⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ⇔⁸  4- 1- 41

⌐ ∆≤⅔╡ ⅜ ╩ ⅝ ↑╢⅛ ⅛ ⇔√⁹ 

⅜ ╩ ⅝ ⁸∟℮─☻כ◔√∫⅛⌂↑ ⅜ ⅝ↄ⌂╢ ─

⅜ ╙ ™ 150 ╩ ≤⇔√⁹ 

│⁸ ─ ∑╩ ⇔⁸ ≤⌂╢ ≤⇔√⁹ 

 

ₒ ⱨꜙⱵ◕כ◦ꜛfi ₓ 

─ │⁸ ─≤⅔╡ ⇔√⁹ 

┘ ─ │⁸ ─℮∟⁸ ⅛╠ ⅜

⇔≡™╢ ╩ ⇔√⁹ 

⇔√ ⌐≈™≡⁸₈ ⱴ♬ꜙ▪ꜟ₉⌐ ⇔⁸  4- 1- 42

⌐ ∆≤⅔╡ ⅜ ╩ ⅝ ↑╢⅛ ⅛ ⇔√⁹ 

⅜ ╩ ⅝ ⁸∟℮─☻כ◔√∫⅛⌂↑ ─ ⅜ ∆╢

≤⌂╢ ≤≤╙⌐ ⅜ ⌐  ⁹√⇔≥☻כ◔╢∆

╩ ⁸│☻כ◔∆√ ≢ 8 5 3 │ G⅛╠ D┼ ⁸

≢ 12 6 6 │ D⅛╠ B┼ ≤⌂╡⁸ ─ ≤

╩ ™╢↓≤≤⇔√⁹ 

─ ⌐ ™╢ ⌐≈™≡│⁸ Neutral ⅛╠ Strong 

inversion ─℮∟ ≤⌂╢ ╩ ™╢↓≤≤⇔√⁹ 

 

ₒ♄►fi►◊♇◦ꜙ ₓ 

│⁸♄►fi►◊♇◦ꜙ⅜ ↓╡ ╢ 30 m/s ─ 1/1.5

≤ ∆╢ ─℮∟⁸ ⅜ ∆╢ ≤⇔√⁹ 
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 4- 1- 41 ─ ╩ ⅝ ↑╢⅛ ⅛─  

 
10

(m/s)  
 
 

─   

 
   

 
 
 

 
ϴ  

 

8 4  6  0.2 D 450 550 0.6 231 × 

8 4  15  2.8 C 450 500 1.0 122 × 

8 4  21  0.2 C 350 400 1.5 176 × 

8 5  15  0.8 A- B 400 550 0.8 146 × 

8 6  6  0.5 D 300 350 0.3 195 × 

8 6  24  1.6 G 500 550 0.4 146 × 

8 7  3  1.9 G 250 300 0.5 134 × 

8 7  15  1.5 B 300 350 0.4 147 × 

8 8  6  1.7 B 500 600 0.7 134 × 

8 10  15  2.2 C 150 200 0.1 178 × 

 

12 3  3  0.2 D 350 400 0.1 485 ủ 

12 3  9  1.0 D 150 350 3.7 119 × 

12 3  12  2.8 C 400 450 3.3 112 × 

12 3  13  2.8 D 150 250 0.7 126 × 

12 3  18  0.6 D 250 400 0.6 161 × 

12 6  24  2.2 D 250 300 0.2 155 × 

ủ ⅝ ↑╢ × ⅝ ↑⌂™ 

 

 

 4- 1- 42 ╩ ⅝ ↑╢⅛ ⅛─  

 
10

(m/s)  
 
 

─   

 
   

 
 

ϴ  

 

8 4  24  0.2 G 200 1.7 319 ủ 

8 5  3  0.6 G 200 3.2 195 × 

8 5  21  0.8 G 100 1.0 201 ủ 

8 6  3  0.2 G 150 1.2 324 ủ 

8 6  6  0.5 D 100 1.5 203 ủ 

8 6  9  0.9 A 100 0.2 266 ủ 

8 7  3  1.9 G 100 0.4 202 ủ 

8 7  6  1.6 B 200 1.0 201 ủ 

8 7  9  1.2 A 100 0.2 250 ủ 

8 7  18  1.8 G 200 1.0 197 × 

8 10  24  0.6 G 100 1.3 202 ủ 

 

12 3  3  1.0 D 250 4.9 175 × 

12 3  6  2.8 D 150 3.3 151 ủ 

12 3  21  2.8 D 100 3.6 143 ủ 

12 3  24  0.2 G 150 1.9 288 ủ 

12 4  3  0.6 G 100 3.5 173 ủ 

12 4  6  0.7 D 100 4.3 165 ủ 

12 5  3  0.2 G 100 6.0 205 ủ 

12 5  3  0.9 A- B 150 1.7 193 ủ 

12 5  9  1.3 G 100 8.1 143 ủ 

12 6  6  1.6 D 350 4.5 174 × 

12 6  18  1.8 D 100 1.4 169 ủ 

12 7  18  1.4 G 100 3.7  154 ủ 

12 7  21  0.9 G 100 3.0 167 ủ 

12 7  24  0.2 G 100 2.5 246 ủ 

12 8  6  0.5 D 100 3.6 177 ủ 

12 8  6  0.2 D 100 2.1 256 ủ 

12 9  21  0.1 G 100 4.6 216 ủ 

ủ ⅝ ↑╢ × ⅝ ↑⌂™ 
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ᵓ Ᵽ♇◒◓ꜝ►fi♪  

⌐⅔↑╢Ᵽ♇◒◓ꜝ►fi♪ │⁸₈

₉⌐╙ ↕╣≡™╢≤⅔╡⁸ ⌐ ™√ ≤ ≢─Ᵽ♇

◒◓ꜝ►fi♪ ─ ⅜ ⌐ ≢№╢⅜⁸ ╖≤⇔≡⁸ ─ ⌐╟╢

⌐ ─ ™╢Ᵽ♇◒◓ꜝ►fi♪ p. 75 ╩ ⅎ╢↓≤

≤⇔√⁹ 
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▬ ─  

( ה (  

│ ≤ ─ ≤⇔√(p. 24 ⁹⌂⅔⁸ ↕│

1.5 ≤⇔⁸ ⅛╠ 150 ╕≢╩ ≤⇔√⁹ 

 

( )  

a  

│  4- 1- 27⌐ ∆≤⅔╡≢№╢⁹ │⁸₈ ─

24 ₉ 25  ⁸  

⌐ ⇔≡ ∫√⁹ 

│⁸ ⌐ ╩ ⇔≡ ⇔⁸ ─ 27 ─

─ ╩♃כ♦ ™≡⁸ ⱪꜟכⱶ ⁸Ɽⱨ ⌐╟╡⁸ ⌐⅔™≡

⅛╠─ ╩ ⇔≡⁸ ●☻⌐╟╢ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 27  
 

  

─♃כ♦
ה ─ ♃כ♦ ה

ה ⁸
ה

ה

─

─

ⱪꜟכⱶ
Ɽⱨ

─

─
─ ─

ה
ה ─

─

─

─

─

ќ

─

Ᵽ♇◒◓ꜝ►fi♪

─
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b  

│₈ ─ 24 ₉⌐ ≠⅝⁸ 1.0 

m/s │ⱪꜟכⱶ ⁸ 1.0 m/s │Ɽⱨ ╩ ™√⁹ 

ⱪꜟכⱶ ┘Ɽⱨ │⁸ ≢№╢√╘⁸ ⌐ ╩

⇔≡ ⇔⁸ ⅛╠─ ╩ ⇔≡ ⌐⅔↑╢ ╩ ╘√⁹ 

 

ᵑ  

ₒⱪꜟכⱶ ₓ 

 

 

 

 

ₒⱤⱨ ₓ 

 

 

 

 

 

   ↓↓≢⁸  

C(x,y,z) x,y,z ⌐⅔↑╢ ppm │ mg/  

Q ml/s │ mg/s  

x ⌐ ∫√  

y x ⌐ ⌂  

z x ⌐ ⌂  

H ─ ↕  

 m/s  

ůy y ─  

  ɨy W/2 0.46L0.81 

   L ⅛╠─ L=x W/2 ( ) 

   W  

   ⌂⅔⁸x W/2─ │ɨy =W/2≤∆╢⁹ 

ůz z ─  

  ɨz 1.5 0.31L0.83 

   ⌂⅔⁸x W/2─ │ɨz =1.5≤∆╢⁹ 

  

ǎ  

  

  

  

  

t0 ⌐ ∆╢  

  t0 = W / (2Ŭ) 

Ŭ ɔ ⌐ ∆╢  

  Ŭ=0.3⁸ɔ=0.18 0.09  
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c  

(a)  

⌐⅔↑╢ ─ ─ │  4- 1- 43⌐ ∆≤⅔╡≢№╢⁹ 

≢│ ╙↔╖─ │ ╦╣≡⅔╡⁸ ≢№╢

┘ ─ ─ 27 ─ ⌐│⁸

─╒⅛⌐↔╖ ┘ ⅜ ╕╣≡™╢⁹⇔√⅜∫≡⁸ ─

─ │⁸ ⅛╠─ ≤⇔≡™╢⁹ 

 

 4- 1- 43 ─ ⅛╠─  

 

    

↔╖   11  87 

  3   0 

╖    0 180 

   0   0 

 

⌐⅔↑╢ ─ ≤│⁸ ─

─ ⌐ ─ ╩ ⅎ√╙─≢№╢⁹ ⌐⅔↑╢ ─

─ │⁸ ≤ ⅝⌂ │⌂™╙─≤⇔⁸ ≤ ≤⇔√⁹⇔√⅜∫

≡ │⁸ᵑ ─ ᵒ ─

─ ↔╖ ⁸ ⁸ ╖ ∕╣∙╣─

⅛╠─ ≤⌂╢⁹ ⌐⅔↑╢ │  4- 1- 44( 1) ( 2)⌐

∆≤⅔╡≢№╢⁹ 

 

 4- 1- 44( 1)   

 

    

ᵑ   2,500  9, 508 

ᵒ ─  
─  

↔╖     32   298 

    10    0 

∟ ╖      0   360 

    2,542 10,166 

 

 

 4- 1- 44(2)   

                                  

    

ᵑ    640  5, 857 

ᵒ ─  
─  

↔╖       8    59 

      0    0 

∟ ╖      0    90 

      648  6, 006 



 

 

- 
8

9 
- 

 

 4- 1- 45(1)  SV- 6 ( )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2903
27 12 3 4

 0 : 00  1: 00 23 49 72 0 0 0 13 47 60 0 0 0 36 96 132 0 0 0 36 96 132 27.3

 1 : 00  2: 00 16 38 54 0 0 0 11 25 36 0 0 0 27 63 90 0 0 0 27 63 90 30.0

 2 : 00  3: 00 23 19 42 0 0 0 13 15 28 0 0 0 36 34 70 0 0 0 36 34 70 51.4

 3 : 00  4: 00 33 15 48 0 0 0 21 17 38 0 0 0 54 32 86 0 0 0 54 32 86 62.8

 4 : 00  5: 00 31 45 76 0 0 0 37 37 74 0 0 0 68 82 150 0 0 0 68 82 150 45.3

 5 : 00  6: 00 74 135 209 0 0 0 102 113 215 0 0 0 176 248 424 0 0 0 176 248 424 41.5

 6 : 00  7: 00 167 305 472 0 0 0 100 375 475 0 0 0 267 680 947 0 0 0 267 680 947 28.2

 7 : 00  8: 00 83 411 494 0 0 0 76 378 454 0 0 0 159 789 948 0 0 0 159 789 948 16.8

 8 : 00  9: 00 50 267 317 1 16 17 77 344 421 1 16 17 127 611 738 2 32 34 129 643 772 16.7

 9 : 00 10: 00 89 236 325 4 51 55 98 300 398 3 50 53 187 536 723 7 101 108 194 637 831 23.3

10: 00 11: 00 85 261 346 4 29 33 115 253 368 4 30 34 200 514 714 8 59 67 208 573 781 26.6

11: 00 12: 00 142 297 439 2 57 59 99 304 403 3 57 60 241 601 842 5 114 119 246 715 961 25.6

12: 00 13: 00 108 245 353 2 30 32 74 224 298 2 30 32 182 469 651 4 60 64 186 529 715 26.0

13: 00 14: 00 73 222 295 3 50 53 109 251 360 2 50 52 182 473 655 5 100 105 187 573 760 24.6

14: 00 15: 00 68 309 377 3 35 38 51 259 310 4 35 39 119 568 687 7 70 77 126 638 764 16.5

15: 00 16: 00 63 272 335 2 56 58 51 223 274 1 56 57 114 495 609 3 112 115 117 607 724 16.2

16: 00 17: 00 47 288 335 0 5 5 39 226 265 1 5 6 86 514 600 1 10 11 87 524 611 14.2

17: 00 18: 00 25 398 423 0 0 0 26 308 334 0 0 0 51 706 757 0 0 0 51 706 757 6.7

18: 00 19: 00 25 402 427 0 0 0 18 311 329 0 0 0 43 713 756 0 0 0 43 713 756 5.7

19: 00 20: 00 17 220 237 0 0 0 12 221 233 0 0 0 29 441 470 0 0 0 29 441 470 6.2

20: 00 21: 00 12 141 153 0 0 0 19 172 191 0 0 0 31 313 344 0 0 0 31 313 344 9.0

21: 00 22: 00 12 136 148 0 0 0 19 119 138 0 0 0 31 255 286 0 0 0 31 255 286 10.8

22: 00 23: 00 13 76 89 0 0 0 17 98 115 0 0 0 30 174 204 0 0 0 30 174 204 14.7

23: 00 24: 00 11 56 67 0 0 0 13 45 58 0 0 0 24 101 125 0 0 0 24 101 125 19.2

6- 22 1,066 4,410 5,476 21 329 350 983 4,268 5,251 21 329 350 2,049 8,678 10,727 42 658 700 2,091 9,336 11,427 18.3

22- 6 224 433 657 0 0 0 227 397 624 0 0 0 451 830 1,281 0 0 0 451 830 1,281 35.2

24 1,290 4,843 6,133 21 329 350 1,210 4,665 5,875 21 329 350 2,500 9,508 12,008 42 658 700 2,542 10,166 12,708 20.0

1 ≤│⁸H27 12 3 4 ⌐ ⇔√ ≢№╡⁸↓╣⌐│ ─↔╖ ∆═≡ ⁸ ∟ ╖ ⁸ ⅜ ╕╣≡™╢⁹

2 ≤│⁸ ⌐⅔↑╢ ⅛╠─ ≢№╢⁹ ≤⌂╢ │⁸↔╖ ⁸ ⁸ ⁸ ∟ ╖ ∆═≡ ≤⇔√ ≢№╢⁹

3 8: 00 17: 00

⅝⅝



 

 

- 
9

0 
- 

 

 4- 1- 45(2)  SV- 7  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

531
27 12 3 4

 0 : 00  1: 00 7 23 30 0 0 0 6 25 31 0 0 0 13 48 61 0 0 0 13 48 61 21.3

 1 : 00  2: 00 4 24 28 0 0 0 6 28 34 0 0 0 10 52 62 0 0 0 10 52 62 16.1

 2 : 00  3: 00 4 9 13 0 0 0 7 12 19 0 0 0 11 21 32 0 0 0 11 21 32 34.4

 3 : 00  4: 00 3 8 11 0 0 0 11 11 22 0 0 0 14 19 33 0 0 0 14 19 33 42.4

 4 : 00  5: 00 7 22 29 0 0 0 3 18 21 0 0 0 10 40 50 0 0 0 10 40 50 20.0

 5 : 00  6: 00 14 52 66 0 0 0 8 44 52 0 0 0 22 96 118 0 0 0 22 96 118 18.6

 6 : 00  7: 00 15 134 149 0 0 0 18 93 111 0 0 0 33 227 260 0 0 0 33 227 260 12.7

 7 : 00  8: 00 16 254 270 0 0 0 14 168 182 0 0 0 30 422 452 0 0 0 30 422 452 6.6

 8 : 00  9: 00 23 204 227 0 4 4 18 204 222 0 4 4 41 408 449 0 8 8 41 416 457 9.0

 9 : 00 10: 00 20 219 239 1 11 12 39 167 206 1 11 12 59 386 445 2 22 24 61 408 469 13.0

10: 00 11: 00 21 209 230 1 9 10 17 198 215 1 9 10 38 407 445 2 18 20 40 425 465 8.6

11: 00 12: 00 21 171 192 0 13 13 25 183 208 0 13 13 46 354 400 0 26 26 46 380 426 10.8

12: 00 13: 00 24 133 157 1 11 12 20 173 193 1 6 7 44 306 350 2 17 19 46 323 369 12.5

13: 00 14: 00 25 132 157 1 7 8 42 178 220 1 11 12 67 310 377 2 18 20 69 328 397 17.4

14: 00 15: 00 25 137 162 0 9 9 25 197 222 0 9 9 50 334 384 0 18 18 50 352 402 12.4

15: 00 16: 00 18 143 161 0 12 12 14 197 211 0 8 8 32 340 372 0 20 20 32 360 392 8.2

16: 00 17: 00 13 181 194 0 1 1 19 240 259 0 1 1 32 421 453 0 2 2 32 423 455 7.0

17: 00 18: 00 14 163 177 0 0 0 13 251 264 0 0 0 27 414 441 0 0 0 27 414 441 6.1

18: 00 19: 00 6 147 153 0 0 0 11 208 219 0 0 0 17 355 372 0 0 0 17 355 372 4.6

19: 00 20: 00 5 121 126 0 0 0 8 198 206 0 0 0 13 319 332 0 0 0 13 319 332 3.9

20: 00 21: 00 7 79 86 0 0 0 5 113 118 0 0 0 12 192 204 0 0 0 12 192 204 5.9

21: 00 22: 00 2 78 80 0 0 0 5 97 102 0 0 0 7 175 182 0 0 0 7 175 182 3.8

22: 00 23: 00 1 63 64 0 0 0 3 71 74 0 0 0 4 134 138 0 0 0 4 134 138 2.9

23: 00 24: 00 3 36 39 0 0 0 5 41 46 0 0 0 8 77 85 0 0 0 8 77 85 9.4

6- 22 255 2,505 2,760 4 77 81 293 2,865 3,158 4 72 76 548 5,370 5,918 8 149 157 556 5,519 6,075 9.2

22- 6 43 237 280 0 0 0 49 250 299 0 0 0 92 487 579 0 0 0 92 487 579 15.9

24 298 2,742 3,040 4 77 81 342 3,115 3,457 4 72 76 640 5,857 6,497 8 149 157 648 6,006 6,654 9.7

1 ≤│⁸H27 12 3 4 ⌐ ⇔√ ≢№╡⁸↓╣⌐│ ─↔╖ ∆═≡ ⁸ ∟ ╖ ⁸ ⅜ ╕╣≡™╢⁹

2 ≤│⁸ ⌐⅔↑╢ ⅛╠─ ≢№╢⁹ ≤⌂╢ │⁸↔╖ ⁸ ⁸ ⁸ ∟ ╖ ∆═≡ ≤⇔√ ≢№╢⁹

3 8: 00 17: 00

⅝⅝
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(b)  

─ │  4- 1- 46⌐ ∆≤⅔╡≢№╢⁹₈ 22 ☿fi

◘☻₉  ⌐ ↕╣≡™╢⁸ ╩ ╗ ⌐⅔↑

╢ ─ ╡ ╡─ ─ ≤⇔√⁹ 

 

 4- 1- 46  

km/h 

 ╡ ╡  

SV- 6 
( )  

36.3 33.8 35.1 

SV- 7 
( )  

24.4 25.6 25.0 

 

 

(c)  

│  4- 1- 47⌐ ∆≤⅔╡≢№╢⁹₈ ●☻

₉ 24 3  ⌐ ↕╣≡™╢ ⁸Ᵽ☻⁸

⁸ ─ ⁸ ─ ╩ ⌐ ⇔√⁹ 

⌂⅔⁸SV- 6 │ 3.9 ─ ⅜№╢↓≤⅛╠⁸ ─ ⌐№

√∫≡│⁸↕╠⌐ ⌐╟╢ ⌐╟╡ ⇔√⁹ 

 

 4- 1- 47  

   
 

km/h  
 

g/km/  
 

g/km/  

SV- 6 
( )  

↔╖  
 

35.1 

1.8369 0.0013 

 0.1232 0.0002 

  1.8369 0.0013 

╖   0.0126 0.0002 

SV- 7 
( )  

↔╖  
 

25.0 

1.6978 0.0027 

 0.1183 0.0003 

  1.6978 0.0027 

╖   0.0111 0.0002 

⌐⅔↑╢ │ ─≤⅔╡ ⇔√⁹ 

╖↔ה   ─℮∟⁸ │₈ ₉⁸ │₈ ₉─ ≤⇔√⁹ 

ה   │₈ ₉─ ≤⇔√⁹ 

ה   ╖ │⁸∆═≡₈ ₉─ ≤⇔√⁹ 

-SVה   6 ─ │⁸ ─ ⌐ ─ ⌐╟╢ 60km/h ⁸ 

   ⅝ 3.9  ⅝- 3.9 ⁸ ╩ ∂√╙─╩ ™√⁹    

    

⌐╟╢  

 
⅝ 

0 ֔4 

⅝ 

- 4 ֔0 

 
  1+0.52  1+0.15  

ה   1+0.40  1+0.08  

 
  1+0.25  1+0.11  

ה   1+0.50  1+0.08  
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(d)  

─ ⁸ ┘ │  4- 1- 28⌐ ∆≤⅔╡≢№╢⁹ 

₈ ─ 24 ₉⌐ ≠⅝⁸ │

─ 1.0 ≤⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4- 1- 28 ┘  

 

 

(e)  

│⁸ ⌐⅔↑╢ 27 ─ ה ╩ ™√⁹╕√⁸═⅝

⌐ ≠⅝ ↕─ ╩ ⇔⁸ 1.0 m/s╩ ⅎ╢ ≤

1.0 m/s ⌐ ↑≡⁸ ⁸ ╩ ⇔√  4- 1- 48

⁹ 

  

SV- 6 ( )  

SV- 7  

3.3 1.0 3.6 3.3 2.7 3.0 3.6 1.0 2.6

( )

⅝( ) ⅝( )

( )

ừ ( ↕1.0m)

ỏ

ủ ( ↕1.5m)

12.6 11.6

1.9 3.1 3.1 1.3

( )

⅝( ) ⅝( )

( )

ừ ( ↕1.0m)

ỏ

ủ ( ↕1.5m)

5.0 4.4



 

 -  93 -  

 4- 1- 48 ↕─ ┘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW (%)

(%) 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.0 97.9

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.3 1.1 1.5 0.0 0.0 0.0 0.0 0.0 1.1 1.4 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.3 0.3 0.5 0.0 98.4

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 1.2 1.2 1.4 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.8 0.0 0.3 98.3

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.2 0.0 0.0 0.0 0.0 1.2 0.0 1.5 -

(%) 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.3 98.6

(m/ s) 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 1.4 0.0 1.1 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 99.4

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.3 98.8

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 1.2 1.6 0.0 0.0 0.0 0.0 0.0 1.6 0.0 1.7 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.3 99.1

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 2.2 0.0 1.1 -

(%) 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 98.8

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.6 1.2 1.7 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 -

(%) 0.3 0.0 0.0 0.0 0.0 0.5 0.5 0.5 0.5 0.0 0.0 0.0 0.5 0.3 0.0 0.0 96.9

(m/ s) 1.3 0.0 0.0 0.0 0.0 1.2 1.2 1.2 1.3 0.0 0.0 0.0 1.1 1.4 0.0 0.0 -

(%) 0.0 0.3 0.0 0.0 0.0 1.4 1.6 4.4 0.3 0.0 0.0 0.0 0.3 1.1 0.3 0.0 90.3

(m/ s) 0.0 1.3 0.0 0.0 0.0 1.3 1.2 1.3 1.2 0.0 0.0 0.0 1.2 1.4 1.3 0.0 -

(%) 0.3 0.3 0.0 0.0 0.0 1.6 5.5 3.8 1.1 0.0 0.0 0.0 0.3 1.1 0.0 0.3 85.7

(m/ s) 1.2 1.2 0.0 0.0 0.0 1.3 1.3 1.3 1.2 0.0 0.0 0.0 1.2 1.5 0.0 1.4 -

(%) 0.0 0.0 0.0 0.0 0.0 1.9 5.2 9.3 1.4 0.0 0.0 0.0 0.8 0.0 0.3 0.3 80.8

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.3 1.4 1.4 1.5 0.0 0.0 0.0 1.6 0.0 1.2 1.9 -

(%) 0.0 0.0 0.0 0.0 0.0 1.6 8.7 11.2 0.8 0.3 0.0 0.0 0.3 1.4 0.0 0.3 75.4

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.2 1.5 1.4 1.2 1.5 0.0 0.0 1.1 1.5 0.0 1.3 -

(%) 0.0 0.0 0.0 0.0 0.0 1.6 5.8 18.4 1.1 0.3 0.0 0.0 0.3 0.8 0.3 0.3 71.1

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.2 1.4 1.5 1.5 1.2 0.0 0.0 2.0 1.4 1.3 1.1 -

(%) 0.0 0.0 0.0 0.0 0.0 1.9 3.8 16.9 1.9 0.0 0.0 0.0 0.3 0.5 0.3 0.3 74.1

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.4 1.4 1.5 1.5 0.0 0.0 0.0 1.3 1.7 1.8 1.6 -

(%) 0.0 0.0 0.0 0.0 0.0 0.8 2.7 17.5 0.5 0.0 0.0 0.0 0.0 0.8 0.0 0.0 77.7

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.2 1.4 1.5 1.3 0.0 0.0 0.0 0.0 1.7 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.8 13.4 1.4 0.0 0.0 0.0 0.0 0.5 0.0 0.0 83.9

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 1.2 1.4 1.3 0.0 0.0 0.0 0.0 1.2 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.3 0.3 0.8 5.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.3

(m/ s) 0.0 0.0 0.0 0.0 1.1 1.1 1.3 1.4 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.3 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.8 0.3 0.0 95.3

(m/ s) 0.0 0.0 0.0 0.0 0.0 1.2 0.0 1.4 0.0 0.0 0.0 0.0 0.0 1.2 1.2 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 97.3

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.3 0.0 0.0 0.0 0.8 0.0 0.0 98.4

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 1.5 0.0 0.0 0.0 1.2 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.3 0.0 0.0 0.0 0.0 0.5 0.3 0.0 98.4

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 1.8 0.0 0.0 0.0 0.0 1.3 1.2 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 99.5

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0 98.6

(m/ s) 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.1 0.0 0.0 0.0 0.0 0.0 1.7 1.3 0.0 -

(%) 0.0 0.0 0.0 0.0 0.0 0.5 1.5 4.6 0.4 0.0 0.0 0.0 0.1 0.5 0.1 0.1 91.9

(m/ s) 1.3 1.2 0.0 0.0 1.1 1.3 1.4 1.4 1.4 1.4 0.0 0.0 1.3 1.4 1.4 1.4 -
-

24

23

22

21

20

19

18

6

17

16

15

14

13

12

1

5

4

3

2

11

10

9

8

7

N  

E  

S  

W  
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(f) ⅛╠ ┼─  

─ ⌐ ℮ ●☻─ ⅛╠ ┼

─ ⌐│⁸₈ ─ 24 ₉⌐ ↕╣╢ ─ ╩

™√⁹ 

 

[NO2]R  0.0714[NOx]R
0.438 1 [NOx]BG [NOx]T)0.801 

 

   ↓↓≢⁸  

[NOx]R    ─ ─ (ppm) 

[NO2]R    ─ ─ (ppm) 

[NOx]BG    ─Ᵽ♇◒◓ꜝ►fi♪ (ppm) 

{NOx]T    ─Ᵽ♇◒◓ꜝ►fi♪ ≤ ─ ─ (ppm) 

 [NOx]T [NOx]R [NOx]BG  

 

 

(g) Ᵽ♇◒◓ꜝ►fi♪  

Ᵽ♇◒◓ꜝ►fi♪ │  4- 1- 49⌐ ∆≤⅔╡≢№╢⁹ 27 ⌐ ⇔√

─ ╩Ᵽ♇◒◓ꜝ►fi♪ ≤⇔√⁹ 

 

 4- 1- 49 Ᵽ♇◒◓ꜝ►fi♪  

   Ᵽ♇◒◓ꜝ►fi♪ )  

 ppm 
A- 6  0.061 

A- 7  0.027 

 ppm 
A- 6  0.023 

A- 7  0.015 

 mg/  
A- 6  0.032 

A- 7  0.025 

)  Ᵽ♇◒◓ꜝ►fi♪ │⁸ 27 ⌐ ⇔√ ┘ ─ ─

─ ⁹ 
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(4)  

▪ ●☻─  

( )  

─ │⁸  4- 1- 50(1) ( 5)⌐ ∆≤⅔╡≢№╢⁹╕√⁸

●☻─ ⌐╟╢ ─ │⁸  4- 1- 29(1) (5) ⌐ ∆≤⅔╡≢№╢⁹ 

 

 4- 1- 50(1)   

ppm 

 
 

ᵑ  
 

ᵒ  
 

ᵓ=ᵑ+ᵒ  
 

ᵑ/ ᵓ  

A- 1 ( )  0.000015 0.001 0.001015 1.5 

A- 2 ( )  0.000025 0.001 0.001025 2.4 

A- 3 ( )  0.000014 0.001 0.001014 1.4 

A- 4 ( )  0.000014 0.001 0.001014 1.4 

A- 5 ( )  0.000018 0.001 0.001018 1.8 

 
⅛╠ ⌐ 770  

0.000050 0.001 0.001050 4.8 

 

 

 4- 1- 50(2)   

ppm 

 
 

ᵑ  
 

ᵒ  
 

ᵓ=ᵑ+ᵒ  
 

ᵑ/ ᵓ  

A- 1 ( )  0.000013 0.014 0.014013 0. 09 

A- 2 ( )  0.000038 0.014 0.014038 0. 27 

A- 3 ( )  0.000020 0.014 0.014020 0.14 

A- 4 ( )  0.000018 0.014 0.014018 0.13 

A- 5 ( )  0.000023 0.014 0.014023 0. 16 

 
⅛╠ ⌐ 810  

0.000061 0.014 0.014061 0. 43 

 

 

 4- 1- 50(3)   

mg/  

 
 

ᵑ  
 

ᵒ  
 

ᵓ=ᵑ+ᵒ  
 

ᵑ/ ᵓ  

A- 1 ( )  0.000015 0.017 0.017015 0.09 

A- 2 ( )  0.000025 0.017 0.017025 0.15 

A- 3 ( )  0.000014 0.017 0.017014 0.08 

A- 4 ( )  0.000014 0.017 0.017014 0.08 

A- 5 ( )  0.000018 0.017 0.017018 0. 11 

 
⅛╠ ⌐ 770  

0.000050 0.017 0.017050 0. 29 

  



 

 -  96 -  

 4- 1- 50(4)   

ppm 

 
 

ᵑ  
 

ᵒ  
 

ᵓ=ᵑ+ᵒ  
 

ᵑ/ ᵓ  

A- 1 ( )  0.000022 0.002 0.002022 1. 1 

A- 2 ( )  0.000038 0.002 0.002038 1. 9 

A- 3 ( )  0.000021 0.002 0.002021 1.0 

A- 4 ( )  0.000020 0.002 0.002020  0.99 

A- 5 ( )  0.000028 0.002 0.002028 1. 4 

 
⅛╠ ⌐ 770  

0.000075 0.002 0.002075 3.6 

 

 

 4- 1- 50( 5)  ♄▬○◐◦fi  

pg- TEQ/  

 
 

ᵑ  
 

ᵒ  
 

ᵓ=ᵑ+ᵒ  
 

ᵑ/ ᵓ  

A- 1 ( )  0.000147 0.012 0.012147 1. 2 

A- 2 ( )  0.000252 0.012 0.012252 2. 1 

A- 3 ( )  0.000141 0.012 0.012141 1. 2 

A- 4 ( )  0.000136 0.012 0.012136 1. 1 

A- 5 ( )  0.000184 0.012 0.012184 1. 5 

 
⅛╠ ⌐ 770  

0.000499 0.012 0.012499 4. 0 
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ừ  

  

(ppm) 

( 0.000050 ppm) 

 4- 1- 29(1)   

( )  
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ừ  

  

(ppm) 

( 0.000061 ppm) 

 4- 1- 29(2)   

( )  






































































































































































































































































