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 1  ─  

₈ ₉≤™™╕∆⁹ ≢│⁸ ╛ꜞ◘▬◒ꜟ☿fi♃כ─ ⅜ ╪≢⅔╡⁸

╙ ─ ╩ ↑╢√╘⌐│⁸ ─ ⅜ ≤⌂∫≡™╕∆⁹ 

5 9 ⌐│⁸ ─ ⌐ ↑√ ⌂ ╩ ⇔⁸ ─ ╛

╩ ╡╕≤╘√₈ ₉ ₈ ₉≤™™╕∆⁹ ╩ ⇔╕⇔√⁹ 

₈ ₉≤™™╕∆⁹ │⁸ ╛ ─ ╩

⇔⁸ ─ ─ ⌂ ╩ ∆╢↓≤╩ ≤⇔╕∆⁹ 

 

 2  ─  

≢│⁸ ╩ ∆╢ ≢─ ⁸ ⱨ꜡⁸כ ╩ ⇔╕∆⁹ 

 

 1  ↔╖ ─  

1 ↔╖  

↔╖─ ≤  

─↔╖─ ┘ │⁸  2- 1─≤⅔╡≢∆⁹ 

↔╖│ fiꜛ◦כ♥☻╢╟⌐ │ ⌐╟╢ ≢№╡⁸ ↔╖

│ ⌐╟╢ │ ⌐╟╢ ≢∆⁹ 
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↔╖ 
⁸  

 fiꜛ◦כ♥☻

 

2 1  

1 2  
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1 №√╡ 
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50kg↔≤⌐ 500  
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↔╖ ⱨ꜡כ 

─↔╖ ─ ╣│⁸  2- 1─≤⅔╡≢∆⁹ 

╙╛∑╢↔╖ ┘ │⁸ ≢ ⇔≡™╕∆⁹ 

ⱪꜝ☻♅♇◒ │⁸ ꜞ◘▬◒ꜟ☿fi♃כ≢ ה ה ╩ ∫≡™╕∆⁹ 

⁸ │⁸ ꜞ◘▬◒ꜟ☿fi♃כ≢ ┘ ⁸┘╪⁸Ɑ♇♩Ⱳ♩ꜟ│ ≢

╩ ∫≡™╕∆⁹╕√⁸ ⁸ ה ⌐≈™≡│⁸ ꜞ◘▬◒ꜟ☿fi♃כ≢ ─

╖╩ ∫≡™╕∆⁹ 

╙╛∑⌂™↔╖ ┘ ↔╖ │ ⌐ ⇔⁸ ⌐ ⇔≡™

╢ ≢ ה ⁸ │ ≢ ⁸ │ ⁸

│ ╩⇔≡™╕∆⁹ 

 

 
β ↔╖│  

 2- 1 ↔╖ ─ ╣ 

  

╙╛∑╢↔╖

╙╛∑⌂™↔╖

↔╖

ⱪꜝ☻♅♇◒

ה
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┘╪

ꜞ◘▬◒ꜟ☿fi♃כ
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ה  

─ ┘ ─ │⁸  2- 2─≤⅔╡≢∆⁹ 

│ ⅛╠ 48 ⁸ ꜞ◘▬◒ꜟ☿fi♃כ│ ⅛╠ 23 ⁸ ꜞ◘▬

◒ꜟ☿fi♃כ│ ⅛╠ 31 ⅜ ⇔≡™╕∆⁹ 

 2- 2 ─  

  

 
 

↔
╖

 

 ╙╛∑╢↔╖⁸  

   ⱡ 39 47 

◌כ♩☻   

 90t / 1  

 13,738 m2 

 1,620 m2 

 51 5 14 11  

  

ה  ▬fiⱨ▫ꜟ◖  ⱪꜝfi♩  

ꜞ
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◒
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☿
fi
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 ⱪꜝ☻♅♇◒  

   ⱡ 39 47 

 ⁸  
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 13 6  
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⁸┘╪⁸ ⁸ ⁸ ה  
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│ ≢ ⁸  

∕─ │  
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2 10 ⸗♦ꜟ  
5 04  

  

 
 

 
⁸ ⁸ ↔╖⁸ ה╖↔

⁸ ↔╖ 

   21 1 

  

 ◘fi♪▬♇♅  

 32,630 m² 
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 284,682 m³ 5 6  
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─  

─ ─ │⁸  2- 2─≤⅔╡≢∆⁹ ┘ ꜞ◘

▬◒ꜟ☿fi♃כ│ ™─ ⱡ ⌐ ⇔⁸ ꜞ◘▬◒ꜟ☿fi♃כ ┘

│⁸ ⌐ ⇔≡™╕∆⁹ 

 

 

╩╙≤⌐  

 

 2- 2 ─ ─  

  

 

 

ꜞ◘▬◒ꜟ☿fi♃כ 

⁸ 

ꜞ◘▬◒ꜟ☿fi♃כ 
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2 ↔╖ ─  

↔╖ ┘ 1 1 √╡─↔╖  

─ ↔╖ ┘ 1 1 √╡─↔╖ │⁸  2- 3 ┘  2- 3─≤⅔╡≢∆⁹ 

5 ─ ↔╖ │⁸ ≤ ⇔≡ 1,972 9. 3 ⇔≡™╕∆⁹ 

↔╖ │⁸ 3 ⇔≡™╕⇔√⅜⁸ 5 ⌐ ⇔⁸

≤ ⇔≡ 1,236 8.7 ⇔≡™╕∆⁹╕√⁸ ↔╖ │ ⌐№╡⁸

5 │⁸ ≤ ⇔≡ 737 10.4 ⇔≡™╕∆⁹ 

1 1 √╡─↔╖ │ ╩ ╡ ⇔≡⅔╡⁸ 5 ─ 1 1 √╡─↔╖

│⁸ ≤ ⇔≡ 64 / ה 5.9 ⇔≡™╕∆⁹ ─№╢ 4

⌐⅔™≡⁸ ≤ ─ 1 1 √╡─↔╖ ╩ ∆╢≤⁸ ⅜ 180 /

ה ╒≥ ╩ ∫≡™╢ ≢∆⁹ 

 

 2- 3 ↔╖ ┘ 1 1 √╡─↔╖ 5  

 
1 1 √╡─ ↔╖ Ν  

 

 

 2- 3 ┘ ─ 1 1 √╡─↔╖ 5  
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↔╖─  

─ ─↔╖ │⁸  2- 5─≤⅔╡≢∆⁹ 

ⱬכ☻ ≢│⁸ 5 ─ ⌐⅔™≡⁸ ⅜ 49.2 ≢ ╙ ↄ⁸

™≢ ה ⅜ 26. 0 ⁸ ⱶ◗ה ⅜ 14. 9 ≢∆⁹ 

│⁸ 5 ─ ≢ ⅜ 44. 9 ⁸ ⅜ 8. 1 ⁸ ⅜ 47. 1 ≢∆⁹ 

│⁸ 5 ≢ 7,800 10,500kJ/kg ≢ ⇔≡™╕∆⁹ 

 

 2- 5 ─↔╖ 5  

 
β ⌐╟╡⁸ ⅜ 100 ⌐⌂╠⌂™ ⅜№╢⁹ 

  

kg/m3 176 134 115 132 86 128

30.1 26.6 25.9 28.5 18.6 26.0

12.5 15.0 16.9 11.2 19.1 14.9

5.6 3.3 6.5 7.2 9.9 6.5

49.6 53.9 42.3 50.7 49.5 49.2

0.9 0.4 4.7 1.3 2.2 1.9

1.3 0.8 3.7 1.0 0.6 1.5

55.1 52.3 42.7 51.8 38.9 48.2

22.4 29.5 27.4 19.8 30.1 25.8

10.3 6.5 10.4 13.1 17.0 11.5

8.0 9.2 5.7 11.2 8.6 8.5

1.8 0.8 7.9 2.3 4.2 3.4

2.4 1.6 5.9 1.8 1.2 2.6

45.3 49.5 38.9 45.3 45.4 44.9

7.5 5.3 13.4 7.2 6.9 8.1

47.1 45.3 47.7 47.5 47.8 47.1

kJ/kg 8,523 9,298 9,603 7,813 10,448 9,137

kJ/kg 7,738 7,285 8,005 8,970 7,855 7,971

(
)

dt%

(
)

dt%

dt%
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ꜞ◘▬◒ꜟ ┘  

─ꜞ◘▬◒ꜟ ┘ │⁸  2- 6 ┘  2- 5─≤⅔╡≢∆⁹ 

ꜞ◘▬◒ꜟ │⁸ 5 ≢ 11.2 11.8 ≤╒╓ ┌™≢ ⇔≡™╕∆⁹ 5 ─

ꜞ◘▬◒ꜟ │⁸ ≤ ⌐⌂∫≡™╕∆⁹ 

│⁸ ⌐№╡⁸ 5 ─ │⁸ ≤ ⇔≡ 201 /

8.5 ⇔≡™╕∆⁹ 

 

 2- 6 ꜞ◘▬◒ꜟ ┘ 5  

 
 

 

 2- 5 ꜞ◘▬◒ꜟ ┘ 5  
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 2  ─  

1  

─ │  2- 7⁸ ┘ ─ │  2- 6─≤⅔╡≢∆⁹ 

│⁸ꜞ ▪☻ ⌐ ⇔√ ─ ─√╘⁸ ⅜ ⌂ ⅜ ⌂™

≢№╡⁸ ⌐╟╡ ╩ ─ ⁸☻◒ꜝ♇ⱪ▪fi♪ⱦꜟ♪⌐╟╡ ⌐ ⅎ╩ ℮ ⅜№

╡╕∆⁹ 

 

 2- 7 ─  

  

 ⱡ 39 47 

 26,037 m2 ─ ╩ ╗  
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2  

─ │  2- 7─≤⅔╡≢∆⁹ 

─ ⌐│ 6 ⅜ ⇔≡⅔╡⁸ │ 6 ⅛╠

4 ╩ ⇔≡ ⇔≡™╕∆⁹╕√⁸ ─ ⌐│ ─

ⱪכꜟ ₈ ⱪ⁹∆╕™™≥₉ꜟכ ⅜№╡⁸ ⱪכꜟ─ ╩ ╪≢⁸

⌐≈⌂⅜∫≡™╕∆⁹ 

 

 

╩╙≤⌐  

 2- 7 ─  
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3  

─  

─ ╩  2- 8⌐ ⇔╕∆⁹ ⁸ ⌐ ╦∑≡ ─

⅝╩ ⇔≡™╕∆⁹ 

 

 2- 8 ─  

  

 
ꜞ◘▬◒ꜟ☿fi♃כ ─  

45 8 31 690  
22 5 18 515  

 
ꜞ◘▬◒ꜟ☿fi♃כ ─  

∕─  

  

 ⌂⇔ 

 ⌂⇔ 

 ⌂⇔ 

║™  60%⁸ 70% 

 200% 

 ⌂⇔ 

 
╩ ℮ │⁸ ⌐ ≠ↄ⁹ 

∕─ ⁸ ( ─ ╩ ↄ)⌐⅔↑╢ ⌐ ⁹ 

 
─ ≤ ⱪכꜟ ─ │⁸ ⌐ ⁹ 

─ ⁸ ┘⁸ ↕⌐ ∂≡₈ ₉╕√│₈
┘ ─ ─ ₉⅜ ⁹ 

 ⌂⇔ 

 ⌐ ≠ↄ ⅜ ⁹ 

 
─ ⅜ ⱡ ⌐ ↕╣≡™╢⁹╕√⁸
≢ ⅜ ↕╣≡™⌂™ ⌐╙ ⅜№╢ №╡⁹ 

 ⌂⇔ 

 ⌂⇔ 

 
⌂⇔ ─ ⁹√∞⇔⁸ ⅛╠─ ⌐ ╩

ⅎ⌂™╟℮ ∆╢ №╡⁹╕√⁸ │ ⁹ 
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⌐ ∆╢ ⅝⌐≈™≡ 

─ │⁸ ⌐ ↕╣≡⅔╡⁸ ⁸ ⅜№╢↓

≤⅜ ↕╣≡™╕∆⁹ ─ ⌐ ╩ ∆╢↓≤│ ≢№╢╙──⁸

⅜ ∆╢ ┘∕─ ⌐⅔™≡⁸ ─ ╛ ╩ ℮ │⁸

⌐╟╢ ⅜ ⌐⌂╡╕∆⁹ 

─ │  2- 8⁸ ⅝ⱨ꜡כ│  2- 9─≤⅔╡≢∆⁹ 

⌐⅔™≡│⁸ ─ ⌐⅔™≡⁸ ─ ה ╩ ℮√╘⁸

⅝╩ ℮ ⅜№╡╕∆⁹╕√⁸ ─ ╩ ℮ ╙⁸ ─

⅝⅜ ≢№╡⁸ ⌐ꜟכꜙ☺◔☻ ╩ ╓∆ ⅜№╡╕∆⁹ 

 

⌐ ∆╢ ⅝⌐≈™≡ 

ⱪכꜟ ─ ┘ ─ │⁸ ⌐ ⇔╕∆⁹ ─ ╩

∆╢√╘⌐│⁸ ─ ╩∆╢ ⅜№╢╒⅛⁸ ↕⌐ ∂≡₈

₉╕√│₈ ┘ ─ ─ ₉⅜ ⌐⌂╡╕∆⁹ 

 

┼─ ⌐≈™≡ 

│⁸ ─ ⌐ ⇔╕∑╪⅜⁸ ╩ ∆╢↓≤⌐╟∫≡⁸ ⌐

№╢ ⅛╠─ ⌐ ╩ ⅎ╢ ⅜№╢↓≤⅛╠⁸ ╩ ∆╢ ≤─

⅜ ≢∆⁹╕√⁸ ⅛╠─ ⅛╠⁸ ─ ⌐ √∫≡│⁸ ─ ╛ ╩

⌐ ⇔√ ≤∆╢ ⅜№╡╕∆⁹ 

 

 

βⱧfi◒ ─ ⅜  

 2- 8 ─  
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 2- 9 ⌐⅔↑╢ ⅝ⱨ꜡כ  
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4  

│⁸↔╖ ≤⇔≡ 1.3ha─ ⅜ ⅜⌂↕╣≡™╕∆ 49

8 5  49 ⁹⇔⅛⇔⁸ ─ ⌐ ™⁸ ⌐ ╩ ℮↓≤⌐⌂╢

↓≤⅛╠⁸ ─ ⅝⅜ ≤⌂╡╕∆⁹ 

 

▫♥ꜞ▫♥כꜚ 5  

▫♥ꜞ▫♥כꜚ─ │⁸  2- 9─≤⅔╡≢∆⁹ 

 

 2- ▫♥ꜞ▫♥כꜚ 9  

  

  

 
⅝ ╖╩  

⁸ⱪꜝfi♩  

 
│ ┘  

⌐ №╡  

●☻ ⱪ꜡Ɽfi●☻ 
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 3   

 1  ─ ה  

─ ה │⁸ ╩ ⇔╕∆⁹ 

 

1 ─  

─ │⁸ ─ ╩ ⇔⁸ ─≤⅔╡≤⇔╕∆⁹ 

 

 

2 ─  

─ ╩ ╕ⅎ⁸ ─ 3 ╩ ─ ≤⇔╕∆⁹ 

 

⌐ ↄ⁸ ה ⌐ ⇔√      

─ ⌐ ∆╢√╘⁸ ה ╩ ⅎ√ ⌂ ⌐∆╢≤≤╙⌐⁸♄▬○◐

◦fi ─ ─ ╩ ⇔⁸ ⌂ ⅜ ⌂ ≤∆╢⁹ 

 

⌐ ⇔√ ⌐╛↕⇔™      

◄Ⱡꜟ◑כ ╛ ◄Ⱡꜟ◑כ ╩ ℮↓≤⌐╟╡⁸ ╩ ⇔⁸ ⌐

∆╢ ⌐∆╢≤≤╙⌐⁸ ⌐ ∆╢ ≤∆╢⁹ 

 

⌐ ╣⁸ ⌐╦√╡ ⌂      

⁸ ╩ ⇔⁸ ≤ ╩ ╗ꜝ▬ⱨ◘▬◒ꜟ◖☻♩╩ ∆

╢≤≤╙⌐⁸ ⌂ ╩ ℮↓≤≢⁸ ⌐╦√╡ ⌐ ╣√ ≤∆╢⁹ 

 

 3- 1 ─ ┘   

₈ ₈ה₉ ₈ה₉ ₉╩ ⌡ ⅎ√ₐ ⌂↔╖ ₑ 

   

ₒ ─ ₓ 

 
₈ ₈ה₉ ₈ה₉ ₉╩ ⌡ ⅎ√ₐ ⌂↔╖ ₑ 

ₒ ─ ₓ 
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 2  ─  

1  

─ │⁸ ─≤⅔╡≤⇔╕∆⁹ 

¶ ╙╛∑╢↔╖≤⇔≡ ↕╣√╙─ 

¶ ╙╛∑⌂™↔╖ ┘ ↔╖─ ─℮∟ ─╙─ 

¶ ─ ─℮∟ ─╙─ 

 

2  

─ │⁸ ─ ꜟכꜙ☺◔☻  10  P.69 ⌐ ≠⅝⁸₈ 14

₉≤⇔╕∆⁹ 

 

3  

─  

─ │⁸ ─≤⅔╡≢∆⁹ 

ᵑ │⁸ 14 ⌐⅔↑╢╙╛∑╢↔╖─ ⌐⁸╙╛∑

⌂™↔╖ ┘ ↔╖─ ⁸ ┘⌐⁸ ─ ╩ ⅎ⁸⅛

≈⁸ⱪꜝ☻♅♇◒ ─ ╩ ∂√╙─≤∆╢⁹ 

ᵒ │⁸ ≤⌂╢ ─ ⌐ ≠ↄ ╩ ∂≡ ∆╢⁹ 

ᵓ ⱪꜝ☻♅♇◒ ─ │⁸ ∆╢(2)  ⱪꜝ☻♅♇◒ ─

™⌐≡ ∆╢⁹ 

 

ⱪꜝ☻♅♇◒ ─ ™ 

≢│⁸ 6 ⁸ⱪꜝ☻♅♇◒ ─ ╩ ⇔≡™╕∆⅜⁸ⱪꜝ☻♅

♇◒ │╙╛∑╢↔╖≤⇔≡ ↕╣≡™╕∆⁹ 

4 4 ─ⱪꜝ☻♅♇◒ ─ ⌐ ™⁸₈ⱪꜝ☻♅♇◒ ─

┘ ₉⅜ ─ ≤⌂╡╕⇔√⁹↓╣╩ ↑⁸

≢│⁸ √⌂ ─ ⌐ ╦∑≡⁸ ⁸ ⇔≡™╢ⱪꜝ☻♅♇◒

╩ⱪꜝ☻♅♇◒ ≤ ≢ ⇔⁸ ∆╢↓≤╩ ⇔≡™╕∆⁹ 

⇔√⅜∫≡⁸ 14 ─ │⁸╙╛∑╢↔╖ ⅛╠ⱪꜝ☻

♅♇◒ ─ ╩ ∂≡ ⇔╕∆⁹⌂⅔⁸ⱪꜝ☻♅♇◒ ─

│⁸ ─  3- 2 ⌐ ≠⅝⁸ ─ ⌐╟╡ ⇔╕∆⁹ 
 

 
  

ⱪꜝ☻♅♇◒ /  

ⱪꜝ☻♅♇◒ / ÷ 0.64 × 0.23 
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ⱪꜝ☻♅♇◒╩ ╡ ↄ ─  

 3- 2 ⱪꜝ☻♅♇◒ ─  

 

─  

─ ─ │  3- 3⁸ 14 ─ ─

─ │  3- 1─≤⅔╡≢∆⁹ 

14 ─ⱪꜝ☻♅♇◒ ╩ ╪∞ ─

│⁸16, 801t / ≤ ↕╣╕∆⁹ 
 

 

 3- 3 ─ ─ ⱪꜝ☻♅♇◒ ╩ ╗  

 

 3- 1 ≤ ↔╖─ ─  

t /  

   

ᵑ R14 ─  ᵒ ᵓ ᵔ 16,801 

 

ᵒ╙╛∑╢↔╖ ⱪꜝ☻♅♇◒ ╩ ╗  ( )β1 15,683 

ᵓ╙╛∑⌂™↔╖ ┘ ↔╖─  ( )β2 860 

ᵔ ─  ( )β3 258 

ᵕⱪꜝ☻♅♇◒ R14  ( )β4 161 

ᵖ R14  ᵑ ᵕ 16,640 

β1 ╙╛∑╢↔╖ t/ ╙╛∑╢↔╖ t/  9,859 5,824 

β2 ↔╖ t/ ↔╖ t/ × ה ↔╖  ─ 10

─ 578 664 ×69.22  

β3 ×   3, 464×7.4 4  

β4 ⱪꜝ☻♅♇◒ / ÷0.64×0.23  449÷0.64×0.23   

17,793 
18,515 

17,230 
17,288 

17,390 

16,496 

17,266 
17,167 

17,116 
17,060 

17,048 

16,939 
16,876 

16,817 
16,801 

10,000

12,000

14,000

16,000

18,000

20,000

H30 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14

/
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4  

─  

─ │⁸₈ ⌐ ╢ ─ ⌐≈™≡

24032920 ₉╟╡ ─ ≢ ╘╠╣╕∆⁹ 

│⁸ ≢№╢ 14 ─ ╩₈ ₉≤

⇔⁸↓╣╩ ≢ ∆╢↓≤≢ ⇔╕∆⁹ 

 
β ⌐⅔↑╢ ─  

β 0.795  290 ÷ 365  

│⁸ ה ה ╩ ╗ 61 ⁸Ⱨ♇♩ 10 ⁸

4 ─ 75 ≤∆╢  

β │⁸ ─ ╩╗╛ה ⌂™ ─√╘ ⅜ ∆╢↓≤╩ ⇔√ ╩ ╗

√╘─ ≢№∫√⅜⁸₈ ⌐ ╢ ─ ⌐≈™≡

24032920 ₉⌐╟╡⁸ ⌐ ↕╣√⁹ 

 

─ ╡ ™⌐≈™≡ 

6 3 ⌐ ╟╡₈ ⌐ ╢ ─ ⌐≈™≡

24032920 ₉⅜ ↕╣⁸ ⅜ ↕╣╕⇔√⁹ 

↓─ ⌐╟╡⁸ ─ ⌐⅔™≡ ╩ ╗ │⁸

⌐ ≠⅝ ╩ ⇔⁸⅛≈⁸ ⌐⅔™≡ ⅛╠─

╩ ↑ ╣╢ ╩ ∆╢↓≤⅜ ≤⌂╡╕⇔√⁹ 

≢│⁸ ╩ 6 5 ⌐ ⇔≡™╕∆⅜⁸ ≢ ⅛╠

─ ─ ╣ ╖╙ ∫≡™⌂™↓≤⅛╠⁸ ⌐ ╩ ╕

⌂™╙─≤⇔╕∆⁹ 

 

 

─ │⁸₈58 / ₉≤ ↕╣╕∆  3- 2 ⁹ 

 

 3- 2 ─ ─  

   

─

 

ᵑ ᵑ t/   3- 1 16,640 

ᵒ ᵒ /   365 

ᵓ ᵓ t/  ᵑ÷ᵒ 45.6 

ᵔ ᵔ   0.795 

ᵕ ─ t/ β ᵓ÷ᵔ 57. 4ԇ 58 

β │⁸ ╩ ⇔√ ╩ ⅎ╢ ≢ ∆╢ ⅜№╢√╘⁸ 1

╩ ╡ →√ ≤∆╢⁹ 

 

 ─ t/ t/ ÷  
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5 ↔╖  

↔╖ ─  

↔╖ │⁸↔╖ ─ ⌐ ≤⌂╢↔╖─ ╛ ─↓≤╩™™╕∆⁹↔╖

│⁸ ⅜ ₁ ∆╢╙─≢№╡⁸↔╖ │ ₁ ⇔╕∆⁹∕─√╘⁸ ─ ⌐⅔™

≡│⁸ ─ ╩ ∆╢ ⅜№╡╕∆⁹ 

│⁸ ─ ≢ ╩ ∆╢╟℮ ↕╣⁸∕─ │ ⌐ ⇔╕∆⁹↓

─ ─ ─ ╩ ↔╖ ⁸ ╩ ↔╖ ⁸ ╩ ↔╖ ≤™™╕∆⁹

│⁸∕─ ⌐╟╡⁸ ╩ ╢↔╖⅔╟┘ ╩ ╢↔╖╩ ∆╢

│⁸ ─ ╩ ∆╢↓≤⅜≢⅝⌂ↄ⌂╡╕∆⁹ 

↔╖ ─ │⁸ ↕╣╢↔╖─ ─ ⅜ ╩≤╢╙─≤ ⇔⁸ ↔╖≤

↔╖⅜ 90%─ ⌐ ╢╟℮ ⇔╕∆⁹90%─ ≤│⁸ ≤⇔≡ ↕╣╢

↔╖─ 90%⅜ ↔╖≤ ↔╖─ ─ ⌐ ∆╢↓≤╩™™╕∆⁹ 

↔╖ │⁸ ─↔╖ ╩ ⇔⁸ ≤ 3 ⁸ ⁸ ≤

─ ≤╩◓ꜝⱨ⌐⇔⁸ ╩ ℮↓≤⌐╟╡⁸ ⇔╕∆⁹ 

⌐⅔↑╢ ─ ╩  3- 4⁸ 7 29 5 ─

─ ─ ╩  3- 5⌐ ⇔╕∆⁹ 

 

 

↔╖ ─ ה 2017  

 3- 4 ⌐⅔↑╢ ─  

 

 

 3- 5 7 29 5 ─ ─ ─   

0

1

2

3

4

5

6

7

8

kJ/kg
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↔╖  

─ ↔╖ │⁸  3- 3─≤⅔╡≢∆⁹ 

⌂⅔⁸  3- 3⌐ ⇔√ ↔╖ │⁸ⱪꜝ☻♅♇◒ ╩ ∆╢ ╩

⇔≡⁸ ⌐⅔↑╢ⱪꜝ☻♅♇◒ ╩ ⇔≡ ⇔≡™╕∆⁹ 

 

 3- 3 ─ ↔╖ ⱪꜝ☻♅♇◒ ╩  

   ↔╖ ↔╖ ↔╖ 

↔╖─  
( ⱬכ☻)  

ה    46.2  

ⱶ◗ה    25.1  

ה ╠╦ה    12.1  

   11.0  

   3.4  

∕─    2.2  

↔╖─  
( ⱬכ☻)  

ה    24.1  

ⱶ◗ה    13.7  

ה ╠╦ה    6.4  

   52.8  

   1.8  

∕─    1.2  

 

  61.1 47.0 32.8 

  5.5 7.7 9.8 

  33.4 45.3 57.4 

 kJ/kg  5,700 8,700 11,700 

 t/m 3  0.15  

( ⱬכ☻)  

   59.09  

   8.55  

   0.91  

   30.45  

   0.03  

   0.97  
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6  

≢─  

≢│⁸₈ ₉⁸₈●☻ ₉⁸₈ ₉⁸₈Ɫ▬Ⱪꜞ♇♪ Ᵽ▬○●☻

₉─ 4≈─ ⌐≈™≡⁸ ה ה ─ 3≈─ ⅛╠

╩ ™╕⇔√⁹∕─ ⁸₈ ◌כ♩☻ ₉⅜ ╙ ™ ≤⌂╡╕⇔√⁹ 

 

 3- 4 ≢ ⇔√  

   

 │ ⌐╟╡⁸↔╖╩
⇔≡⁸ ╩ ∂⁸ ⌐ ∆╢

 

◌כ♩☻ │  

●☻  ⌐╟╡⁸↔╖╩ ⇔≡⁸
╩ ∂⁸ ⌐ ∆╢  

◦ꜗⱨ♩ │  

 ↔╖╩ ⇔√ ⁸ ≤⇔≡
∆╢≤≤╙⌐ ⇔√●☻╩ │

∆╢  

◐ꜟfi כꜙꜞ◒☻⁸ ⁸
 

Ɫ▬Ⱪꜞ♇♪ Ᵽ▬○ 
●☻  

ⱷ♃fi●☻ ≤ ╩ ╖
╦∑√ ⁹ 
βⱷ♃fi●☻ │⁸ ⌐╟

╡↔╖ ╩ⱷ♃fi●☻╛

⌐ ∆╢  

ⱷ♃fi  
ⱷ♃fi●☻ ⁸
─ 2 ⅜  

 

─  

─ ⌐ √╡ ⇔√ ▪fi◔כ♩ ≢│⁸ ─ ╟╡

≤⌂∫√₈ ₉─╒⅛⁸ ≤ ═≡⁸ ─ ⅜ ↄ⁸⅛≈⁸◄Ⱡꜟ◑כ

─ ─ ⅜ ™₈Ɫ▬Ⱪꜞ♇♪ Ᵽ▬○●☻ ₉⌐≈™≡╙

⌐ ╩ ╘╕⇔√⁹ 

▪fi◔כ♩ │⁸ 6 5 ⅛╠ 6 ─ 2⅛ ≢ ⇔⁸ ≢ 6 ⁸

Ɫ▬Ⱪꜞ♇♪ Ᵽ▬○●☻ ≢ 1 ⅛╠─ ⅜№╡╕⇔√⁹ 

◄Ⱡꜟ◑כ ─℮∟⁸Ɫ▬Ⱪꜞ♇♪ Ᵽ▬○●☻ ─ⱷ♃fi

●☻ ⌐⅔↑╢ 1/2 ─ │⁸₈ⱷ♃fi●☻

⅛╠─ 350kWh/↔╖♩fi ₉─ ⌐ ╢≤⇔≡™╕∆⁹↓╣⌐ ⇔⁸ ▪fi

♩כ◔ ⌐⅔™≡⁸ ╟╡⁸ ─↔╖─ ≢│⁸350kwh/↔╖♩fi ─ ─

│ ≢№╢≤ ⅜№╡╕⇔√⁹ 

⁸ ◌כ♩☻⁸│≡™≈⌐ ≢ ⅜ 1 ┘ 2 ─ ─∕╣∙╣≢

╩ ™╕⇔√⁹2 ─ │⁸1 ─ ≤ ⇔≡⁸1 ╙ ╩ ∆╢↓≤⅜≢⅝⁸

⅜ ≢№╢≤™℮ ⅜№╢ ≢⁸ ∆╢↔╖⌐ ∆╢ ─ ⅜ ⅝ↄ⌂╢

↓≤⅛╠ ⅜ ⅜╡⁸ ≢№╢◄Ⱡꜟ◑כ 11.5 ╩ ≢⅝⌂™ ⅜№

╡╕⇔√⁹ ▪fi◔כ♩─ ⁸ 1/2 ≢ 1 ⁸ 1/3 ≢ 3 ⅛╠⁸2 ─ ╙

│ ≤─ ⅜№╡╕⇔√⁹ 

╟╡⁸ ⌐⅔™≡│⁸₈ ◌כ♩☻ 2ה ₉╩ ∆╢↓≤≤⇔╕∆⁹ 
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7 ─  

ⱨ꜡כ 

ⱨ꜡כ 

─ ⱨ꜡⁸│כ  3- 6─≤⅔╡≢∆⁹↔╖│⁸ ≢ ה ↕

╣⁸ ≢ ↕╣╕∆⁹ ●☻│⁸ ●☻ ≢ ↕╣⁸ ●☻ ≢

─ ⅜ ╦╣√ ⁸ ⅛╠ ↕╣╕∆⁹ ⁸ │⁸ ⇔ ─ Ᵽfi◌╕√

│ Ⱨ♇♩≢ ↕╣⁸ ↕╣╕∆⁹ 

│∕─ ⌐⁸ ╩ ∆╢√╘─ ┘ ⁸ ≢ ⇔√

╩ ∆╢ ⁸ ╛♃כ♦ ●☻ ─ ╛ ╩ ℮ ≢

↕╣╕∆⁹ 
 

 
↔╖ ─ ה 2017  

 3- 6 ─ ⱨ꜡כ 

 

↔╖ ה ⱨ꜡⁸כ ●☻ ⱨ꜡⁸כ ה ⱨ꜡כ 

↔╖ ה ⱨ꜡⁸כ ●☻ ⱨ꜡⁸כ ה ⱨ꜡כ│  3- 7─≤⅔╡≢∆⁹ 

 



 

 

2
3 

 

↔╖ ─ ה 2017  

 3- 7 ↔╖ ה ⱨ꜡⁸כ ●☻ ⱨ꜡⁸כ ה ⱨ꜡כ 

      ↔╖─ ╣ 

      ─ ╣ 

      ─ ╣ 

      ●☻─ ╣ 

      ─ ╣ 

      ─ ╣ 

      ─ ╣ 

ӡ 

ӣ 

Ӣ

CV 

̻ 

̼ 

̽ Ӵ 

̿ 

Ӥ 

ӥ 

ө

ӥ 

Ӫ 

ӫ Ӭ 

ӯ 

Ӯ 

ӱ 

Ӳ 

ӳ 

Ӱ 

Ӧ Ө 

ӧ 

̾ 

ӭ 

 

ӡ ɀɒȬȱɄºɉ Ө ȽȬȱ ӯ ȕȢ ̼ Ȩºȼɜ

Ӣ ǇǲȽȬȱ ө Ӱ ȕȢ ̽

ӣ ǇǲȘɕºɜ Ӫ fi ӱ ȕȢ נּ ̾ ȨɜȘ

Ӥ ╗ fi ӫ Ʌȍɒ Ӳ ꞌ ̿

ӥ fi Ӭ דּ ӳ ╥

Ӧ ȽȬȱ ӭ Ӵ ⱶ

ӧ Șɕºɜ Ӯ Ȁ ǋȆ ̻ ǓǴ
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●☻ ⱨ꜡כ 

●☻ ⱨ꜡כ│ 7- 10 ─≤⅔╡≢∆⁹ ●☻│⁸↔╖⌐ ∆╢┌™∂╪⁸ ⁸

⁸ ⅜ ╕╣⁸↓╣╠╩ ∆╢ ⅜№╡╕∆⁹ ●☻│⁸

─ ≢│ 800ϴ ─ ≢№╢√╘⁸ Ⱳ▬ꜝ⌐≡ ┘ ╩ ℮↓≤≢

250ϴ ╕≢ ●☻ ╩ →√ ≢ ╩ ™╕∆⁹ 

≢│⁸ ⅜ ⌂ ─ ●☻ ╩ ∆╢ ≤⇔╕∆⁹ ─ ●☻

│⁸╤ ∂╪ ─ ⌐⁸▪ꜟ◌ꜞ ◌ꜟ◦►ⱶ CaCO3 ⁸ Ca(OH)2 ⁸

♫♩ꜞ►ⱶ NaHCO3 ╩ ⇔≡⁸ ┘╤ ∂╪ ─╤ ≢⁸▪

ꜟ◌ꜞ ≤ HCl ┘ SOx ╩ ↕∑╢ ≢∆⁹ 

│⁸ ⌐ ╩ ⅝ ╪≢ ⌐ ∆╢ ⌐╟╡

╩ ╡╕∆⁹ 

 
₈↔╖ ─ ה (2017 )₉( ) ╩ ⌐  

7- 10 ●☻ ─ ⱨ꜡כ  

 

ⱨ꜡כ 

ⱨ꜡כ│  3- 8─≤⅔╡≢∆⁹ ╩ ⌐⇔ ─ ╩ ∆╢ ≢⁸

≤ ╩ ↑≡ ∆╢↓≤⌐⇔╕∆⁹ 

≢│⁸ ≢ ─ ╕≢ ╩ ⇔⁸ ⌐ ∆╢ ≤⇔╕∆⁹ 

 

 
↔╖ ─ ה 2017  

 3- 8 ╩ ⇔√ ─ ⱨ꜡כ 

 

 

 

╤ ∂╪  

 

Ⱪ꜡꞉ 

▪ꜟ◌ꜞ
 

 

●☻ 

 



 

25 

ⱨ꜡כ 

ⱨ꜡כ│  3- 9─≤⅔╡≢∆⁹ │⁸ ─ⱪ꜡☿☻ ─ ╩

⌐ ≢⅝⁸◄Ⱡꜟ◑כ ⅜ ╙ ™ ╩ⱦfiכ♃ ⇔╕∆⁹ ⱪכ

ꜟ⌐ ∆╢ ⱦfiכ♃⁸╙ ⅛╠─ ⌐╟╡ ╩ ╡ ⇔╕∆⁹ 

 

 

 3- 9 ⱨ꜡כ 

 

─  

 

(a)    

↔╖ ≢│⁸↔╖─ ╩ ∆╢√╘⌐ ╩ ∆╢ ⅜№╡╕∆⁹

₈↔╖ ─ ה 2017  ₉≢│⁸300t/24h

─ ≢│ 1 ≢ ≤ ↕╣≡™╕∆⅜⁸ ╩ ∆╢↓≤╛

─ ─ ⅛╠⁸ ⁸ ─ 2 ─ ╩ ∆╢↓≤≤⇔╕∆⁹ 

(b)   ⱪꜝ♇♩ⱱכⱶ 

ⱪꜝ♇♩ⱱכⱶ│⁸Ɽ♇◌כ ≢ ⇔√↔╖─ ╤⇔ │♄fiⱧfi◓⌐╟╡Ⱨ♇

♩⌐ ∆╢ ≢∆⁹ⱪꜝ♇♩ⱱכⱶ⌐ ∆╢ ─ │  3- 5─≤⅔╡≢∆⅜⁸

≢│⁸ ⅜ 100 / ≤ ↕™↓≤⅛╠ 2 ─ ╩ ∆╢↓≤≤⇔

╕∆⁹╕√⁸↓╣≤│ ⌐⁸ ─ ─ ⅛╠⁸ ─ ─♄fi

Ⱨfi◓Ⱳ♇◒☻╩ 1 ⇔╕∆⁹ 

 3- 5 ─ ≤ ─  

 
↔╖ ─ ה 2017   

Ⱳ▬ꜝ 

 
 

 

 ⱦfiכ♃
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(c)   ↔╖Ⱨ♇♩ 

↔╖Ⱨ♇♩│⁸ ↕╣√↔╖╩ ⌐ ⌐ ∆╢√╘ ⌐ ∆╢

≢∆⁹↔╖Ⱨ♇♩│⁸↔╖⅛╠ ∆╢ ─ ╩ ∆╢√╘⁸ ≤∆╢

⅜№╡╕∆⁹ 

Ⱨ♇♩─ ⅝↕│⁸Ⱳ▬ꜝכ♃הⱦfi─ ⌐ ⇔≡⁸7 ─ ─

⅜≢⅝╢╟℮⁸ ─ 7 ─ ╩ ∆╢╙─≤⇔╕∆⁹ 

⅜ 58t/ ⁸ ⅜ 0.15t/m 3≢№╢↓≤⅛╠⁸2,710m3 ─Ⱨ♇♩

╩ ∆╢ ⅜№╡╕∆⁹ 

58(t / )×7( )÷0.15(t/m 3) 2,706,7  

      ԇ2,710(m3)  

 

 

(a)   ∂╪  

∂╪ │⁸↔╖╩ ⌐ ⇔ ╖ ∆╢ ≢⁸ ⌐ ⱪ♇◦ꜗכ ⅜ ™╠

╣╕∆⁹ 

(b)    

│⁸ ∆╢ ─ⱪ꜠⁸│╖↔⁸╡№≢♩כ ─ ≢ ↕╣╕∆⁹↔╖

─ │⁸ ⁸ ⁸ ↔╖─ ╩ ⇔ ↄ∆ ─ 3 ≢ ↕╣⁸

│⁸ ╩⇔⌂⅜╠↔╖╩ ╢ ╩ ⇔╕∆⁹╕√⁸ ⌐│ ⅜№╡⁸ ⅛

╠ ╩ ∆╢↓≤⌐╟╡ ⌂ ╩ ╡╕∆⁹ 

─ ⌐│⁸ ⁸ ⁸ ⁸ ⁸ ₁⌂ ⅜№╡⁸↓╣╠

⅜ⱷכ◌כ─ ≤⌂∫≡™╢↓≤⅛╠ ≢│ ╩ ╘⌂™↓≤≤⇔╕∆⁹ 

(c)    

│⁸ ≢ ╠╣√ ≤⌂∫≡⅔╡⁸ ≤ ≢ ╠╣√ ≢↔

╖│ ↕╣╕∆⁹↔╖│⁸ ≢ ↕╣⁸ ●☻│ ⌐⁸ │ ⌐

╟╡ ⇔ ↕╣ ↕╣╕∆⁹ 

(d)    

│⁸ ≤⇔≡♄▬○◐◦fi ─ ╩ ≤⇔≡ ↕╣╢╙─≢⁸

≢│⁸800ϴ2ה ─ ⅜ ↕╣≡™╕∆⁹ 

 

●☻  

●☻ │⁸↔╖─ ⌐╟∫≡ ⇔√ ─ ●☻╩ 200ϴ ╕≢ ∆╢

≢⁸ ≤⇔≡ ≤ Ⱳ▬ꜝ ─ 2 ⅜№╡╕∆⁹ ─ ●☻╩ ∆╢

│⁸♄▬○◐◦fi ─ 300ϴ ╩ ↑╢↓≤⅜ ≢⁸ →∆⅞╢≤ ●

☻─ ⌐╟╢ ⅜ ∂╢↓≤⅛╠ 200ϴ ≤⇔≡™╕∆⁹ 

≢│⁸ ─◄Ⱡꜟ◑כ ─ ╩ √∆√╘⌐⁸╟

╡ ─ ™ Ⱳ▬ꜝ ╩ ⇔╕∆⁹ 

(a)    

─ │⁸ ●☻ ⌐ ─ ╩ ⇔⁸ ─ ⌐╟∫≡ ●☻

╩ →╢ ≢∆⁹ ⌂ ≢№╢≤™℮ │№╡╕∆⅜⁸ ●☻⅛╠─ ⅜≢⅝



 

27 

⌂™↓≤╛ ⌐╟╢ ●☻ ─ ╡●☻ ⌐╟╡ ─ ╩ ∆╢

╩ ⇔╕∆⁹ 

(b)   Ⱳ▬ꜝ  

Ⱳ▬ꜝ│⁸ ●☻╩ ─ ∫√ ₈Ⱳ▬ꜝ♅ꜙכⱩ₉≤™™╕∆⁹ ≤ ↕∑ ╩

╢ ≢⁸ ⅜≢⅝╢ ≢ ⌐╟╡ ●☻⅜ ↕╣╕∆⁹ │⁸

300 400ϴ⁸3 4MPa╩ ∆╢↓≤⅛╠⁸ ╛ ─ ₁⌂ ⌐ ≢⅝╕∆⁹ 

⅜ ⇔⁸ ⅜ ↄ⌂╢ │№╡╕∆⅜⁸ ⅜ ≢ ◄Ⱡꜟ◑כ⌐

∆╢↓≤⅛╠⁸ ⌐ ≢ ↕╣≡™╕∆⁹ 

 

●☻  

(a)   ●☻─  

●☻⌐│⁸ ─ ⁸ ⁸ ⅛╠ ∂╢ ●☻ SOx⁸

HCl⁸ NOx ⅜ ╕╣╕∆⁹↓╣╠╩∕─╕╕ ∆╢≤⁸

╛ ☻⸗♇◓ ─ ⌂ ╩ ⅝ ↓∆↓≤⌐⌂╢√╘⁸ ⌐ ≠

⅝ ⅜ ↕╣≡™╕∆⁹ 

╛ ╩ ∆╢√╘⌐│⁸▪ꜟ◌ꜞ ─ ⅜ ≢∆⁹ ●☻─

⌐│⁸ ≤ ⅜№╡⁸ ≢│ ♫♩ꜞ►ⱶ ╛ ☻ꜝꜞ

כ ◌ꜟ◦►ⱶ─ ╩ ⌐ ⅛⇔ ⇔√ ─ ⅜ ™╠╣⁸ ─ │⁸

╛ ─ ─ ╖⅜ ™╠╣╕∆⁹ 

≢│⁸ ⅜ ⌂ ─ ●☻ ╩ ⇔╕∆⁹⌂⅔⁸ │⁸

≤ ⅜ ↕™↓≤⅛╠ ╩ ∂╕∆⁹ 

(b)    

●☻ ⌐ ╕╣╢♄▬○◐◦fi │⁸ ≢ ↕╣╢╙── ─╙─⅜

⇔╕∆⁹╕√⁸↔╖⌐ ∆╢ ╙ ⌐ ∟ ╕╣⌂™ ╡│⁸ ⅜

™╙──⁸ ●☻⌐ ╕╣╢ ⅜№╡╕∆⁹ 

↓╣╠♄▬○◐◦fi ╛ ╩ ●☻ ⅛╠ ∆╢↓≤╩ ⌐⁸ ╩

⇔╕∆⁹ │⁸ ─╙─╩ ⌐ ⅝ ╖⁸ ∂╪⇔╕∆⁹ 

(c)   ∂╪ 

●☻ ⌐│⁸ ⅛⌂ ╛ ╩ ∆╢ ⌐ ⅝ ╪∞ ╛ ⅜ ╕

╣≡™╕∆⁹↓╣╠╩ ∆╢√╘⌐ ∂╪╩ ™╕∆⁹ 

●☻─ ∂╪─ ⌐│⁸◘▬◒꜡fi ⁸╤ ⁸ ∂╪─ 3 ⅜№╡╕∆⁹◘

▬◒꜡fi │ ─ ⅜≢⅝⌂™↓≤⁸ ∂╪ │ ●☻⅜ 300ϴ

≢ ∂╪∆╢ ⅜№╡⁸↓╣⅜♄▬○◐◦fi ─ ≤⌂╢ ⅜№╡╕∆⁹ 

╟∫≡⁸ ≢│⁸╤ ∂╪ ╩ ⇔╕∆⁹ 

(d)   ∕─  

●☻─℮∟ │⁸▪ꜟ◌ꜞ ─ ≤─ ⅜ ™↓≤⅛╠⁸ ⌐

╟╢ ╩ ╢ ⅜№╡╕∆⁹ 

⌐│⁸ ≤ ⅜№╡╕∆⁹ │⁸200ϴ

─ ●☻⌐▪fi⸗♬▪●☻╩ ⇔⁸ ╩ ∆↓≤≢ ╩ ⇔ ⌐
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∆╢ ≢∆⁹ │⁸ 800ϴ 900ϴ ≢ ╩ ⅝ ╗↓≤≢

≢ ╩ ∆╢ ≢∆⁹ 

─ ⅜ ─ │ ™≢∆⅜⁸ ≢│⁸ ⅜

™↓≤╛ ╩ ⇔⁸ ╩ ⇔╕∆⁹ 

 

⇔  

⇔ │⁸ ⌐╟╡ ⇔√ ╩ ⌐ ╡ ⇔⁸ ─ Ⱨ♇♩╕√│

Ᵽfi◌ ⌐ ∆╢ ≢∆⁹ ⌐ ⅎ ╡⅜№╢≤ ─ ≤⌂╢↓≤⅛╠⁸ │ ╠∑

√ ⌐ ╡ ↕╣ ↕╣╕∆⁹ 

∂╪⌐╟╡ ↕╣√ ↓╣╩₈ ₉≤™™╕∆⁹ │⁸ ─ ╩ ╪≢™╢

↓≤⅛╠⁸ ─ ─√╘─ ╩ ⇔ ─ ⁸ Ⱨ♇♩ ╕√│Ᵽfi◌ ⌐

≡ ⇔╕∆⁹ 

 

 

(a)   ─  

↔╖╩ ↕∑╢ ⌐│⁸ ⅜ ≤⌂╡╕∆⁹↓─ ╩ ⇔⁸ ●☻╩

╛⅛⌐ ∆╢ ⅜ ≢∆⁹ 

⌐│⁸ ⁸ ⁸ ⁸ ⅜№╡╕∆⅜⁸

↔╖─ ≢│⁸ ⅜ ⌂ ⁸ ╩ ⌐∆╢ ≢ ⅜ ↕

╣≡™╕∆⁹ 

(b)    

│⁸ ⌐ ⌂ ╩ ─ ⌐ ∆╢√╘⌐ ∆╢ ≢∆⁹

≢ ↕╣√ │⁸ ⌐ ↕╣╢╒⅛⁸ ≤ ∆╢ ─ ─ ╩ √

⇔≡™╕∆⁹ ⌐ ∆╢ │⁸ ⌐╟╢ ╩ ≤⇔≡↔╖Ⱨ♇♩─

╩ ⇔╕∆⁹ 

(c)    

│⁸ ●☻╩ ╛⅛⌐ ┼≤ ⇔⁸ ●☻ ╩ ⇔√ ⌐ ⅛╠

⌐ ∆╢ ╩ ∫≡™╕∆⁹ ─ │⁸ ╩ ⌐ ∟ ↑╢╟℮⁸

╩⸗♬♃ꜞfi◓⇔⌂⅜╠ ╩ ⇔≡™╕∆⁹ 

(d)   ◄◖ⱡⱴ▬◙ 

◄◖ⱡⱴ▬◙│⁸ ●☻─ ╩ ™≡ ╩ ∆╢ ≢∆⁹ ⌐ ∆╢

╩ ●☻─ ╩ ™≡ ∆╢↓≤≢ ╩ →╢↓≤⅜≢⅝╕∆⁹ 

 

 

 4  ⌐  

 

 

↔╖─ ⌐ ⇔≡│⁸ ╛Ⱳ▬ꜝ ─ ↄ─ ╩ ≤⇔╕∆⁹ ⌐╟╣┌⁸↔

╖─ 1t √╡⌐ ≤∆╢ ─ │ 1t ≤⌂╢↓≤⅛╠⁸ ≢│ 58t ─

╩ ∆╢ ≢∆⁹ 
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≢│⁸ ≤⇔≡ ╛ⱳfiⱪ ─ ╩ ⇔╕∆⁹ 

⌂⅔⁸ │⁸ ─ ⅜ ≢№╢↓≤⅛╠⁸ ╟╡ ⌂ ─

≢ ⇔╕∆⁹ 

 

 

↔╖ ⅛╠│⁸↔╖⌐ ╕╣╢ ≢№╢↔╖ ⁸ⱪꜝ♇♩ⱱכⱶ╛ ⅛╠─

⁸Ⱳ▬ꜝ ─ ⅜ ∂╕∆⁹ │⁸↓╣╠─ ╩ ∆╢√╘⌐

∆╢╙─≢∆⁹ 

─ │⁸ ⅝ↄ ↑≡ ≤ ⌐╟╢ ⅜№╡╕∆⅜⁸

│⁸ ⌂ ⁸◄Ⱡꜟ◑כ─ ⌐ ╩ ╓∆↓≤⅛╠⁸ ≢│⁸

⌐╟╢ ╩ ⇔╕∆⁹ 

⌂⅔⁸ ─ ⌐≈™≡│⁸ ≢№╢◄Ⱡꜟ◑כ ╩ ↕∑╢√╘

≢ ⇔╕∆⁹⌂⅔⁸ ─ ⌐ √∫≡│⁸ ≢ ╘╢ ╩

∆╢╙─≤⇔╕∆⁹ 

 

 

│⁸ ─ ⌐ ⌂ ≤⇔≡ ╩ ∆╢√╘⌐ ⇔╕∆⁹ ⌂

─ ≤ │  3- 6─≤⅔╡≢∆⁹ 

 

 3- 6 ⌂ ─ ≤  

  

 ⅛╠ ╩ ⅝ ╗√╘─  

 
6,600V ⇔√ ╩ ≢ ∆╢ ⌐

∆╢ ╩ ╘√  

 ⌐ ╩ ∆╢  

◖fi♦fi◘  ─ ╩ ∆╢  

 ─ ╛ ⁸ ╩ ∆╢  

 ╩ ∆╢ ⅜ ↕╣√  

 ╩ ∆╢☻▬♇♅ ⅜ ↕╣√  

 
─♃כ♦⌐ ╛ ─ ─√╘⌐

╩ ∆╢  

 

 

│⁸ ─ ╛⸗♬♃ꜞfi◓╩ ℮ ≢⁸ ◦☻♥ⱶ≤⇔≡

Distributed Control System ◦☻♥ⱶ ╛ Programmable Logic 

Controller ⱪ꜡◓ꜝⱶ ⌂ ⅜ ↕╣⁸ ─ ⅜↕╣≡™╕∆⁹ ⅎ

┌⁸ ●☻─ ⅜ ⇔ ≤⌂╢ ⅜ ╣╢≤⁸ ─ ╩

→≡ ╩ ↕∑╢≤™∫√ ╩ ≢ ∫≡™╕∆⁹ 

⌐⅔™≡╙⁸ ⌂ ╛ ╩ ↑╢↓≤≤⇔╕∆⁹ 
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8 ─  

≢ ⇔≡™╢ ╛ │⁸ ⌐≡ ↕╣≡™╕

∆⁹ ≢│⁸↓─ ╩ ∆╢ ≤⇔╕∆⅜⁸ ─ ╛ ╩ ⇔⁸

☿ⱷfi♩ ─ ─ ⌐≈™≡╙ ⇔╕∆⁹ 

 

9 ─  

│⁸ ─ ╩ ℮↓≤⅛╠⁸ ⌐⅔™≡╙ ⌂

⅜ ╘╠╣╕∆⁹ 

 

⌐⅔↑╢ ꜞ☻◒ 

 

⅜ 5 11 ⌐ ⇔√ ⌐╟╢≤⁸ ≢ ⌂ ╩

╙√╠∆ ◒ꜝ☻─ ≤⌂╢↓≤⅜ ↕╣╢ ⌐⅔™≡⁸

≢ 6 ⅜ ↕╣≡™╕∆⁹ 

⁸ ─ ⌐≈™≡│ ™≤↕╣≡™╕∆⁹ 

 

  
5 11  5 11  

 3- 10 ⌐╟╢ 

 

 3- 11 ⌐╟╢ 

 

 

 

⌐≈™≡│⁸ 4 5 ⌐╟╢≤⁸ ─ ⌐

⅔™≡│⁸ 5m 10 ─ ⅜ ↕╣≡™╕∆⅜⁸ ≤│ ⅜№╢√╘⁸

─ꜞ☻◒│ ™≤ ⅎ╠╣╕∆⁹ 
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   ﬞ  4 5 ╩  

 3- 12  

 

 

⌐≈™≡│⁸ │ ─ ⌐│ ╕╣≡™⌂™√╘⁸

─ꜞ☻◒│ ™≤ ⅎ╠╣╕∆⁹ 

 

 

╩  

 3- 13  
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◄Ⱡꜟ◑כ ⱴ♬ꜙ▪ꜟ ⁸ 3 4 ≢│⁸

─ ↑ ╣⌐ ⌂ ≤⇔≡⁸ ─ ה ╩ ∆╢↓≤╩ →≡™╕∆⁹ 

ᵑ ה ה  

ᵒ ⁸  

ᵓ ─  

╟∫≡⁸ ⌐⅔™≡╙⁸↓╣╠ ⌐ ⌂ ה ╩ ∆╢↓≤≤⇔⁸

─ ╛ ⅜ ⅎ╢↓≤╩ ∆╙─≤⇔╕∆⁹ 

 

 

⌐⅔™≡╙⁸ ⇔√↔╖╩ ⌂ ≢ ↑ ╣⁸ ╩ ≢⅝╢╟

℮⁸ ─ ה ה ⌐ ∂≡ ─ ה ╩ ℮↓≤≤⇔╕∆⁹ 

25 201  

ᵑ ─ ה 25 3  

ᵒ ─ ה ┘  

3  

ᵓ ─  JEAC 3605- 2019  

 

ᵔ ה 2014  ☿fi♃כ 26

 

⌂⅔⁸ ─ ≢│⁸₈ ─ 5 ⌐ ⇔≡│⁸╒≤╪≥ ╩

∂∏⁸ ╘≡ ⌐⇔⅛ ⇔⌂™ ─ 6 ⅛╠ 7 ⌐ ⇔≡╙⁸

⌐ ╩ ╓∆╟℮⌂ ─ ╩ ∂⌂™₉↓≤╩ ≤⇔≡⅔╡⁸ ⌐ ∫≡

∆╣┌⁸ 6 ╕≢─ ⌐│ ⅎ╠╣╢≤ ⅎ╠╣≡™╕∆⁹ 

 

(a)   ─  

≢│⁸ ─ ┘∕─ ─ ╩ ℮⌐№√╡⁸

≤⇔≡ ⌂ ─ ╩ ╢↓≤╩ ≤⇔≡⁸ ┘∕─

⌐ ∆╢ ⌐ ╢ ⁸ ⌐ ╢ ╩₈ ─ ה

₉≤⇔≡ ╘≡™╕∆⁹ 

─ ⌐⅔™≡╙⁸ ─ ╩ ⇔≡⁸ ╩ ⇔⁸ ╩ ∆

╢╙─≤⇔╕∆⁹ 

 

(b)   ⱪꜝfi♩ ─  

│⁸ ≤ ─≤╣√ ╩ ∆╢↓≤≤⇔⁸ ₁─ ⁸

⌐ ⅜ ↑╠╣≡™╢ │⁸↓╣⌐ ∆╢ ─ ⁸ ⌐≈™≡╙∕╣╠─

⁸ ⌐ ∂√ ╩ ∆╢╟℮ ⇔╕∆⁹ 
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≢│⁸ ─ ┼─ ⅎ≤⇔≡⁸ ⌐ ⅜ ⇔√ ─ ─

╛⁸ ⌐⅔↑╢ ⌂ ⌐ ⌂ ─ ⅜ ≤⌂╢╟℮⁸

╩ ↑╢↓≤≤⇔╕∆⁹ 

 

 

≢│⁸ ▬ ╩ ∆╢√╘⌐ ⌂ ╩ ∫√ ╩ ∆

╢╙─≤⇔╕∆⁹╕√⁸ ⌐ ∆╢ ⌐ ∂≡⁸ ⌂ ─ ╩ ⇔╕∆⁹ 

 

─  

─ ⅜≢⅝⌂ↄ≡╙ ⅜ ≢⅝╢╟℮⁸ ⌂ ⌐≈™≡│⁸ ⌡ 1

─ ∆╢√╘⌐ ⌂ ─ ╩ ⇔╕∆⁹ ⌐≈™≡╙⁸1 ─ ⅜

≢⅝╢╟℮⁸ ─ ╩ ⇔╕∆⁹ 

 

 

⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ⁸ ⁸ ─ ⅛╠⁸

⌂ ╩ ⇔╕∆⁹ 

⅜ ⁸ ⅜ ⇔√ ─ ≤⇔≡⁸↔╖Ⱨ♇♩ ─↔╖─ ⌐│⁸ ⌐

⌂☿fi◘כ╛ ⱡ☼ꜟ╩ ⇔⁸ ─ ⁸ ⅜≢⅝╢◦☻♥ⱶ≤⇔╕∆⁹

╕√⁸ ≢ ╘╢ ╩ ⇔╕∆⁹ 

∕─ ⁸ ⌂ │ ≢ ≤ ⇔ ⇔╕∆⁹ 
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 3  ─  

1  

─ │⁸  3- 7─≤⅔╡≢∆⁹ 

√⌂ ≢│⁸₈ⱪꜝ☻♅♇◒ ─ ₉⁸₈ ה╪┘ה ─ ₉⁸₈Ɑ♇

♩Ⱳ♩ꜟ─ ₉─ 3≈─ ╩ ⇔╕∆⁹╕√⁸ ⁸ ה │⁸

╩♪כꜘ◒♇♩☻⌐ ⇔⁸ ─ ⁸ ⌐ ⅝ ∆↓≤≤⇔╕∆⁹ 

⌂⅔⁸╙╛∑⌂™↔╖⁸ ↔╖ ┘ ↔╖│⁸ ─ ≢ ╩

∆╢╙─≤⇔⁸ ⅛╠ ⇔╕∆⁹ 
 

 3- 7 ─  

    

ⱪꜝ☻♅♇◒ β  1  ─ ⌐≡ ה ה  

⁸   
 1  

2 1  
─ ⌐≡ ה  

┘╪  
 1  

2 1  
─ ⌐≡  

Ɑ♇♩Ⱳ♩ꜟ  
 1  

2 1  
─ ⌐≡ ה ה  

  1 ≡⌐♪כꜘ◒♇♩☻   

ה   1 ≡⌐♪כꜘ◒♇♩☻   

β ⱪꜝ☻♅♇◒ ┘ⱪꜝ☻♅♇◒ ─  

 

2 ─  

ⱪꜝ☻♅♇◒ ─ ⌐≈™≡ 

─ ≢№╢ⱪꜝ☻♅♇◒ ⱪꜝ☻♅♇◒ ┘

ⱪꜝ☻♅♇◒ ─ ─ ┘ ─ ≤⇔≡│⁸

ꜞ◘▬◒ꜟ ┼ ה ⅝ ∆₈ ⁸≥₉♩כꜟ ⌐ ↕╣√

⌐ ≠⅝ ╩ ℮₈ ─₉♩כꜟ 2≈⅜№╡╕∆⁹ 

⁸ ≢│⁸ⱪꜝ☻♅♇◒ ╩₈ ≢₉♩כꜟ ⇔≡™╕∆⅜⁸

√⌂ ─ ⌐ √╡⁸₈ ─┼₉♩כꜟ ╩ ⇔≡™╕∆⁹ 

₈ ─┼₉♩כꜟ ⌐│⁸ ╛ ≤─ ╛ ─ ⅜

≤⌂╡⁸ ≢ ⅜ ≢⅝⌂™↓≤⅛╠⁸ ⅝ ⅝₈ ₈≥₉♩כꜟ

─₉♩כꜟ ⁸≡™≈⌐♩כꜟ ╙ ╘√ ╩ ™⁸ ⌐≤∫≡ ⌂ⱪꜝ

☻♅♇◒ ─ ─№╡ ╩ ∆╢↓≤≤⇔╕∆⁹ 

 

 ♩כꜟ

 

 

 

 
 

ⱱכⱶⱭכ☺ https://plastic - circulation.env.go.jp/about/pro/bunbetsu   
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 ♩כꜟ

⅜ ≢ │ ⇔≡ ╩ ⇔⁸ ─ ╩ ↑╢↓≤≢⁸

⌐ ≠™≡ ≤ ⇔≡ ╩ ℮  

 

 

 

 

 

 
 
 

ⱱכⱶⱭכ☺ https://plastic - circulation.env.go.jp/about/pro/bunbetsu  

 

 

Ɑ♇♩Ⱳ♩ꜟ─ ┘ ה╪┘ה ─  

⁸ ⁸┘╪⁸ ⁸Ɑ♇♩Ⱳ♩ꜟ╩ ⇔≡™╢ ꜞ◘▬◒ꜟ☿fi♃כ─ ⌐≈

™≡│⁸ ─ ⌐ ∆╢ ⇔™ ┼ ∆╢↓≤≤⇔╕∆⁹╕√⁸

─ │⁸ ꜞ◘▬◒ꜟ☿fi♃כ╩ ⇔⁸ ∆╢↓≤≤⇔╕∆⁹ 

 

─╕≤╘ 

─ ╩ ╕ⅎ⁸ ⌐⅔↑╢ ⱷ♬ꜙ⁸│כ  3- 8─≤⅔╡≤⇔╕∆⁹ 

( 1)⌐ ─≤⅔╡⁸ │₈ ─┼₉♩כꜟ ╩ ⇔≡™╕∆⅜⁸

≢│ ⅜ ≢⅝⌂™↓≤⅛╠⁸ ⌐⅔™≡│⁸ ─ⱪꜝ☻♅♇◒ ─

╩ ⇔≡⁸ⱪꜝ☻♅♇◒ ╩ ╗ⱪꜝ☻♅♇◒ ╩₈ ₉♩כꜟ

≢ ∆╢╙─≤⇔⁸ ⌐ ⌂ ╩ ↑╢↓≤≤⇔╕∆⁹ 

 

 3- 8 ⌐⅔↑╢ ┘ ⱷ♬ꜙכ 

  
 

 
  

ⱪꜝ☻♅♇◒  

ⱪꜝ☻♅♇◒ 
 

₃ β ╩ ⇔ ─
♩כꜟ ≢─ ╩ ∆╢⅛⁸

╩ ∑∏⌐
╩♩כꜟ ∆╢⅛─™∏╣⅛ 

ⱪꜝ☻♅♇◒ 
 

× β 

Ɑ♇♩Ⱳ♩ꜟ Ɑ♇♩Ⱳ♩ꜟ ỏ ₃ 
╩ ⇔⁸ ה ה

╕≢─ ╩  

ה╪┘ה ה╪┘ה   ₃ ₃ 
╩ ⇔⁸ ה ╕≢

─ ╩  

    
≡⌐♪כꜘ◒♇♩☻─

 

ה ה     
≡⌐♪כꜘ◒♇♩☻─

 

₃ ⁸× ⁸β ⌐   
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3  

─ │⁸ ─ ꜟכꜙ☺◔☻  10  P.69 ⌐ ≠⅝⁸₈ 18

₉≤ ⇔╕∆⁹ 

 

 

4 ┘  

18 ⌐⅔↑╢⁸ ─ ┘ │  3- 9⁸☻♩

─♪כꜘ◒♇ ┘ │  3- 10─≤⅔╡≢∆⁹ 

 

 3- 9 ─ ┘  

 

 

(R18)  

 

  

 
 

 

t/  t/  t/  

ⱪꜝ☻♅♇◒ ─  727 2.00 -  

0.685β 

3.60 

 ⱪꜝ☻♅♇◒  535 1.47 1.21 2.60 

 ⱪꜝ☻♅♇◒  192 0.53 1.21 1.00 

ה╪┘ה ─  868 2.40 -  5.90 

  275 0.76 1.26 1.40 

 ┘╪ 581 1.60 1.79 4.20 

  12 0.04 4.20 0.30 

Ɑ♇♩Ⱳ♩ꜟ─  257 0.71 -  2.10 

 Ɑ♇♩Ⱳ♩ꜟ 257 0.71 1.97 2.10 

β 0.685 250 ≤ ÷365 ⁹ 
β 2 ╩ ╡ →⁹ 

 

 3- ─♪כꜘ◒♇♩☻ 10 ┘  

 

 

(R18)  

 

 

t/  t/  

 1,522 7.60 

ה  26 0.50 
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5 ↔╖  

─ ↔╖ │⁸  3- 11─≤⅔╡≢∆⁹ 
 

 3- 11 ─ ↔╖  

   

ⱪꜝ☻♅♇◒ ─   100.0 

 ⱪꜝ☻♅♇◒   60. 5 

 ⱪꜝ☻♅♇◒   21.7 

   13.0 

   4.8 

ה╪┘ה ─   100. 0 

   29.7 

 ┘╪  62.5 

   1.3 

   4.8 

   1.8 

Ɑ♇♩Ⱳ♩ꜟ─   100. 0 

 Ɑ♇♩Ⱳ♩ꜟ  85.0  

   15.0 

β ⌐╟╡⁸ ⅜ 100 ⌐⌂╠⌂™ ⅜№╢⁹ 

 

 

6 ─  

ⱪꜝ☻♅♇◒  

ꜞ◘▬◒ꜟ ≢│⁸ ⱪꜝ☻♅♇◒≤ⱪꜝ☻♅♇◒

─ ⌐≈™≡⁸ ─ ╩ ╘≡™╕∆⁹ ⌐⅔™≡╙⁸↓─

╩ √∆╙─╩ ≢⅝╢ ≤⇔╕∆⁹ 

 

ⱬכꜟ ─ ─◘▬☼ ◘▬☼ ─™∏╣⅛  

ᵑ600×400×300 

ᵒ600×400×600 

ᵓ1,000×1,000×1,000 

 

 

─ ⌐ ∆╢╙── ⅜ 90% ⁹ 
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∕─  
 

.  ≤⇔≡ ⅜ ◐꜡◓ꜝⱶ─ ⌐ ∆╢↓≤⅜≢⅝╢ ─ ⌐

∆╢ ─ ─ ⅜ ↕╣≡™╢↓≤⁹ 

.  ↕╣≡™╢↓≤⁹ 

.  ⌐ →╢ⱪꜝ☻♅♇◒ ─ ⅜ ⇔⁸ │ ⇔≡™⌂™↓≤⁹ 

▬ ⌐ ╢ ┘ ─ ⌐ ∆╢ ₈ ꜞ◘▬◒

ꜟ ₉≤™™╕∆⁹ ⌐ ∆╢ ─℮∟⁸∕─ ⅜ ≤⇔≡ⱪꜝ☻

♅♇◒≢№╢╙─ Ⱳ♩ꜟβ╩ ↄ⁹  

꜡ ⱪꜝ☻♅♇◒ ▬⌐ →╢╙─╩ ↄ⁹ ─℮∟∕─ ─ │

⅜ⱪꜝ☻♅♇◒≢№╢╙─ 

.  .꜡ ⌐ →╢╙──℮∟⁸ ─ │ ⌐ ≠ↄ ⌐╟╡ ⇔≡ ∆╢↓≤⅜

╘╠╣≡™╢╙─≢№∫≡⁸ ─™∏╣⅛⌐ ∆╢╙─⅜ ⇔≡™⌂™↓≤⁹ 

▬ Ⱳ♩ꜟβ 

꜡ ─ ─ ⌐ ∆╢ ⌐ ∆╢

⅜ ≤⌂∫√╙─ 

Ɫ ─ ↕⅜ ☿fi♅ⱷכ♩ꜟ ─╙─ 

.  .꜡ ⌐ →╢╙──℮∟⁸ ─ ╩ ⇔ↄ ∆╢⅔∕╣─№╢╙─≢№

∫≡⁸ ─™∏╣⅛⌐ ∆╢╙─⅜ ⇔≡™⌂™↓≤⁹ 

▬ ꜞ♅►ⱶ▬○fi ╩ ∆╢ ∕─ ─ ─ ─ ⌐⅔™≡

╩ ∏╢⅔∕╣─№╢╙─ 4.꜡ ⌐ →╢╙─│ ↄ⁹  

꜡ ⁸∕─ ─ ⅜ ⇔⁸ │ ∆╢⅔∕╣─№╢ ⅜ ╕╣⁸ ⇔

ↄ│ ⇔≡™╢╙─ │↓╣╠─⅔∕╣─№╢╙─ 

Ɫ ▬ ┘꜡ ⌐ →╢╙──╒⅛⁸ ─ ╩ ⇔ↄ ∆╢⅔∕╣─№

╢╙─ 

.  ꜞ◘▬◒ꜟ ─ ⌐ ≠⅝ ↕╣√ ⌐⅔™≡ ↕╣≡™╢╙─≢№╢↓

≤⁹ 

β ⁸⇔╞℮╝∕─ ⌐ ╢ ┘ ─ ⌐ ∆╢
┘ ─ ─ ⌐ ∆╢ ⅜ ╘╢ ╩ ╘╢ ⁸ ⁸

⁸ ⁸ 1 ⌐ →╢ ≢№∫≡⁸ 2 ─ ⌐ ∆
╢╙─╩ ∆╢√╘─ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ ─ ⁹ 

ꜞ◘▬◒ꜟ ⱱכⱶⱭכ☺ / ╡ ●▬♪ꜝ▬fi 

 

 

│⁸ ─ ⅜ ╩ ╘≡™╕∆⁹↓─ ╩ √∆╙

─╩ ≢⅝╢ ≤⇔╕∆⁹ 

 

ꜟכ♅☻ Cⱪ꜠☻  

│ 3 ─ 1, 800mm ⁸ 800mm ⁸ │ 3 600mm ≢

─╖╩ⱪ꜠☻⇔√╙─ ─ⱪ꜠☻ │⁸Bⱪ꜠☻ 3 ─ 1, 800mm ⁸

800mm ─╙─≢⁸Aⱪ꜠☻ ╖ ─ⱪ꜠☻ ┘Cⱪ꜠☻≢⌂™╙─ ⁹ 

 

▪ꜟⱵ  

│⁸  JIS H 2119 ▪ꜟⱵ♬►ⱶↄ∏ ┘▪ꜟⱵ♬►ⱶ ↄ∏

⌐╟╡⁸ ─≤⅔╡ ╘╠╣≡™╕∆⁹ 

 

 ┘  

▪ꜟⱵ♬►ⱶ

ↄ∏ 

▪ꜟⱵ♬►ⱶ ─ ╖─╙─≢ ╩ ╪≢│⌂╠⌂™⁹⌂

⅔ ⇔√╙─ ┘ │ 2.0 ≢⌂↑╣┌⌂╠⌂™⁹

╕√⁸ ┘ ╩ ⇔≡│⌂╠⌂™⁹ 
 JIS H 2119- 1984 ▪ꜟⱵ♬►ⱶↄ∏ ┘▪ꜟⱵ♬►ⱶ ↄ∏  
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┘╪  

ꜞ◘▬◒ꜟ ≢│⁸●ꜝ☻ ─ ≤⇔≡╒℮↑™ ●ꜝ☻ ─╙─

┘ ≤⇔≡ ●ꜝ☻ ─╙─╩ ↄ⁹ ⌐≈™≡ ─ ╩ ╘≡™╕∆⁹ ⌐⅔™≡

╙⁸↓─ ╩ √∆╙─╩ ≢⅝╢ ≤⇔╕∆⁹ 

 
 

.  ≤⇔≡ ⅜ ◐꜡◓ꜝⱶ─ ⌐ ∆╢↓≤⅜≢⅝╢ ─ ⌐

∆╢ ─ ─ ⅜ ↕╣≡™╢↓≤⁹ 

.  ≤⇔≡ ≤⇔≡ ─ ╩ ⇔√ ⅜ ⇔≡™⌂™↓≤⁹ 

.  ─ ⅜ ⇔⁸ │ ⇔≡™⌂™↓≤⁹ 

.  ↕╣≡™╢↓≤⁹ 

.  ─●ꜝ☻ ─ ⁸ ─●ꜝ☻ ─ ┘∕─ ─●ꜝ☻ ─ ⌐ ↕╣≡™

╢↓≤⁹ 

.  ≤⇔≡●ꜝ☻ ─┤√ ─┤√⅜ ↕╣≡™╢↓≤⁹ 

.  ≤⇔≡ ●ꜝ☻ ─ ⅜ ⇔≡™⌂™↓≤⁹ 

ꜞ◘▬◒ꜟ ⱱכⱶⱭכ☺ / ╡ ●▬♪ꜝ▬fi 

 

Ɑ♇♩Ⱳ♩ꜟ 

ꜞ◘▬◒ꜟ ≢│⁸Ɑ♇♩Ⱳ♩ꜟ ⁸⇔╞℮╝⁸∕─ ⅜

╘╢ ╩ ≡╪∆╢√╘─ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ ─ ⌐ ╢ ⌐≈™≡ ─

╩ ╘≡™╕∆⁹ ⌐⅔™≡╙⁸↓─ ╩ √∆╙─╩ ≢⅝╢ ≤⇔╕∆⁹ 

 
 

.  ≤⇔≡ ⅜ ◐꜡◓ꜝⱶ─ ⌐ ∆╢↓≤⅜≢⅝╢ ─ ⌐

∆╢ ─ ─ ⅜ ↕╣≡™╢↓≤⁹ 

.  ↕╣≡™╢↓≤⁹ 

.  ≤⇔≡ ≤⇔≡ ─ ╩ ⇔√ ⅜ ⇔≡™⌂™↓≤⁹ 

.  ─ ⅜ ⇔⁸ │ ⇔≡™⌂™↓≤⁹ 

.  ↕╣≡™╢↓≤⁹ 

.  ─●ꜝ☻ ─ ⁸ ─●ꜝ☻ ─ ┘∕─ ─●ꜝ☻ ─ ⌐ ↕╣≡™

╢↓≤⁹ 

.  ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ ─ ≤⇔≡ⱪꜝ☻♅♇◒ ─ ⅜ ⇔≡™⌂™

↓≤⁹ 

.  ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ ─┤√ ─┤√⅜ ↕╣≡™╢↓≤⁹ 

ꜞ◘▬◒ꜟ ⱱכⱶⱭכ☺ / ╡ ●▬♪ꜝ▬fi 
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7 ⱨ꜡כ 

ⱪꜝ☻♅♇◒ ─  

ⱪꜝ☻♅♇◒ ─ ⱨ꜡כ╩  3- 14⌐ ⇔╕∆⁹ 

ⱪꜝ☻♅♇◒ ┘ⱪꜝ☻♅♇◒ ╩ ⇔√ⱪꜝ☻♅♇◒ ╩⁸

ꜞ◘▬◒ꜟ ⌐ ≠ↄ ≢♩כꜟ ∆╢ │⁸ ⌐≡⁸ⱪꜝ☻♅♇◒

─ ╩ⱬכꜟ⌐∆╢╕≢─ ╩ ™╕∆⁹ 

 

 3- 14 ⱪꜝ☻♅♇◒ ─ ⱨ꜡כ 

 

⁸┘╪⁸ ─  

⁸┘╪⁸ ─ ⱨ꜡כ╩  3- 15⌐ ⇔╕∆⁹ ≢│⁸ ─╒⅛⌐▪ꜟ

Ⱶ ╩ ⇔ ╟╡ ╩ ∫√ⱨ꜡⁹∆╕⇔≥כ 

 

 3- 15 ⁸┘╪⁸ ─ ⱨ꜡כ  

♪כꜘ

ⱱ♇Ɽ

◖fiⱬꜘ

ⱪꜝ☻♅♇◒ ⱪ꜠☻

♪כꜘ

─ ╣

─ ╣

─ ╣

─ ╣

─ ╣

─ ╣

♫♥fi◖♪כꜘ╪┘

┘╪
ꜟכ♅☻

ⱱ♇Ɽ

▪ꜟⱵ

ⱱ♇Ɽ

ꜟכ♅☻

♪כꜘ

▪ꜟⱵ

♪כꜘ

ⱱ♇Ɽ

◖fiⱬꜘ

▪ꜟⱵ

◖fiⱬꜘ

▪ꜟⱵ

ⱱ♇Ɽ

◖fiⱬꜘ

♪כꜘ
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Ɑ♇♩Ⱳ♩ꜟ─  

Ɑ♇♩Ⱳ♩ꜟ─ ─ ⱨ꜡כ╩  3- 16⌐ ⇔╕∆⁹Ɑ♇♩Ⱳ♩ꜟ│⁸ ⁸

≢ ↕─ ─╖╩ ™⁸ ה ╩ ⌐ ⇔≡™╕∆⅜⁸ ≢│

ה ה ╕≢╩ ™╕∆⁹ 

 

 

 3- 16 Ɑ♇♩Ⱳ♩ꜟ─ ⱨ꜡כ 

 

⁸ ה ─  

─ ⁸ ה ─ ⱨ꜡כ╩  3- 17⌐ ⇔╕∆⁹ 

≢╙⁸ ⌡ ≤ ─≢♪כꜘ◒♇♩☻⁸⌐ ─╖╩ ℮ ≢∆⁹ 

 
 

  

 3- 17 ⁸ ה ─ ⱨ꜡כ 

  

─ ╣

─ ╣

─ ╣

↔╖

Ɑ♇♩Ⱳ♩ꜟ
ⱪ꜠☻

─ ╣

─ ╣

♪כꜘ
ה ⁸

⁸ ⁸

♪כꜘ

Ⱳכꜟ

♪כꜘ
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8 ─  

 

│⁸ ≢ ↕╣√ ─ ╩ ™≡ ╩ ╡ ∆ ≢∆⁹ 

⅔╟┘ ה ─ ╩  3- 18⌐ ⇔╕∆⁹ ∞↑≢│⌂ↄ ╩ ╡ ↄ

╩ ∆╢ ה ╙№╡╕∆⁹ ꜞ◘▬◒ꜟ ⅜ ╘╢₈ ⅛╠

─ ⅝ ╡ ●▬♪ꜝ▬fi ₉⌐⁸₈ ⌐ ↕╣╢ ⁸

─↔╖ ╩ ⇔⁸ ⅛╠ ╩ ⅝ ⇔ ⅜ ╡ ⅛╣≡™╢↓≤⁹₉≤№

╢↓≤⅛╠⁸ ╩ ∆╢ ⅜№╡╕∆⁹ 

⌂⅔⁸ ─ │⁸ ─ │ ≢│⌂™↓≤⅛╠⁸ │ ↕⌂™╙─

≤⇔╕∆⁹ 

 

 

↔╖ ─ ה 2017   

 3- 18 ⅔╟┘ ה ─  

 

ꜝ▬fi 

│⁸ ─ ≢ ─ ╩ ⇔⁸ ╩╟╡ ↑╢ ≢⁸ⱨ▫ꜟⱶ ⅝─Ɑ♇

♩Ⱳ♩ꜟ╛ ╣√Ɑ♇♩Ⱳ♩ꜟ⁸ ─ ─ ⌐│ ꜝ▬fi⅜ ≢∆⁹ 

 

 

│⁸ ⅜ ⌐ ∆╢↓≤╩ ⇔≡ ⅛╠ ╩╟╡ ↑╢ ≢∆⁹ 

≢│⁸ ⁸┘╪⁸ ─ ≢ ꜟכ♅☻≡⇔≥ ╩ ∆╢√╘⌐ ╩

↑╕∆⁹  3- 19⌐ ─ ╩ ⇔╕∆⅜⁸↓╣╠─ ─ │ ─ ꜝ▬fi─

≤ ⌐ ╦╢↓≤⅛╠⁸ ⌐≡ ⇔╕∆⁹ 
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↔╖ ─ ה 2017   

 3- 19 ─  

 

▪ꜟⱵ  

▪ꜟⱵ │⁸ ≢ ╩ ↑╢≤ ⌐╟╡ ─ ⅜ⱨ꜠Ⱶ

fi◓─ ─ ⌐╟╡ ╩ ╢↓≤╩ ⇔√ ≢∆⁹ 

▪ꜟⱵ │ ─ ה ↕≢┌╠≈⅝⅜ ⌂™↓≤⅛╠⁸ ╟ↄ▪ꜟⱵ ╩ ∆

╢↓≤⅜≢⅝╕∆⁹▪ꜟⱵ ─ ╩  3- 20⌐ ⇔╕∆⁹ 

 

↔╖ ─ ה 2017   

 3- 20 ▪ꜟⱵ ─  

 

 

ⱪꜝ☻♅♇◒ ╛Ɑ♇♩Ⱳ♩ꜟ│⁸∕─╕╕≢│ ⅜ ↄ ⅜ ™↓≤⅛╠⁸ ה

⇔≡ ∆╢↓≤⌐⌂╡╕∆ ꜞ◘▬◒ꜟ ─ ↑ ╣ ╙ ⁹ 

─ ╩  3- 21⌐ ⇔╕∆⁹ │⁸ ─ ─ ⌐ ╩

╣⁸ ⅛╠◦ꜞfi♄כ≢ ⇔ ∆╢╙─≢⁸ ─ ╣╩ ∆╢√╘ ╩

ⱪꜝ☻♅♇◒Ᵽfi♪≢ ⇔⁸ ⌐ ∂≡⁸ⱨ▫ꜟⱶ ⅝ ╙ ╦╣≡™╕∆⁹ 
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↔╖ ─ ה 2017   

 3- 21 ─  

 

 

│⁸ ⅝ ─⅛↕┌╢ ╩ ─√╘⌐ ∆╢ ≢∆⁹ 

 

╘ⱪ꜠☻  

 

╘ⱪ꜠☻  

 

↔╖ ─ ה 2017   

 3- 22 ─   
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 4   

1 ⌐⅔↑╢ ≤∕─  

↔╖╩ ⇔≡ ⇔√ │⁸ Ⱳ▬ꜝ⌐╟╡ ─ ≤⇔≡ ↕╣╕∆⁹∕─√

╘⁸ ─ │⁸ ╩ ≤⇔√ ≤™℮↓≤⌐⌂╡╕∆⁹ ─ ≤⇔≡⁸ ⁸

⁸ⱪ꜡☿☻ ≤⇔≡─ ⅎ┌⁸ ─ ╛ ╢╟⌐ⱦfiכ♃ ⅜

→╠╣╕∆⁹ 

≢│⁸ ─ ⅜№╢ ─ ⱪכꜟ┼─ ≤ ─ 2≈╩ ⇔╕∆⁹ 

 

 

ⱪ⁸25│ꜟכmⱪכꜟ╩ ∆╢ ─ ⱪ⁹∆≢ꜟכ ⱪכꜟ≢ ↕

╣≡™╢ Ⱳ▬ꜝ─ │⁸3,344MJ/h≢№╡⁸ ─ ╩ ╕ⅎ╢≤ │ ≤

ⅎ╠╣╕∆⁹ 

 

↔╖─ 1 √╡  

58(t/ )÷24(h)=2.416 

3 ╩ ╡ ≡ 2.41t ≤∆╢⁹ 

1 √╡─↔╖ ↔╖ 8,700kJ/kg  

2.41(t/h) ×1, 000(kg)×8,700(kJ/kg)=  20,967,000(kJ/h)  

=20,967(MJ/h)  

─ ꜡☻─  

↓↓≢⁸ ─ ꜡☻ 10%⁸ ∟ ⇔ 5%⁸ ●☻ ∟ ⇔ 15%╩ ∆╢≤↔

╖─ ─℮∟ ≢⅝╢ │⁸ ─≤⅔╡≤⌂╢⁹ 

20,967(MJ/h)×(100- 30)(%)=14,676.9(MJ/h)  

14,676MJ/h 

Ⱳ▬ꜝ ┘ ─ ─  

Ⱳ▬ꜝ 85%⁸ ─ ╩ 70%≤ ∆╢≤⁸ 

14,676(MJ/h)×0.85×0.7=8,732.22MJ/h 

=8,732MJ/h 

ⱪכꜟ┼─  

3,344( MJ/h) Ⱳ▬ꜝ 8, 732(MJ/h) ⅛╠─  

≤⌂╢↓≤⅛╠⁸ ⅛╠ ⱪכꜟ┼─ │ ≢№╢⁹ 

 

 

ⱦfiכ♃ │⁸ ─ ⌐ⱦfiכ♃╩ ≢ⱦfiכ♃⁸≡ ╩ ⌐

⇔⁸ ╩ ∆↓≤≢ ╩ ™╕∆⁹ 

⌐⁸ ─ ≤ ⌐ ↔╖ ≢ ↔╖─ ⌐ ∆╢ ─

15%≤∆╢≤⁸ ─≤⅔╡ ↕╣╕∆⁹ 

20,967(MJ/h)×0.15=3,145.05 MJ/h  

1MJ⅜ 0.278kw≢№╢⅛╠ 

3,145.05 MJ/h ×0.278=874.3kwh 



 

46 

⌐ ™╢ ⱦfi⌐│⁸כ♃ ⱦfi⁸כ♃ ⱦfi⁸כ♃ ─ⱦfiכ♃ 3 ⅜

≢ⱦfiכ♃⁹∆╕╡№ ⇔√ ╩ ∆╢ │ ⱦfi⁸כ♃ ─ ⅜ ⌂™

╛ ╩ ⌐ ∆╢ │⁸ │√╕ⱦfiכ♃ ⅜ⱦfiכ♃ ↕╣╕∆⁹ 

ⱦfiכ♃ ─ ⱨ꜡כ─ ╩  3- 23⌐ ⇔╕∆⁹ 

 

 3- ⱦfiכ♃ 23 ─ⱨ꜡כ ⱦfiכ♃  

 

2 ⌐⅔↑╢  

│⁸ ⅜ ↕ↄ ⅜ ╠╣╢↓≤⅛╠⁸ ⌐╟╡ ╠╣╢ ╟╡

─ ⌐ ™ ∆╢ Ⱳ▬ꜝכ♃הⱦfi─ ⁸ ⁸ ─

─ ⅜ ╢ ⅜№╡╕∆⁹╕√⁸ ⌐ ⇔√ ─╒≤╪≥│ ≤⌂╡⁸

≢⅝╢ │⅛⌂╡ ↕╣╢≤ ⅎ╠╣╕∆⁹ 

1 (1) ─ ╟╡⁸ ⱪכꜟ┼─ ⌐≈™≡│ ≢∆

⅜⁸ ─ ╛ ⌐ ℮ ⁸ ─ ╩ ∆╢ ⅜№╡

╕∆⁹ 
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 5   

1 ⌐⅔↑╢  

≢│⁸ ┘♄▬○◐◦fi ⌐ ≠⅝⁸ ●☻⌐⅔

↑╢ ─ ╩ ∫≡™╕∆⁹ ⌐⅔↑╢ ●☻─ ┘ ─

│⁸  3- 12─≤⅔╡≢∆⁹™∏╣─ ⌐⅔™≡╙ ╩ √⇔≡™╕∆⁹ 

╕√⁸ 6 4 ⌐ ⇔√ ⁸ ⁸ ─ │  3- 12  3- 15─≤⅔╡≢∆⁹™

∏╣─ ⌐⅔™≡╙ ╩ √⇔≡™╕∆⁹ 

⌂⅔⁸ ⁸ ⁸ ⌐≈™≡│⁸ ⌐╟╢ ⅜⌂™↓≤⅛╠⁸ │ ∫≡⅔

╠∏⁸ │⁸ ≢│ ⌐╟╡ ⇔≡™╢↓≤⅛╠ ⇔≡™╕∑╪⁹ 

 

 3- 12 ⌐⅔↑╢ ●☻─ ┘  

 
┌™∂╪ 
( g/ m3N)  

 
( ppm) 

 
( ppm) 

 
(mg/ m3)  

 
( ng- TEQ/m3N) 

 
(ʸg/ m3N)  

┘  
 

0.15 
↔≤⌐  
K=7.0  

300 700 5.0  50 

( R5 )  0.019 β 83 37.4 0.9  3.0 

 ( 1 )  0. 026 β 110 7.8 1.5 2.8 

 (2 )  0.011 β 56 67 0.30 3.2 

β ⌐≈™≡│⁸ ⌐⅔™≡ ⌐╟╢ ⅜ ╘╠╣≡⅔╡⁸ ↔≤⌐ ⅜ ∆╢⁹

5 ≢│⁸ 6 ╩ ⇔⁸™∏╣╙ ╩ √⇔≡™╢⁹ 
 

 3- 13 ⌐⅔↑╢ ─  

: dB  

 
 

─ 
  

꜠ⱬꜟ  
꜠ⱬꜟ 

 

LA5 LA50 LA95  ─  

1 
 56 51 49 55 60 

C  
 52 48 46 50 50 

2 
 52 44 41 50 60 

C  
 43 39 38 43 50 

1 
 67 53 46 62 70 C  

( ╩ ℮ ⌐ ∆╢ )   56 42 39 56 65 

2 
 65 53 43 60 65 

C ( ⌐ ∆╢ )  
 55 44 42 54 60 

β ─  :6 22 ⁸ 22 6 ⁹ 
 

 3- 14 ⌐⅔↑╢ ─  

:dB  

 
 

─ 
  

꜠ⱬꜟ   
(Hz)  L10 L50 L90  ─  

1 
 28 26 25 60(65- 5)  

2   
 28 27 25 55(60- 5)  

2 
 26 <25 <25 65 

  
 25 <25 <25 60 

1 
 36 25 <25 70 

2  33.6 
 26 25 <25 65 

2 
 26 25 <25 70 

2  20.6 
 <25 <25 <25 65 

β ─ : 8 19 ⁸ :19 8 ⁹ 

β ─ ⅛╠50m─ ⌐ ⅜ ⇔≡™╢↓≤⅛╠5dB╩ ∂≡™╢⁹ 
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 3- 15 ⌐⅔↑╢ ─  

:ppm  

 
 

 ─   
( )     

▪fi⸗♬▪ 0.1  0.1  0.1  1 5  

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 0.0002  0.0002  0.0005 0.002 0.01  

 0.002  0.002  0.002  0.02 0.2  

ⱷ♅ꜟ 0.001  0.001  0.001  0.01 0.2  

ⱷ♅ꜟ 0.0009  0.0009  0.0009  0.009 0.1  

♩ꜞⱷ♅ꜟ▪Ⱶfi 0.0005  0.0005  0.0005  0.005 0.07  

▪☿♩▪ꜟ♦ⱥ♪ 0.005  0.005  0.005  0.05 0.5  

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 0.005  0.005  0.005  0.05 0.5  

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ 0.0009  0.0009  0.0009  0.009 0.08  

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 0.002  0.002  0.002  0.02 0.2  

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ 0.0009  0.0009  0.0009  0.009 0.05  

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 0.0003  0.0003  0.0003  0.003 0.01  

▬♁Ⱪ♃ⱡ0.01 ꜟכ  0.01  0.01  0.9 20  

◄♅ꜟ 0.01  0.01  0.01  3 20  

ⱷ♅ꜟ▬♁Ⱪ♅ꜟ◔♩fi 0.01  0.01 0.01  1 6  

♩ꜟ◄fi 0.01  0.01  0.01  10 60  

☻♅꜠fi 0.01  0.01  0.01  0.4 2  

◐◦꜠fi 0.01  0.01  0.01  1 5  

ⱪ꜡Ⱨ○fi  0.003  0.003  0.003  0.03 0.2  

ⱡꜟⱴꜟ  0.0001  0.0001  0.0001 0.001 0.006  

ⱡꜟⱴꜟ  0.00009  0.00009  0.00009  0.0009 0.004  

▬♁  0.0001  0.0001  0.0001  0.001 0.01  

 14 10  10  15 

(ϴ)  30.2 29.1 32.6  

( )  72 76 45  

     

(m/s)  1.0  1.0  1.0   

β ─ │ ⌐╟╡ ╘╠╣╢ ⌐⅔↑╢ ─

⌐ ╢ ─ ╩ ⇔√⁹ ─ │⁸ ⌐ ≠ↄ ─

┘ ─ ( 24 ⁸ 102 )⌐╟╢⁹ 

 

 

2 ─ ⅎ  

│⁸↔╖ ─ ≢ ∆╢ ●☻⁸ ⁸ ⁸ ⁸ ⁸ ┼─

⅜ ↕╣╢↓≤⅛╠⁸ ╛ ─ ⌐ ≠⅝⁸ ⅜

↕╣≡™╕∆⁹ 

╩ ⇔√ ⁸∕─↓≤⌐╟╢ ⌐╟╡⁸◖☻♩⅜ ∆╢↓≤⅜ ↕

╣╕∆⁹╟∫≡⁸ √⌂ ─ ⌐№√∫≡│⁸ │ ∑∏⁸  3- 16 ⅛╠  

3- 20⌐ ∆ ≢ ╘╠╣√ ╩ ≤⇔≡ ⇔╕∆⁹ 
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 3- 16 ●☻─  

   

┌™∂╪ 

┘  

0.15 g/ m3N  

 ↔≤⌐ (K=7.0)  

 250 ppm  

 430 ppm  

 ♄▬○◐◦fi ┘  1.0  ng- TEQ/m3N  

 ┘  30 ʸg/ m3N  

 

 3- 17 ─  

   

┼
─  

 
 

≢ ╘╢
┘ ⌐ ≠ↄ
╩ ╘╢ ⌐╟╢  

┼─  

 
⁸

 
≢ ╘╢ ⌐╟╢ 

 

 

 3- 18 ─  

   

8 7  

┘  

⌐⅔™≡ 65dB 

ה 6 8 ⁸ 
7 10  

⌐⅔™≡ 60dB 

10 6  ⌐⅔™≡ 55dB 

 

 3- 19 ─  

   

8 7  
┘  

⌐⅔™≡ 65dB 

7 8  ⌐⅔™≡ 60dB 

 

 3- 20 ─  

   

─ 1  

┘  

⌐⅔™≡  
15  

─  
2  

6 ─ 2⌐
╘╢ ⌐╟╡ ⇔√

│  

─ 3  
⌐⅔™≡  

30  
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ה  6   

1  

 

│⁸ ─ ─ 20m≤⁸ ─ ⱪכꜟ ─

25m ⅜№╡⁸↓─™∏╣⅛⅜ ≤⇔≡ ⅎ╠╣╕∆  3- 24 ⁹ 

─ │⁸ ⌐ ⅜№╢ ⁸ ╩ ∆╢≤ ─ ⌐ ─

⅜ ∆╢↓≤≢ ™⌐ↄ™ ≤⌂╢↓≤╛⁸ ⌐╙ ⅜⌂™↓≤⅛╠⁸ ─ ⱪ

ꜟכ ─ ⌐ ╩ ∆╢ ≤⇔╕∆⁹ 

│ ─ T.P.+7,000 ╩ ≤⇔⁸ ⌂ ╩ ∆╢╙─≤⇔

╕∆⁹⌂⅔⁸ ≤ ─ ⌐ ꜞ◘▬◒ꜟ☿fi♃כ⅜ ⇔≡⅔╡⁸

─ ╡⅜≢⅝⌂™ ≢№╢↓≤⅛╠⁸ │ ⱪכꜟ─ ╩ ∆╢↓≤≤

⇔╕∆⁹ 
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 3- 24 ─  



 

52 

 

 

≤⇔≡⁸ │ ─ ─ ╩ ∆╢╙─≤⇔⁸ ╩ ⇔╕

∆⁹ 

 

ⱨ▼fi☻ 

⅛╠─ ⌂ ∟ ╡╩ ⇔⁸ ─ ─√╘⁸ ⌐ⱨ▼fi☻╩ ⇔

╕∆⁹ 

 

 

─ │⁸ ≢ ╘╢ 1ha ≤⌂∫≡™╕∆

⅜⁸ ⌐ ⇔≡⅔╡⁸ ⅜ ⇔⌂™↓≤⅛╠⁸ ≤─ ⌐╟╡ ⅜ ≤

⌂╢ ⅜№╡╕∆⁹ ─ ─ │⁸ ⌐ ℮↓≤≤⇔╕∆⁹ 

 

 

│⁸ ≤⇔≡▪☻ⱨ□ꜟ♩ ≢⁸ ⌐│₈ ה

₉⌐╟╢↓≤≤⇔╕∆⅜⁸ ⅜ ™≤↓╤ ⁸╦∞∟⅜ ∂╛∆™≤

↓╤│◖fi◒ꜞכ♩ ≢ ⇔╕∆⁹ 

 

 

│ ⇔⁸ ╩ ∆╢↓≤⅛╠⁸ ≢ ╘╢ ─ ≤⌂╡╕∆

3.0 2024 4 ⁹╕√⁸

≢ ╘╢ 28 1 ─ ⌐ ≠ↄ ╩ ╘╢

24 9 13 30 ─ ≢№╢√╘⁸ ─ ─ ⅜

↕╣╕∆⁹ 

─ ─ ≢№╢⁸ 20% ⁸ 25% ─ ╩ ╗

╩ ∆╢ ≤⇔╕∆⁹ 
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2  

 

 

¶ │⁸ ⅜ ⅝™↓≤⅛╠ ╩ ⇔≈≈ ⌂ ≤⇔╕∆⁹ 

¶ ⌐╙↔╖ ⅜≢⅝╢╟℮⁸ ╩ ⇔√ ≤⇔╕∆⁹ 

¶ ╩ ℮ │⁸ ≤∆╢⌂≥⁸ ⌂ ╩ ∆╙─≤⇔╕∆⁹ 

¶ Ⱨ♇♩ ─ ─ ⅜ ↕╣╢≤↓╤│ ⅜ ≢⅝╢ ≤⇔╕∆⁹ 

¶ ⌂ ┘ ⅜ ↕╣╢ │⁸ ≤⇔≡ ◖fi◒ꜞכ♩ ≤

⇔╕∆⁹∕─ ⁸ ⌐╙ ╣√╙─≤⇔╕∆⁹ 

 

 

≤⇔≡⁸ ─ ╩ ⌐ ─ 1.25⁸ 1.0 ≢ ⇔╕∆⁹

─ │ ◒ꜝ☻ A │ ◒ꜝ☻ S ≤⇔╕∆⁹ 

│⁸ ⌐ ∂√ ≤⇔⁸ ─ ⌐╟╢ ╩ ∂⌂™

≤⇔╕∆⁹ 

─ ⇔™ │⁸ ≤⇔╕∆⁹ 

⁸ ∂╪ ─ ─ ⅝⌂ ─fiכ꜠◒╛ │⁸ ⌂ ⁸ ╩

⇔⁸ ⌐╙ ⌂ ≤⇔╕∆⁹ 

│⁸ ⁸ ╩ ∆╢≤≤╙⌐⁸ ⌐ ╘⁸ ─ ╙ ⌂ ⌐⌂╠

⌂™ ≤⇔╕∆⁹ 

 

─  

(a)    

ᵑ │ ⌐ ╘╢≤≤╙⌐⁸ ⌐ⱪꜝ♇♩ⱱכⱶ⁸↔╖Ⱨ♇♩ ─ │⁸

╩ ⇔ ─ ╣⌂™ ≤⇔╕∆⁹ 

ᵒ ─ │⁸ ⌐ ⇔⁸ ╩ ↑╢╙─≤⇔⁸ ≤ ⌐ ⇔

╕∆⁹╕√⁸ ─ ─ ╣ ⅎ⌐ ≢⅝╢╟℮⌂ ≤⇔╕∆⁹ 

ᵓ │⁸ ╛ ⌐ ⇔ ⌂ ╩ ∆╢╙─≤⇔⁸ ⌐

⌐ ╙ ╣≡™╢ ╩ ⇔╕∆⁹ 

ᵔ ◄◐☻Ɽfi◦ꜛfi☺ꜛ▬fi♩ │⁸ ⅜⌂ↄ⁸ ─ ⌐ ≢⅝⁸

─ ⌂™ ≤⇔╕∆⁹ 

(b)    

ᵑ ⌂ ┘ ⅜ ↕╣╢ │⁸ ≤⇔≡ ◖fi◒ꜞ

♩כ ≤⇔╕∆⁹ 

ᵒ ⱪꜝ♇♩ⱱכⱶ⁸↔╖Ⱨ♇♩ ─ │⁸ ╩ ⇔ ─ ╣⌂™ ≤⇔╕

∆⁹ 

ᵓ ─ │⁸ ╛ⱨ♇ ─ ⌐ ╣√ ╩ ⇔╕∆⁹ 

(c)    

ᵑ ─ │ ⌐ ∂⁸ ה ╩ ⇔√ ≤⇔╕∆⁹ 

ᵒ ∂╪⅜ ∂╛∆™≤↓╤│⁸ ⌐ ∂≡ ∂╪ ╩ ⇔╕∆⁹ 
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ᵓ ⁸ ─ ∆╢ │⁸ Ⱨ♇♩⁸ ╩

⇔√ ≤⇔╕∆⁹ 

(d)    

ᵔ ─ │⁸ ↕╣╢ ╛ ∂╢ ⁸ ⁸ ⁸ ⁸

╩ ∆╢╙─≤⇔╕∆⁹ 

ᵕ ⁸ │⁸∕╣∙╣ ⌂ ╩ ∆╢╙─≤⇔╕∆⁹ 

(e)    

ᵑ ⌐ ∆╢ │⁸ ⁸ ─ ╛ ⌐ ⅎ╢╙─≤⇔╕∆⁹ 

ᵒ ●ꜝ☻│⁸ ⁸ ⁸ ─ ╩ ⇔≡ ⇔╕∆⁹ 

ᵓ ─℮∟⁸ ⌐ ⁸ ╩ ↕╣╢╙─⌐≈™≡│◄▪♃▬♩ ≤⇔⁸

⌐⅔™≡│⁸ ≤⇔⁸ ↑Ɫfi♪ꜟ │ ╩ ≢

⅝╢╙─╩ ⇔╕∆⁹ 

ᵔ ─℮∟⁸ ⌐│☻♩♇ⱪ ⅝♪▪♅▼♇◒ │ ⁸

◦ꜞfi♄כ ╩ ≤⇔╕∆⁹⌂⅔⁸ⱴ☻♃כ◐כ◦☻♥ⱶ≤⇔⁸ │

─ ⌐╟╡╕∆⁹ │ ⌐ ∆╢ ╡ ╘╩ ╡ ↑╢╙

─≤⇔╕∆⁹ 

ᵕ ─℮∟⁸☻♅כꜟ♪▪ ⁸▪ꜟⱵ │ SUS ≤∆╢ │⁸ ≤⇔≡

ⱨꜝ♇◦ꜙ ≤⇔╕∆⁹ 

ᵖ ─℮∟⁸◦ꜗ♇♃כ│▪ꜟⱵ │ SUS ─fi♥כ◌▪◄⁸⇔∞√ ≤

⇔≡ ∆╢ ╩כ♃♇ꜗ◦♩כ◦ ↄ ≤⇔⁸ ┘ ≤⇔╕∆⁹ 

ᵗ ─℮∟⁸ ≤∆╢ │⁸ⱷꜝⱵfi ─ →≤⇔╕∆⁹ 

ᵘ ─℮∟⁸ ⌂ ╩ ⅝⁸ │▪ꜟⱵ │ ≤⇔╕∆⁹╕√⁸

≤⇔≡●ꜝ☻ │ ≤╙ ⌂╙─≤⇔⁸ ⌐│ ⅝ ─ ╩№

↑╢ ─ ╩ ⇔╕∆⁹ 

ᵙ │⁸ ⌐ ∂⁸ ─ ╩ ™╕∆⁹ 

 

→ 

(a)   → 

ᵑ ה ⌐ ⇔√ → ≤∆╢⁹ ─⌂™⁸ ─№╢╙─

≤⇔╕∆⁹ 

ᵒ ≤⇔≡ │ ALC ╡ │ ECP ╡ RC ╩ ↄ ≤⇔⁸ │ ⅜

↕╣╢╟℮ ⇔╕∆⁹ 

ᵓ ₈ ₉⌐ ≠ↄ ┘⌐ ≤⇔╕∆⁹ 

(b)   → 

ᵑ ─ ⁸ ⌐ ∂≡ ⌂ →≤⇔╕∆⁹ 

ᵒ ⁸ ─ ╡ ™⁸ ∕╣∙╣─ ⌐ ∂≡ ⌂ → ╩ ⇔⁸

⁸ ─ ╙ ⇔╕∆⁹ 

ᵓ ─ ⌐ ∆╢ │ VOC ╩ ⇔≡™⌂™╙─╩ ⇔╕∆⁹ 

ᵔ 1 │ →≤⇔╕∆⁹ 
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─  

(a)   ⱪꜝ♇♩ⱱכⱶ 

ᵑ ⱪꜝ♇♩ⱱכⱶ│⁸ ⅜ ⌐ ╣⌂™ ה ≤⇔╕∆⁹ 

ᵒ ⱪꜝ♇♩ⱱכⱶ│⁸☻Ɽfi ─ ↕│ ⅜ ≤⌂╢↓≤⌂ↄ ⅜

≢⅝╢╟℮⌐⇔╕∆⁹ 

ᵓ ⌐│ ↕ 20cm ─ ╘╩ ↑⁸ │◖fi◒ꜞכ♩ ≤⇔ √╕

╡⅜ ∂⌂™ ─ ╩╙√∑╕∆⁹ 

ᵔ ⱪꜝ♇♩ⱱכⱶ│ ⅛╠≢⅝╢∞↑ ╩ ╡ ╣⁸ ╢ↄ ⌂ ╩

≈╟℮ ⇔╕∆⁹ 

(b)   ↔╖Ⱨ♇♩ 

ᵑ ↔╖Ⱨ♇♩│⁸ ╩ ◖fi◒ꜞכ♩ ≤⇔⁸ ⌂ ╡ ┼─

╩ ╢╙─≤⇔╕∆⁹ 

ᵒ ↔╖Ⱨ♇♩─ │⁸↔╖ ⅛╠─ ─fiכ꜠◒≥ ╩ ⇔⁸ ─ ╡

↕╩ ⅝ↄ≤╡⁸ ⌐ ⌂ ╩≤╢↓≤≤⇔╕∆⁹ 

ᵓ ↔╖Ⱨ♇♩ ⌐│⁸ ╩ ↑╕∆⁹ 

(c)    

ᵑ ⌐│⁸ ⌐ⱴ◦fiⱢ♇♅╛ ╩☺כ♥☻ ↑⁸ ⁸ ⁸ ─ ─

╩ ⇔╕∆⁹ 

ᵒ │⁸ ≤⇔≡ ⌐ ╩ ⇔⁸ ⁸ ─ ⌐╙ ⌂

≤⇔╕∆⁹ 

ᵓ │ ⌂ ╩ ℮≤≤╙⌐⁸ ╩ ↑ ⌐ ╩ ⌐ ∆╢

≤⇔╕∆⁹╕√⁸ │ ⌐ ⇔╕∆⁹ 

ᵔ ┘ │⁸ ≤⇔≡ ≤⇔⁸ ⁸ ⁸ ─√╘─ ⌂☻

Ɑכ☻╩ ⇔╕∆⁹ 

(d)    

ᵑ ─ ≤⇔≡⁸ │⁸ ≤ ⌂ ╩ ≈ ⅜№

╡╕∆⁹ ⁸ ≤│ ─ ╩ ⇔⁸ ⌐ ↄ ≢⅝╢

╟℮⌐ ⇔╕∆⁹ 

ᵒ │ⱪꜝfi♩─ ה ה ╩ ℮ ≢№╡⁸ ⅜ ∆

╢─≢⁸ ⁸ ⁸ ⌐≈™≡ ⇔╕∆⁹ 

ᵓ ⌐│⁸ⱪꜝ♇♩ⱱכⱶ⅜ ≢⅝╢│╘ ⇔─ ●ꜝ☻ ╩ ↑╢

↓≤≤⇔╕∆⁹ 

ᵔ │ 2 ⱨꜞכ▪◒☿☻ⱨ꜡▪ ≤⇔╕∆⁹ 

(e)    

ᵑ ⁸ ∂╪ │≢⅝╢∞↑ ⌐╕≤╘≡ ⇔⁸ ─ ┘

─ ╩ ∂╕∆⁹ 

ᵒ ≤⇔≡⁸ ─ ≤│ ⌐╟╡ ╢╙─≤⇔⁸ ⌐◖fiⱬꜘ ─ ╙

╩ ⇔ ∂╪ ─ ╩ ╡╕∆⁹ 

ᵓ ≢ ∆╢ ─ ─ ─√╘⁸ ∂╪ ─√╘─ ╛

∂╪ ─ ╩ ⇔╕∆⁹ 
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(f)    

ᵑ │⁸ ⅛╠─ ╛ ∂╪ ⌐╟╢ ╩ ↑╢ ⅛╠

╩ ⅎ√ ╩ ↑╕∆⁹ 

ᵒ ⅜ ╛◒♇ꜝꜟⱩכ◔℮⁸╟™⌂⅜√╕╩ ⱨꜞכ▪◒☿☻ⱨ꜡▪

╩ ⇔╕∆⁹ 

ᵓ ⁸ │⁸ ─ ≤ ─╟™ ╩ ⌐ ⌂ ╡ ⇔≡

⇔╕∆⁹ 

ᵔ ─ ╣ ⅎ╩ ⇔ⱴ◦fiⱢ♇♅ ─ ⌂ ╩ ↑╕∆⁹ 

ᵕ ▬fiⱣכ♃─ ─ ≤⇔≡⁸ ⌐ ∂ ⌐ ╩ ╡ ↑╕∆⁹ 

(g)    

ᵑ │⁸ ⌐ ⅜ ╩ ∫≡™╢↓≤⅛╠⁸ ⌂ ⅜ ⅎ╢╟

℮⌐⇔╕∆⁹ 

ᵒ ─ ─ ≤⇔≡⁸☻ⱳ♇♩◒כꜝכ ─ ╩ ⇔╕∆⁹ 

ᵓ ꜝ▬fi ─ ⅜ ∆╢ │⁸JIS ⌐ ≠⅝ ⌂ ╩ ⇔╕∆⁹ 

ᵔ ⅜ ∂╢ │⁸ ⌐ ∂ ⌐ ╩ ╡ ↑╕∆⁹ 

(h)    

☻Ɑ⁸☻כ ⁸ ⁸ ⁸ ⁸♩▬꜠ ה ⁸

╩ ↑╕∆⁹ 

(i)   ∕─  

◄ꜞ▪⁸ ⁸ ⁸ ⁸ ⁸ ╩⁸ ⌂ ⌐ ⌂

↕≢ ↑╕∆⁹ 

│⁸ ≤⇔≡ ↕╣√ ≤⇔⁸ ⌂ │ ╩ ∂╕∆⁹ 

 

 

ᵑ ה ה ה ⌐≈™≡⁸ ─ ─ ┘

─ ⁸ ⌐≈™≡ ⌐ ⇔ ⌂╙─╩ ⇔╕∆⁹ 

ᵒ ─ ╩ ⇔⁸ ♩▬꜠ ○☻♩ⱷ▬♩ ⅝ ╩ 1⅛ ⇔╕∆⁹ 

ᵓ ⌐ 1⅛ ⁸ ─◄꜠ⱬכ♃כ╩ ⇔╕∆⁹ 

ᵔ │⁸ ≤⇔≡ LED ╩ ⇔╕∆ ╛╗╩ ⌂™ ╩ ↄ ⁹ 

ᵕ │⁸ ╩ ⇔ ≤⇔╕∆⁹ 
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ה  7   

1  

│⁸ ─ ⅎ⌐ ≠⅝ ⇔╕⇔√⁹ │⁸  3- 25─≤⅔╡≢∆⁹ 

 

⌐⅔↑╢ ⅎ  

│⁸ ≤ ꜞ◘▬◒ꜟ☿fi♃כ╩ ↕∑⌂⅜╠ ∆╢ ⅜№╡

╕∆⁹ ≢│⁸ ⅜ ⇔™ ─ ╩ ∆╢ ⅎ≢№╢↓≤⅛╠⁸│∂╘⌐

╩ ⇔⁸∕─ ⌐ ╩ ∆╢↓≤⌐⌂╡╕∆⁹ 

≢│⁸ ≤⇔≡⁸ ⱪכꜟ ─ ≤ ─ ⅜ →╠╣≡™╕

⇔√⁹↓╣╠ ─ ╩ ∆╣┌ ™ ╩ ∆╢↓≤⅜ ⌐⌂╡╕∆⅜⁸ ⌐

╩ ⇔╕∆⁹╕√⁸ ─ ⁸ ─ ⌐│ ⌐ ⅜№╡⁸

╩ ↑≡ ∆╢↓≤│ ≢№╢↓≤⅜ ⇔√√╘⁸ ─ ╩ ⇔╕⇔√⁹ 

╟╡⁸ ⱪכꜟ ─ ⌐ ╩ ⇔⁸ ─ ⌐ ╩

∆╢↓≤⌐⌂╡╕∆⁹ 

 

 

≢│⁸ ─ ╩ 2, 500m2 ≤ ⇔≡™╕⇔√⁹ ≢│⁸

▪fi◔כ♩ ⌐ ≠⅝ ─ ╩ ╘╟℮≤⇔╕⇔√⅜⁸ ⌐ ─ ⌐ ∆

╢ ⅜ ™↓≤⅛╠ ⅜ ⇔⁸ ▪fi◔כ♩⌐⅔™≡╙ ─ │⁸

⅜ ≢⅝⌂™↓≤╛ ⌐ ⇔√ ─ ⅜ ─ ≢ ≢№╢↓≤⅛╠

≤ ⇔╕⇔√⁹ 

↓─√╘⁸ ≢│⁸ⱪꜝ♇♩ⱱכⱶ╛ ─ ⌂ 2,200m2 ≤

╩ ⌐ ╘≈≈⁸ ⱦfiכ♃─ ≤ ╩ 400m2 ≤⇔≡ ∆╢↓

≤≤⇔╕⇔√⁹╕√⁸ ─ ⌐ ⅜№╡ ─ ꜞ◘▬◒ꜟ☿fi♃כ ⁸↓─

─ ─ ⅜ ≢№∫√↓≤⅛╠⁸ ─ ⅜ ⅝™ⱪꜝ♇♩ⱱכⱶ≤↔╖Ⱨ

♇♩╩ ─ ⌐ ∆╢ ≤⇔╕⇔√⁹ 

 

 

│⁸ ≤⇔≡ ─ ⌐ ∆╢↓≤≤⇔╕∆⁹ ─ │⁸

⌐ ↄ╒≥ ⅜ ↄ⌂╢ ≢№╡⁸↓─╟℮⌂ ─ ⁸ ─ ─ ⅜

≢│⌂ↄ⁸ ─ ─╟™ ⅜≢⅝⌂™≤™℮ ⅜№╡╕∆⁹╕√⁸ ─

│⁸ ≢№╡⁸↓↓╩ ⌂ ╡ ∆╢ ≤∆╢ ⅜№╡╕∆⁹ 

▪fi◔כ♩ ─ ≢│⁸ │ 1,200m2 3, 200m2≤ ⌐ ⅜№╡╕⇔√⁹ 

≢│⁸ ⌂ ╩ ⇔≈≈⁸┘╪ ╩Ᵽfi◌⌐╟╢ ≤∆╢↓≤⁸ ╩

⌐ ∆╢↓≤⌐╟╢ ╩ ╢↓≤⌐╟╡ ╩ 1,900m2≤⇔╕⇔√⁹ 
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 3- 25  
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2  

│⁸ ─ ⅎ⌐ ≠⅝ ⇔╕⇔√⁹ ╩  3- 26  3- 28⌐ ⇔╕∆⁹ 

ᵑ ─ ╡│⁸ ╡ ─ ⌂ ≤ ─ ╩ ⇔ 1ﬞ ⌐∆╢⁹ 

ᵒ ⌂ ╡ ╩ ↑╢⁹ 

ᵓ │ ≤∆╢⁹ 

ᵔ │⁸ ≤⇔≡⁸4t Ɽ♇◌כ ⅜ ⌂ ≤∆╢⁹ 

ᵕ ⱪꜝ☻♅♇◒ ─ⱬכꜟ ⁸ ⁸ ─ │ ⅜ ↕╣╢√╘⁸↓╣╠

─ │ ⅜ ⌂╟℮⌐∆╢⁹ 
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 3- 26 (1) ↔╖ ⁸  

 

   ─  

   ↔╖ ─  

   ─  
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 3- 27 2 ⁸   

 

   ─  

   ─  

   ─  
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 3- 28 3 ה

 

   ─  

   ↔╖ ─  

   ─  

│

Ᵽ♇◒⇔≡  

│↓↓≢ 

⇔  
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ה  8   

1  

↔╖  

┼─↔╖─ ⌐≈™≡│⁸ 6 ᵑ ⌐ ⅎ⁸ ⱪכꜟ─

╩ ⇔⁸ ᵒ ╩ ∆╢↓≤≢⁸ 6 ┘ ─ 2≈

─ ⅛╠ ╩ ℮ ≤⇔╕∆⁹╕√⁸ 45 ⅛╠ ╩ ⇔≡

⌐ ∆╢↓≤⁸⅛≈⁸ ─ ╩ ≤⇔╕∆⁹ 

 

╩╙≤⌐  

 3- 29 ─  

 

 

5 ─ ┼─ ─ ⁸⌐≥╙╩♃כ♦ ⌐ ™ ↔╖

⌐ ∆╢↓≤⅜ ↕╣╢ ╩ ╡╕≤╘╕⇔√⁹ 

╛ ⌐╟╢ ⁸ ה ⌐╟╢ ╖ ⁸⌂╠┘⌐⁸

⌐ ™ ∆╢↓≤⅜ ↕╣╢ ╛ ─ ⌐≈

™≡⁸  3- 21⌐ ⇔╕∆⁹  

6  

 

  
  

ᵒ 
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 3- 21  

  ⌂ β  

 

 

 

 4 Ɽ♇◌כ  11 /  

 4 Ɽ♇◌כ  12 /  

╖  13 /  

  4t ♄fiⱪ  4 /  

∕─  
 ⌐╟╢ ⌐╟╢ 

 ⌐╟╢ ⌐╟╢ 

 

 

  4 Ɽ♇◌כ  3 /  

  10 ♩ꜝ♇◒ 1 /  

 ∕─  
   

   

 43 /  

β │ ⌐╟╡ ⁹ 

 

2 ┘  

 

  ⅛╠  

8 30 16 00  

  ⁸ ⁸  

24 290  

 

 

│⁸24 ≢№╢↓≤⅛╠ ╕√│ ≤⇔⁸PFI ─

─ ╙ ⇔╕∆⁹ 

 

─  

↓↓≢│⁸ⱪꜝfi♩─ ─╒⅛⁸ ─ ─ ⌐≈™≡⁸∕─ ╩ ⇔╕∆⁹ 

 

┘  

─ ⁸ ↔╖─ ⁸ ─ ─ ─╒⅛⁸ ⌐ ≤⌂╢

╛ ─ ╩ ™╕∆⁹ 

 

⌐ ≠ↄ  

↔╖ ≢│⁸ ⁸ ⁸ ⌐╟╡⁸ ╩

∆╢ ⅜№╡╕∆⁹ 

 

┘  

⌐ ≠⅝⁸ ─ ⁸3 ⌐ 1 ─ ╩ ℮ ⅜№╡╕∆⁹

↓╣│⁸ ⅜ ⌐ ↕╣≡™╢⅛─ ≢∆⁹ 
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─  

⌐ ≠⅝⁸ ─ ⌐⅔™≡ ─ ─ ⅜

≢∆⁹ ≤│⁸ ⌂ ⌂╠┘⌐ ─ ╩ ⌐⁸ ─

╛ ⌐ ≠⅝ ⌐ ╢ ╛ ─ ≢∆⁹ 

 

 

(a)   ⌐ ≠ↄ╙─ 

ⱦfi⁸כ♃הꜝ▬fi⁸Ⱳכ꜠◒ ⁸ ⁸ ⁸↔╖ ⌐

│ ↄ─ ⌐ ≠ↄ ╩ ∆╢ ⅜№╢↓≤⅛╠⁸↓╣╠─ ─╒⅛ ≤

⌂╢ ה ╩ ∆╢ ⅜№╡╕∆⁹ 

 

(b)   ─ ⌐ ⌂╙─ 

⌐ ⇔⌂™ ⌐⅔™≡╙⁸ⱪꜝfi♩─ ⌐ ─ ╙ ↄ⁸↓╣╠─ │

─ ─ ⌐≈⌂⅜╢↓≤⅛╠⁸ ⌂ ╩ ⇔╕∆⁹ 

 

∕─  

─ ─ ⌂ ⁸ ─ ⁸ ─ ⁸ ┼─ ה ⁸

┼─ ⅜№╡╕∆⁹ 

 

 

│⁸ ▪fi◔כ♩ ⌐ ≠⅝⁸ ─≤⅔╡─ ≤⇔╕∆⁹ 

 

 3- 22  

 

 

 

 

─ ╩ ╕ⅎ√ ≤⌂╢ ⌐╟╢╙─╩ ↄ ╩ ⌐ ⇔╕

∆⁹√∞⇔⁸ⱪꜝfi♩─ ⌐╟╡⁸ ─ ⅜ ≤⌂╢ ╛ ≤⌂╢

⅜ ∆╢ ⅜№╡╕∆⁹ 

ᵑ 5t/ ─↔╖ ⌐  

ᵒ Ⱳ▬ꜝ Ⱳ▬ꜝ╩ ∆╢ ─╖  

5

12

4

4

25

12

2

14
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ᵓ ●☻ ⁸ ≢▪fi⸗♬▪╛ ╩ ╡ ℮  

ᵔ ⌐ ╘╢ ╩ ℮  

ᵕ  

ᵖ ⱨ◊כ◒ꜞⱨ♩  

ᵗ  

ᵘ ◒꜠כfi 5t ╕√│ 5t  

ᵙ ─ ╩ ╡ ℮  

ᵚ  

ᵛ Ⱳ▬ꜝכ♃הⱦfi  
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ה  9   

─ ⌐ ╢ │⁸ ⁸ ┘ ─ 3≈─ ≢ ℮↓≤

⅜ ≢∆⁹ ⌐⅔™≡╙⁸↓─ 3≈─ ≢ ℮╙─≤⇔≡ ⇔╕∆⁹ 

 

1 ─  

 

≢│⁸ 23 ⌐ ≠⅝ ↓↓≢│⁸

⁸ ╩ ≤⇔√

╩™℮⁹ ╩ ╘≡™╕∆⁹ 

≢│⁸₈ ₉╩ ⇔⁸ ⁸ ┘ ─

╩ ℮↓≤╩ ≤⇔╕∆⁹ 

─ │  3- 23─≤⅔╡≢∆⁹ 
 

 3- 23 ─  

ה  
─  

   

 

 ◄Ⱡꜟ◑כ   

⌂  
з ◄Ⱡꜟ◑כ 17%  
и ◄Ⱡꜟ◑כ 11.5%  

ה ⅜ 100t/
─  

 72.0   

ה  

з 1/2Ν ─ ●☻
⁸ ⁸ ─

ה  
1/3Ν∕─ ─  

и 1/3Ν∕─ ─  

 

 

 ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ   

⌂  ⌂⇔  

 89.4 ה  ▪fi◔כ♩  

ה  1/3  

β ─╒⅛⁸₈↔╖─ ─ ₉⁸₈ ─ ₉⁸₈ⱪꜝ☻♅♇◒⌐ ╢ ─

⌐ ∆╢ ⌐ ╘╢ ┘ ⌐ ⌂ ╩ ℮↓≤ ─

1 ₉⅜ ╩⇔≡ ╘╠╣╢⁹ 

 

 

─ ⌐│⁸ ─ ╩ ∆╢↓≤⅛╠ ─ ⅜ ╦╣╢↓≤⅜

≢№╡⁸↔╖ ─ ≤⇔≡│₈ ₉⅜№╡╕∆⁹ 

6 ⌐⅔↑╢ 6 136 ⅜ ╘╢₈ ₉

─ │⁸ ≢ 90 ╩ ⇔ ™√ ⌐ ⇔≡─ ⁸

≢ 75 ≢∆⁹╕√⁸ │⁸ ≢ 50 ⁸ ≢ 30 ⅜ ⌐

⅜↕╣╕∆⁹⌂⅔⁸ │ 30 ⁸℮∟ │ 5 ≢∆⁹ 

≢│⁸ 20 ℮∟ 3 ╩ ∆╢╙─≤

⇔⁸ 6 ⌐ ≠⅝⁸  3- 24─≤⅔╡ ⇔╕∆⁹ 

⌂⅔⁸ │⁸ ─ 6 ╟╡ 3.0 ≤⇔╕∆⁹ 
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 3- 24 ─  

─     

 90% 3.0% 50% 

 75% 3.0% 30% 

 

 

┘ ≢ ╦╣⌂™ ⌐≈™≡│⁸ ╩ ⇔╕∆⁹ 

 

2 ─ ⅎ  

⌐ ╢ ─ │⁸  3- 30─≤⅔╡≢∆⁹ 

⌂⅔⁸ ⁸ ⁸ │⁸ ╛ ─ ≢│№╡╕∑╪⁹ 

 
β ─ 50 │ 30 ╩ ⁹ 

 3- 30 ⌐ ╢ ─ ⅎ  

 

3  

▪fi◔כ♩─ ⌐╟╢ ┘ ─ │⁸  3- 25─≤⅔╡≢∆⁹

│⁸ ─ ⌐ ≠⅝ ╩ ™╕⇔√⁹ 

 

ₒ ₓ 

─ ה │₈ 2 ₉≤⇔⁸ ┘ 20 │

▪fi◔כ♩ ─ ≤⇔√⁹ 

⁸₈│ ה ה╪┘ה ─ ₉⁸₈ⱪꜝ☻♅♇◒ ─ ₉⁸₈Ɑ♇♩Ⱳ♩

ꜟ─ ₉─ 3≈─ ╩ ⌐ ∆╢╙─≤⇔⁸ ┘

20 │ ▪fi◔כ♩ ─ ≤⇔√⁹ 
 

 3- 25  

 ( ה )  

 ᵑ  13,376 

 ᵒ 20  13,891 

 ᵓ  4,210 

 ᵔ 20  3,260 

  34,737 

  27,267 

  7,470 

β │⁸ ⌐ ╛ ⅜ ⌐⌂╢⁹  

 

 
( ─ 1/3)  

  

 

 90% 

 

 

 75% 
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 ꜟכꜙ☺◔☻  10 

╩ꜟכꜙ☺◔☻  3- 26⌐ ⇔╕∆⁹ 

↔╖ ─ ≢│⁸ ⁸ ─╒⅛⁸ ⌐ ≠ↄ ╛

⁸ ⌐ ≠ↄ ─ ⅝⅜ ≢∆⁹ 

│⁸ ⅜ ⅝⌂ ≤⌂╢↓≤⅛╠⁸ ╩ ↕∑⌂⅜╠⁸ ⌂ ╛

─ ╩ ™⁸ ╩ ⇔√ ≢ √⌂ ╩ ∆╢ ⅜№╡╕∆⁹ 

⌂⅔⁸ ⁸│≡™≈⌐ꜟכꜙ☺◔☻ ─ ⌐⅛⅛╢ ⌂ ⅝ ⌐ ─

╩ ∆╢↓≤⅜ ↕╣╕∆⁹ 

 



 

 

7
0 

 

 3-  ꜟכꜙ☺◔☻ 26

 
β ⁸│⌐ꜟכꜙ☺◔☻ ─ ┘ ┼─ ⅜ ⇔√ ─ ╛ │ ↕╣≡™⌂™⁹ 

4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3 4 3

1

2

3

4

5

6

7

8

9

10 ḬḬ ḬḬ

11

12
Ẑ

13
Ẑ

14

ṇ

ṇ

2023 2024 2025

ḬḬḬ ệ Ỉ ỉ Ị ị 10

2026 2027 2028 2029 2030 2031

15

2035

(PFIḭDBO)

ḱ ṕ Ṗ

ḱ ṕ Ṗ

ṇ ḭ

ḱPFI

2036

17 1811 12 13 14 15 16

2032 2033 2034

Ễ ṕệ Ṗ

ṕ10 Ṗ ṕ10 Ṗ

ể ṕệ Ṗ

קּ

קּ

ễ ṕỆ Ṗ
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 4  ─ ⇔ 

 1  ⅜ ∆╢  

│⁸ ⅜ ⇔™ ⌐≈™≡⁸ ─ ⅜ ↄ⁸ ─ ─

⅜ ™↓≤⅛╠⁸ ⌐ ↑ ⌐ ╩ ╘╢↓≤≤⇔⁸ 5 9 ⌐ ╩

⁸ 12 ⌐│ ─╟╡ ⌂ ╩ ℮ ─ ⌐ ⇔╕⇔√⁹ 

⇔⅛⇔⌂⅜╠⁸ ╩ ╘╢ ≢ ╩ ╡ ↄ ⅜ ⅝ↄ ⇔⁸ ₁⌂ ╛ ⅜ ∂

≡™╕∆⁹ ╛ │ ─≤⅔╡≢∆⁹ 

 

1 ─  

⌐ √∫≡│⁸ ─ ╩╟╡ ⇔√ ≢⁸ ▪fi◔כ♩ ╩

⇔╕⇔√⁹∕─ ⁸ 4- 1─≤⅔╡⁸ ≤ ⇔≡ ─ ⇔™ ⅜

↕╣╕⇔√⁹ 

↓─ ≤⇔≡⁸ ╛ ⌐≈™≡│⁸ ─ ╩ ╡ ↄ ⌐⅔™

≡⁸ ─ ↕╛ ─ ⅝ ⌐╟╡⁸ ─ ⁸ ה

╩│∂╘≤⇔√ ─ ה ⁸ ─ ⅜ →╠╣⁸ ╛ ≤™∫

√ ꜞ☻◒⅜ ⌐ ↕╣≡™╢╙─≤ ⅎ╠╣╕∆⁹ 

╕√⁸ ╛ ⌐≈™≡│⁸ ⁸ ╩ 2 ╡≢ ⇔≡™√√╘⁸

─ ⅛╠ ™≡™╕⇔√⅜⁸ ─ ⌐ √╡⁸ ╩ √⌐ ⇔√╙─≢∆⁹ 

⌂⅔⁸ ⌐≈™≡│⁸ ╙◄Ⱡꜟ◑כ ─ →╛ ─ ה ╕╡⅜

↕╣⁸ │ ⌐ ⇔⁸ ─ ⅜ ⇔≡™ↄ↓≤⅜ ⅎ╠╣╕∆⁹ 

 

 4- 1 ─ ≤─  

 

  
 

R5.9  
 

R7. 3  
[ ]  

 
 11,960 13,376 1,416[12% ]  

( 20 )  12,060 13,891 1,831[ 15% ]  

 
 3,123 4,210 1,087[ 35% ]  

( 20 )  3,060 3,260 200[ 6% ]  

 
 1,727 1,843 116[ 6% ]  

( 20 )  1,002 1,002 ⌂⇔ 

─ ↄ   1,404 1,404[  ]  

─ ↄ   882 882[  ]  

∕─ ─   258 258[  ]  

 32,932 40,126 7,194[22% ]  

( )  16,810 21,973 5,163[30% ]  

 16,122 18,153 2,031[12% ]  

β │⁸ ≤ ≢ ⅜ ⌂╢√╘⁸ ╩ ꜝⱪה╪┘ ≢ ⁹ 

β ┘ │ ─ ╩ ⌐ ⁹  
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2 ─  

│⁸ꜞ▪☻ ⌐ ⇔√ ─ ≢№╡⁸ ⅜ ⌐ ╠╣≡™╕

∆⁹╕√⁸ ─ ╩ ⇔√╕╕ ╩ ╘╢ ⅜№╢√╘⁸ ⅛≈

⌂ ⅜ ≤⌂╡╕∆⁹ 

↓─╟℮⌂ ⌐⅔↑╢ ─ ╩ ╕ⅎ⁸ ▪fi◔כ♩ ≢│⁸ŋ ⱪכꜟ

─ ≤ᵒ ─ ─ 2Ɽ♃כfi⌐≈™≡⁸ ─ ─ ╩ ™╕⇔√⁹ 

∕─ ⁸ ─ ⅜№∫√ 5 ╟╡⁸ ─ ╛ ─

─ ⅛╠⁸₈ᵑ ⱪכꜟ ─ ₉╩ ≤∆╢ ⅜ ╠╣╕⇔√⁹ 

⇔⅛⇔⌂⅜╠⁸ │⁸ ⌐ ↕╣√ 20m─ ≢№╡⁸ ∆╢

≤─ ╙ ⅝™↓≤⅛╠⁸ ⌂ ─ ⅜ ≤⌂╡⁸ ╙ ⌐⌂╢↓

≤⅜ ╕╣╕∆⁹ 

╕√⁸ ─ ⌐ √∫≡│⁸ ─ ╩ ∆╢ ⅜№╡╕∆⅜⁸ ⌐

╟∫≡│⁸ ⱪכꜟ─ ╩ ⇔⌂↑╣┌™↑⌂™ ⅜№╢ ─ ⅜ ⅎ╠╣╕∆⁹ 

↕╠⌐⁸ │⁸ ─ ⌐ ⇔≡™╢√╘⁸ ⌐ ─

⅜ ↕╣√ │⁸ ─ ╩ ⌂ↄ↕╣⁸ ⅜ ∆╢ ⅜№╡╕∆⁹ 

 

 

4- 1 ─  

 

 

  

Њ  

 

 

ԁ  
┴ Β ᷂ 

ͪὄ  
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─ꜟכꜙ☺◔☻ 3  

▪fi◔כ♩ ⌐⅔™≡⁸ ⅛╠ ⅜№∫√ ╩ ⇔√ ⁸ ☻◔☺

⅜ꜟכꜙ │ 11 ⅛╠⁸ ⌐ ∆╢↓≤⅜ ⇔╕⇔

√⁹ 

▪fi◔כ♩ ─ ⌐╟╢≤⁸ ─ │⁸ ⅜ ⅎ╠╣╕∆⁹ 

ה ─ ⌐ ℮ ─ ⅝─  

ה ⌂ ⌐╟╢ ─  

ה ─ ─ ─  

ה ─ ⅝ ─ ─ ⌐╟╢   

 

4- ꜟכꜙ☺◔☻ 2  

 
β ⁸│≢ꜟכꜙ☺◔☻ ─ │ ⇔≡™⌂™⁹ 

 

4 ⅜ ≢⅝⌂™↓≤⌐╟╢  

─ ⌐ √∫≡│⁸ ─ ≢№╢₈ ₉─

╩ ╖⁸↓╣╕≢ ╩ ∫≡⅝╕⇔√⁹ 

╩ ∆╢ ⌐│⁸ ≢№╢₈ 5 ₉╩ √∆ ⅜№╡╕∆⅜⁸

─ │⁸ 7 2 ≢ 51,648 ═ ≤⌂∫≡™╕∆⁹ 5⅛

─ ─ ⅛╠⁸↓─╕╕ ⅜ ∆╢≤⁸ 11 ⌐ ⅜ 5 ╩ ╢ ⅜

№╡╕∆⁹ 

↓─ ⁸ ⌐ ╢ 5 ╩ √∑⌂ↄ⌂╡⁸ ╩ ∆╢↓≤

⅜≢⅝⌂™╒⅛⁸ ∆╢ ─ ╙ ≤⌂╢↓≤⅛╠⁸ ─ ⅜↕╠⌐ ∆

╢↓≤⅜ ↕╣╕∆⁹ 

β ─ꜟכꜙ☺◔☻ ⇔⅛╠⁸ ─ ─ │ 14 ⌐ ⇔≡™╕

∆⁹↓─ ⁸ ⅜ 5 ╩ ╢ 11 │⁸ ⌐ ╢

≤⌂╡⁸ ─ ≢ ╙ ─ ⅜ ⅝ↄ⌂╢↓≤⅛╠⁸ ╩ ≢⅝⌂™

↓≤≢⁸ ─ ⅜ ⅝ↄ⌂╢↓≤⅜ ↕╣╕∆⁹ 
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 4- 2 ⌐ ╢ ─ ≤─  

   ₒ ₓ 

 

   β1   

 11,960 3,123 1,727 16,810 

 
 

 
 

 2,962 958 406 4,326 

β2 5,332 1,724 730 7,786 

β3 2,305 187 382 2,874 

 1,361 254 209 1,824 

ₒ ₓ  6,303 1,397 940 8,640 

     β1 ≤ ╩ ╦∑╢√╘⁸ ╩ ꜝⱪה╪┘ ≢  
     β2 Ν 90 ⁸ 50 ⁸3 20 ⁸ 1  

     β3 Ν 75 ⁸ 30 ⁸3 20 ⁸ 1  

 

   ₒ ₓ 

 

      

 15,697 4,433 1,843 21,973 

 
 

 
 

β1 1,801 0 0 1,801 

β2 3,221 0 0 3,221 

β3 7,720 3,157 1,295 12,172 

 2,955 1,276 548 4,779 

ₒ ₓ β4 12,495 4,281 1,781 18,557 

     β1 Ν ─ 1/3  
     β2 Ν 90 ⁸ 50 ⁸3 20 ⁸ 3  

     β3 Ν 75 ⁸ 30 ⁸3 20 ⁸ 3  

     β4 ─ ╩ ╗ 

 

   ₒ ≤─ ₓ 

 

  R5.9  ( R7. 3  [ ]  

 16,810 21,973 5,163[  30 ]  

 

 4,326 1,801 ỏ2,525[  58 ]  

 7,786 3,221 ỏ4,565[  58 ]  

 2,874 12,172 9,298[320 ]  

 1,824 4,779 2,955[ 166 ]  

ₒ ₓ  8,640 18,557 9,917[115 ]  
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ₒ ₓ 
 

⇔             ⇔ 

0
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 2  ⇔⌐≈™≡ 

─ ╩ ∆╢⌐ √∫≡│⁸ ─ ≢─ ╩ ⇔⌂

⅜╠⁸ ⌂ ⅜ ⅛≥℮⅛╩ ∆╢ ⅜№╡╕∆⁹ ─ ≢│⁸

─ │⁸ ≢ ⇔√ 168 ≤⇔≡⅔╡╕⇔√⁹⇔⅛⇔⁸ ─ ╩ ≤

∆╢ ─ ⌐╟╡⁸ ─ ⌂ ⅜ ∂√√╘⁸ ╘≡ ⇔╩ ⇔╕⇔√⁹ 

 

1  

  ᵑ  

  

 220  

 ℮∟  48  

 7 18  

 

  ᵒ 9 ( 7 )  

  β ⌐⅔↑╢ ─ ─ ╩ ∆╢√╘─ ⁹ 

          ─ ⅜ ╩ ╢ ⌐│ ⇔⁸ ╢ ⌐│ ╩ ℮╙─⁹ 

          ( 4 ⌐⅔↑╢ ─ │ 14 13 )  

 

2 ⇔ 

╩ ∆╢ ⁸ 10 ⌐│ ⅜ ∆╢ ╖≤⌂╡⁸

─ ⅜ ≤⌂╢≤ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

10 ⌐│♀꜡≤⌂╡⁸ 
─ ⅜ ≤⌂╢ 

 
 

⌐╟╢ 

 

( )  ( )  

⌐╟╢ 
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 3  ─  

╕≢ ⇔√ ╛ ╩ ╕ⅎ⁸ ⌐⅔™≡ ─ ─№╡ ⌐≈™≡ ⇔≡⅝

╕⇔√⁹ 

 

ₒ ₓ 

  

6 8 2  1  β1 

ה  ▪fi◔כ♩ ─ ⌐≈™≡ 

6 10 3  1  β2 

ה  Ɫכ♪ ₈↔╖ ₉─ ⌐≈™≡ 

6 10 31  2   

ה  Ɫכ♪ ─ ⌐≈™≡ 

6 12 17  3   

╖↔ה  ⌐ ╢ ┘ ─ ⌐≈™≡ 

6 12 25  2   

ה  ⌐ ╢ ⌐≈™≡ 

 4   

ה  Ɫכ♪ ─ ⌐≈™≡ 

7 1 14  5   

ה  Ɫכ♪ ─ ⌐≈™≡ 

β1 Ν ⌐ ╢ ⌐≈™≡ ∆╢  

β2 Ν Ɫכ♪ ─ ╛ ─ ⌐≈™≡ ∆╢  

 

 

≢─ ╩ ╕ⅎ⁸ ≢│⁸ ─╕╕⁸ ─ ╩ ╘╢↓≤│

⌂ ≢№╢≤ ⇔√√╘⁸↓╣╕≢─ ╩⁸ ─≤⅔╡ ⇔╕∆↓≤⌐⇔╕

⇔√⁹ 

 

 

₈ ₉─ ⌐≈™≡│ₐ ₑ⇔⁸ ─ ╩ ╢≤≤╙⌐⁸ 

─№╠╝╢ ╩ ∆╢⁹ 
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 5  ─ ⌐≈™≡ 

 1  ↔╖─ ⌐ ↑√  

│⁸ ⌂ ▬fiⱨꜝ≤⇔≡ ⅜ ⅛⌂™ ≢№╡⁸ ─ ≤⇔≡⁸

─ ⌂ ─ ⌐ ╘╢ ⅜№╡╕∆⁹ 

∕─↓≤⅛╠⁸ ─ ╩ ↕∑╢√╘⁸ ─ ─ ╩ ℮⌂≥⁸ │

─ ⌐ ⌂ ╩ ∂╕∆⁹ 

∕↓≢⁸╕∏│ ⅜ ⇔™ ╩ ╘≡⁸ ─ ╩ 7 ⌐ ⇔⁸

─ ─ ≤⇔╕∆⁹ 

╕√⁸ ─ ⌐≈™≡╙⁸ ╩ ∆╢⌂≥⁸ ─ ╘ ╩ ⇔╕∆⁹ 

 

─ ⅎ  

 ⅎ  

 
⌐ ⌐ ╩ ℮ ╩ ↑⁸∕─ │ ⌐ ⌂ ╩

∫≡™ↄ⁹ 

ꜞ◘▬◒ꜟ☿fi♃כ 

ה  

─ ≤ ─ ╩ ℮╒⅛⁸ ꜞ◘▬◒ꜟ☿fi♃כ

⌐≈™≡│⁸ ─ ╙ ╘≡ ∆╢⁹ 

 
⅜ 13 ⌐ ≤⌂╢ ╖⅛╠⁸ →⌐╟╢

─ ╩ ℮⁹ 

 

 

 2  ─↔╖ ─  

1 Ɽ♃כfi 

─ ─№╡ ≤⇔≡⁸ ╛ ⌐≈™≡ ╩ ™⁸ ⌐ ⇔√

╩ ⇔╕∆⁹ 

 

4- 3 Ɽ♃כfi 

Ɽ♃כfi  

 ⌐ ⇔⁸↔╖ ╩ ℮╙─ 

 
↔╖ ↔╖⁸ ⁸ ╩ ⌐ ∆╢╙─ 

β │ ┼─ ╩  

 

2 ↔╖ ─ ⌐≈™≡ 

≢│⁸ ─ ╩ ≢ ∫≡™╕∆⅜⁸ ∆╢ ⁸ ﬞ ⁸

┘ ⌐⅔™≡│ ₈ ₉≤™™╕∆⁹ ╩ ⇔⁸ ↔╖─

╛ ╩ ∫≡™╕∆⁹ 

5 9 ⌐ ⇔√ ≢│⁸ ─ ⌐≈™≡│ ≢ ℮╙─≤⇔≡

™╕⇔√⅜⁸ ⌐≈™≡│⁸ ≢─ ⌐ ╢ ─╒⅛⁸ ┼─ ⌐ ↑

√ ≤ ╩ ╘╢↓≤≤⇔≡™╕⇔√⁹ 

↓╣⌐ ≠⅝⁸ │ ⌐ ╢ ┼─ ⌐ ↑√ ╩ ⇔≡ ∫≡⅝╕⇔

√⁹ 
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   ₒ ─ ₓ 

   

5 9   

5 12 25  ⌐ ╩  

₈ ─ ⌐ ╢ ─ ⌐ ↑√

⌐≈™≡ ⅔ ™ ₉ 

6 3 4  ⌐ ╩  

₈ ─ ⌐ ╢ ⌐≈™≡ ⅔ ™ ₉ 

6 4 17  ─ ≢⁸₈ ⅛╠─ ─

⌐ ╢ ⌐≈™≡₉╩  

6 11 26  ⅛╠ ╩  

₈ ─ ⌐ ╢ ─ ⌐ ↑√

⌐≈™≡ ₉ 

 

╛ ─ ≤─ ╩ ∫≡⅝√ ⁸ 6 11 ⌐ ─≤⅔╡⁸

⅛╠ ⌐ ╢ ⅜ ↕╣╕⇔√⁹ 

 

    6 11 26  

    ₈ ─ ⌐ ╢ ─ ⌐ ↑√ ⌐≈™≡ ₉ 

 

ₒβ ─ ₓ  

    Ῥ ↔╖ ─╖⌐ ⇔√ │ ╘╠╣∏⁸↔╖ ╩ ╘√

╩ ≤⇔√ ⅜ ≤⌂╢⁹ 

    ῭ ─ │⁸ ─ ⌐╟╡⁸ 23 ╩ ⇔≡™╢√╘⁸ ⌂

╡ ─ ╩ ╢↓≤⁹⌂⅔⁸ ╩ ∫≡╙ ╩ ≢⅝⌂™ ⌐│⁸

╕≢─ ⁸ ─ ╩ ℮↓≤⁹ 

    ΅ ≢│⁸ 8 ⅛╠ ⌐ ─√╘⁸ 7 9 ╕≢⌐

┼─ ⌐≈™≡ ∆╢↓≤⁹ 

    ` ΅─ │⁸ ≤ ≢ ╩ ™⁸ ─ ╩ ∆╢↓≤⁹ 

 

╩ ↑⁸ │⁸ ─╖⌂╠∏⁸↔╖ ╩ ╘√ ─№╡ ⌐≈

™≡ ⇔⁸ ─ ╩ ∆╢ ⅜№╡╕∆⁹  
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 3  ─ ⌐ ↑√  

─ ↔╖ ┘ 1 1 √╡─↔╖ │ ⌐№╡╕∆⅜⁸ ─ 1 1

√╡─↔╖ ─ ≤ ∆╢≤⁸ 4 ≢ 180 / ה ∫≡™╢ ≢∆⁹

5Ɑכ☺  

⁸ ╛ ─™∏╣─ ╩ ℮ ⌐⅔™≡╙⁸↔╖ ⌐ ∂√

╛ ╩ ∆╢↓≤⅜ ╘╠╣╕∆⁹ ─ ╩ ╠∆√╘⌐╙⁸↓╣╕≢─↔╖

⌐ ↑√ ╖╩╟╡ ∆╢ ⅜№╡╕∆⁹ 

↔╖ ─ ╖─ ≈⌐⁸ ↔╖─ ⅜№╡╕∆⁹ ≢│⁸╙╛∑╢↔╖⁸╙╛∑⌂™

↔╖ ┘ⱪꜝ☻♅♇◒ ⌐ ⇔≡⁸ ↔╖ ╩ ⇔≡™╕∆⅜⁸↔╖ ─ ⌐│↔╖

╩ ∑⇔≡⅔╠∏⁸ ↔╖─ ⌐ ╢ │ ∫≡™╕∑╪⁹ ↔╖

─ ⌐≈™≡│⁸ ─ ⌐ ∆╢╙─≢№╢↓≤⅛╠⁸↔╖ ─ ╛

⌐ ╢ ╩ ╘√ ≢ ⌐ ∆╢ ⅜№╡╕∆⁹ 

⁸ ↔╖─ ─ ╙ ╘⁸ ₁⌂↔╖ ─ ╩ ╘⁸ ┘

─ ⌐≈™≡ ⇔╕∆⁹ 

 

 


