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↓≤⅛╠⁸ ╩ ∆╢√╘⌐⁸ ≤⇔

≡ ∆╢⁹ 

⌐  

∆╢  

─  

 

─ ⌐ ™ ╩ ┼ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

 

⌂ ┘ 

⌂  

⌐  

∆╢╙─╩  

ↄ⁹  

 

 

⌐ ⌂ │ ⌂ ⅜ ∆

╢ ⌐│⁸ ─ ⌐╟╢ ⌂ ⅜ ⅎ╠

╣╢↓≤⅛╠⁸ ╩ ∆╢√╘⌐⁸

≤⇔≡ ∆╢⁹ 

 

 

⌐ ⌂ │ ⌂ ⅜ ∆

╢ ⌐│⁸ ─ ⌐╟╢ ⅜ ⅎ╠╣╢↓≤⅛

╠⁸ ╩ ∆╢√╘⌐⁸ ≤⇔≡

∆╢⁹ 

⌐  

∆╢  

─  

 

─ ⌐ ™ ╩ ┼ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

 
 

 

 

─ │ ─ ↕╣√

≢№╢⅜⁸ ─ ה ≤⌂╢

⁸ ⅜ ⇔⁸ ─ ⌐╟╢ ⌂

⅜ ⅎ╠╣╢↓≤⅛╠⁸ ≤⇔≡ ∆╢⁹ 

 

 

─ │ ─ ↕╣√

≢№╢⅜⁸ ─ ה ≤⌂╢

⁸ ⅜ ⇔⁸ ─ ─ ╛ ─

⌐╟╢ ⅜ ⅎ╠╣╢↓≤⅛╠⁸ ≤⇔≡

∆╢⁹ 

⅛╠  2 

  3 
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 ─ ≤⇔≡ ∆╢  1 

 
─ ≤⇔≡ ⇔√  

─  ─  

 

⌂  

┘  

┘⌐ ⌂ 

 

┘ 

─  

─ ⌐ ™ ─ ⅛╠─ ─

⅜ ↕╣╢↓≤⅛╠⁸ ≤⇔≡ ∆╢⁹ 

≤ ≤─

╣ ™─ ─

 

⌂ 

≤ ≤─ 

╣ ™─ 

─  

 

─  

─ ╩ ⇔≡™╢ ⌂ כꜟ

♩⅜⁸ ⌂ ≤ ≤─ ╣ ™─ ─ ┼─▪◒

☿☻ ≤⌂∫≡™╢↓≤⅛╠⁸ ≤⇔≡ ∆

╢⁹ 

─  

─ ╩ ⇔≡™╢ ⌂ ⁸⅜♩כꜟ

⌂ ≤ ≤─ ╣ ™─ ─ ┼─▪◒☿☻

≤⌂∫≡™╢↓≤⅛╠⁸ ≤⇔≡ ∆╢⁹ 

 

 

─ ⌐ 

╟╢ ⌂

 

─ ⌐ ™ ⅜ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

─  
─ ⌐ ™ ⅜ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

 

─ ⌐ 

╟╢ ⌂

 

─ ⌐ ™ ⅜ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

●☻   
─  

●☻  

─ ⌐ ™ ⅜ ∆╢↓≤⅛╠⁸

≤⇔≡ ∆╢⁹ 

⅛╠  2 

  3 
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10  ─ ≤⇔≡ ⇔⌂™  1 

 
─ ≤⇔≡ ⇔⌂™   

─  ─  

  

 
─  

●☻  

│ ≢№╡⁸ ╩

⇔⌂™↓≤⅛╠⁸ ≤⇔≡ ⇔⌂™⁹ 
1  

 

 

─  

●☻  

│ ≢№╡⁸┌™∂╪╩

⇔⌂™↓≤⅛╠⁸ ≤⇔≡ ⇔⌂

™⁹ 

1  

∂╪ 

┘ 

─  

⌐ ╩ ⇔⌂™↓≤⅛╠⁸

≤⇔≡ ⇔⌂™⁹ 
1  

─  

─  

⌐ ╩ ⇔⌂™↓≤⅛╠⁸

≤⇔≡ ⇔⌂™⁹ 
1  

 

 

─ ╣ 
─  

 

─ ⌐ ™ ╩ ┼ ⇔⁸

┼ ⇔⌂™↓≤⅛╠⁸ ≤⇔≡

⇔⌂™⁹ 

1  

 
─  

 

─ ⌐ ™ ╩ ┼ ⇔⁸

┼ ⇔⌂™↓≤⅛╠⁸ ≤⇔≡

⇔⌂™⁹ 

1  

─ ╡  

┘ │ ─ ╩

∆╢ ≢№╡⁸ ─ ╩ ╦⌂™

↓≤⅛╠⁸ ≤⇔≡ ⇔⌂™⁹ 

1  

   

┘ │ ─ ╩

∆╢ ≢№╡⁸ ─ ╩ ╦⌂™

↓≤⅛╠⁸ ≤⇔≡ ⇔⌂™⁹ 

1  

∕─  ┘  
┘ 

─  

┘ │ ─ ╩

∆╢ ≢№╡⁸ ≢ √⌂ ─ ╛

╩ ╦⌂™↓≤⅛╠⁸ ≤⇔≡

⇔⌂™⁹ 

1  

∕─  

─  

┘ 

 

⌂  

┘  

┘ 

─  

⌐│⁸ ⌂

┘ ⅜ ⇔⌂™↓≤⅛╠⁸

≤⇔≡ ⇔⌂™⁹ 

2  

 
⌐  

∆╢  

┘ 

─  

┘ │ ─ ╩

∆╢ ≢№╡⁸ ≢ √⌂ ─ ╛

╩ ╦⌂™↓≤⅛╠⁸ ≤⇔≡

⇔⌂™⁹ 

1  

 
⌐  

∆╢  

┘ 

─  

┘ │ ─ ╩

∆╢ ≢№╡⁸ ≢ √⌂ ─ ╛

╩ ╦⌂™↓≤⅛╠⁸ ≤⇔≡

⇔⌂™⁹ 

1  

≤ ≤─ ╣ 

™─ ─  

⌂ 

≤ ≤─ 

╣ ™─ 

─  

┘ 

─  

⌐│⁸ ⌂ ≤ ≤─

╣ ™─ ─ ⅜ ⇔⌂™↓≤⅛╠⁸

≤⇔≡ ⇔⌂™⁹ 

2  

│⁸ ⇔⌂™ ╩ ⇔≡⅔╡⁸₈ ▪☿☻ ₉ 21 4 ≢│⁸ ⌐ ∆ ─™∏╣⅛⌐2 
∆╢≤ ╘╠╣╢ │⁸ ⌐ ∂ ╩ ⇔⌂™╙─≤∆╢≤ ╘╠╣≡™╢⁹ 3 

   1 ⌐ ∆╢ ⅜⌂™⅛ │ ─ ⅜ ╘≡ ↕™↓≤⅜ ╠⅛≢№╢4 
⁹ 5 

   2 │∕─ ⌐ ⌐ ∆╢ ╩ ↑╢ ∕─ ─ ⅜6 
⇔⌂™↓≤⅜ ╠⅛≢№╢ ⁹ 7 

   3 ┘ ─ ⅛╠─ ⅜ ╘╠╣╢ ─ ⌐╟╡8 
─ ⅜ ╠⅛⌂ ⁹ 9 

⅛╠  10 

  11 
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10  ─ ≤⇔≡ ⇔⌂™  1 

 
─ ≤⇔≡ ⇔⌂™  

─  

─ 

 
─  

─ ╡─ ⌐⅔™≡⁸ 5 ⌐⅔↑╢

─ ─ │0.062⁸0.085ɡSv/h≤ ↄ⁸

┘∕─ │⁸₈ ₉ 11

156 20 2 ⌐ ≠ↄ ⌐╟╢ ─

⅜ ↕╣≡™╢ ≢│⌂ↄ⁸ ─ ⌐╟

╡⁸ ⅜ │ ∆╢⅔∕╣⅜⌂™↓≤⅛╠⁸

≤⇔≡ ⇔⌂™⁹ 

⅛╠  2 

  3 
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 ⁸ ┘ ─  1 

 2 

⁸ ┘ ─ │⁸ ⌂ ─ ≤ ─ ≤─ ╩3 

⇔√ ≢⁸ ─ ┘ ╩ ╕ⅎ⁸ 23 ─ ⌐4 

≠⅝ ⇔√≤⇔≡™╢⁹ 5 

╕√⁸ ⁸ ┘ ─ ─ ⌐ √∫≡│⁸ ⌐≈™≡6 

↕╣√₈ ⌐ ╢ ─ ₉  ⱪ7כꜟ◓

⁸ ╩ ⌐⇔√≤⇔≡™╢⁹ 8 

  9 
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и  1 

─ ⌐≈™≡⁸ ┘ ─ ─ ─ ⅛╠─ ┘⌐2 

╩ ⇔⁸ ⅛≈ ⌂ ⅛╠ ⌂ ╩ ∫√⁹ 3 

  4 

 5 

 ─  6 

⁸│ ה 30 ⅜ ⇔⁸ ─ ≢│ ™7 

─ ≢№╢ ⌐≈™≡⁸ ─ ⌐╟╢ ┘8 

─◄Ⱡꜟ◑כ ⌐ ∆╢↓≤╩ ≤⇔≡ ─9 

ⱦfiכ♃☻● ┘ ─◖fiⱣ▬fi♪◘▬◒ꜟ ┼ ∆╢10 

≢№╢⁹ 11 

─ ה │ 2025 31 ⌐ ╖≢№╢⁹ 12 

╡╟⌐ ה ─ ⅜ ⅝ↄ ∆╢↓≤⅛╠⁸ ─13 

⌐ ≢⅝╢√╘⁸ ⅜  ⱴ♇ⱪ₉14♪כ꜡Ⱳfiכ◌꜡♀₈╢→

⌐ ℮╙─≢№╡⁸ ⌐ⱴ♇ⱪ₉♪כ꜡Ⱳfiכ◌꜡♀₈│⌐ ™⁸♀꜡15 

Ⱳfiכ◌ ▪♬⸗fi▪ה ╛ ה  16ה

⌂≥─ ⌐╟╡⁸ ─ ⌂╢17 

⌐ ╩Ⱳfiכ◌꜡♀─ ⁸2050╘ ∆╢ ⅎ≢№╢≤⇔≡™╢⁹ 18 

 19 

 ─ ┘  20 

─ ה │⁸ ⅜ ≢№╢─⌐ ⇔⁸ ≢│ ─21 

₈ 63 ₉╩ ∆╢≤⇔≡™22 

╢⁹ 23 

⁸│ ה ─ ⅛╠ ⌐ ⌂ ≢24 

№╢ 180 kW ─ ≤⇔⁸ 180 kW 60 kW× ≤25 

─ 186.3 kW 62.1 kW× ≤⇔√≤⇔≡™╢⁹ 26 

 27 

 ─  28 

─ ה ─ │ ⌐ ∆≤⅔╡≢№╡⁸ ─29 

│⁸ ⌐ ⇔≡™╢ ─ ─ ≤⇔⁸  30כ◌꜡♀⁸

Ⱳfi ╛ ⌂≥╩ ∆╢√╘─ ╩ ─◄ꜞ▪ ⌐ ∆31 

╢ ≤⇔≡™╢⁹ 32 

 33 

  34 

⌂ ה ≤⇔≡⁸ Ⱳ▬ꜝכ♃☻●⁸כⱦfi⁸  ⱦfi⁸35כ♃

┘ ─ ⅜ ↕╣≡™╢⁹ 36 

│⌐כꜝ▬Ⱳ ה │⌐ⱦfiכ♃☻●⁸ ◘▬37 
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◒ꜟ ⁸ │⌐ⱦfiכ♃ ⁸ ⌐│1 

⁸ ⌐│ ╩∕╣∙╣ ∆╢ ≤⇔≡™╢⁹ 2 

 3 

  4 

─ ה │ ≤ ∂ ╩ ⇔⁸↓╣╕≢≤ ⌐5 

☿fi♃כ⅛╠ ─ ╩ ⇔≡ ↑ ╣╢ ≤⇔≡™╢⁹ 6 

⁸│≡™≈⌐ ה ─ ╩ 65 ⌐ ⇔7 

80 ≤ ⇔⁸ ⅜ 170 ⁸ ⅜ 151 ≤ ⇔≡™8 

╢⁹ 9 

 10 

 ┌™  11 

™┌ ה ⌐≈™≡│⁸ ≤ ⁸ ⌐│ ╩ ∆╢√╘12 

┘┌™∂╪─ │⌂ↄ⁸ ─ ┘ ╩13 

∆╢√╘⁸ ─ ┘ ╩ ∆╢≤⇔≡™14 

╢⁹ 15 

╢↑⅔⌐ ה ●☻ ⅜ ╟╡ ∆╢ ⌐≈™≡⁸16 

│⁸ │ⱦfiכ♃☻●⁸≡™⅔⌐ ─ ⌐╟∫≡ ╠╣╢17 

─ ●☻╩ ╩ⱦfiכ♃≡∫ ↕∑≡⅔╡⁸ ●☻╩ ≢18 

⌐ ∆╢√╘⌐│⁸ ─ ⅜ ≤⌂╢↓≤⅛╠⁸ ⌐ ═19 

●☻ ⅜ ∆╢≤ ⇔≡™╢⁹ 20 

⁸│↕ ה ⅜ ≢ ↕ 200 ≢№╢─⌐ ⇔⁸ │21 

≢ ↕ 80 ≤ ⇔≡™╢⁹ 22 

 23 

 ─ ⁸  24 

─ ה ┘ ⌐≈™≡│⁸ ─ ╩ ∆╢ ≤25 

⇔≡™╢⁹╕√⁸ │⁸ ─ 79.2m3/s ⅛╠ 39.6m3/s ⌐ ∆╢≤⇔≡26 

™╢⁹ 27 

⌐√ ה ∆╢ ─ │⁸ ─ ╩ ⇔≡28 

⌐ ⇔⁸ ≤ ⌐ ⌐ ∆╢ ≤⇔≡™╢⁹ 29 

 30 

  31 

│ ה ה ┘ ⌐ ↕╣⁸ ─ │32 

╩ ⇔≡™╢⁹ 33 

─ ה ⌐≈™≡│⁸ ─◄ꜞ▪ Ⱳfiכ◌꜡♀⌐ ╛34 

⌂≥─ ⌐ ⌂☻Ɑכ☻╩ ∆╢ ≤⇔≡⅔╡⁸35 

⌐ ─ ⅜ ∂√ ⌐ ╛⅛⌐ ╩ ∆╢≤⇔≡™╢⁹╕√⁸36 

╩ ∆╢ ⌐ ∆╢ ─ │⁸ ⌐ ∫≡ ∆37 

╢ ≤⌂∫≡⅔╡⁸ 12 ⁸ ╩ ≢№╢⁹ 38 

─ ה │₈ ꜞⱪ꜠כ☻⌐ ╢ ─39 

⌐ ∆╢●▬♪ꜝ▬fi₉  25  3 ⁸ ₈ꜞⱪ꜠40כ 
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⅜⁸ ╩ ℮ ⌐│⁸ ⁸ ⌐ ╢ ─ │2 

⌐ ╘╢≤≤╙⌐⁸ ─ ╛ ─ ⌐ ⌐3 

╘╢≤⇔≡™╢⁹ 4 

 5 

  6 

─ ה ─ │⁸ ─ ⌐ ™⁸ ⌐7 

⅛╠ ∆╢ ─ ─√╘⌐ ↕╣⁸ ─ │⁸8 

─≤⅔╡≢№╡⁸∕─ │ 3.7 ≤⇔≡™╢⁹╕√⁸ ─≤9 

⅔╡ ⌂ ╡ ⌐╟╡ ⇔⁸ ≢ ╘╠╣╢10 

╩ ∆╢ ≤⇔≡™╢⁹ 11 

┘ ה ─ ⌐⅔↑╢ ─ ⌐≈™≡ ⌐12 

⇔√≤↓╤⁸ ─ │ 13 ⁸ ─ │ 1113 

≤⌂╢ ╖≢№╢≤─ ⅜№∫√⁹ 14 

─ ה ◄ꜞ▪─ ⌐ ⇔⌂™ ⅜№╢√╘⁸∕─ ⌐15 

≈™≡ ⌐ ⇔√≤↓╤⁸ ⌂ⱷfi♥♫fi☻☻Ɑ⁸16☻כ 

⌐ ⌂◄ꜞ▪≤⇔≡ ╩ ⇔≡™╢√╘ ╩⇔⌂™ ≢№╢17 

≤─ ⅜№∫√⁹ 18 

≢ ה ∆╢ │⁸ ─≤⅔╡ ⌐ ∆╢≤⇔≡™╢19 

⅜⁸ ─ │⁸ │ ≢№╢√╘⁸ ─20 
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√⁹ 23 

 24 

 25 

 26 
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⅛╠  2 

 3 

 4 
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┘ ה ─ ─ ┘ │⁸ ─2 

≤⅔╡⁸ ─ ⌂ ≢№╢ ⁸ ⁸3 

⁸ ⁸ ⁸4 

┘ 8905 ╩ ∆╢ ⇔≡™╢⁹5 

 6 

─ ה ⌐≈™≡│⁸ ─ ╩7 

ⱦfiכ♃☻●⁸⇔ ┘ ⱦfiכ♃ ─ ┘ ─ ╩ ℮ ≤⇔8 

≡™╢⁹ ⌐ ™ ╖ ╕≢─ ⅜ ∆╢─⅛ ⌐9 

⇔√≤↓╤⁸ ∆╢ ⌐≈™≡│ ╖ ⌐ ∆╢ ≢10 

ה ↕╣╢√╘ │ ⇔⌂™ ≢№╢≤─ ⅜№∫√⁹ 11 

─ ה ⌐╟╢ ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸12 

⌐│ ─╖╩ ⇔≡™╢⅜⁸♩ꜝⱩꜟ ⌐╟╡ ⌐╟╢13 
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╩ ⇔≡™╢≤─↓≤≢№∫√ 15 

 16 

 17 

⁸│ ה  ⌐╟╡ ─ ╩ ⇔⁸ ≤ ═≡18 

─ ╩ →╢≤≤╙⌐⁸2030 ⅛╠ 2040  Ⱳfi19כ◌꜡♀─≢┌

─ ╛ ─ ╩ ⇔√ ╖╩ ╘╢≤⇔≡™╢⅜⁸∕╣╠20 
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⌐№√∫≡│⁸ ─ ⌐╟╢ ╩ ⌐ ⇔⁸ ⌐22 
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⅜ ╠╣╢╟℮ ╘╢ ⅜№╢⁹ 25 

─ ה ⌐ ™ ─ ╩ ⇔⁸ ⌐ ≠ↄ ╩ ⇔≡26 
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╛ ╩ ∆╢ ─☻Ɑכ☻≤⇔≡™╢ ─◄ꜞ▪⌐⅔™≡╙29 
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⅜№╢⁹ 33 
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─ ≤∆╢ ─ ╕≢⌐ ╩ ⇔⁸ ╩36 
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  1 

 2 

─ ה │ ≤ ⌐ ≢№╢√╘⁸ ┘┌3 

™∂╪─ │⌂ↄ⁸ ─ ┘ ⌐≈™≡│⁸ ─4 

┘ ╩ ∆╢↓≤⌐╟∫≡⁸ │ 10ppm5 

⅛╠ ppm┼⁸ │ 51 N/h⅛╠ 43.8 N/h┼ ∆╢ ≢№╢≤⇔≡6 

™╢⁹ 7 

⁸√╕ ה ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸8 

╩ 65 ⁸ 80 ≤⇔√ ⌐│⁸ ≢│ 4009 

195×103 N⁸ ≢│ 630 307×103 N ≤⌂╢≤─ ⅜№∫10 

√⁹ 11 

≢ ה ╩ ⇔≡™╢ ┘ ─ ⌐≈™≡⁸12 

⌐ ⇔√≤↓╤⁸ ◖fiⱣ▬fi♪◘▬◒ꜟ ─ ─▪☿☻ ⌐⅔↑13 

╢ │ 4.5 ppm≢№╢─⌐ ⇔⁸ ≢│ ─14 

⅔╟┘ ≢ ⌂ ─№╢ ╩ ∆╢↓≤≢⁸15 

♩♇ⱪ꜠ⱬꜟ─ ppm╩ ∆╢ ≤⇔ ⌐ ╘≡™ↄ≤─↓≤≢16 

№∫√⁹ 17 

⁸│≡™≈⌐ ה ─ 200m─ ⌐ ⇔≡⁸ 80m─18 

╩ ⇔≡™╢⁹  19 

 20 

┘ ─  21 

─ ה ⁸ ─ ⁸ ─ ●☻ ┘22 

─ ╩ ⌐ ⇔≡™╢⁹ 23 

─ ה ●☻ ⌐≈™≡│ ⁸ ─ ┘24 

─ ⌐≈™≡│ ⁸ ┘ ∂╪ ⁸25 

─ ⌐≈™≡│ ┘ ∂╪ ╩ ⌐ ⇔≡™╢⁹ 26 

⁸╡⅔≥─ ה ⌐ ∆╢ ⌐⅔™≡⁸ ─ ⌐27 

⌐ ╗ ╩ ═√ ⌐≈™≡│⁸ ─ ─ ⌐ ⌐28 

≢⅝╢╟℮⁸ ⅝ ⅝⁸ ⌐⅔↑╢ ⌐ ∆╢ ⌐≈29 

™≡ ⌐ ╘⁸ ─ ⅝─ ≢ ─ ▪☿☻30 

ⱷfi♩─ ≤⇔≡ ─ ™ ⅜ ↕╣√ ⌐│⁸ ⌐ ∂31 

≡ ⁸ ─ ┘ ┘⌐ ╩ ∆╢≤⇔≡⅔╡⁸32 

⌐⅔™≡│ ─ ⌐ ⇔≡™⌂™⁹ 33 

 34 

 35 

 36 

 37 

 38 
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 ⌐ ∆╢ ─ ⌐≈™≡─ ─  1 

─  ─  

 

⌐≈™≡│⁸ ─

─ ≈≢№╢ ─

╩ ⌐ ∂╢↓≤⁹╕√⁸ ⌐≈™≡╙⁸

─ ┼─ ╩ ∆╢↓≤─ ╩

⌐ ∆╢ ⅜№╡⁸ ⌐ ╢

⌐≈™≡─ ╩ ╗ ╩ ╕ⅎ⁸

⌐ ה ─ ⅜ ⌐ ↕╣≡™⌂

⅛∫√≤⇔≡╙⁸ ─ ⌐ ⌐ ╡

╗↓≤⁹ 

 

─ ─ ─ ≈≤

↕╣≡™╢ ─ ⌐≈⅝╕⇔≡│⁸ ─

┘ ╩ ⇔⁸ ─

│∕─ ╩ ∆╢↓≤⌐╟╡ ⌐

╘╕∆⁹ 

╕√⁸ ⌐≈™≡│⁸ ─ ─

╩ ╕ⅎ⁸ ─ ⅝─ ≢ ─

▪☿☻ⱷfi♩─ ≤⇔≡ ─ ™

⅜ ↕╣√ ⌐│⁸ ⌐ ∂≡ ⁸ ─

┘ ┘⌐ ╩ ⇔≡╕™╡╕∆⁹ 

    ⅛╠  2 

 3 

─  4 

┘ ה ─ ─ ⌐≈™≡│⁸ ⅜ ⇔5 

≡™╢ ─ ╩♃כ♦ ⇔≡™╢⁹ ≤∆╢6 

│⁸ ─ ─ ≢│ ╩ ≤∆╢ 207 

─ ⌐№╢ ⁸ ┘ ─ ⌐≈™≡│ 10 ─8 

⌐№╢ ┘ ⁸ ─ ⌐≈™≡│ 10 ─ ⌐№9 

╢ ≤⇔≡™╢⁹ 10 

─ ה │⁸ ⁸ ┘ ─ ╩ ∫≡⅔╡⁸11 

⌐≈™≡│⁸ ⌐⅔™≡⁸ ⁸ ⁸ ⁸12 

⁸ ┘ ⌐≈™≡ ╩ ⇔≡™╢⁹ 13 

⁸│≡™≈⌐ ה ⌐⅔™≡⁸♪♇ⱪꜝ14╩כ♄▬ꜝכ 

™≡ 80 ─ ┘ ⌐≈™≡ ╩15 

⇔≡™╢⁹ 16 

⁸│≡™≈⌐ ה ┘ ─ ╩17 

∆╢√╘ ─ ⌐⅔™≡⁸ 1,500 ╕≢ 50 ↔≤─ ⁸18 

┘ ╩ ⇔⁸ ⌐≈™≡│⁸ ─ ≢│19 

↔≤⌐ ⁸ √╡ 16 1 30 24 ⁸ ─ ≢│20 

⁸ ⁸ ⌐ ⁸ ≤ │ √╡ 18 ⁸ │21 

√╡ 30 16 30 ─ ≢ ⇔√≤⇔≡™╢⁹ 22 

─ ה ⌐≈™≡│⁸ ─≤⅔╡ ☿fi◘☻23 

⌐╟╢ ╩ ℮≤≤╙⌐⁸ ┘24 

─ ⌂ ╢№≢♩כꜟ ™─ ⌐⅔™≡⁸25 

─ ╩ ∆╢ ┘ ─ 24 ─ ╩ ∫√≤⇔≡™26 

╢⁹ 27 

 28 

 29 
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 1 

 ─  2 

╟╡  3 

 4 

 5 

▪ 

▬

▬ ► 
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┘  1 

─  2 

▪ ┘  3 

─ ה ⌐ ℮ ┘ ─ ╩4 

₈ ⱴ♬ꜙ▪ꜟ ₉ ₈ ⱴ♬ꜙ▪ꜟ₉≤™5 

℮⁹ ⌐ ≠ↄ ⌐╟╡ ⇔⁸ ─6 

⌐≈™≡⁸ ─ ≤ ∂ ≢ ⇔√≤⇔≡™╢⁹ 7 

⁸│ ה ╩ ⌐ ─ ─ ╩ ⇔⁸8 

─ ⌐╟╢ ┘ ⌐ ╢ ⅜9 

≤⌂╢ 12ﬞ ≤⇔√≤⇔≡™╢⁹ 10 

│ ה 1.0m/s ┘ ה 1.0m/s11 

⌐ ⇔≡ ™⁸ ⅛╠ ┼─ │⁸ ⱴ♬ꜙ12 

▪ꜟ⌐ ≠⅝ ⸗♦ꜟз╩ ™≡ ∫√≤⇔≡™╢⁹ 13 

┘ ה ⅛╠ ↕╣╢ ┘ ─14 

│⁸ ⌐ ⌐╟╢ ╩15 

∂╢↓≤≢ ⇔√≤⇔≡™╢⁹⌂⅔⁸ ⌐⅔↑╢ ─ ⌐16 

│ ╙ ╗≤⇔≡™╢⁹ 17 

⁸│ ה ⌐⅔™≡⁸ ─ ─18 

⅜ ≤⌂∫√ ⁸ ┘ ─ ─ ⅜19 

╩ ™≡ ≤⌂∫√ ─⁸ ─ ≤ ⌐20 

⅔↑╢ ─ ≤⇔√≤⇔≡™╢⁹ 21 

⌐ ה ─ ╩ ™√ ⌐≈™≡ ⌐ ⇔√22 

≤↓╤⁸ ─ ╡─ │ ≢№╢⅜⁸ ⁸23 

┘ ─ ─ ┘ ─ ⅛24 

╠⁸ ≢│ ─ ⅜ ≢─ ─ ⌐ ╩ ⅎ≡™╢╙25 

─≤ ⇔√√╘⁸ ─ ╩ ™√≤─ ⅜№∫√⁹ 26 

─ ה ⁸ ─ ⌐ ℮ ⌐≈™≡⁸27 

│ ─≤⅔╡≢№╡⁸™∏╣─ ╙ 1 ─ 128 

⅜ 0.04 0.06ppm╕≢─♂כfi │∕╣ ⌐ ⇔⁸₈29 

₉⌐ ╘╠╣≡™╢ ⁸₈30 

₉≤™℮⁹ 1 ─ 1 0.04ppm ╙ ⇔≡™╢⁹╕√⁸31 

─ ⌐ ℮ ─ │ ─32 

≤⅔╡≢№╡⁸™∏╣─ ╙ ⌐ ╢ ─33 

⅜ 0.10mg/m3 ⌐ ∆╢≤⇔≡™╢⁹ 34 

 35 

 36 

 37 

 38 

 39 

 40 
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 ─ ⌐ ℮ ─  1 

12ﬞ  2 

ppm  3 

 

 

 

 

Ᵽ♇◒◓ꜝ►fi♪  
 

  
 

 
  

   d = + c  e = a + d 

▪ 0.00013 0.00422 0.035 0.03922 0.03935 
⅜

0.04 0.06ppm

fiכ♂─≢╕

│∕╣  

▬ 0.00010 0.00260 0.035 0.03760 0.03770 

► 0.00011 0.00223 0.035 0.03723 0.03734 

│⁸ ╩ ⁹ 4 

╟╡  5 

 6 

 ─ ⌐ ℮ ─  7 

12ﬞ  8 

mg/m3  9 

 

 

 

 

Ᵽ♇◒◓ꜝ►fi♪  
 

  
 

 
  

   d = + c  e = a + d 

▪ 0.00006 0.00221 0.040 0.04221 0.04227 
1 ─ 

1  ⅜

0.1 0m g/m3

 

▬ 0.00004 0.00145 0.040 0.04145 0.04149 

► 0.00006 0.00131 0.040 0.04131 0.04137 

│⁸ ╩ ⁹ 10 

╟╡  11 

 12 

▬ ∂╪  13 

╪∂ ה ─ ⌐≈™≡│⁸ ─ ⅜ ≤⌂╢14 

31ﬞ ╩ ≤⇔≡⁸ ┘ ≤ ∂15 

⌐⅔™≡⁸ ─ ≤ ≤─ ╩ ™⁸ ⌐16 

╓∆ ─ ╩ ⇔√≤⇔≡™╢⁹ 17 

─ ה ⁸ ⌐ ╘╢ ─ │ ≢ 2. 4 ≤ ↕18 

ↄ⁸ ─♃▬ꜘ ┘⌐ ─ ─ ⌂  19ה

⌐╟╢ ┘ ⌐ ♩כ◦√∂ ─ ╩ ∂⁸20 

╩ ∆╢↓≤⅛╠⁸ ┼─ │ ⌂™╙─≤ ⅎ╠╣╢≤⇔≡™21 

╢⁹ 22 

 23 

 24 
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─  1 

▪  2 

─ ה ⌐ ℮ ─ ╩ ⱴ♬ꜙ▪ꜟ⌐ ≠ↄⱪ3 

ⱶכꜟ ⁸Ɽⱨ ⌐╟╡ ⇔⁸ ─ ⌐≈™≡⁸4 

⌐ ╢ ╩ ⌐ ≢⅝╢ ≤⇔≡⁸ ─5 

─ ⅜ ∆╢ ≢ ⇔√≤⇔≡™╢⁹ 6 

⁸│ ה ─ ⌐╟╢ ⌐ ╢ ⅜ ≤7 

⌂╢ 12ﬞ ≤⇔√≤⇔≡™╢⁹ 8 

─↕ ה ⌐ ™√ ─ ↕─ │⁸ 2.0m/s9 

│ CONCAWE╩ ™≡ ⇔⁸ ה 0.5 1.9m/s │10 

Briggs 0m/s ≤ CONCAWE 2.0m/s ≢ ╘√ ─ ↕╩11 

≢ ⇔⁸ 0. 4m/s │ Briggs 0m/s12 

≤ CONCAWE 2.0m/s ≢ ╘√ ↕╩ 0.4m/s≢ ⇔≡13 

╘√≤⇔≡™╢⁹ 14 

⁸│ ה 1.0m/s │ⱪꜟכⱶ ⁸15 

0.5 0.9m/s │ Ɽⱨ ⁸ 0.4m/ │ Ɽⱨ ╩ ™√16 

≤⇔≡™╢⁹ 17 

╠⅛ ה ↕╣╢ ─ │⁸ ⱴ♬ꜙ▪ꜟ⌐ ↕╣18 

√⁸ ╛ ╩ ™√ ≢ ⇔√≤⇔≡™╢⁹ 19 

⁸│ ה ⌐ ─20 

⌐⅔™≡ ─ ⅜ ≤⌂∫√ ─21 

╩ ™√≤⇔≡™╢⁹ 22 

─ ה ⁸ ─≤⅔╡⁸ ─ ⅜ ∆╢ ⌐⅔↑╢23 

─ │ 0.0431ppm≢№╡⁸ ─ 0.0424 

0.06ppm╕≢─♂כfi ≢№╢⅜⁸ ╩ ∫≡™╢⁹ 25 

 26 

 ─ ⌐ ℮ ─  27 

12ﬞ  28 

ppm  29 

 
 

Ᵽ♇◒ 
◓ꜝ►fi♪  

 
  

   

0.0021 0.041 0.0431 
⅜ 0.04 0.06ppm 

fiכ♂─≢╕ │∕╣  

⅛╠  30 

 31 

 32 

 33 

 34 

 35 
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▬ ∂╪  1 

╪∂ ה ─ ⌐≈™≡│⁸ ╩ ≤⇔≡⁸2 

─ ╩ ≤⇔≡⁸ ─ ╩ ⌐⁸3 

⌐ ℮ ∂╪ ⅜ ⌐ ╓∆ ╩ ⌐ ⇔√≤⇔≡™╢⁹ 4 

─ ה ⁸ ─ ╛ ╩ ╢≤≤╙⌐⁸ ⌐ ∂5 

≡ ╩ ™ ∂╪ ─ ╩ ∆╢↓≤⅛╠⁸ ∂╪ ─ │ ⌂™6 

≤ ∆╢≤⇔≡™╢⁹ 7 

 8 

─ ⌐╟╢ ●☻ 9 

▪  10 

⁸│ ה ─ ⌐ ∫≡ ⅛╠ ↕╣╢ ≤11 

⇔⁸ ⌐ √∫≡│⁸ ●☻ ─ ─ ╩ ≤⇔≡ ╡12 

™⁸ ╩ ⇔√≤⇔≡™╢⁹ 13 

⁸│ ה ⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢≤ ↕╣╢14 

╩ ∆╢ ≤⇔≡⁸ ╩ ≤⇔√ 20km ─15 

│ ↄ⁹ ≤⇔√≤⇔≡™╢⁹ 16 

⁸│ ה ⅛╠─ ─ ⅜ ⌐ ↄ⌂╢17 

⁸ ─ ⅜ ∆╢ ⁸ ⅜ ⌐ ™ ≤⇔≡⁸18 

╩ ≤⇔√ 10km ─ ─ ┘19 

─ ─ 10 ₈ ₉≤™℮⁹ ≤⇔√≤⇔≡™20 

╢⁹ 21 

⁸│ ה ─ ⅜ ≤⌂╡⁸ ⌐ ╢22 

⅜ ≤⌂╢ ≤⇔√≤⇔≡™╢⁹ 23 

─↕ ה ⌐ ™√ ─ ↕─ │⁸ 2.0m/s24 

⌐│ CONCAWE╩ ™≡ ⇔⁸ 0.5 1.9m/s ┘25 

0.4 m/s ⌐│ Briggs 0m/s ≤ CONCAWE 2.0m/s26 

≢ ╘√ ↕╩∕╣∙╣ ─ ┘ 0.4m/s ≢ ⇔27 

≡ ╘√≤⇔≡™╢⁹ 28 

⁸│ ה 0.5m/s │ⱪꜟכⱶ─ ⁸29 

0.4m/s │ Ɽⱨ ╩ ™√≤⇔≡™╢⁹ 30 

╢╟⌐כ♄▬ꜝכꜝⱪ♇♪⁸│ ה 80 ╩ 1631 

⌐ ⇔≡ ™√≤⇔≡™╢⁹ 32 

⁸│ ה ⌐≈™≡│ ≤ ∂ ╩ ™⁸ ⌐≈™≡33 

│∕─ ╩ ⇔√ 200 ─ ╩ ™√≤⇔≡™╢⁹ 34 

─ ה │⁸ ⌐⅔↑╢ ⁸35 

┘ ⅛╠⁸ ─ ⌐╟╡ ⇔√36 

╩ ™√≤⇔≡™╢⁹╕√⁸ ─ │⁸ ≤ ─37 

≤─ ╩ ™≡ ⇔√≤⇔≡™╢⁹ 38 

─ ה ⌐⅔↑╢ ─ ─ ⌐≈™≡⁸39 

─ ─ │ ─ 0.00002ppm≢⁸ ─40 
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─ │ ─ 0.00004ppm≢№╢≤⇔⁸Ᵽ♇◒◓ꜝ►fi♪1 

╩ ╗ ─ │ ─ 0.01901ppm≢№╢≤⇔≡™╢⁹2 

╕√⁸ │⁸ ⅜ ─ 7.9km≢3 

0.00002ppm⁸ ⅜ ─ 7.3km≢ 0.00004ppm≤⇔≡™4 

╢⁹ 5 

⁸╡⅔≥─ ה │⁸ │ ─6 

0.017 0.026ppm ╩ ∫≡™╢⅜⁸ │Ᵽ♇7 

◒◓ꜝ►fi♪ ⅜ ─ ╩ ∫≡™╢╙─8 

─⁸ │ ⌐ ∆╢ ─ ⌐ ℮ │ 0.00001ppm≤9 

ↄ⁸ ─ ≤ ┼─ │ ⌂™╙─≤ ⅎ╢≤⇔≡10 

™╢⁹ 11 

 12 

 ─ ≤ ≤─  13 

ppm  14 

 
 

Ᵽ♇◒◓ꜝ►fi♪ 

 
 ─ 

 

─ 

 
   

 0.00004 0.016 0.01604 

0.017 0.026 

 

─  
 0.00004 0.015 0.01504 

 0.00004 0.016 0.01604 

 0.00001 0.019 0.01901 
 

─  

  ⅛╠  15 

 16 

▬  17 

⁸│ ה ─ ⌐ ∫≡ ⅛╠ ↕╣╢ ≤18 

⇔⁸ ⌐ √∫≡│⁸ ●☻ ─ ─ ╩ ≤⇔≡19 

≤ ∂ ⌐╟╡ ⇔⁸ ─ ╩ ⇔≡™╢⁹ 20 

⁸ ה ┘ ⌐≈™≡│⁸ ─ ≤ ∂≤21 

⇔≡™╢⁹  22 

┘ ה ─ ⌐ √∫≡│⁸ ≢ ™√23 

─ ─ ╩ ⌐⁸ 366 ─ ─∆═≡╩24 

⇔⁸ ─ ⁸ ─ ┘ ─ ⌐⅔↑╢25 

╩ ╘√≤⇔≡™╢⁹╕√⁸ ┘ │ ─ ≤ ∂26 

≤⇔≡™╢⁹ 27 

─ ה ⌐⅔↑╢ │ ─≤⅔╡≢№╡⁸28 

⅜ ≤⌂╢ ≢│ ⅜ 0.03735ppm≢29 

⌐ ⇔⁸ ╙ ⇔≡™╢⁹ ⁸ ⅜ ≤30 

⌂╢ ≢│ 0.04117ppm≢ ─ 0.04 0.06ppm╕≢─♂כfi31 

≢№╢⅜ ╩ ∫≡™╢⁹ │⁸Ᵽ♇◒32 
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◓ꜝ►fi♪ ⅜ ╩ ∫≡™╢⅜⁸ │⁸1 

⌐ ∆╢ ─ ⌐ ℮ │ 0.00017ppm≤ ─ ≢│2 

ↄ⁸ ─ ≤ ┼─ │ ⌂™╙─≤ ⅎ╢≤⇔≡3 

™╢⁹ 4 

 5 

 ─ ≤ ≤─  6 

ppm  7 

 
 

Ᵽ♇◒◓ꜝ►fi♪ 

 

 

  
 

─  
   

 0.00035 0. 037 0.03735 
1 ─ 

1 ⅜ 

0.04 0.06ppm╕
fiכ♂─≢  

│∕╣  

 

─  

 0.00017 0.041 0.04117 
 

─  

  ⅛╠  8 

 9 

─ ה ⌐⅔↑╢ │ ─≤⅔╡⁸10 

⅜ ≤⌂╢ ⅜ 0.04513ppm⁸ ⅜ ≤⌂╢11 

⅜ 0.05202ppm≢™∏╣╙ ─ 0.04 0.06ppm╕≢─♂כfi12 

≢№╢╙──⁸ ╩ ∫≡™╢⁹ ≤╙⁸Ᵽ♇◒◓ꜝ13 

►fi♪ ⅜ ╩ ∫≡™╢⅜⁸ │⁸14 

⌐ ∆╢ ─ ⌐ ℮ ⅜∕╣∙╣ 0.00013ppm⁸0.00002ppm≤15 

ↄ⁸ ─ ≤ ┼─ │ ⌂™╙─≤ ⅎ╢≤⇔≡™16 

╢⁹ 17 

 18 

 ─ ≤ ≤─  19 

ppm  20 

 
 

Ᵽ♇◒◓ꜝ►fi♪ 

 

 

  
 

─  
   

 0.00013 0.045 0.04513 
1 ─ 

1 ⅜ 

0.04 0.06ppm╕
fiכ♂─≢  

│∕╣  

 

─  

 0.00002 0.052 0.05202 
 

─  

  ⅛╠  21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 
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► ─  1 

⁸│ ה ─ ⅛╠ ↕╣╢ ≤⇔⁸ ⌐ √∫≡2 

│⁸ ●☻ ─ ─ ╩ ≤⇔≡⁸ ♄►fi►◊♇◦ꜙ3 

⁸ ┘ ⌐╟╢ⱨꜙⱵ◕כ◦ꜛfi ⌐≈™4 

≡⁸ ⌐⅔↑╢ ─ ╩ ⇔√≤⇔≡™╢⁹ 5 

⁸⅔⌂ ה ⌐╟╡ ─ ─ ⅜ ⌐ ↄ⌂╢≤↕╣╢6 

♄►fi►◊♇◦ꜙ⌐ ⇔≡│⁸ ─ ISC- PRIME⸗♦ꜟ ⌐7 

≠ↄ ⌐╟╡⁸∕─ ─ ⌐≈™≡ ⇔⁸ ─ ⌂ │8 

⌐ ⇔⌂™↓≤⅛╠ ╩ ╦⌂™≤⇔≡™╢⁹ 9 

⁸│ ה ♄►fi►◊♇◦ꜙ ┘ │10 

╩ ≤∆╢ 20km ╩ ↄ ⁸ ⌐╟╢ⱨꜙⱵ◕11ꜛ◦כ 

fi │ 20km ≤⇔≡™╢⁹ 12 

ꜙ◦♇◊►fi►♄ ה ⁸ ┘ ⌐╟╢ⱨꜙⱵ◕13 

fiꜛ◦כ ─™∏╣╙⁸ │ ─ ─14 

≤⇔⁸ │⁸ ─ ⅜ ┘ ⌐⅔™≡⁸15 

⌐ ╢ ⅜ ≤⌂╢ ≤⇔√≤⇔≡™╢⁹ 16 

╢↑⅔⌐ ה  ⌐≈™≡│⁸ ─≤⅔╡≤⇔≡™17 

╢⁹ 18 

─ ה │⁸ ─ ⌐≈™≡19 

─ ≤⁸ ╕√│ 53 ─20 

─ ⌐╟╢ ⌐≈™≡─ ₈ ─ ₉≤™21 

℮⁹ ≤─ ⌐╟╡ ∫≡⅔╡⁸ ♄►fi►◊♇◦ꜙ ⁸22 

┘ ⌐╟╢ⱨꜙⱵ◕כ◦ꜛfi ─™∏╣⌐≈™≡╙ ─23 

╩ ∫≡™╢≤⇔≡™╢⁹ 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 
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 ─ ┘  1 

  

♄►fi►◊♇◦ꜙ 

 

ה ↕  

Briggs ♄►fi►◊♇◦ꜙ  

ה   

ⱪꜟכⱶ  

ה Ɽꜝⱷכ♃─  

 2.0m/s │Ɽ☻◐ꜟה◑ⱨ◊כ♪ ─

 

 0.4m/s │Ɽ☻◐ꜟ ⌐ ⇔√

─ Ɽꜝⱷכ♃ 

ה  ↕ 

 0.4m/s ┘ 0.5

1.9m/s │⁸Briggs ≤ CONCAWE─  

2.0m/s │ CONCAWE 

ה  

0.5m/s │ ╩ ⇔√ⱪꜟכ

ⱶ  

0.4m/s │ ╩ ⇔√ Ɽ

ⱨ  

ה Ɽꜝⱷכ♃─  

 ♄►fi►◊♇◦ꜙ ≤ ∂ 

⌐╟╢ⱨꜙ

Ⱶ◕כ◦ꜛfi  

ה ↕ 

 ─ ≤ ∂ 

ה  

ⱨꜙⱵ◕כ◦ꜛfi⸗♦ꜟ 

ה Ɽꜝⱷכ♃─  

 ─ ≤ ∂ 

╟╡  2 

 3 

◄ ─  4 

╠⅛ ה 20km ⌐Ⱳ◘fi◔з ⌐╟╢ ↕ ─ ↕─ ⅜5 

∆╢√╘⁸ ╩ ╕ⅎ⁸ ╩ ⇔√ ─ ⅛╠─6 

─ ╩ ⇔⁸ ─ ╩ ⇔√≤⇔7 

≡™╢⁹ 8 

│ ה 20km ⁸ │ ─ ─ ≤9 

⇔⁸ │ ─ ⅜ ≤⌂╡⁸ ⌐ ╢10 

⅜ ≤⌂╢ ≤⇔√≤⇔≡™╢⁹ 11 

─ ה ⁸ ⅜ ≤⌂╢ ─ ⌐⅔↑╢ ─12 

⌐≈™≡⁸ ─ │ ─ ╩13 

∫≡™╢≤⇔≡™╢⁹ 14 

 15 

 16 

 17 

 18 
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─  1 

▪ ┘  2 

─ ה ⌐╟╢ ┘ ⌐ ╢3 

⅜ ≤⌂╢ ╩ ≤⇔≡⁸ ┘4 

─ ╩ ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ⌐╟╡5 

⇔⁸ ─ ╩ ⇔√≤⇔≡™╢⁹ 6 

⁸ ה ⁸ ⅛╠ ┼─ ⌐≈™≡│⁸7 

─  ▪ ┘  ≤ ≤⇔≡™8 

╢⁹ 9 

─ ה ⁸ ─ ⌐ ℮ ⌐≈™≡⁸ │10 

─≤⅔╡≢№╡⁸™∏╣─ ╙ ⌐ ⇔⁸11 

╙ ⇔≡™╢⁹╕√⁸ ─ ⌐ ℮ ─12 

│ 10─≤⅔╡≢№╡⁸™∏╣─ ╙ ⌐ ╢13 

─ ⅜ 0.10mg/m3 ⌐ ∆╢≤⇔≡™╢⁹ 14 

 15 

 ─ ⌐ ℮ ─  16 

 17 

ppm  18 

 

 

 

 

Ᵽ♇◒◓ꜝ►fi♪  

 
 

 

 
  

   d = + c  e = a + d 

▪ 0.00005 0.00422 0.035 0.03922 0.03927 
⅜ 

0.04 0.06ppm 

fiכ♂─≢╕  

│∕╣  

▬ 0.00004 0.00260 0.035 0.03760 0.03764 

► 0.00008 0.00223 0.035 0.03723 0.03731 

│⁸ ╩ ⁹ 19 
╟╡  20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 
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10 ─ ⌐ ℮ ─  1 

 2 

mg/m3  3 

 

 

 

 

Ᵽ♇◒◓ꜝ►fi♪  

  
 

 
  

   d = + c  e = a + d 

▪ 0.00003 0.00221 0.040 0.04221 0.04224 

1 ─ 

1 ⅜

0.10mg/m3  

▬ 0.00002 0.00145 0.040 0.04145 0.04147 

► 0.00004 0.00131 0.040 0.04131 0.04135 

│⁸ ╩ ⁹ 4 

╟╡   5 

 6 

▬ ∂╪  7 

╪∂ ה  ─ ⌐≈™≡│⁸ ─ ⅜ ≤⌂╢8 

╩ ≤⇔≡⁸ ─ ≤ ∂ ⌐⅔™≡⁸9 

─ ≤ ≤─ ╩ ™⁸ ⌐ ╓∆10 

─ ╩ ⇔√≤⇔≡™╢⁹ 11 

─ ה ⁸ ⌐ ╘╢ ─ ─ │ ≢ 1.612 

≤ ↕ↄ⁸ ┼─ │ ⌂™╙─≤ ⅎ╠╣╢≤⇔≡™╢⁹ 13 

 14 

─ ─  15 

─ ה ⌐≈™≡│⁸ ─ ┘ ⁸16 

─ ┘ ⁸ ─ ⁸ ╡ ™─ ⁸17 

─ ⌂ ⁸◄◖♪ꜝ▬Ⱪ─ ⁸ ⌂ ה ⌐╟╢ ⁸18 

♩כ◦ ⁸ ─♃▬ꜘ ⁸ ─ ⁸19 

─ ♩כꜟ ─ ╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 20 

─ ה ⌐≈™≡│⁸ ─ ┘ ⁸21 

─ ⁸ ●☻ ─ ⁸ ─ ⌂ ⁸22 

─ ⁸ ─ ה ─ ╩ ∂╢ ≤⇔√≤⇔23 

≡™╢⁹ 24 

─ ה ●☻ ⌐≈™≡│⁸ ┘25 

─ ⁸ ⌂ ┘ ─ ╩ ∂╢ ≤⇔√≤26 

⇔≡™╢⁹ 27 

─ ה  ⌐≈™≡│⁸ ─ ⁸ ╡ ™─28 

⁸ ─ ⌂ ⁸◄◖♪ꜝ▬Ⱪ─ ⁸ ─  29♩כꜟ

─ ╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 30 

 31 

 32 
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─  1 

⁸│ ה ⌐ ≠ↄ ≢№╢⌂≥⁸ ─ │2 

↕™╙─≤ ⅎ╠╣⁸ ─№╢ ╩ ∂╢↓≤⅛╠⁸3 

⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 4 

 5 

 6 

─ ה ⌐ ™ ↕╣╢ ⌐≈™≡⁸ ⌐╟╡7 

┘ √╡─ │ ↕╣╢⅜⁸ ≤ ═≡ ⅜8 

65 ⅛╠ 80 ⌐ ⅜╢↓≤⌐╟╡⁸ │ ∆╢↓≤⅜ ↕╣╢⁹9 

╕√⁸ ─ ─ ⌐ ℮ ─ │⁸ ⌐ ⇔≡10 

™╙── ╟╡╙ ↄ⌂╢≤ ↕╣≡™╢↓≤⅛╠⁸ ─ ⌐11 

⅔™≡ ─ ┘ ╩ ∆╢≤≤╙⌐⁸ ⌂12 

╩ ⇔⁸ ⌂ ╡ ─ ⌐ ╘╢ ⅜№╢⁹ 13 

─ ה ⌐╟╢ ─ ┘ ─ ●☻ ⌐ ™ ↕╣14 

╢ ─ ⌐≈™≡⁸ ⌐⅔™≡│⁸15 

⌐ ∆╢ ─ ⅜ ─ ╟╡ ™╙──⁸Ᵽ♇◒◓ꜝ16 

►fi♪ ⅜ ╩ ∫≡™╢↓≤⅛╠⁸ ─ ┘17 

─ ⌐№√∫≡│⁸ ⌐ ─ ╩ ⌐ ⇔⁸18 

┼─ ╩ ⌐≤≥╘╢ ⅜№╢⁹ 19 

  20 
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ה   1 

 2 

─ ה ─ ┘ ─3 

⌐≈™≡│⁸ ─≤⅔╡ ─ ⌂ ╛4 

╩ ∆╢ ≢№╡⁸∕─ │ ─≤⅔╡ ≢ 932 /5 

╩ ╪≢™╢≤⇔≡™╢⁹ 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 ─ ⌂ ⁸♩כꜟ ה ⁸ ─  37 

╟╡  38 

▪ 

▬ 

► 

 

  

    

 

ᵑ  
 

ᵔ
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 ─ ─ ⌂ ♩כꜟ  1 

/      2 

  ♩כꜟ
 

   

ᵑ  202 53 255 

ᵒ  152 39 191 

ᵓ 8905  152 62 214 

ᵔ  173 45 218 

ᵕ  43 11 54 

 722 210 932 

─ │⁸ 31ﬞ ≢№╢⁹ 3 

⅛╠  4 

 5 

⌐ ה ∆╢ ┘ ─ ⌂ ≤⌂╢ │⁸6 

─≤⅔╡≢№╢≤⇔≡™╢⁹ 7 

 8 

 ⌐ ∆╢ ┘ ─ ⌂ ≤⌂╢  9 

    

◄fi☺fi►▼ꜟ♄כ t  0.1 2.1  

 kVA 25 600  

 t  65 ∟ 

fi tכ꜠◒כꜝכ꜡◒  100 350 →⁸ ╤⇔ 

◖fi◒ꜞכ♩│≈╡  t  21.6 ◖fi◒ꜞכ♩  

◖fi◒ꜞכ♩ⱳfiⱪ  t  7.0 21.9 ◖fi◒ꜞכ♩  

t ꜝכ꜡  4.0 10.0 ⇔⁸  

 t  34.1 38.6  

♄fiⱪ♩ꜝ♇◒ t  10.0  

♩ꜝ♇◒ t  4 10  

t ꜝכ꜠♩  10 20  

Ᵽ▬Ⱪ꜡Ɫfiⱴכ t ה 6.9  ה  

 t ה 7.0  ה  

Ᵽ♇◒ⱱ► t  7.2 33.0 ⁸ ⇔⁸  

Ⱪꜟ♪כ◙ t  7.0 16.7 ⇔⁸ ⇔ 

♩ꜝ♇◒Ⱶ◐◘ t  10 ◖fi◒ꜞכ♩  

fiכ꜠◒ ♩ꜝ♇◒ t  4 10 ⁸ →⁸ ╤⇔ 

ꜝⱨ♃כ꜠◒כfi t  25 60 →⁸ ╤⇔ 

ⱨ◊כ◒ꜞⱨ♩ t  3  

 t  1,600  

⅛╠  10 

 11 



-  43 -  

 

╢↑⅔⌐ ה ⌂ ה ≤⇔≡⁸ ─≤⅔╡1 

Ⱳ▬ꜝכ♃☻●⁸כⱦfi⁸ ⁸ ⅜№╢≤⇔≡™╢⁹ 2 

 3 

 ┘ ─ ⌂  4 

  
  

1  2  3  1  2  3  

Ⱳ▬ꜝכ 

│ 

Ⱳ▬ꜝכ 

t/h  1,860   

: 420 

: 30 

: 30 

  

ⱦfiכ♃☻● GT  

┘ 

ⱦfiכ♃ ST  

kW 60   62.1   

 kVA 67   69   

 kVA 65   68   

ⱳfiⱪ kW 
1,870 

(×2 )  

2,050 

(×2 )  

1,900 

(×2 )  
3,000   

 kW 
90 

(×2 )  

110 

(×2 )  

90 

(×2 )  

200 

×2  

●☻  kW -  -  -  
6,600 

×4  

⅛╠  5 

 6 

─ ה ─ ┘ ─7 

⌐≈™≡│⁸ ≤ ∂ ╩ ∆╢ ≢№╡⁸∕─ │8 

─≤⅔╡ ≤⌂╢ ≢ 461 / ╩ ╪≢™╢≤⇔≡™╢⁹ 9 

 10 

 ─ ─ ⌂ ♩כꜟ  11 

/  12 

  ♩כꜟ
 

   

ᵑ  105 38 143 

ᵒ  79 30 109 

ᵓ 8905  79 60 139 

ᵔ  23 32 55 

ᵕ  6 9 15 

 292 169 461 

⅛╠  13 

  14 
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┘ ─  1 

─ ה ┘ ─ ⁸ ─ ─ ⁸2 

─ ╩ ≤⇔≡⁸ ┘ ╩ ⌐ ⇔≡™╢⁹ 3 

⁸╡⅔≥─ ה ⌐⅔™≡ ⌐ ∆╢ ╩ ≢4 

═√ ⌐≈™≡│⁸ ⱦfiכ♃☻●╢⌂≥ ─ ╩5 

⌐ ∆╢⌂≥ ┼─ ╩ ∆╢ ≢№╢↓≤⁸6 

⅛╠ ╡─ ╕≢ 1.4km ╣≡™╢↓≤⁸ ≢│⌂ↄ7 

╩ ∆╢ ≢№╢↓≤⅛╠⁸ ⌐╟╢ │ ↕™≤ ⅎ⁸8 

⌐│ ⇔≡™⌂™≤⇔≡™╢⁹⇔⅛⇔⁸ ─≤⅔╡⁸9 

╡─ ╩ ≤⇔√ ╩ ™⁸ ─ ⌐╟╢ │╒≤╪≥⌂10 

™↓≤╩ ⇔≡™╢≤─ ╩ ⇔≡™╢⁹⌂⅔⁸ ≤ ∂◖fiⱣ▬fi11 

♪◘▬◒ꜟ ≢№╢ ⁸ ┘ ⌐12 

⅔™≡╙ ≢ ≤⌂∫√↓≤│⌂™≤⇔≡™╢⁹  13 

 14 

 ⌐ ∆╢ ─ ⌐≈™≡─ ─  15 

─  ─  

 

─ ⌂ ─ ≈⌐ ≠↑╠

⅜ⱦfiכ♃☻●╢™≡╣ ↕╣╢↓≤⁸

╛ ⌐╟╢ ⅜ ↕ↄ

⅜ ∂╛∆™ ⁸ ⌐╟╢ ⅛╠

─ ─ ╩ ∆╢√╘─ ─

⌂≥╩ ╕ⅎ⁸ ─ ╩ ≤∆

╢ ╩ ⌐ ⇔⁸ ⁸ ⁸

⁸ ┘ ╩∕╣∙╣ ⌐

∆╢↓≤⁹ 

ⱦfiכ♃☻●⁸│≡™≈⌐ ─ ⅜

≤⌂╡╕∆⅜⁸ ⌐ ∆╢⌂≥ ┼─ ╩

∆╢ ≢№╢↓≤⁸₈ ▪☿☻─ ₉╩ ⌐⁸

⅛╠ ╡─ ╕≢ 1.4km ╣≡™

╢↓≤⁸╕√⁸ ≢│⌂ↄ ╩ ∆╢

≢№╢↓≤⅛╠⁸ ⌐╟╢ │ ↕™≤ ⅎ⁸

⌐│ ⇔≡⅔╡╕∑╪⁹ 

⇔⅛⇔⌂⅜╠⁸ ─ ╩ ∆╢√╘⁸ ╡─

╩ ≤⇔√ ╩ ™⁸ ─ ⌐╟╢

│╒≤╪≥⌂™↓≤╩ ⇔≡⅔╡╕∆⁹ 

⌐│⁸ ╡ ⌐⅔™≡ ╩ ─℮

ⅎ⁸ ─ ╩ ⇔⁸ 3≈─ ≤─

⅜ ╠╣≡™╢⅛╩ ⇔√ ⁸ ᵑ⁸ᵒ⌐≈™≡│

⅜⌂™↓≤⁸╕√ ꜠ⱬꜟ⅜ ⌐ ⇔≡™╢ ᵓ

⌐≈™≡│⁸ ⌐ ℮ ╩ ⇔√ ≢╙

꜠ⱬꜟ⅛╠─ ⅜⌂™↓≤╩ ⇔≡⅔╡╕∆⁹ 

ᵑ ISO7196⌐ ↕╣≡™╢ ─ ─  

ᵒ ₈ ─ ⌐ ∆╢ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣≡

™╢ ─⅜√≈⅝⅜ ╕╢꜠ⱬꜟ 

ᵓ ₈ ▪☿☻ⱷfi♩─ ₉ ☿fi

⁸1999כ♃ ⌐ ↕╣≡™╢ ה ╩ ∂╢

꜠ⱬꜟ 

⌂⅔⁸ ─ ≤⇔≡╙⁸ ≤

∂ ⅔╟┘ ⁸ ─◖

fiⱣ▬fi♪◘▬◒ꜟ ⅛╠─ ≢ ≤⌂∫√

↓≤│№╡╕∑╪⁹ 

⅛╠  16 

 17 

 18 

 19 

 20 

 21 
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─  1 

┘ ה ⌐≈™≡│⁸ ╩ ℮≤≤╙⌐⁸ ⌂ ꜟ2 

⁸∟℮─♩כ ─ ╩ ⇔⁸ ⁸3 

┘ 8905 ™─ 3 ─4 

▪⁸▬⁸► ⌐⅔™≡⁸ ┘ ─ ╩ ∆╢ ┘5 

─ 1 ⌐≈™≡⁸ ─ ה JIS Z 8731 ┘ ꜠ⱬꜟ6 

JIS Z 8735 ⌐ ≠⅝⁸ ꜠ⱬꜟ LAeq ┘ ꜠ⱬ7 

ꜟ 80 ꜠fi☺ L10 ─ ╩ ∫√≤⇔≡™╢⁹ 8 

┘ ה ⌐≈™≡│⁸ ╩ ┘∕─9 

km─ ≤⇔⁸ ╩ ─ ┘10 

⌐⅔™≡⁸ ┘ ─ ╩ ∆╢ ┘ ─ ⌐11 

≈™≡⁸ ┘ ≤ ⌐ ╩ ∫√≤⇔≡™╢⁹╕√⁸12 

⌐≈™≡│⁸ ─ ─ ╩ ╕ⅎ⁸ ה ה ─ ─13 

┘⌐ ─ ⌐≈™≡─ ╩⁸ ⌐≈™≡│⁸ ⌐≈™≡14 

─ ╩ ∫√≤⇔≡™╢⁹ 15 

 16 

┘  17 

 18 

▪  19 

┘ ה ─ ⌐ ℮ ─ ⌐≈™≡│⁸20 

≤ ∂ ⌐⅔™≡⁸ ─ ⌐ ≠ↄ21 

ASJ RTN- Model 2023 ⌐╟╡ ꜠ⱬꜟ LAeq ╩ ⇔√≤⇔≡™22 

╢⁹ │⁸ ─ ⌐≈™≡│⁸23 

─ ⌐╟╢ ⅜ ≤⌂╢ 12⅛ ⁸24 

─ ⌐≈™≡│⁸ ─ ⌐╟╢25 

⅜ ≤⌂╢ ─ ≤⇔√≤⇔≡™╢⁹ 26 

─ ה ⌐ ℮ ─ ⌐≈™≡│⁸ ≤ ∂ ⌐27 

⅔™≡⁸ ─ ⸗♦ꜟ ASJ CN- Model 2007 ⌐╟╡⁸28 

꜠ⱬꜟ 90 ꜠fi☺ L ┘ ꜠ⱬꜟ LAeq ╩ ⇔√≤29 

⇔≡™╢⁹ │ ╩ ⌐⁸ ─ ⌐ ℮30 

⌐ ╢ ⅜ ≤⌂╢ 21ﬞ ≤⇔√≤⇔≡™╢⁹ 31 

─ ה ⌐ ℮ ─ ⌐≈™≡│⁸ ╩ ≤ ∂32 

≤⇔⁸ ─ ┘ Ɽ꞉כ꜠ⱬꜟ ╩ ⇔⁸ ⁸  33ה

ⱦfiכ♃ ─ ⌐╟╢ ⁸ ⌐╟╢ ╩ ⇔√34 

⌐ ≠⅝⁸ ꜠ⱬꜟ─ ╩ ∫√≤⇔≡™╢⁹╕√⁸35 

│ ─ ⅜ ≤⌂╡⁸ ⌐ ╢ ⅜ ≤⌂╢ ≤⇔36 

√≤⇔≡™╢⁹ 37 

ה ─ ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸38 

─ ⱴ►fi♩╩ ⌂ ⁸∕╣ │ ™ ≤⇔√≤─↓≤≢39 

№∫√⁹╕√⁸ ─ ≤⇔√ ⌐≈™≡│⁸40 
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─ ─╖≤⇔√≤─↓≤≢№∫√⁹ 1 

 2 

▬  3 

─ ה ┘ ─ ⌐ ℮ ─ ⌐≈™4 

≡│⁸ ≤ ∂ ⌐⅔™≡⁸ ╩ ╕ⅎ⁸ ─5 

⌐ ≠ↄ ⌐╟╡⁸ ꜠ⱬꜟ L106 

╩ ⇔√≤⇔≡™╢⁹╕√⁸ │⁸ ─ ⌐≈™7 

≡│⁸ ─ ⌐╟╢ ⅜ ≤⌂╢8 

12⅛ ⁸ ─ ⌐≈™≡│⁸9 

─ ⌐╟╢ ⅜ ≤⌂╢ ─ ≤⇔√≤⇔10 

≡™╢⁹ 11 

─ ה ⌐ ℮ ─ ⌐≈™≡│⁸ ≤ ∂ ≤12 

⇔⁸ ╩ ⇔√ ─ ⌐ ≠ↄ ⌐╟╡⁸ ꜠13 

ⱬꜟ L10 ╩ ⇔√≤⇔≡™╢⁹╕√⁸ │⁸ ╩ ⌐⁸14 

─ ⌐ ℮ ⌐ ╢ ⅜ ≤⌂╢ 1215 

ﬞ ≤⇔√≤⇔≡™╢⁹ 16 

─ ה ⌐ ℮ ─ ⌐≈™≡│⁸ ≤ ∂ ≤⇔⁸17 

─ ┘ ꜠ⱬꜟ ╩ ⇔⁸ ╩ ⇔√ ─18 

⌐ ≠ↄ ⌐╟╡⁸ ꜠ⱬꜟ L10 ╩ ≤⇔≡™╢⁹19 

╕√⁸ │ ─ ⅜ ≤⌂╡⁸ ⌐ ╢ ⅜20 

≤⌂╢ ≤⇔√≤⇔≡™╢⁹ 21 

  22 
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ה ─  1 

▪  2 

─ ה ⌐ ℮ ─ ┘ ─ ⌐3 

℮ ─ │ ─≤⅔╡≢№╡⁸ ⌐⅔↑4 

╢ ─ ꜠ⱬꜟ LAeq ┘ ─ ꜠ⱬꜟ5 

LAeq │≥∟╠╙ 70 71dB≢№╢≤⇔≡™╢⁹ ▪⁸►│ ⌐6 

⇔⁸ ─ ╩ ∫≡⅔╡⁸ ▬│ ╩ ╢7 

⅜⁸ │⁸ ⅛╠─ ⅜╒≤╪≥⌂ↄ⁸ ─8 

╩ ∫≡™╢√╘⁸ ─ ─ ⌐ ╩ ╓∆╙─≢│⌂™≤9 

∆╢≤⇔≡™╢⁹ 10 

 11 

 ─ / ─ ⌐ ℮ ─  12 

12ﬞ /  13 

  ♦◦ⱬꜟ   14 

 

 

 

Lgi  

꜠ⱬꜟ[ Aeq]  

 

 

 

 

 

Lge  

 

 

/  

 

Lse  

 

 

 

/  

 

L' Aeq  

/  

⌐╟╢ 

 

     

▪ 70 74 74 70 0 70 75 

▬ 71 72 72 71 0 70 75 

► 70 71 71 70 0 70 75 

1. │⁸ 2- 3- 1╩ ⁹ 15 
  2. ꜠ⱬꜟ│⁸₈ ⌐ ╢ ⌐≈™≡₉⌐ ≠ↄ⁸ 6 22 ─16 

╩ ∆⁹ 17 
  3. ┘ │⁸ ╩ ℮ ⌐ ∆╢ ⌐≈™≡─ ≢№╢⁹ 18 

╟╡  19 

 20 

─ ה ⌐ ℮ ─ │⁸ ─≤⅔╡≢№╡⁸21 

─ ⌐ ℮ ⌐ ╢ ⅜ ≤⌂╢ 21⅛22 

⌐⅔™≡⁸ ⌐⅔↑╢ ꜠ⱬꜟ LA5 ─ │ 6123 

72dB≢№╡⁸ ─ ⌐⅔↑╢ ⌐ ⇔≡™╢⁹24 

╕√⁸ ⌐⅔↑╢ ꜠ⱬꜟ LAeq ─ │ 61dB≢№25 

╡⁸ ╩ ╢⅜⁸ │⁸ ⅛╠─ ⅜╒≤╪≥⌂™↓26 

≤⅛╠⁸ ─ ─ ⌐ ╩ ╓∆╙─≢│⌂™≤ ∆╢≤⇔27 

≡™╢⁹ 28 

  29 
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 ─ ⌐ ℮ ꜠ⱬꜟ─ 21ﬞ  1 

♦◦ⱬꜟ  2 

  
꜠ⱬꜟ  

 
  

 

LA5  

1 52 69 69 

85 

2 55 64 65 

3 64 71 72 

4 63 64 67 

5 58 60 62 

6 60 52 61 

7 45 61 61 

( LAeq)  8 61 49 61 55 

1. │⁸ 2- 3- 1╩ ⁹ 3 
  2. ⌐⅔↑╢ │₈ ⌐ ≠ↄ ─ ⌐ ≠4 

ↄ ₉ 61 247 ⌐ ≠⅝⁸ ─ 8 185 
≤⇔⁸ ⌐⅔↑╢ │₈ ⌐ ╢ ⌐≈™≡₉⌐6 
≠⅝⁸ ─ 6 22 ≤⇔√⁹ 7 

  3. │⁸ ≤ ╩ ⇔√ ≢№╢⁹ 8 
  4. ⌐⅔↑╢ │ ⌐ ╢ ⁸ ⌐⅔↑╢9 

│ A ─ ─ ≢№╢⁹ 10 

╟╡  11 

 12 

─ ה ⌐ ℮ ─ │⁸ ─≤⅔╡≢№╡⁸13 

⌐⅔↑╢ ꜠ⱬꜟ LA5 ─ │⁸™∏╣╙ ⌐14 

⇔≡™╢⁹╕√⁸ ⌐⅔↑╢ ꜠ⱬꜟ LAeq ─15 

│⁸ ─ ⌐⅔™≡ ⌐ ⇔≡⅔╡⁸∕╣ ─ │16 

╩ ∫≡™╢╙──⁸ ⅛╠─ ⅜╒≤╪≥⌂™√╘⁸17 

│⁸ ─ ─ ⌐ ╩ ╓∆╙─≢│⌂™≤ ∆╢≤⇔≡18 

™╢⁹ 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

  27 



-  49 -  

 

 ─ ⌐ ℮ ꜠ⱬꜟ─  1 
[ ]                                      ♦◦ⱬꜟ  2 

 

   

  
 

 
  

  
 

 
  

    

LA5  

1 47 53 54 7 

60 

52 53 56 4 

65 

2 48 51 53 5 55 51 56 1 

3 58 44 58 0 64 44 64 0 

4 59 50 60 1 63 50 63 0 

5 58 50 59 1 58 50 59 1 

6 54 44 54 0 60 44 60 0 

7 44 42 46 2 45 42 47 2 

( LAeq)  
8      61 37 61 0 55 

 3 

 

   

  
 

 
  

  
 

 
  

    

LA5  

1 51 53 55 4 

60 

45 53 54 9 

55 

2 52 51 55 3 43 51 52 9 

3 60 44 60 0 54 44 54 0 

4 59 50 60 1 53 50 55 2 

5 57 50 58 1 54 50 55 1 

6 50 44 51 1 48 44 49 1 

7 41 42 45 4 42 42 45 3 

( LAeq)  
8      56 37 56 0 45 

 4 

[ ]                                      ♦◦ⱬꜟ  5 

 

   

  
 

 
  

  
 

 
  

    

LA5  

1 46 53 54 8 

60 

50 53 55 5 

65 

2 42 51 52 10 49 51 53 4 

3 48 44 49 1 61 44 61 0 

4 57 50 58 1 62 50 62 0 

5 56 50 57 1 58 50 59 1 

6 50 44 51 1 52 44 53 1 

7 44 42 46 2 54 42 54 0 

( LAeq)  
8      55 37 55 0 55 

 6 

 

   

  
 

 
  

  
 

 
  

    

LA5  

1 48 53 54 6 

60 

46 53 54 8 

55 

2 44 51 52 8 43 51 52 9 

3 57 44 57 0 51 44 52 1 

4 57 50 58 1 49 50 53 4 

5 56 50 57 1 53 50 55 2 

6 52 44 53 1 49 44 50 1 

7 55 42 55 0 46 42 47 1 

( LAeq)  
8      53 37 53 0 45 

╟╡  7 

 8 

 9 

1. │⁸ 2- 3- 1╩ ⁹ 
2. │⁸ ≤ ╩ ⇔√ ≢№╢⁹ 
3. ⌐⅔↑╢ │⁸₈ ⌐ ≠ↄ 4 1 ─ ⌐ ≠ↄ ₉ 61

247 ⌐ ≠⅝⁸ ⅜ 6 8 ⁸ ⅜ 8 18 ⁸ ⅜ 18 21 ⁸ ⅜ 21 6 ≤⇔⁸
│⁸ 3 ─ ╩ ∆⁹ 

4. ⌐⅔↑╢ │⁸₈ ⌐ ╢ ⌐≈™≡₉⌐ ≠⅝⁸ ⅜ 6 22 ⁸ ⅜ 22
≤⇔⁸ │⁸A ─ ╩ ∆⁹ 
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▬  1 

─ ה ┘ ─ ⌐ ℮ ─ │2 

─≤⅔╡≢№╡⁸ ⌐⅔↑╢ ─ ꜠ⱬꜟ3 

L10 ┘ ─ ꜠ⱬꜟ L10 │⁸™∏╣─ ╙4 

╩ ∫≡™╢↓≤⅛╠⁸ ─ ─ ⌐ ╩ ╓∆╙─≢│⌂5 

™≤ ∆╢≤⇔≡™╢⁹ 6 

 7 

 ─ / ─ ⌐ ℮ ─  8 

12ﬞ / ˣ 9 

  ♦◦ⱬꜟ  10 

 

 

 

Lgi  

꜠ⱬꜟ[ 10]  

 

 

 

Lge  

 

 

/  

 

Lse  

 

 

 

/  

 

L' 10  

/  

⌐╟╢ 

 

     

▪ 51 53 53 51 0 70 

▬ 45 46 46 45 0 70 

► 43 47 47 43 0 70 

1. │⁸ 2- 3- 1╩ ⁹ 11 
2.₈ 2 1 ┘ 2⌐ ≠ↄ ┘ ₉ 61  12 

253 ⌐ ≠⅝⁸ ꜠ⱬꜟ│⁸ 6 21 ─ ╩ ⇔⁸ │ 2  13 
⌐≈™≡─ ╩ ∆⁹ 14 

╟╡  15 

 16 

─ ה ⌐ ℮ ─ │⁸ 10─≤⅔╡≢№╡⁸17 

⌐⅔↑╢ ꜠ⱬꜟ L10 ─ │ 29 62dB≢№╡⁸18 

⌐ ⇔≡™╢⁹╕√⁸ ⌐⅔↑╢ ꜠ⱬꜟ L10 ─19 

│ 43dB≢№╡⁸ ─ ≤↕╣≡™╢ 55dB╩ ∫≡™20 

╢↓≤⅛╠⁸ ─ ─ ⌐ ╩ ╓∆╙─≢│⌂™≤ ∆╢21 

≤⇔≡™╢⁹ 22 

 23 

 24 

 25 

 26 

 27 
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10  ─ ⌐ ℮ ꜠ⱬꜟ─ 12ﬞ  1 

♦◦ⱬꜟ     2 

 
 

L10  

꜠ⱬꜟ L10  /  

   

 

1 25 49 49 

75 

2 <25 62 62 

3 33 48 48 

4 33 58 58 

5 33 62 62 

6 30 42 42 

7 25 26 29 

 8 43 <10 43 55 

1. │⁸ 2- 3- 1╩ ⁹ 3 
2. │⁸₈ 4 1 ─ ⌐ ≠ↄ ₉ 614 

251 ⌐ ≠⅝⁸ ─ 6 21 ≤⇔√⁹ 5 
3. ─ 25♦◦ⱬꜟ │ 25♦◦ⱬꜟ⁸ ─ 10♦◦ⱬꜟ │ 10♦◦ⱬꜟ≤⇔≡6 
⇔√⁹⌂⅔⁸ ─₈<25₉│ ꜠ⱬꜟ ─ ≢№╢ 25♦◦ⱬꜟ ⁸7 
─₈<10₉│⁸10♦◦ⱬꜟ ≢№╢↓≤╩ ∆⁹ 8 

4. │⁸ ≤ ╩ ⇔√ ≢№╢⁹ 9 
5. │⁸ ⌐⅔↑╢ ⌐ ╢ ≢№╡⁸ │₈ ה ─10 

≤ 2025- ה ₉ ⁸ 6 ⌐╟╢11 
╩ ∆⁹ 12 

╟╡  13 

 14 

─ ה ⌐ ℮ ─ │⁸ 11─≤⅔╡≢№╡⁸15 

⌐⅔↑╢ ꜠ⱬꜟ L10 ─ │⁸™∏╣╙ ⌐16 

⇔≡™╢⁹╕√⁸ ⌐⅔↑╢ ꜠ⱬꜟ L10 ─17 

│⁸™∏╣╙ ─ ╩ ∫≡™╢↓≤⅛╠⁸ ─ ─18 

⌐ ╩ ╓∆╙─≢│⌂™≤ ∆╢≤⇔≡™╢⁹ 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

  28 
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11 ─ ⌐ ℮ ꜠ⱬꜟ─  1 

[ ]             ♦◦ⱬꜟ  2 

 

    

  

 

L10  

L10  
/

 

  

 

L10  

L10  
/  

     

 

1 25 33 34 

65 

<25 33 34 

60 

2 <25 48 48 <25 48 48 

3 33 35 37 <25 35 35 

4 33 44 44 26 44 44 

5 33 48 48 <25 48 48 

6 30 38 39 <25 38 38 

7 25 14 25 <25 14 25 

 8 43 <10 43 55 39 <10 39 55 

 3 
[ ]             ♦◦ⱬꜟ  4 

 

    

  

 

L10  

L10  
/

 

  

 

L10  

L10  
/  

     

 

1 <25 33 34 

65 

<25 33 34 

60 

2 <25 48 48 <25 48 48 

3 <25 35 35 <25 35 35 

4 <25 44 44 <25 44 44 

5 <25 48 48 <25 48 48 

6 25 38 38 <25 38 38 

7 30 14 30 25 14 25 

 8 34 <10 34 55 30 <10 30 55 

1. │⁸ 2- 3- 1╩ ⁹ 5 
2. ─ 25♦◦ⱬꜟ │ 25♦◦ⱬꜟ⁸ ─ 10♦◦ⱬꜟ │ 10♦◦ⱬꜟ≤⇔≡ ⇔√⁹⌂6 
⅔⁸₈<25₉│⁸ ꜠ⱬꜟ ─ ≢№╢ 25♦◦ⱬꜟ ⁸₈<10₉│ 10♦◦ⱬꜟ ≢№╢↓7 
≤╩ ∆⁹ 8 

3. │⁸ ≤ ╩ ⇔√ ≢№╢⁹ 9 
4.₈ 4 1 ─ ⌐ ≠ↄ ₉ 61 251 ⌐ ≠⅝⁸10 

│⁸ ⅜ 6 21 ⁸ ⅜ 21 6 ≤⇔⁸ │⁸ 2 (з)─ ╩ ∆⁹ 11 
5. │⁸₈ ה ─ ≤ 2025- ה ₉⌐╟╢ ╩ ∆⁹ 12 

╟╡  13 

 14 

─ ─  15 

─ ה ⌐≈™≡│⁸ ─ ┘ ⁸16 

─ ⁸ ─ ─ ⁸ ╡ ™─ ⁸17 

⁸ ─ ♩כꜟ ⁸ ─ ⁸◄◖♪ꜝ▬Ⱪ─ ─18 

╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 19 

─ ה ⌐≈™≡│⁸ ─ ┘ ⁸ ─20 

⁸ ─ ⁸ ה ─ ⁸21 
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─ ⌂ ⁸ ה ─ ⁸ ─  1ה

─ ╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 2 

─ ה ─ ⌐≈™≡│⁸ ה ─ ⁸3 

ה ─ ╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 4 

─ ה ⌐≈™≡│⁸ ╡ ™─ ⁸ ─5 

⁸ ─ ♩כꜟ ⁸ ─ ⁸◄◖♪ꜝ▬Ⱪ─ ─6 

╩ ∂╢ ≤⇔√≤⇔≡™╢⁹ 7 

 8 

─  9 

╙╣∏™⁸│ ה ⌐ ≠ↄ ≢№╡⁸ ─10 

│ ↕™╙─≤ ⅎ╠╣⁸ ─№╢ ╩ ∂╢↓≤ ⅛╠⁸11 

⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 12 

 13 

 14 

─ ה ╛ ─ ⌐╟╢ ─ │™∏╣╙ ↕™≤ ↕╣≡™15 

╢⅜⁸ ─ ┘ ⌐⅔™≡ ─ ⅜16 

≤ │ ⇔≡™╢↓≤⅛╠⁸ ─ ⌐№√∫≡│ ⌐17 

─ ╩ ⌐ ⇔⁸ ⌐╟╢ ─ ╩ ⌐≤≥18 

╘╢ ⅜№╢⁹ 19 

┘ ה ─ ⌂ ⁸≡™≈⌐♩כꜟ ─20 

⅜ ╩ ╢ ╩ ╗ ╩ ∆╢ ≤⌂∫≡™╢√╘⁸21 

─ ╩ ∆╢ ⅛╠⁸ ≤⌂╢  22≡⇔≥♩כꜟ

⌐ ⅜╢ ─ ─ ╩ ∆╢ ⅜№╢⁹ 23 

  24 
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 ─ ⌐ ℮ ⌐ ∆╢  1 

 2 

1 ┘  3 

─ 1 ≤⇔√ 1 ⁹ 4 

 5 

2  6 

6 5 9 13 10 13  7 

6 6 16 0 24  8 

 9 

3  10 

(1)  11 

─ G │⁸ 1─≤⅔╡≢№╢⁹ ⌐⅔↑╢ G12 

꜠ⱬꜟ LGeq │ ─ ⅜ 82♦◦ⱬꜟ⁸ ⅜ 76♦◦ⱬꜟ⁸ ─ ⅜ 71♦◦13 

ⱬꜟ⁸ ⅜ 71♦◦ⱬꜟ≢№╢⁹ 14 

 15 

1 ─ G  16 

                     ♦◦ⱬꜟ  17 

     

 82 76 

 71 71 

 18 

(2)  19 

─ ─ 1/3 ♪ⱩⱣfiכ♃◒○ │⁸ 2─≤⅔╡≢№╢⁹ 20 

2 ─  21 

                                           ♦◦ⱬꜟ  22 

  

 

Hz 

O.A. 1 1.25 1.6 2 2.5 3.15 4 5 6.3 8 10 12.5 16 20 25 31.5 40 50 63 80 

 

  80 64 63 61 60 59 59 60 59 59 62 66 70 71 70 70 69 70 70 67 65 

  74 48 47 46 46 48 51 50 49 51 54 59 63 64 64 65 64 65 65 62 59 

 

  74 67 65 64 62 61 59 57 55 54 53 55 57 58 60 60 61 62 63 62 60 

  70 51 49 48 47 46 46 46 46 48 51 54 57 58 59 60 60 62 62 59 56 

↑ │⁸ ╩ ∆⁹ 23 

  24 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 

 36 

 37 

  ┘ ─  
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4 ה  1 

─ ─ ⌐ ℮ ─ │⁸ 3 ┘ 4─≤⅔╡≢№╢⁹ 2 

⌐⅔↑╢G ꜠ⱬꜟ LGeq ─ │⁸ ⅜ 74 82♦◦ⱬ3 

ꜟ⁸ ⅜ 74 77♦◦ⱬꜟ≢№╡⁸ ╩ ∂ ⅜ ╣ ╘╢≤↕╣≡™╢ 100♦◦4 

ⱬꜟ ₈ ─ ⌐ ∆╢ⱴ♬ꜙ▪ꜟ₉⌐╟╢ ╩ ⌐ ∫≡™╢⁹ 5 

⌐⅔↑╢ ─ ─ │⁸ ⅜ 54 71♦◦ⱬꜟ⁸6 

⅜ 46 66♦◦ⱬꜟ≢№╡⁸ 2⌐ ∆ ─⅜√≈⅝⅜ ╕╢ ꜠ⱬꜟ╩ ≡─7 

≢ ∫≡™╢⁹╕√⁸ 3⌐ ∆ ה ╩ ∂╢ ꜠ⱬꜟ≤ ∆╢≤⁸8 

≤╙⌐₈ ה ₉╩ ∂╢ ꜠ⱬꜟ⌐ ⇔≡⅔╠∏⁸ ─ 50Hz9 

╩ ™≡₈╟ↄ╦⅛╢ה ⌂ ∂⅜⇔⌂™₉꜠ ⱬꜟ ≤⌂∫≡⅔╡⁸ ─ 50Hz10 

⌐⅔™≡│ ⅛╠─ │ 0♦◦ⱬꜟ≢№╢⁹ 11 

─↓≤⅛╠⁸ ⌐ ⅎ╢ │ ⌂™╙─≤ ⅎ≡™╢⁹ 12 

3 ─ ⌐ ℮ ─ G  13 

♦◦ⱬꜟ  14 

 

    

  

 

LGeq 

LGeq 
 

  

 

LGeq 

LGeq 
 

    

 82 71 82 
100 

76 71 77 
100 

 71 71 74 71 71 74 

15 



-  57 -  

 

4 ─ ⌐ ℮ ─  1 

♦◦ⱬꜟ  2 

  
 

Hz 

  

        

  
 

  
  

 
  

  
 

  
  

 
  

1 64 40 64 48 40 49 67 40 67 51 40 51 

1.25 63 41 63 47 41 48 65 41 65 49 41 50 

1.6 61 41 61 46 41 47 64 41 64 48 41 49 

2 60 39 60 46 39 47 62 39 62 47 39 48 

2.5 59 35 59 48 35 48 61 35 61 46 35 46 

3.15 59 49 59 51 49 53 59 49 59 46 49 51 

4 60 49 60 50 49 53 57 49 58 46 49 51 

5 59 41 59 49 41 50 55 41 55 46 41 47 

6.3 59 46 59 51 46 52 54 46 55 48 46 50 

8 62 48 62 54 48 55 53 48 54 51 48 53 

10 66 50 66 59 50 60 55 50 56 54 50 55 

12.5 70 55 70 63 55 64 57 55 59 57 55 59 

16 71 61 71 64 61 66 58 61 63 58 61 63 

20 70 57 70 64 57 65 60 57 62 59 57 61 

25 70 50 70 65 50 65 60 50 60 60 50 60 

31.5 69 54 69 64 54 64 61 54 62 60 54 61 

40 70 48 70 65 48 65 62 48 62 62 48 62 

50 70 49 70 65 49 65 63 49 63 62 49 62 

63 67 56 67 62 56 63 62 56 63 59 56 61 

80 65 49 65 59 49 59 60 49 60 56 49 57 

 3 

 4 

 5 

 6 

 7 

 8 
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      1 
2(1)  ─⅜√≈⅝⅜ ╕╢ ꜠ⱬꜟ≤─  2 

  3 

 4 

       5 

3(1) ה  ╩ ∂╢ ꜠ⱬꜟ≤─  6 

  7 

 8 
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       1 

2(2)  ─⅜√≈⅝⅜ ╕╢ ꜠ⱬꜟ≤─  2 

  3 

 4 

       5 

3(2) ה  ╩ ∂╢ ꜠ⱬꜟ≤─  6 

  7 

  8 
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       1 

2(3)  ─⅜√≈⅝⅜ ╕╢ ꜠ⱬꜟ≤─  2 

  3 

 4 

       5 

3(3) ה  ╩ ∂╢ ꜠ⱬꜟ≤─  6 

  7 

  8 
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       1 

2(4)  ─⅜√≈⅝⅜ ╕╢ ꜠ⱬꜟ≤─  2 

  3 

 4 

       5 

3(4) ה  ╩ ∂╢ ꜠ⱬꜟ≤─  6 

  7 

 8 

 9 

 10 

 11 

  12 
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  1 

 2 

─ ה ⌐ ╢ ⱨ꜡כ│ ─≤⅔╡≤⇔≡™╢⁹3 

│⁸ ≢ ⁸ ⅛╠ ∆╢ ≢№╢⅜⁸4 

≤ ↨∫√ ⌐≈™≡│ ≤⇔≡ ™⁸ ≢ ⁸5 

┼ ∆╢ ≤⇔≡™╢⁹⌂⅔⁸ ≤ ↨╢ ⅜№╢≤⇔≡™╢6 

350 ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸ ≤ │ ⌐7 

≤ ⅎ≡™╢⅜⁸↔ↄ ⅜ ≢⅝⌂™↓≤╩ ⇔⁸3,450 ─ 1 ─8 

350 ⅜ ∆╢≤ ⇔≡™╢≤─↓≤≢№∫√⁹ 9 

─ ה 3,450 / ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸10 

⌐⅔↑╢ 2009 ⅛╠ 2023 ╕≢─ ─ ─ ╩╙≤⌐11 

╩ 110mm/ ≢ ⇔⁸↓╣⌐╟╡ ⇔√ 6,900 / ─℮∟─ ╩ ∆12 

╢ ≢ ⇔≡™╢≤─↓≤≢№∫√⁹⌂⅔⁸ ╡─ 3,450 ⌐≈™≡13 

│⁸ ⌐ ⇔⁸ ⌐ ╩ ℮↓≤≢ ∆╢≤⇔≡™14 

╢⁹ 15 

─ ה ≤ ─ ─ ⌐≈16 

™≡ ⌐ ⇔√≤↓╤⁸ ─ ☻♥♇ⱪ│⁸ᵑ17 

⁸ᵒ ⱨ꜡♇◒ ⁸ᵓ ⁸ᵔ ≢№18 

╡⁸ ≤ ─ │ ∂≢№╢≤─↓≤≢№∫√⁹ │19 

⌐╟╡ ─ ⌐ ↕╣╢√╘⁸ ─ ⌐╟╢20 

─ │⌂™⅜⁸ ┼─ ⌐ ⇔≡™╢ ╩ ⇔≡ ┼21 

∆╢ ≢№╢≤─↓≤≢№∫√⁹ 22 

≥ ה ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸ ⌐ ∂≡23 

╛ │ ∆╢⅜⁸ ⌂ ⌐ ⇔√ ⁸ ┼24 

∆╢ ≢№╢≤─↓≤≢№∫√⁹ 25 

  26 
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 1 

 2 
│ ╩ ∆⁹ 3 

 ─ ⌐ ╢ ⱨ꜡כ  4 

⅛╠  5 

 6 

─ ה ⌐ ∆╢ ┘ ⌐≈™≡│⁸ ─ ╩7 

∆╢√╘⁸ ─ ┘ ─ │⌂ↄ⁸ ╩ ∆╢ ≤8 

⇔≡™╢⁹ 9 

⌐√ ה ∆╢ ─ │⁸ ─ ⌐╟╡ ⌐10 

⇔⁸ ⇔√ │⁸ ≤ ⌐ ⌐ ∆╢≤⇔≡™╢⁹ 11 

 12 

┘ ─  13 

─ ה ⌐╟╢ ⌂ ╩ ≤⇔≡⁸ ⌐⅔™≡⁸14 

╩ ┼ ∆╢↓≤⅛╠⁸ ─ ╡╩ ⌐ ⇔≡™╢⁹ 15 

⁸√╕ ה ─ ╩ ≤⇔≡⁸ ─ ⌐ ™ ╩16 

⌐ ∆╢↓≤⅛╠⁸ ⁸ ┘ ╩ ⌐ ⇔≡™╢⁹ 17 

╡⅔≥─ ה ⌐ ⇔≡ ⅜№∫√⁸ ─ ⌐18 

℮ ─ ┼─ ⌐≈™≡⁸ │⁸₈ ▪☿☻ ₉≢19 

⌐ →╠╣≡⅔╠∏⁸ ─ ▪☿☻≢╙ ≤⇔√ ⅜⌂ↄ⁸20 

─ ≤⇔≡ ↕╣√╙─⅜⌂™↓≤⅛╠ ≤⇔≡21 

⇔⌂⅛∫√≤⇔≡™╢⁹ 22 

 23 

 24 

 25 

 26 
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 ⌐ ∆╢ ─ ⌐≈™≡─ ─  1 

─  ─  

 

─ ⌐ ℮ ─ ┼─

⌐≈™≡─ ⁸ ┘ ╩∕─ ─

≤ ⌐ ™⁸↓╣╠─ ╩

⌐ ∆╢↓≤⌐╟╡⁸ ─ ╩ ╠⅛⌐

⇔⁸ ⌐╟╢ ─ ⌐╙

↕╣╢╟℮ ╘╢↓≤⁹ 

 

─ │⁸ ─ 79.2m3/s⅛╠

39.6m3/s⌐ ∆╢╙──⁸ ⌐ ™ ⌐

↕∑╢ ⅜ ↕╣╢↓≤⅛╠⁸ ⅝ ⅝ ⌐

≢⅝╢╙─≤ ⅎ≡™╕∆⁹ ┼─ ⌐≈™≡│⁸

₈ ▪☿☻ ₉≢ ⌐ →╠╣≡⅔╠∏⁸

─ ▪☿☻≢╙ ≤⇔√ ⅜⌂ↄ⁸

─ ≤⇔≡ ↕╣√╙─⅜⌂™↓≤⅛

╠⁸ ⌐│ ⇔≡⅔╡╕∑╪⁹ 

 ⇔⅛⇔⌂⅜╠⁸ ─ ⌐ ℮ ─

┼─ ╩ ∆╢√╘⁸ ∂ ≢

─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√ ⁸

─ ⌐ ∆╢ ─

⅜⁸ ⅜ 2.1mg/L⁸ ⅜ ≤

∂ 2.1mg/L≤⌂╢⌂≥⁸ ─ ⌐ ℮ ─

┼─ ⅜╒≤╪≥⌂™↓≤╩ ⇔≡⅔╡

╕∆⁹ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐≈™≡│⁸ ╩

 

    ⅛╠  2 

 3 

⁸╠⅜⌂⇔⅛⇔ ה │⁸ ─ ⌐ ℮ ─ ┼─ ╩4 

∆╢√╘⁸ ∂ ≢ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√≤⇔5 

≡™╢⁹ ⌐│ ─ ─╖⅜ ↕╣≡™√√╘⁸∕╣6 

─ ┼─ ⌐≈™≡─ ╩ ∆╢╟℮ ⌐ ╘√≤↓╤⁸7 

─≤⅔╡ ⅜№∫√⁹ 8 

⁸│≡™≈⌐ ה √╡─ │ ∆╢╙──⁸ ─9 

⌐╟∫≡ ─ │ ⅜╢√╘⁸ ─ ╩ ∆╢≤⁸ ─10 

⌐⌂╢↓≤⅛╠⁸ ⌐│ ┌⌂™╙──⁸ ⅝ ⅝ ⌐ ≢⅝11 

╢╙─≤⇔≡™╢⁹ 12 

fi│⁸ꜛ◦כ꜠ꜙⱵ◦ ה ╩ ≤⇔⁸ ⅜ ⇔╛∆™13 

╩ ≤⇔≡⁸ ─╒⅛⁸COD⁸ ⁸ ╡╪╩ ≤⇔≡14 

⇔⁸ ─ ⌐ ℮ ─ ┼─ ⅜╒≤╪≥⌂™ ≢№∫√≤⇔15 

≡™╢⁹ 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 



-  65 -  

 

─  1 

─ ה ╩ ≤⇔⁸ ┘ ⌐2 

∆≤⅔╡⁸ ⌐≈™≡│ ─ ⌐≡⁸ ⌐≈™≡3 

│⁸ ─℮∟ ⌐≡⁸ ∕─ ─ ╩ ⇔√≤⇔≡™╢⁹ 4 

 ─  5 

⅛╠  6 

 7 

⁸√╕ ה │⁸ ⌐ ∆≤⅔╡⁸ ─ ─8 

20 ⌐⅔™≡ ─ ╩ ⇔≡™╢⁹ ⅎ≡⁸ ⌐ ∆≤⅔9 

╡⁸37 ⌐⅔™≡ ה ╩⁸ ⌐⅔™≡ ╩⁸10 

⌐⅔™≡ ┘ ─ ╩ ⇔√≤⇔≡™╢⁹ 11 
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 ─ ⁸ ⁸  1 

⅛╠  2 

  3 
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┘  1 

 2 

▪  3 

─ ה ⌐╟╢ ─ ╡⌐≈™≡│⁸ ≤ ∂ ╩ ≤⇔⁸4 

⌐ ℮ ╩ ⌐ ∆╢ ─ ⌐⅔™≡⁸ ⅜ ≤⌂╢5 

╩ ≤⇔≡⁸ ╩ ⌐ ┼─ ─ ╩ ⇔√≤6 

⇔≡™╢⁹ 7 

─ ה ⌐╟╢ ┼─ ⌐≈™≡│⁸ ≤ ∂ ╩ ≤8 

⇔⁸ ─ ⅜ ≤⌂╡⁸ ─ ⅜ ≤⌂╢ ╩9 

≤⇔≡⁸ ⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╡⁸10 

╩ ⇔√≤⇔≡™╢⁹ │ ─≤⅔╡≢№╢⁹ 11 

 12 

 ─  13 

⅛╠  14 

▬ ┘  15 

─ ה ⌐╟╢ ┘ ┼─ ⌐≈™≡│⁸ ≤ ∂ ╩16 

≤⇔⁸ ─ ⅜ ≤⌂╡⁸ ─ ⅜ ≤⌂╢ ╩17 

≤⇔≡⁸ ⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╡⁸18 

⅛╠ ┼ ╩ ⇔√ ─ ╩ ⇔√≤⇔≡™╢⁹ 19 

 20 

 21 
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ה ─  1 

▪  2 

─ ה ⌐╟╢ ─ ╡⌐≈™≡│⁸ ─ ⌂ │⁸3 

⌐⅔™≡⁸ ╩ ─ 90mg/L ⁸4 

70mg/L ⌐ ⇔⁸ ┼ ∆╢↓≤⅛╠⁸ ─ ─5 

⌐ ╓∆ │ ⌂™╙─≤ ⇔≡™╢⁹ 6 

─ ה │ ⁸ ⌐ ∆≤⅔╡≢№╡⁸7 

─ ╩ ─ 79.2m3/s ⅛╠ 39.6m3/s ⌐ ∆╢↓≤ ⌐╟╡⁸ ─8 

│ ╟╡ ↕ↄ⌂╢↓≤⅛╠⁸ ─ ⌐ ℮ ⅜ ─9 

⌐ ╓∆ │ ⌂™≤ ⅎ╠╣⁸ ⌂ ≢ ─ ⅜ ╠╣≡10 

™╢╙─≤ ∆╢≤⇔≡™╢⁹ 11 

⁸⅔⌂ ה ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸ ⅜ ↄ⌂12 

╢ ┘ ─ ╩ ™≡ ⇔√ ⁸ ⌐⅔↑╢ ϴ ─13 

│ 6.2 ≤⌂╡⁸ ≢ ⇔√ ⁸ ─ ≢№╢ 9.2 ≤14 

═╢≤⁸ 67 ≤⌂╢≤─ ⅜№∫√⁹ 15 

 16 

  17 
km2  18 

⅛╠  19 

  
 

A 

 

B 

 

B- A 

 

1ϴ  20.2 9.2 - 11.0 

2ϴ  10.9 4.9 - 6.0 

3ϴ  6.6 3.0 - 3.6 

1  

1ϴ  17.5 7.6 - 9.9 

2ϴ  8.5 3.8 - 4.7 

3ϴ  4.4 2.1 - 2.3 

2  

1ϴ  8.5 3.8 - 4.7 

2ϴ  1.9 1.1 - 0.8 

3ϴ  0.3 0.2 - 0.1 
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 ⁸  1 

⅛╠  2 

 3 

▬ ┘  4 

╢╟⌐ ה │ ⌐ ∆≤⅔╡≢№╡⁸ ─5 

╩ ─ 79.2m3/s ⅛╠ 39.6m3/s ≤⇔⁸ ╩ ∆╢↓≤⌐╟╡⁸6 

⅛╠ 300 ⌐⅔↑╢ │⁸ ─ 6.0cm/s ⅛╠ ─ 3.8cm/s ⌐7 

∆╢↓≤⅛╠⁸ ─ ⌐ ℮ ⅜ ─ ┘ ⌐ ╓∆ │8 

⌂™≤ ⅎ╠╣⁸ ⌂ ≢ ─ ⅜ ╠╣≡™╢╙─≤ ∆╢≤9 

⇔≡™╢⁹ 10 
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 1 

 ⌐╟╢  2 

⅛╠  3 

 4 

─ ─  5 

─ ה │⁸ ⌐≡ ⇔⁸ ┘ ─6 

│⁸ ⌐≡ ⇔√ ⁸ ┼ ∆╢ ≤⇔√≤7 

⇔≡™╢⁹ 8 

⁸√╕ ה ─ ⌂ │⁸ ⌐⅔™≡ ╩9 

90mg/L ⁸ 70mg/L ⌐ ⇔⁸ ┼ ∆╢ ≤⇔√≤⇔≡™10 

╢⁹ 11 

ꜟ◒▬◘♪fiⱣ▬fi◖⌂ ה ╩ ∆╢↓≤⌐╟╡⁸ ─12 

╩ ─ 79.2m3/s ⅛╠ 39.6m3/s ⌐ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸13 

│ ≤ ⌐⁸ ⌂ ╩ ≢⅝╢ ≤⇔⁸ ╩14 

≤ ∂7ϴ ≤⇔≡ ╩ ∆╢↓≤⌐╟╡⁸ ⁸ ┘ ┼15 

─ ╩ ∆╢ ≤⇔√≤⇔≡™╢⁹ 16 

 17 

─  18 

─ ה ╡⌐≈™≡│⁸ ─ ⌐ ⇔⁸ ─ ─ ─19 

№╢ ╩ ∂╢↓≤ ┘ ⌐ ∆╢ ⌐⅔™≡20 

╩ ∆╢↓≤⅛╠⁸ ⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 21 

─ ה ⌐ ℮ ⁸ ┘ ⌐≈™≡⁸ │⁸22 

⌐ ≠⅝ ≢ ↕╣⁸ ≢ ↄ─23 

⅜№╢ ⸗♦ꜟ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ≢№╡⁸ ─ │ ↕24 
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™╙─≤ ⅎ╠╣╢≤⇔≡™╢⁹╕√⁸ ⌐⅔™≡ ─ ╩1 

℮↓≤⁸ ┘ ╩ ∆╢↓≤⌐╟╡⁸ ╩ ∆╢↓≤⅛2 

╠⁸ ⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 3 

 4 

 5 

⅜ ה ─ ⌐ ∆╢↓≤─⌂™╟℮⁸ ⌐ ∂√6 

╩ ⌐ ∆╢≤≤╙⌐⁸ ┼ ∆╢ ─ ⌐≈™≡│7 

╟╡ ↄ⌂╢╟℮⌐ ╘⁸ ─ ─ ⌐ ╓∆8 

╩ ⌂ ╡ ∆╢ ⅜№╢⁹ 9 

10 
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 ─ ⌐ ℮ ─ ┼─ ─  1 

⌐≈™≡ 2 

≤ ∕╣∙╣─₈ ₉⅔╟┘₈ ₉╩ ™≡⁸ ─3 

─ ╩ ∆╢≤⁸ │⁸ ⅜ ∆╢╙──⁸ ⌐ ™ ⌐4 

↕∑╢ ⅜ ↕╣╢√╘⁸ ⅜⁸ ─ 6 ⌐⌂╢↓≤⅛╠⁸ ⌐5 

│ ┌⌂™╙──⁸ ⅝ ⅝ ⌐ ≢⅝╢╙─≤ ⅎ≡™╕∆⁹ 6 

 7 

─ ─ ─  8 

   79.2m3/s× 65 51.48m3/s  9 

  39.6m3/s× 80 31.68m3/s  10 

 11 

◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™≡ 12 

◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ─╒⅛⁸COD⁸ ⁸ ╡╪─ ╩ ™╕⇔√⁹ ⇔13 

√⸗♦ꜟ⁸ ⅔╟┘ ⌐≈™≡│⁸ ⌐ ∆≤⅔╡≢∆⁹ 14 

 15 

⸗♦ꜟ─  16 

◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐№√∫≡│⁸DHI ♦fiⱴכ◒ ─⸗♦ꜟ DHI 17 

Mike ECO LAB Template╩ ⇔╕⇔√ 1 ⁹ 18 

 19 

 20 

1 ⸗♦ꜟ─  21 

 22 

 23 

 24 
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  1 

   ⅜ ⇔⁸ ⅜ ⇔╛∆™ ╩ ≤⇔╕⇔√⁹ 2 

 3 

 4 

≤ ⌐ ╩ ≤⇔╕⇔√⁹╕√⁸ │ ≤⇔⁸5 

─ ⌂ ╩╟╡ ⌐ ⇔╕⇔√⁹ 6 

 7 

 8 

♃כ♦╢™≡╣↕ ╩ ™≡ ⇔╕⇔√ 1 ⁹ 9 

  10 
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1  1 

   

 
79.2 m3/s  

39.6 m3/s  

1 3  

1 3  

 ɨ ╩ ™≡ 10  

3⅔╟┘ 5⌐⁸ ה ╡╪─

─ ─ ≤⌂∫≡™╢ ─

╩  

 

ה ⁸4.0 

m/s 

17.7 MJ/m2 

   27.7 ϴ 

 70  

  5.6 mm/day 

ה ╩ ∫√ 7 ─ ╩

⌐  

▪ⱷ♄☻ 2003 2020 7

╟╡  

⁸ ⁸ ⁸  

♃כ♦─ 1991 2020 7

╟╡  

 1×104 cm2/s  ─ ⅛╠  

 0.1 cm2/s  
─ ╠β1, 1989⁸ 

╠β2, 1983 ╩ ⌐  

─  2  ╟╡  

─  3  

 

╡╟☻כⱬ♃כ♦  

─  

╟╡  

─Ɽꜝⱷכ♃   

⁸ ⁸

♦♩ꜞ♃☻⁸  

4- 1 4- 4  

DHI Mike ECO LAB Template─ ─

Eutrophication Model 1 ─ ⌐╟╡

 

β1 ה ה ה ⌐⅔↑╢ ─ ⌐ ∆╢2 
No.36 p809 813 1986 3 

β2 ה ⌐⅔↑╢ ה ─ 30 p5154 
519 1983. 5 

 6 

2 ─ ≤ ─  7 

 
 

m3/day  

COD 

mg/L  

 

mg/L  

╡╪ 

mg/L  

 246.6 8.2 11.8 0.3 

 82.7 5.2 6.8 0.4 

 54.3 6.5 7.1 0.3 

 208.3 6.7 9.2 0.3 

 157.5 10.1 11.3 0.3 

 160.8 10.9 8.7 0.4 

 61.3 10.7 9.7 0.8 

β    2003 2020 ⁸ 2018 2022  8 
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 1 

3 ⌂ ─ ≤  2 

  

ˢm3/ s  x

COD 

mg/L  

 

mg/L  

╡╪ 

mg/L  

 152.83 4.9 0.8 0.13 

 17.39 5.6 2.7 0.38 

 1.07 6.9 1.5 0.22 

 0.18 6.7 2.2 0.17 

 0.11 8.9 2.2 0.51 

 0.10 6.4 1.8 0.36 

 0.21 7.3 3.8 0.36 

 0.12 8.2 1.8 0.40 

 0.18 7.4 2.6 0.40 

 0.24 4.1 1.1 0.10 

 0.03 2.8 0.6 0.04 

 0.15 4.2 0.6 0.06 

 0.05 3.8 0.3 0.06 

 84.15 5.3 2.8 0.27 

 3.08 4.7 0.7 0.08 

 0.07 4.3 1.0  0.10 

 0.13 4.0  1.0  0.04 

 0.28 2.1 0.5 0.01 

 0.67 2.4 0.9 0.01 

 0.28 2.5 1.3 0.01 

 0.99 2.1 0.6 0.01 

 0.96 4.9 1.9 0.08 

 0.28 5.2 0.9 0.03 

 0.47 6.9 0.8 0.04 

β ☻כⱬ♃כ♦ 2016 2018 ─ 6 8  3 

2020 2022 ─ 7 9  4 

 5 

  6 
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 1 

4- 1 ⱪꜝfi◒♩fi⌐ ∆╢Ɽꜝⱷ2 ♃כ 

 3 

 4 

 5 

4- 2 ⱪꜝfi◒♩fi⌐ ∆╢Ɽꜝⱷ6 ♃כ 

 7 

 8 

 9 

4- 3 ♦♩ꜞ♃☻⌐ ∆╢Ɽꜝⱷ10 ♃כ 

 11 

 12 

 13 

Ɽꜝⱷכ♃ Ɽꜝⱷכ♃

kgrb Pelagic paramenters: Max. grazing rate 1.5 /d

kdzb Pelagic paramenters: Zooplankton death rate 1st order 0.1 /d

kdz Pelagic paramenters: Zooplankton death rate 2nd order 12 /d

vefo Zooplankton physiological parameters: Growth efficiency 0.28g C/g C

vzn Zooplankton physiological parameters: N to C ratio in zooplankton 0.07g N/g C

vzp Zooplankton physiological parameters: P to C ratio in zooplankton 0.002g P/g C

refo Zooplankton physiological parameters: Respiration constant zooplankton carbon 0.3 dimensionless

Ɽꜝⱷכ♃ Ɽꜝⱷכ♃

mymd Pelagic paramenters: Growth rate diatoms 0.29/d

mymg Pelagic paramenters: Growth rate green algae 0.43/d

sep Pelagic paramenters: Sedimentation rate <2m 0.25/d

seve Pelagic paramenters: Sedimentation rate >2m 0.5 meter/day

kdma Pelagic paramenters: Death rate phytoplankton 0.2 /d

pla Pelagic paramenters: Light extinction constant phytoplankton 25 m2/g Chl-a

tetd Phytoplankton ecosystem parameters: Temperature dependency growth rate diatoms 1.05dimensionless

tetg Phytoplankton ecosystem parameters: Temperature dependency growth rate green algea 1.05dimensionless

pnmi Phytoplankton physiological parameters: Min. intracellular concentration of nitrogen 0.07g N/g C

pnma Phytoplankton physiological parameters: Max. intracellular concentration of nitrogen 0.17g N/g C

ppmi Phytoplankton physiological parameters: Min. intracellular concentration of phosphorous 0.002g P/g C

ppma Phytoplankton physiological parameters: Max. intracellular concentration of phosphorous 0.03g P/g C

kc Phytoplankton physiological parameters: Half-saturation concentration for phosphorus 0.005g P/g C

kni Phytoplankton physiological parameters: N uptake under limiting conditions 0.3 g N/g C/day

kpi Phytoplankton physiological parameters: P uptake under limiting conditions 0.05g P/g C/day

kpn Phytoplankton physiological parameters: Half-saturation constant for N uptake 0.3 g N/m3

kpp Phytoplankton physiological parameters: Half-saturation constant for P uptake 0.2 g P/m3

vm Phytoplankton physiological parameters: Fraction of nutrients released at phytoplankton death 0.9 dimensionless

fac Phytoplankton physiological parameters: Correction for dark reaction 1.3 dimensionless

alfaeu Phytoplankton physiological parameters: Light saturation intensity 20 E/m2/d

teti Phytoplankton physiological parameters: Temperature dependency for light saturation intensity 1 dimensionless

epsi Phytoplankton physiological parameters: Specification for nutrient saturation 0.001dimensionless

Ɽꜝⱷכ♃ Ɽꜝⱷכ♃

kmdm Pelagic paramenters: Detritus C mineralisation rate 0.05/d

sed Pelagic paramenters: Detritus C settling rate <2m 0.05/d

sevd Pelagic paramenters: Detritus C settling rate >2m 0.05meter/day

dla Pelagic paramenters: Light extinction detritus C 0.1 m2/g detritus C

tere Detritus ecosystem parameters: Temperature dependency for C mineralisation 1.14dimensionless

kmdn Detritus ecosystem parameters: Propertional factor for release of N from mineralisation 1 dimensionless

kmdp Detritus ecosystem parameters: Propertional factor for release of P from mineralisation 1 dimensionless
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4- 4 ⌐ ∆╢Ɽꜝⱷ1 ♃כ 

 2 

  3 

Ɽꜝⱷכ♃ Ɽꜝⱷכ♃

kmsn Simple sediment description: Proportional factor for N release from sediment 1 dimensionless

kmsp Simple sediment description: Proportional factor for P release from sediment 1 dimensionless

mdos Oxygen ecosystem parameters: Half-saturation constant in sediment 0.5 mg/l

tetn Sediment ecosystem parameters: Temperature dependency sediment N release 1.1 dimensionless

tetp Sediment ecosystem parameters: Temperature dependency sediment P release 1.1 dimensionless

nrel Sediment ecosystem parameters: N-relase under anoxic conditions 0.01g N/m2/day

prel Sediment ecosystem parameters: P-relase under anoxic conditions 0.01g P/m2/day

odsc_f Bottom Oxygen consumption rate 1̇ 8 g/m3/day
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 COD⁸ ⁸ ╡╪─  1 

≤ ─ ─COD⁸ ⅔╟┘ ╡╪─ │⁸ 3- 1 3- 3⅔╟┘ 5- 12 

5- 3 ─≤⅔╡≢∆⁹ ─ ⌐ ℮ ─ ┼─ ⅜╒≤╪≥⌂™ ≤⌂∫≡™3 

╕∆⁹ 4 

 5 

 6 

 7 

     79.2m3/s                 39.6m3/s  8 

 9 

3- 1 COD─ [ ]  10 

 11 

 12 

 13 

     79.2m3/s                 39.6m3/s  14 

 15 

3- 2 ─ [ ]  16 
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 1 

 2 

     79.2m3/s                 39.6m3/s  3 

 4 

3- 3 ╡╪─ [ ]  5 

 6 

 7 

4 ─ ─  8 

 9 

 10 

 11 

 12 

 13 

 14 

 15 

₈C- 3₉₈B- 3₉₈C- 4₉│⁸ 

⌐⅔↑╢ ─ 

╩ ∆⁹ 
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5- 1 COD─ ─ ⌐⅔↑╢  1 

 
 COD mg/L  

   

C- 3  5.1 5.1 0.0 

 4.9 4.9 0.0 

B- 3  4.1 4.1 0.0 

C- 4  4.2 4.2 0.0 

 2 

5- 2 ─ ─ ⌐⅔↑╢  3 

 
 mg/L  

   

C- 3  0.74 0.74 0.00 

 0.65 0.65 0.00 

B- 3  0.39 0.39 0.00 

C- 4  0.42 0.42 0.00 

 4 

 5 

5- 3 ╡╪─ ─ ⌐⅔↑╢  6 

 
 ╡╪ mg/L  

   

C- 3  0.092 0.092 0.000 

 0.077 0.077 0.000 

B- 3  0.048 0.047 - 0.001 

C- 4  0.051 0.051 0.000 

 7 

 8 

  9 
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 ⁸ ⁸  1 

 ⌐ ∆╢╙─╩ ↄ ⁸ ⌐ ∆╢╙─╩ ↄ ⁸ 2 

 3 

 4 

│ ה ─ ↕╣√ ≢№╡⁸ ─ ─5 

┘ ─ │ ╦⌂™ ≢№╢≤⇔≡™╢⁹ 6 

─ ה │⁸ ─≤⅔╡≢№╡⁸∕─ │ 3.7 ≤⇔≡™7 

╢⁹ 8 

⁸⅔⌂ ה ─ │ ⌐ ⅛╠ ∆╢ ─ ─√╘9 

↕╣╢⅜⁸ ╕≢⌐ ⌐ ∆ ⌐ ≠⅝ ⌂ ╡10 

⌐╟╡ ⇔⁸ ≢ ╘╠╣╢ ╩ ∆╢ ≤⇔≡™11 

╢⁹ 12 

 13 

┘ ─  14 

─ ה ─₈ ─ ⌐╟╢ ⌂ ₉ ┘ ─ ─₈15 

┘ ─ ₉╩ ≤⇔≡⁸ ⌐⅔↑╢ ┘ ⁸ ╩16 

⌐ ⇔≡™╢⁹ 17 

 18 

─ ┘  19 

⁸ ה ⁸ ⁸ ┘ ₈ ₉≤™℮⁹ ⌐ ∆20 

╢ ─ ⌐≈™≡│⁸ ∕─ ─ ╩ ℮≤≤╙⌐⁸21 

⌐ ∆ ┘ ⁸≡™⅔⌐♩כꜟ ╩ ∫√≤⇔≡™╢⁹╕√⁸22 

⌂ ┘ ∆═⅝ ─ ⁸ ─ ┘ ─ ⌐≈™≡╙23 

∕─ ─ ╩ ℮≤≤╙⌐⁸ ⌐ ∆╢ ─ ─ ≤24 

∂ ⌐⅔™≡ ╩ ∫√≤⇔≡™╢⁹ 25 

 26 

 27 

 28 

 29 

 30 

 31 
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 ─  1 

⅛╠  2 
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 1 

 ─  2 

⅛╠  3 

 4 
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─⧵ ה ⌂ ₈ ₉≤™℮⁹ ⌐ ∆╢ ┘1 

─ ⌐≈™≡│⁸ ∕─ ─ ╩ ℮≤≤╙⌐⁸ ⌐ ∆2 

⌐⅔™≡⁸ ╩ ∫√≤⇔≡™╢⁹╕√⁸ ⌂ ┘ ⌂ ─3 

⁸ ─ ┘ ─ ⌐≈™≡╙ ∕─ ─ ╩ ℮≤≤╙4 

⌐⁸ ⌐ ∆╢ ┘ ─ ─ ≤ ∂ ⌐⅔™≡5 

╩ ∫√≤⇔≡™╢⁹6 

 7 

 ─  8 

⅛╠  9 
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⁸│≡™≈⌐ ה ∕─ ─ ⌐ ╢ ⌐≈™≡⁸ ∕─ ─1 

╩ ℮≤≤╙⌐⁸ ┘ ≤ ∂ ≢⁸ ╩2 

∫√≤⇔≡™╢⁹╕√⁸ ─ ─ ⁸ ─ ≤─ │3 

⇔ↄ│ ─ ⌐≈™≡⁸ ∕─ ─ ╩ ℮≤≤╙⌐⁸4 

─ ─ ⌐╟╡ ─ ≤⇔≡ⱢꜘⱩ◘╩⁸ ─5 

─ ⌐╟╡ ─ ≤⇔≡Ɫ◒☿◐꜠▬╩ ⇔⁸6 

⌐ ∆ ⌐⅔™≡ ╩ ∫√≤⇔≡™╢⁹ 7 

 8 

 ─ ─  9 

 

 

 

 

 

 

─

─ ⌐

∆╢↓≤ 

┘∕─

⌐™≡⁸ ╩

∂≡ ≢⅝

╢↓≤ 

─ ╛

─

╩ ↑╛∆™

↓≤ 

┘∕─

╩ ⁸

─ ⌂

≤⇔≡

⇔≡™╢↓≤ 

⌐ ∆╢

⅜ ↄ⁸

⅜ ⇔╛

∆™↓≤ 

Ⱶ◘◗ Ừ Ừ ỏ Ừ Ừ 

○○♃◌ Ừ ỏ Ừ ủ Ừ 

ⱢꜘⱩ◘ Ừ Ừ Ừ ủ Ừ 

♅ꜛ►◕fiⱲ► ủ ỏ ủ ỏ Ừ 

 Ừ ╟ↄ№≡│╕╢⁸ủ №≡│╕╢⁸ỏ №╕╡№≡│╕╠⌂™ 10 

⅛╠  11 

 12 

 ─ ─  13 

 

 

 

 

 

 

─

⌐⅔™≡

─ ╛
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┘ ╩ ⇔√ ≢⁸ ─ │ ⌐╟╡ ⇔√≤⇔≡™20 
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┘ ─ ⌐ ─ ┘ ─ ─ ⅜ ∆╢4 
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⅝ ↕╣√ ⌐│⁸ ≤ ─ ╩ ⇔≡ ─ ╩ ℮8 

⌂≥─ ╩ ∂╢√╘⁸ │ ⌂ ≢ ↕╣╢╙─≤9 
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≢№╡⁸ ─ ⅜ ⌐ ⌐ ⇔≡™╢ ╙ ╘╠22 
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╛ ─ ⌐ ≠™≡⅔╡⁸ ─ │ ↕™╙─≤24 

ⅎ╠╣╢↓≤⅛╠⁸ ⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 25 
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⁸╠⅜⌂⇔⅛⇔ ה ─ │⁸ ─ ─ ⌐≤∫1 

≡ ⌂◄ꜞ▪≢№╢≤™℮ ⅜№╢⁹∕─√╘⁸ ─ ⌐╟╢ ┼2 

─ ╩ ∆╢√╘⁸ ≤ ─ ⁸ ⌐ ≠ↄ3 

╩ ↕╣√™⁹ 4 

  5 
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  1 

 2 

⅜ ה ⌐ ≠ↄ ⁸ ⁸╕∟⌂3 

╖ ⌐ ╘╠╣≡⅔╡⁸ │⁸4 

⌐ ⇔≡™╢⁹╕√⁸ ∆╢ ╙ ⅜ ⌐ ╘╠╣≡™╢⁹ 5 

─ ה ⌂ │⁸ ⌐⅔™≡ⱨ▼ꜞ6כ 

╛ ─ 13 ⁸ ⌐⅔™≡ ≤─┤╣№™ ─7 

⅜№╢⁹╕√⁸ ─ ⌐≈™≡│⁸₈ ₉⁸8 

₉⸗☻◖♪▬◘כ◦₈ ┘₈ ₉ ─ 34 ╩ ⇔≡™╢⁹ 9 

 10 

  11 

╢™≡╣↕ ה ⌂ │ ─≤⅔╡≤⇔≡™╢⁹╕√⁸12 

─ ↕⌐ ⅜ ╕╣≡™╢⅛╩ ⌐ ⇔√≤↓╤⁸ ┘ ─13 

│ ─ ↕≢│⌂ↄ⁸ ╩ ╪∞ ↕│ ─≤⅔╡≢14 

№╢≤─ ⅜№∫√⁹ 15 

─ ה ↕⌐≈™≡ ⌐ ⇔√≤↓╤⁸ ─ ≢│⁸ ⅛╠16 

≢⅝╢ ─ │ 21 ≢№╢─⌐ ⇔⁸ ─ │⁸ 6.5 ─17 

╩ ⇔√ ≢⁸ ─ │ 20 ─ ≤⇔≡™╢≤─18 

⅜№∫√⁹ 19 

╩כꜝ◌♩fi☿◒▪⌐ ה ╣╢ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸20 

─ ─ │ ≤─ ⅜ ╣╢╟℮⌐⁸ ─ ╩╙≤⌐ ⌐21 

─☻♩ꜝ▬ⱪ╩ ⇔√♦◙▬fi≤⇔≡™╢√╘⁸ ─ ⌐≈™≡╙⁸22 

─ ╩ ≡⁸ ≤⇔≡─╕≤╕╡╩ ⇔⁸ ─☻♩ꜝ▬ⱪ─▪23 

◒☿fi♩╩ ∆╢♦◙▬fi≤∆╢≤≤╙⌐⁸▪◒☿fi♩◌ꜝכ╩ ─ 1/324 

─ ⌐ ∆╢↓≤≢ ╩ ↄ ∑╢♦◙▬fi≤⇔⁸ ≤─ ╩ ╢25 

√╘≤─ ⅜№∫√⁹ 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 
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 ⌂ ⌐ ∆╢  1 

⌂  
  

1  2  3  1  2  3  

ⱦfiכ♃
 

ה      

 

↕ 34  60    

 254  36    

↕ 31  32    

fiכꜞ◓   
ⱬכ☻:ⱬכ☺ꜙ  
▪◒☿fi♩:  

Ⱳ▬ꜝכ 
│ 

Ⱳ▬ꜝכ 

       

 

↕ 46.5  46.6  44  30    

 36  37.4  38  15    

↕ 57  57  57  32    

fiכꜞ◓     ⱬכ☺ꜙ    

 
ה  3 ה 200  3 ה 80  

ה   
ⱬכ☻ ⱬכ☺ꜙ  
▪◒☿fi♩  

 
ה  

↕ 49.5 × 24
× ↕ 9.6  

↕ 71 × 34  
× ↕ 13  

fiכꜞ◓   ⱬכ☺ꜙ  

⅛╠  2 

 3 

 ⌂ ─ ↕ 4 

   

ⱦfiכ♃  67m( )  35m( )  

Ⱳ▬ꜝכ │ 

Ⱳ▬

 כꜝ

1  59m(NG )  

2  62m( )  

3  60m( )  

1 3  48m(

)  

 200m 80m 

 9. 6m 14m(♩♇ⱪꜝ▬♩ )  

 5 

 6 

┘ ─  7 

─ ה ⌐ ™ ─ ⅛╠─ ─ ⅜ ↕╣╢↓≤⅛╠⁸₈8 

─ ₉╩ ≤⇔≡⁸ ╩ ⌐ ⇔≡™╢⁹ 9 

 10 

 11 

 12 
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─ ┘  1 

⌂ ה  ⌐≈™≡│⁸ ╩ ≤∆╢ 10km ─ ╩2 

≤⇔≡⁸ ⌐╟╢ ⌂ ─ 16 ╩ ≤⇔⁸3 

∕╣╠─ ─ ╩ ╕ⅎ⁸ ⅜ ⌂ ⌐∕╣∙╣─ ≢4 

⌐╟╢ ╩ ∫√≤⇔≡™╢⁹ 5 

─ ה ⌐≈™≡│⁸ ≤ ─ ┘∕─ ─ ╩6 

⌐ ╩ ∫√ ⁸34 ⅜№╢≤⇔≡™╢⁹ 7 

─╠╣↓ ה ╩╙≤⌐⁸ ─ ⅜ ⌂╙─╩ ≤⇔≡⁸8 

⁸ ┘ ─ ⁸ ┘⌐ ─ ╩ ⇔≡⁸ ⌂9 

─ 16 ─℮∟⁸ ⌂ ≤⇔≡ ┘10 

─≤⅔╡ ╩ ⇔⁸ ⅛╠ ╩ ╗ ╩ ⌂11 

≤⇔√≤⇔≡™╢⁹ 12 

⌂ ה ⅛╠─ ─ ─ ⌐≈™≡⁸ ⌐ ⇔√≤↓╤⁸13 

⌐╟╢ ─ ≢⁸ ╩₈₃ ™ ─ ≤ ─ ⅜14 

≢⅝╢≤ ↕╣╢ ₉⁸₈ỏ ╛╛ ™ ─ ─╖ ≢⅝╢≤ ↕╣╢ ₉15 

┘₈Ἡ ™ ─ ┘ ─ ≤╙ ≢⅝⌂™≤ ↕╣╢ ₉─™16 

∏╣⅛⌐ ⇔√≤⇔≡™╢⁹ 17 

⁸√╕ ה ─℮∟⁸ ⅜₃≢№╢⌐╙ ╦╠∏⁸ ⌂18 

─ ≤⇔≡ ⇔⌂⅛∫√ ─ ⌐≈™≡ ⌐ ⇔√≤↓╤⁸₈19 

₉│ ⅛╠─ ⅜ ╕╣╢ ─℮∟⁸╟╡ ⅜ ⌂20 

₈↕⅝⇔╕◖☻⸗♃꞉כ ₉╩ ⇔√√╘⁸╕√⁸₈ ₉ ┘₈№═─Ɫ21 

ꜟ◌☻₉│ ─ ⅛╠⅛⌂╡ ⌐ ⇔≡⅔╡⁸ ─ ─ ⅜22 

╠⅛⌐ ↕™≤ ↕╣√√╘≤⇔≡™╢⁹ 23 

 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 
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 ⌂ ─ ─  1 

 

 

 
 

 
 

 

 

 

 

 

≢⅝╢ 

 

 

a 

ⱨ▼ꜞכ  

 

 
0.6 

km  

 

 
ἑ ⌂⇔ 

ה ─ⱨ▼ꜞכ ⅛╠ ⇔⌐

⌐ ≢⅝╢ ≤⇔≡

⇔√⁹ 

ה ⁸ ╩ ≤⇔√

─ ⅜№╢⁹ 

b 

≤─┤╣№

™  

 
 

1.9 

km  
꜠◒ ἑ ⌂⇔ 

ה ─ ⅛╠ ⇔⌐

≢⅝╢ ≤⇔≡ ⇔√⁹ 

ה ╩ ≤⇔√

─ ⅜№╢⁹ 

c  

 

2.4 

km  
 ἑ ⌂⇔ 

ה ─ ⅛╠ ⇔⌐ ≢

⅝╢ ≤⇔≡ ⇔√⁹ 

ה ⁸ ╩ ≤⇔√

─ ⅜№╢⁹ 

d 

↕⅝⇔╕ 

◖☻⸗♃꞉כ

  

2.5 

km  
 ἑ 

 

ה ─ ⅛╠ ≢⅝╢

≤⇔≡ ⇔√⁹ 

ה ╩ ≤⇔√

─ ⅜№╢⁹ 

e 

╖⌂≤  

 fiכꜞ◓

└╤┌ 

 
4.7 

km  
꜠◒ ỏ ⌂⇔ 

ה ─ ⅛╠ ⇔⌐

≢⅝╢ ≤⇔≡ ⇔√⁹ 

ה ╩ ≤⇔√

─ ⅜№╢⁹ 

1 │⁸ ─ ╩ ⁹ 2 

  2 ⁸ ⁸ ⁸ ┘ ─ ─ │⁸ ─≤⅔╡≢№╢⁹ 3 

ה ─ ⅛╠ √ ⌂ ─ ─ 16  4 

ה ─ ⅛╠ ⌂ ─ ╕≢─⅔╟∕─  5 

ה 1km ⁸ 1 5km⁸ 5km  6 

₈ ₉ ╒⅛⁸ 13 ⌐ ≠ↄ  7 

ה ꜠◒ ⌐☻ⱳ⁸♠כ ╡⁸ ╩fiꜛ◦כ◄ꜞ◒꜠─ ≤⇔≡ ↕╣╢  8 

⌐ ─ ≢ ↕╣╢  9 

⌐ ╩ ≤⇔≡ ↕╣╢  10 

ה ủ ™ ─ ≤ ─ ⅜ ≢⅝╢≤ ↕╣╢  11 

ỏ ╛╛ ™ ─ ─╖ ≢⅝╢≤ ↕╣╢  12 

Ἡ ™ ─ ┘ ─ ≤╙ ≢⅝⌂™≤ ↕╣╢  13 

  3 ≢⅝╢ │⁸ ╩ ⌐ ⇔√ ⌐ ≢⅝╢ ╩ ∆⁹ 14 

╟╡  15 
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 1 

  ⌂ ─ ─  2 

╟╡  3 

 4 

ừ ⌂ ─  

No.  No.  

a ⱨ▼ꜞ כ  d ↕⅝⇔╕◖☻⸗♃꞉כ  

b ≤─┤╣№™  e ╖⌂≤ ◓ꜞ  ┌╤└fiכ

c    
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 ┘  1 

⌂ ה  ─ ⅛╠ ╩ ╗ ─ ╩2 

™⁸ ─ ⅜ ⇔√ ╩ ≤⇔≡⁸ⱨ◊♩⸗fi♃3ꜙ☺כ 

⌐╟╡⁸ ─ ⌐╟╢ ⌂ ─ ─ ╩ ⇔√≤⇔≡™╢⁹4 

─ ─ ⌐≈™≡│⁸ ─ ─ ╩ ⇔√5 

─ ─ ╩ ─ ≤ ⇔≡™╢⁹ 6 

⁸≡⇔≥ ה ─ ⌂ ⌐⅔™≡⁸ ─  ⱦfi7כ♃⁸

⅜ ↕╣⁸∕╣╠─ ⌐№╢ ─ ╖╛ ⅜ ↕╣⌂ↄ⌂╢⅜⁸8 

⌐│ ╦╠∏ ⅜ ↄ─ ╩ ╘≡™╢≤⇔≡™╢⁹ 9 

⌂℮╟─↓ ה ─ │№╢⅜⁸∕─ │ ≢№╡⁸ ─10 

╩ ≤─ ╩ ╢╟℮ ⌐ ∆╢≤≤╙⌐⁸ ⌂ ╡ ╩11 

™⁸ ⅛╠─ ⌐ ∆╢↓≤⅛╠⁸ ─ ⌐╟╢ ⌂12 

│ ↕╣⁸ ⌂ ┼─ │ ⌂™╙─≤ ↕╣╢≤⇔≡™╢⁹ 13 

 14 

 15 

 16 

a  ⱨ▼ꜞכ ( )        5 11 21  

  

b  ≤─┤╣№™        6 2 13  

  

 

 

  

 
 

 

 ⌂ ─ ≤ ⁸  
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c                    6 2 13  

  

 

d  ↕⅝⇔╕◖☻⸗♃꞉כ          6 7 23  

 β │  

  

 

e  ╖⌂≤ fi└╤┌           6כꜞ◓ 2 13  

  

 

 ⌂ ─ ≤ ⁸  1 

╟╡  2 

 3 

 4 

 5 
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─ ─  1 

─ ה  ⌐≈™≡│⁸₈ ₉ ⁸ ─2 

⌐ ⇔⁸ⱬכꜝ◌☻כ│ ╛ ─ ≤─ ⌐ ↕╣√3 

╠⇔™ ╢™ ≢№╢ ╖⌐◦ⱨ♩⇔√ ╢™ⱬכ☺ꜙ ⁸▪◒☿fi4 

│כꜝ◌♩ ה ה ─ ה╖ ─ ╖ ⁸ ─ ─ ⌐5 

⇔⁸ ≤ ≢№╢ ╩ ∆╢↓≤≢⁸ ≤─ ╩6 

╢ ≤⇔√≤⇔≡™╢⁹ 7 

⌂♩◒fiⱤ◖│ ה  ≤⇔⁸ ─ ─ ╩ ╢ ≤⇔√≤⇔8 

≡™╢⁹ 9 

⌐ ה ™ ─ │ ∆╢╙──⁸ ⌂ ╡ ╩ ™⁸ ⅛╠10 

─ ⌐ ∆╢ ≤⇔√≤⇔≡™╢⁹ 11 

 12 

─  13 

⁸│ ה ≢ ↄ─ ⅜№╢ⱨ◊♩⸗fi♃כ☺ꜙ ╩ ⇔≡14 

⅔╡⁸ ⌐ ≢⅝╢√╘⁸ ─ │ ↕™╙─≤ ⅎ╠╣⁸╕√⁸15 

─ │ ≤─ ╩ ╢⌂≥─ ─№╢ ╩ ∂╢16 

↓≤⅛╠⁸ ⌐ ≠ↄ │ ⇔⌂™≤⇔≡™╢⁹ 17 

 18 

  19 
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 ≤ ≤─ ╣ ™─ ─  1 

 2 

╛ ה ─ ⌂ ⁸≡™≈⌐♩כꜟ ┘ ─3 

⌐⅔↑╢ ≢│⁸ ─≤⅔╡⁸ ─ ⌂ ≢№╢4 

⁸ ⁸ ⁸5 

⁸ ⁸ ┘ 89056 

╩ ∆╢ ≤⇔≡™╢⁹ 7 

⁸√╕ ה │⁸ ─ ─√╘ ╩ ℮ ≢№╢≤≤╙8 

⌐⁸ ╙♩ꜝⱩꜟ ⌐╟╡ ⌐╟╢ ─ ─ ⅜№╢≤⇔≡9 

™╢⁹ 10 

 11 

┘ ─  12 

─ ה ─₈ ─ ₉ ┘ ─ ─₈ ─13 

₉╩ ≤⇔≡⁸ ≤ ≤─ ╣ ™─ ─ ╩ ⌐ ⇔≡™14 

╢⁹ 15 

 16 

─ ┘  17 

 ⌂ ≤ ≤─ ╣ ™─ ─ ─  18 

₈ ה ●▬♪ⱴ♇ⱪ₉ ⌐╟╡ ┘ ╩ ™⁸ ⌐⅔19 

↑╢ ⌂ ─♩כꜟ ≢ 18 ╩ ⇔√≤⇔≡™╢⁹ 20 

√⇔ ה 18 ⌐≈™≡⁸ ⅜  21⅜♩כꜟ☻☿◒▪⁸⇔

┘ ─ ⅜ ∆╢≤ ↕╣╢ ─ ⌂22 

≥♩כꜟ ⌂╡⁸ ⅛≈ ─ ⅜ ↕╣╢╙─╩⁸ ⌂ ≤ ≤23 

─ ╣ ™─ ─ ≤⇔≡ ╩ ⇔√≤⇔≡™╢⁹ 24 

√⇔ ה ⌐⅔↑╢ ─ ┘ ─ ⌐≈™≡⁸ ─25 

┼─ ⅝ ╡ ┘ ╩ ™⁸ ─≤⅔╡ ⇔√≤⇔≡™26 

╢⁹ 27 

 28 

 29 

 30 

 31 

 32 

 33 
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 ⌂ ≤ ≤─ ╣ ™─ ─ ─  1 

 

 
  

 

/

 

 

a 
≈

╡

 

╡ 

┘ 
39/ 120 

ה ⁸Ᵽ▬◒ ┘ Ᵽ☻

⌐╟╢▪◒☿☻⅜№╢⁹ 

ה ╡╩ ≤⇔√ ⅜╒≤╪≥≢№╢⁹ 

ה 2 ─ │ 3 ≢№╢⁹ 
╡ 37/ 120 

b 
 

 

 27/ ה 22 ┘Ᵽ▬◒ ⌐╟╢▪◒☿☻⅜№╢⁹ 

ה ╩ ≤⇔√ ⅜ ™⁹ 

ה ─ ┘ ─ │♃כ♦

↕╣≡™⌂™⁹ 
 14/ 22 

c 

≤

─ 

┤╣

№™ 

 

⁸ ⁸Ⱳכꜟ ┘⁸

╡⁸ ⁸ ─  
513/ 500 

ה ⁸Ᵽ▬◒ ┘ Ᵽ☻

⌐╟╢▪◒☿☻⅜№╢⁹ 

╩כꜙ◐ⱬכⱣה ≤⇔√ ⅜ ↄ⁸♪♇◓

ꜝfi⁸ ─ ⁸ ╡ ⌐ ─ ╙╖╠╣

╢⁹ 

ה ─ ┘ ─ │♃כ♦

↕╣≡™⌂™⁹ 

⁸ ╡⁸ ─ ⁸♪♇

◓ꜝfi  
25/ 500 

d 

 

♥♬☻⁸ ⁸☺ꜛ◑fi◓⁸

fi◓⁸◐כ◊►  
7/189 

ה ┘Ᵽ▬◒ ⌐╟╢▪◒☿☻⅜№╢⁹ 

ה ⁸♥♬☻╩ ≤⇔√ ⅜ ™⁹ 

ה 3 ─ ─ │⁸ ⅜ 900

⁸♥♬☻ ⅜ 1.3 ⁸Ᵽכⱬ◐ꜙכ ⅜ 500

≢№╢⁹ 4 ─ ─ │⁸ 2.7

≢№╢⁹ 

♥♬☻⁸ ⁸☺ꜛ◑fi◓⁸

fi◓⁸◐כ◊► ⁸Ᵽכⱬ

כꜙ◐  

86/189 

e 
 

☻ⱳכ♠─ ⁸ ⁸♥♬

☻⁸ ⁸ ⁸ ⁸ ─

 

135/340 
ה ┘Ᵽ▬◒ ⌐╟╢▪◒☿☻⅜№╢⁹ 

ה ─ │⁸ ╩ ≤⇔√ ⅜ ™⁹ 

ה ─ │ ↕╣≡™⌂™⁹ 3

─ ─ │ 18.1 ≢⁸ │

⅜ 13.2 ⁸ ⅜ 2.2 ⁸♥♬☻ ⅜

2.1 ⁸ ⅜ 0.7 ≢№╢⁹ 4

─ ─ │⁸ 10.0 ≢№╢⁹ 

▬ⱬfi♩ ⁸ⱪ⁸ꜟכ

 
-  

f   

 

⁸ ⁸Ᵽכⱬ◐ꜙ⁸כ

⁸ ⁸♥♬☻⁸ꜝ fi♬

fi◓  

55/63 
ה ┘Ᵽ▬◒ ⌐╟╢▪◒☿☻⅜№╢⁹ 

╩♠כⱳ☻ה ≤⇔√ ⅜ ™⁹ 

ה 3 ─ │ 32 ≢№╢⁹

─ ─ │ 5.5 ≢⁸ │ ⅜

1.9 ⁸ ⅜ 1.4 ⁸♥♬☻ ⅜

1.5 ⁸ ⅜ 0.7 ≢№╢⁹ 

─ ─ │⁸ 1.5 ≢№╢⁹ 

⁸ ⁸ ⁸ ⁸♥

◓fi◐כ◊►⁸☻♬  
15/63 

1 │⁸ ╩ ⁹ 2 

  2 │⁸ ⌂ ≤ ≤─ ╣ ™─ ─ ↔≤⌐⁸ ⅜ ↕╣╢ ─3 

╩ ⇔√⁹ 4 

  3 ─ │ ⇔√ 65 ⁸ 64 ╕≢⁸ ≥5 

╙ ╕≢ ⁹ 6 

  4. │ ─ ─ ⁸ │HP ≢ ↕╣≡™╢ ─ ╩ ∆⁹ 7 

  5 ₈-₉│▬ⱬfi♩─ ⌐╟╡ ─ ⅜ ↕╣≡™√↓≤╩ ∆⁹ 8 

╟╡  9 

 10 
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 1 

 2 

 3 

 4 

  5 

 ⌂ ≤ ≤─ ╣ ™─ ─ ┘ ─  

( ⅛╠ )  

 

 

No.  No.  
a ≈╡  d  
b  e  
c ≤─┤╣№™  f   

 

 

 

 

 


