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↓─ │⁸ ⁸ ⁸ ⁸ ₈ ₉≤™℮⁹

┘ ₈ ₉≤™℮⁹ ┘ ₈ ₉≤™℮⁹ ⌐ ≠™≡⁸

─ ה ₈ ה ₉≤™℮⁹ ╩ ⇔⁸

─ ─ ┘ ⌐≈™≡ ╘⁸ ─ ⌂ ╩

╢↓≤╩ ≤∆╢⁹ 

 

 ─  

 

  ≤│⁸ ╩™℮⁹ 

  ₈ ₉≤™℮⁹ ≤│⁸ 16 ─ 2 1 ⌐╟

╡ ─ ╩ ↑√ ╩™℮⁹ 

  ≤│⁸ 25 ─ 4 1 ⌐╟╡ ─

╩ ↑≡™╢ ─℮∟⅛╠⁸ ⅜ ⇔√ ╩™℮⁹ 

  ≤│⁸ 50mm ≢⁸ ה ┘ ╩ ↄ ─ ╩

™℮⁹ 

  ≤│⁸ ⌐ ↕╣≡™╢ 50mm ─ ┘ ⌐ ↕╣≡™╢

50mm ─℮∟⁸ ⌐ ↕╣≡™⌂™ ╩™℮⁹ 

  ≤│⁸ ⌐ ╩ ∆╢√╘⌐ ╕√│ ₈ ₉≤

™℮⁹ ⅛╠ ↑╠╣√ ≤⁸↓╣⌐ ∆╢ ⅛╠⁸ ∆╢ ╩™℮⁹ 

  ≤│⁸ ⌂ ┘ ╩™℮⁹ 

  ≤│⁸ ┘ ╩™℮⁹ 

  ≤│⁸ 27 180 3 1 ⌐ ∆╢ ⅜ ∆

╢ ╩™℮⁹↓─ ⌐⅔™≡⁸ ⌐ ↕╣╢ ╖─№╢ ⁸ ─

┘ ╩ ╗⁹ 

 ≤│⁸ ─ ╩™℮⁹ 

 ≤│⁸1 ╕√│ 1 ≢ ⇔≡ ∆╢ ╩™℮⁹ 

 

  

⌐≈™≡ 

│⁸ ─ ⅛╠ ╕≢ ╩ ∆╢ ≢№∫≡⁸ ⅜

⇔√ 50mm ─ ≢№╢⁹╕√⁸ ≢ ⌐ ⇔√╙─≢

⌐ ↕╣√ 50mm ─ ╙ ╗╙─≤∆╢⁹ 

√∞⇔⁸ ┘ │ ╕⌂™⁹ 
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⌐≈™≡ 

│⁸ ⅛╠ ↕╣√ ≤⁸↓╣⌐ ⇔√ ⅛╠ ↕╣√╙

─╩™℮⁹ 

⇔√ ≤│⁸ ⅛╠ ⌐ ⇔─≢⅝⌂™ ≤⇔≡ ⇔⁸ ─╕╕

≢⅝╢ ─ ╩™℮⁹⇔√⅜∫≡⁸ ⌐ ⇔─ ⌂ ≢ ↕╣╢

│ ╕⌂™⁹ 

─ │⁸ ⌐ ╕╣⌂™⁹ 

(1) ⱦ♬כꜟⱱכ☻ ╩ ⌐ ╡ ↑≡ ⇔ ⌂╙─⁹ 

(2) ⌐ ↑≡ ∆╢ ─ ─ ⁹ 

 

 ─  

 

─ │⁸ ─≤⅔╡≢№╢⁹ 

 ╙ ╗  

√⌐ ╩ ∆╢ ╩™℮⁹ 

   

ⱷכ♃כ ╩ ⇔⌂™ ╩™℮⁹ 

  

ⱷכ♃כ ╩ ∆╢ ╩™℮⁹ 

 ╙ ╗  

─ ╕√│ ╩ ╡ ↄ ╩™℮⁹ 

  

─ ⌂ ╩ ∆╢ ╩™℮⁹ 

  

⅛╠ ⌐ ╖╕≢ ℮ ╩™℮⁹ 

 

   

─ ⌐ ╦∑≡ ⇔√⁹ 

⌐≈™≡ 

╩ ─ ┘ ⌐ ∆╢√╘⁸ ╩ √⌐ ∆╢

╩ ≤™℮⁹ 

⌐≈™≡ 

⌐№╢ⱷכ♃כ─ ╩ ∑∏⌐ ≡ ⅎ╛ ⌐ ℮ ╩™℮⁹ 

⌂⅔⁸ ╩ ⇔ 1 ─╖╩ ∆╢ ⁸ ─ ─╖─ ⁸ ┘

ⱷכ♃כ─ ╩ ∆╢ ⁸ ≢ ⌂ ╩ ∆╢ ╩ ↄ ⁸

─ ╩ ∆╢ │⁸ ≤∆╢⁹ 

⌐≈™≡ 

ⅎ╛ ⌐ ™⁸ ⱷכ♃כ─ ╩ ∆╢ ╩™℮⁹ 
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⌐≈™≡ 

∆╢ │⁸ ╩ ∆╢⁹ 

⌐ ⇔≡│⁸ ─ ╩ ╘⁸ ╩ ™⁸ ⅜ ≢⅝╢

╩ ∆╢↓≤⁹⌂⅔⁸ ה ─ ╘⌐≈™≡│⁸ ⌐ ─

™ ≤∆╢⁹ 

⌐≈™≡ 

─ │⁸ ≤⇔≡ ╡ ℮⁹ 

 ⱷכ♃כ ⌐ ╡ ↑╢ⱷכ♃כⱣꜟⱩ ╩ ∆╢ ⁹ 

 ⅛╠ ∆╢ ⁸ ⁸ ™ ⁸

⁸ ⌂≥╩ ╡ ↑╢ ⁹ 

 ─ ─ ⌂╢ ─ ⅎ⁹ 

 ─  

 16 ─ 2 3 ─ ≢ ╘╢ ─ ⌂ ╩ ↄ╙

─≢⁸ ≤⇔≡⁸ ─ ╩ ⅎ⌂™≢⁸ ⁸ ─ ⌂

╩ ∆╢ ⁹ 

 

 ─  

 

 1 ╕√│ 1 ─ ─ ⌐ ∆╢╙─ ⌐⅔™≡ ∆╢╙─  

 ╕√│ ─ ⌐ ∆╢╙─ ╕√│ ─ ∆╢ ≢ ∆╢

╙─  

 ∕─ ⌐ ∆╢╙─ ┘ ⌐ ∆╢╙─  

 

 

 ─  

 

│⁸ ⅜ ∆╢↓≤⁹ 
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─ ≤│⁸ ╩ ∆╢ ─ ⅛╠ ⁸ ⁸ ⁸ ─

⁸ ─ ⁸ ─ ┘ ⌂ ╩™℮⁹ 

⌐№√∫≡│⁸ ─ ⌐≈™≡ ⇔≡ ℮↓≤⁹ 

  ⅜⁸ ≤∆╢ ⁸ ╩ ⌂ↄ ≢⅝╢↓≤⁹ 

  ⌐≈™≡ ↄ ─⅔∕╣⅜⌂™↓≤⁹ 

  ┘ ⌐≈™≡⁸ ≤ ⌐ ∆╢↓≤⁹ 

  ─ ⌐№√∫≡│⁸ ⁸ ╩ ⇔⁸ ⁸ ╩ ⇔⁸ ⌂

╩ ∆╢↓≤⁹ 

  │⁸ ה ⁸ ⌐╟╡ ∏╢ ⌐ ⅎ╢ ┘ ╩ ∟⁸

╩ ⇔⁸⅛≈⁸ ⅜ ↕╣⌂™╙─≢№╢↓≤⁹ 

  │⁸ ╩ ≢⅝╢ ╩ ∆╢↓≤⁹╕√⁸ ⌐ ⇔⁸ ⇔ↄ

≢⌂™↓≤⁹ 

  ⁸ⱪ⁸ꜟכ ⇔⁸∕─ ╣⁸╕√│ ↑╢ ⁸ ⌐ ∆╢ ⌐№∫

≡│⁸ ─ ╩ ∆╢√╘─ ⌂ ⅜ −╠╣≡™╢↓≤⁹ 

  ─ ∕─ ⌐ ╩ ∂↕∑╢ ╕√│ │⇔

⌂™↓≤⁹ 

 ⁸ ⁸ ┘ ─⅔∕╣─№╢ ⌐│⁸ ⌂ ╩ ∂╢↓≤⁹ 

 ⅜ ∆╢╟℮⌂ │ ↑╢↓≤⁹√∞⇔⁸╛╗╩ ∏ ⅜ ⇔ ─ ∂╢

⅔∕╣─№╢ │⁸ ⌂ ⌐ ╩ ↑╢↓≤⁹ 

 ╩ ∂⁸ ╩ ∆╢⅔∕╣─№╢ │⁸ ⌂ ⌐ ╩ ↑╢↓≤⁹ 

 │⁸ ≢ ≢№╢≤≤╙⌐ ⅜ ≢│⌂ↄ⁸ ⅜ ≢

№╢↓≤⁹ 

 

 

  

 

─ ╩ ↑√≤⅝│⁸ ─ ╩ ∆╢↓≤⁹ 

  ─ ∆╢ ⁸ ⁸ ⁸ ─ ⁸ ⁸ ─ ┘

⌐≈™≡ ∆╢↓≤⁹ 

  ∆╢ ─ ה ─ ⌐≈™≡ ∆╢↓≤⁹ 

  ╩ ∆╢≤⅝│ ⌐≈™≡ ∆╢↓≤⁹ 

  ─ ≤ ∆╢≤⅝│⁸ ⌐ ∆╢↓≤⁹ 

  ⌐ ∆╢≤⅝│⁸ ≤ ⌐ ∆╢↓≤⁹ 
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  ─ ה ─ ≤ ─ ⌐≈™≡ ∆╢↓≤⁹ 

  ⅛╠─ ⁸╕√│ ─ ╩ ⇔≡ ∆╢≤⅝│⁸ ╩ ⌐⇔

≡⅔ↄ↓≤⁹ 

  ─ ⅜ ⌂≤⅝│⁸ ╩ ℮↓≤⁹ 

 

   

⌐≈™≡ 

≤│⁸ ⁸ ⁸ ⁸ ╩™™⁸ ⁸

⅛╠ ∆╢⁹ 

↓╣╠─ ⌐│⁸ ⌐ ∆╢ ⅜ ╕╣╢─≢↓╣╩ ∆╢╟℮ ⇔⌂↑╣┌⌂

╠⌂™⁹ 

─ ╩ ╘╢ ─ │⁸ ─ ⌐№∫≡│ ─

╩ ⇔⁸╕√⁸ ─ ─ ╩ ↑√ ⌐№∫≡│⁸ ┘ ─

╩ ⇔⁸ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

│⁸ ⌐ ∆╢ ⅜ ╡ √ ⌐ ∆╢ ╩╖∞╡⌐ ⌐ ╠∆

↓≤─ ™╟℮ ⇔⁸ ≤⌂∫√ ─ ⌐≈™≡╙ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ≤│⁸ ─ ┘ ⁸ ⅛ ─ ⁸ ─ ⁸ ⁸

⁸●☻⁸ ⁸ ╩™℮⁹╕√⁸ ∏ ⁸ ≤

╩∆╢↓≤⁹ 

⌐≈™≡ 

≤ ⁸ ─ ╩ ⌐ ⇔≡⅔ↄ↓≤⁹ 

⌐≈™≡ 

⅛╠─ │ ⁸ ─ ─ │ ─ ╩ ≤∆╢⁹ 

⌂⅔⁸ ─ ╛ ≤ ⅜ ⌂╢ ⁸ ┘

⌐⅛⅛╢ ⁸ ┘ ─ ⌐≈™≡│⁸ ⌐ ⁸ ה

╩ ↑╢≤≤╙⌐⁸ ╩ ∆╢√╘─ ─ ╩ ℮↓≤⁹  

4 ─ 2  
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 ─  

 

│⁸ ⁸ ┘⌐↓╣⌐ ∆╢ ⁸ ⁸ ⱷכ♃כ ╩╙

∫≡ ↕╣≡™≡⁸╒⅛⌐ ⌂≥─ ╩ ⅎ≡™⌂↑╣┌⌂╠⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ─  

 

β ⱷ2כ♃כ ה ─ ⌐≈™≡│⁸ 5 ─ ⌐

∆╢╙─≤∆╢⁹ 

β ╖ 50 ─ ⁸ ⌐⅔↑╢ ⱣꜟⱩ ─ │⁸

5 ─ ⌐ ∆╢╙─≤∆╢⁹ 

31 4 ─ ⌐╟╢  

  

( ♫♇♩) 
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⅜  

ה

⌐╟

╢  

 
 

 

 

  

 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ─  

     

 

 

 

15  

 

 

 

5  

 

 

 

2  

 

 

 

 

 

 

  ⌐╟╢ ─  

 

        

        

ה         

     ⱳfiⱪ  

        

        

ה     

⌐│⁸ ─ ⅜№╢⁹ 

 ─ ─ ╕≢⁸ ─ ╩ ⇔≡

∆╢ ╩™℮⁹ 

 ♃fi◒ ╩ ↑⁸ ╩™∫√╪ ⅎ≡ ∆╢

╩™℮⁹ 

ה    ₈ ₉≤₈ ₉╩ ∑≡ ℮ ╩™℮⁹ 
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─ ⌐ ∆╢ ┘ │⁸ ≢ ∆╢↓≤⅜≢⅝╢⁹ 

 ⇔╟℮≤∆╢ ─ ⅜⁸0.15MPa 1.5kgf/cm2 №╡⁸

⌐ ⇔≡ ≢ ⌂ ⅜ ⌂≤⅝⁹ 

 ─ ≢ ⇔√ ⌐⅔™≡⁸ ─ ╕√│

─ ≢ ⅜⁸0.05MPa 0.5kgf/cm2 ≈↓≤⅜≢⅝╢↓≤⁹ 

√∞⇔⁸ ⌐≈™≡│⁸ ⅜ ≢⅝⁸ ─ ⌐ ⌂ ╩

∆⅔∕╣─⌂™≤⅝⁹ 

 ⌐╟╡⁸ ⌐ ╩⅝√∆⅔∕╣⅜⌂™≤⅝⁹ 

 

─  

─  
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ה  

  ─  
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ⱳfiⱪ  

 

 

  

 

 

 

 

 

 

 

 

 

 

   

  │⁸ ─ ⅜ ⇔≡╙ ⁸ ╩ ⌐ ≢⅝⁸ ╛

⌐╙ ⅜ ≢⅝╢↓≤ ─ ╙№╡⁸╕√⁸ ┼─ ╩ ∆╢√╘─ ⌂

≢№╢↓≤⅛╠⁸ ─ ≤∆╢ ⁸ ⅜ ╠╣⌂™ ─╒⅛⁸ ─╟℮⌂ ⌐

│ ≤∆╢↓≤⅜ ≢№╢⁹ 

⌐ ─ ╩ ∆╢≤⅝⁸ │ ─ ⅜ ⅝™≤⅝⌂≥⁸ ─

╩ ⅝ ↓∆⅔∕╣⅜№╢  

╩ ∆╢ ⌐ ™⁸ ╩ ∆╢⅔∕╣⅜№╢ ⌐ ∆╢

─ ┘ ─ ⌐ ∆╢  

fi◓⁸♬כꜞ◒ ┘ ה ⁸ ⁸ ⁸ ⁸╘∫⅝ ─ ╩ ℮

 

ה ⌂≥≢ ⁸ ⌐╟╢ ─ ⌐╙⁸ ─ ⅜ ⌂  

ⱱ♥ꜟ⁸ ⁸ ≢ ⌐╟╢ ⅜ ⅝™ ⁸ ⁸

─ ⌐ ∆╢ ⌂≥ ⌂ ⅜ ⌂  

─ ⌐ ╦╠∏⁸ ─ ⁸ ╩ ≤∆╢  

─ │⁸₈ ה ה  ≤ ─ ₉╩ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

─™∏╣⅛⌐ ∆╢ ⁸ ⌐ ∆╢ │⁸ ≤∆╢⁹ 

  ╕√│ ╩ ≤∆╢≤⅝⁹ 

  ─ ⌐╟╢ ⌂ ה ⌐╙ ─ ╩ ≤∆╢≤⅝⁹ 

  ─ ⌐ ╩ ╓∆⅔∕╣─№╢≤⅝⁹ 

  ⌂ ⁸ ⅜ ╠╣⌂™≤⅝⁹ 

  ⌐ ─ ╩ ≤⇔⁸ ─ ⌐ ╩ ╓∆⅔∕╣─№╢≤⅝⁹ 

  ─ ⌐ ⇔⌂™≤⅝⁹ 

  ⌂ ╩ ⇔⁸ ╩ ↕∑╢ ╣⅜№╢≤⅝ 

  ∆╢≤⅝ 
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  ─  
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A1 A2

A3 A4

A5 A6e f g

b c d

B

C D

E a

A

ה   

 

 

 

 

                                   

 

 

 

 

 

 

 

 

 

 

 

ה   ─  
 

 ─  

  

 

 

 

 

 

 

 

 

 

  

  

 

 

  

 

 

  

─ ╩ ↄ ≢ ╩ ∆╢ ┘ ≢ ⅜ ≤

╘√ │⁸ ⌐ ⌐≈™≡ ≤ ╩ ™⁸

╩ ⌐ ⇔⁸∕─ ╩ ≡ ╩ ∆╢↓≤⁹ 

╕√⁸ ≡─ ⌐≈™≡│ ≤ ─ ≢ ╕√│ ─

─ ╩ 24 ⇔⁸ ╩ ∆╢↓≤⁹ 

 ⌐⅔™≡⁸ ≤ ⅜ ∆╢ ╩™℮⁹√∞⇔⁸ ─ ≢

⌂╢ │ ╘⌂™⁹ 

─ ⌂ ╩ ∆╢√╘⁸ ─ ≤⇔≡⁸ ⌐ ∆╢╙─⌐≈™

≡│ ╖⌐ ∟ ╩ ™⁸ ─ ╖╩ ⌐ ∆╢↓≤⁹ 

 √∞⇔⁸ ┘ ≢ ⇔≡™╢ ≡ ─ │

ↄ⁹  

 ⌐ ╢  

 ⌐╟╢  

 ┘☻ⱪꜞfi◒ꜝכ  
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─  

─  

─  

─  

   

  ─ │⁸ ╩ ⌐ ⇔⁸ ⅛╠ ─

╩ ↑≡ ℮⁹ │⁸ ⅜ ⇔√ ─

⌐ ─№╢ │⁸∕─ ╩ ╗ ⌐ ∫√ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 h  

3 ─  
0.45Mpa  0.35Mpa 

0.45Mpa  h 0.10Mpa 

2 ─  
0.25Mpa  0.20Mpa 

0.25Mpa  0.05Mpa 

β ≤│ ─↓≤≤╩ ∆⁹ 

 

   

 

 

ⱨ꜡כ ה  

 

 

 
 

  

─  

⁸
⁸  

ₒ ₓ 

╩ ↑≡⅛╠ ∆╢╕≢⁸2

─ ╩ ∆╢ ⅜№╡╕

∆⁹ 
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 │⁸ ⌐ ↕╣√ ─ ≢⁸

⅜ ⌂ ┘ ╕≢≤∆╢⁹⌂⅔⁸ ─ │ 530L/min╩

≤∆╢⁹ 

 ⅜ ≤↕╣√ ה ⌐≈™≡│ ≤⇔⌂™↓≤⁹ 

 ─ ⇔ │ 75 ≤⇔⁸ ∆╢ ─ ─ ꜝfi◒ ∟

≤∆╢⁹ 

 ─ ⌐№√∫≡│⁸ ⌐ ∫√ ╩ ⌐ ⇔⁸∕─

⌐ ∂√ ╩ ⌐∆╢↓≤⁹ 

 ╩ ≤∆╢ ⅜№╢ │⁸ ─ ⌐⅔™≡ ⌂

╩ ≢⅝╢╟℮⌐∆╢↓≤⁹ 

 ─ ─ │⁸2.0 ∆╢↓≤⁹ 

 ┼─ ┘ ⅛╠─ ─√╘⁸ ⌂ ╩ ℮↓≤⁹ 

 ∟ ⅜╡ ─ ╛ ≢ ⅜√╕╡╛∆™ ⌐│⁸ ╩ ∆╢↓

≤⁹√∞⇔⁸ ≢ ∞╕╡⅜≢⅝╢⅔∕╣⅜⌂™≤ ≢⅝╢ │⁸ │

≢№╢⁹ 

   3 ╛ ≤ ⌐ ⅜№╢ │ ⅜ 0.25Mpa ≢№╢

↓≤╩ ⇔⁸ ⌐ ⇔≡ ⌂ ⅜ ⌂≤⅝│⁸ ╩ ╘╢⁹√

∞⇔⁸ ╖ ─ │ 25mm⁸ⱷכ♃כ │ 20mm ≤∆╢↓≤⁹ 

 ┼─  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 ─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ⁸ ─ ┘

≢ ⌂ ─ ╩ ≤∆╢ ┼─ ╙ ─ ╩ √∆ │

╘≡™╢⁹ 

( )  ⌂ ┘ ─ │ ↑≡™⌂™─≢⁸ ╩ ∆╢ │ ∏

⌐ ↕╣√ ≢ ╩∆╢⁹ 

( )  ─ ה ─ ╛ ─ ╩ ⇔≡ ⇔ ─ ⁸ ⁸ ┘

≢⅝╢ ╩ ⇔≡™╢⁹ 

 

⇔  ≢⅝╢   

25  50 300  59 L/min 

50  75 300  236 L/min 

75  100 300  530 L/min 

          ⌐⅔↑╢ ┘  
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  ( )  ⌂ ┘ ─ │⌂™⅜⁸ ╩ ∆╢ │ ∏

⌐ ↕╣√ ─ ┘ ↕╣╢ ─ ─ ≢

∆╢ ⅜№╢⁹ 

( )  ╕√⁸ ─ ה ─ ╛ ─ ╩ ⇔≡ ⇔ ─ ⁸ ⁸

┘ ≢⅝╢ ╩ ⇔≡™╢⁹ 

⇔  ≢⅝╢   

20  50 300  38 L/min 

25  75 300  59 L/min 

50  100 300  236 L/min 

75  150 300  530 L/min 

  ⌐⅔↑╢ ┘  

( )  ⌐ ≠™√ ─ ≢№╢↓≤ ┘ ⅜

╩ ™ ≤ ⇔√↓≤╩ ∆╢√╘⁸ ⌐₈ ₉╩

∆╢↓≤⁹╕√⁸ ⅜ ⌐ ╢ ╩ ⇔≡™╢↓≤╩ ∆

╢√╘₈ ₉╩ ∆╢↓≤⁹ 

( )  ╩ ╢√╘⁸ ╩ ≤∆╢⁹√∞⇔⁸ ⌐

─ ⅜ ↕╣╢ ⌂≥≢ ⌐╟╢ ┼─ ⅜ ≤ ≢

⅝╢ │⁸ ┘ ─ ─ ≢ ┼─ ╙ ╘╢↓≤≤∆

╢⁹↓─ ─ ≤│⁸ ⁸ ⁸ ⁸ ≢ ↕╣⌂™ ≢№╢

 

 ┘ │⁸ ⌐ ↕╣√ ─ ≢⁸

⅜ ⌂ ┘ ╕≢≤∆╢⁹⌂⅔⁸ ─ │

530L/min╩ ≤∆╢⁹ 

 ⌐╟╢ ⇔ ─ │⁸75 ≤⇔⁸ ⁸ ∆╢ ─ ─ 2 2

ꜝfi◒ ∟ ≤∆╢⁹√∞⇔⁸ ╛ ─ ⌐╟╡ ⅜ ╘√ │↓─

╡≢│⌂™⁹ 

 ⌐₈ ₉ ┘₈ ₉╩ ∆╢↓≤⁹ 

 ≤⇔≡⁸ ≤∆╢⁹√∞⇔⁸ ┘ ⅜

╩ ⅎ⌂™ │⁸ ⌐╟╢ ┼─ ╙ ≤∆╢⁹ 

 ≤ ┘ ─ ⁸ ⁸

│⁸ ─ ⅜ ≤↕╣╢ ה ─ ╩ ⅝ ≤

∆╢⁹ 

 ─ ⅜ ⌂ ⌐ ╡⁸ ─ ─ ╩ ╘╢⁹ 

 40 ─ ⅛╠ ⇔≡™╢ ⌐≈™≡│ │ ╘⌂™⁹ 
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↓≤╩ ≤∆╢⁹ 

( )  ⱦꜟ ≢ ה ≤ ⌐ ↕╣≡™╢ ⅜ ⅜☻כ◔╢∆ ⅎ

╠╣╢─≢⁸ ≤ ─ │ ╘╢⁹√∞⇔⁸ ⁸ ≢

─ ─ ⅜ ≤⌂╢ ─ │⁸ ≤∆╢⁹╕√⁸ ≤

─ │⁸ ╩ ↕ↄ≢⅝╢↓≤⅛╠ ≤∆╢⁹ 

( )  ⌐⅔↑╢ ┼─ ╩ ∆╢ │⁸₈ ⌐⅔↑╢

┼─ ⅎ₉╩ ∆╢↓≤⁹ 

( )  ┼─ ⅜ ⌂ ┘ ─ ⅜ ↕╣≡╙↕╠⌐

╩ ∆╢ ⅛╠ ╩ ⇔√™ ─ ╖⅜№╢ ⁸ ─ ⌐

╩ ╓↕⌂™↓≤⅜ ≢⅝╣┌↓╣╩ ╘╢⁹ 

 

 

 

 

 

 

 

 

 

   

  

 

 

 

( )  ─ ⌐│⁸ ∏ ≢ ⅜ ⇔√ ⌐╟╢ ╩ ℮↓

≤⁹ 

( )  ─ ┘ ─ ⌐ ∆╢ 14 ⌐ ↕╣

╢ ┼─ ⁸ ─ ⅜ ≤↕╣╢ ה ⌐ ∆╢ │⁸

≤⇔⌂™↓≤⁹ ╩  

( )  

▪ ⌐⅔↑╢ ─  

 

 

 

 

 

  

  

  ─ ⁸ ⅜⁸ ⌐ ⇔≡ ⌂ ≤∆╢⁹ 

  ─ ⅜ ≤↕╣╢ ⌐ ⇔⌂™↓≤⁹ 

  ┘ ╡ ⇔ ─ ─ ⌐№√∫≡│⁸ ⌐ ∫√

╩ ⌐ ⇔⁸∕─ ╩ ⌂ ╩ ∆╢ ╩ ⇔⁸

↕╠⌐∕─ ⌐ ∂√ ╩ ∆╢⁹ 

  ─ │ 75mm ≤⇔⁸ ─ ⌐≈™≡

│ 2.0m/s ≤∆╢⁹ 

  ─ ה ─ │⁸ ≤∆╢↓≤⁹ 

  ∟ ⅜╡ ─ ╛ ≢ ⅜√╕╡╛∆™ ⌐│⁸ ╩ ∆╢

↓≤⁹ 

  ≢ ⅜ ↄ⌂╢↓≤⅜№╢√╘⁸↓╣⌐ ∂√ ╩ ∆╢↓≤⁹

╕√⁸ ⅜ ≤⌂╢ │⁸ ⌐ ∂≡ ╩ ∆╢↓≤⁹ 

─ ─  

─  

─  
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  ▬ ─  

≢│⁸ ≤⇔≡ ─ ⁸ ─ ⌐ ⌂

─ ⌐│⁸ ╩ ∆╢⁹╕√꞉fiꜟכⱶⱴfi◦ꜛfi─

│⁸ ─ ─ 0.65 ≤⇔≡ ≤∆╢⁹ 

 

 
 

/min  
 

 

/min  
 

 

/min  
 

 

/min  
 

 

/min  

 42 31 190 61 298 91 390 121 472 

 53 32 194 62 302 92 393 122 475 

 60 33 198 63 305 93 396 123 478 

 66 34 202 64 308 94 399 124 480 

 71 35 206 65 311 95 402 125 483 

 76 36 210 66 315 96 404 126 485 

 80 37 214 67 318 97 407 127 488 

 83 38 217 68 321 98 410 128 490 

 87 39 221 69 324 99 413 129 493 

10 89 40 225 70 327 100 416 130 496 

11 95 41 229 71 330 101 418 131 498 

12 100 42 232 72 334 102 421 132 501 

13 106 43 236 73 337 103 424 133 503 

14 111 44 240 74 340 104 427 134 506 

15 117 45 243 75 343 105 429 135 508 

16 122 46 247 76 346 106 432 136 511 

17 127 47 251 77 349 107 435 137 513 

18 132 48 254 78 352 108 438 138 516 

19 137 49 258 79 355 109 440 139 518 

20 141 50 261 80 358 110 443 140 521 

21 146 51 265 81 361 111 446 141 523 

22 151 52 268 82 364 112 448 142 526 

23 155 53 272 83 367 113 451 143 528 

24 160 54 275 84 370 114 454   

25 164 55 278 85 373 115 456   

26 169 56 282 86 376 116 459   

27 173 57 285 87 379 117 462   

28 177 58 289 88 382 118 464   

29 181 59 292 89 384 119 467   

30 186 60 295 90 387 120 470   

 

  ─  

 

( )  ┼─ ⁸ Ɫfiⱴ♃כ◊►⁸ ┼─ ⅛╠⁸ ─ │ ⌐⌂╠⌂

™╟℮⌐∆╢↓≤⅜ ≢№╢⁹ 

 ( )  ( ╡ ─ ╩ ╟╡ ⅝ↄ⇔√ ⁸

⌂ ≤⌂╡ ⌂≥─ ─ ⅜ ∆╢ ╣⅜№╢√╘⁸ ≤⇔≡

─ │ ≤∆╢⁹  
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<   > 

( )  ─ ∆╢ │⁸ ≤⇔≡ ─ ≢№╢

ⱳfiⱪꜚ♬♇♩(J WWA B 130)≤ JWWA B 134

─ ╖ ╦∑≤∆╢⁹√∞⇔⁸ ┘ ⌐≈™≡│⁸

⇔ↄ│ ─╙─≢№╢↓≤⁹ 

▪ │⁸ ( ─ )⅜ ⌐⌂╢≤♁ⱨ

⁸⇔♩כ♃☻♩ ⌐⌂╢≤♁ⱨ♩☻♩♇ⱪ⇔≡ ⌐ ╩ ∂↕∑⌂™

╩ ∆╢↓≤⁹ 

▬ ─ ⅜ ⇔√ ─ ┘ ─ │⁸ ┼─

╩ ⅎ⁸ ⅜ 0.07MPa╕≢ ⇔√≤⅝ ⇔⁸0.10MPa╕≢ ⇔√≤

⅝ ∆╢╟℮ⱳfiⱪ ─ ┘ ╩ ⇔ ∆╢⁹ 

( )   ─ ⌐№√∫≡│⁸ ⌂ ⅜ ⇔√ ⌐╟╡ ─ ╡

─ ≤⌂╢ ≤⌂╠⌂™╟℮⁸ ─ ╩ ⇔⁸ ╩

⇔√ ─ ╩ ∆╢↓≤⁹ 

( )  ⱳfiⱪ╩ ⌂ ╩ ≈↓≤ ┘ⱳfiⱪ ─ ─√╘⁸

≤⇔≡ ♃▬ⱴכ ⌐╟╡ ⌐ ↕∑╢ ╩ ⅎ≡™╢↓≤⁹ 

( )   ─ │⁸ ≤⇔≡ ≤⇔⁸ ─ ⅜ ⇔√

─ ┘ ─ ╩ ⇔√ ≤∆╢↓≤⁹ ╕√⁸ ─

╩ ↑≡™╢↓≤⅛╠⁸ ⅜ ⌐≢⅝╢ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  

 ─ ┘  

 │⁸ ⱳfiⱪꜚ♬♇♩ JWWA B 130   

₈ ⱳfiⱪ₉≤™℮⁹ ┘ JWWA B 

134 ─ │ ≢ ↕╣√╙─╩ ∆╢↓≤⁹ 

 ─ │⁸ ─ ╩ ≤⇔⁸⅛≈ ╩ ⇔

∆╢╙─≤∆╢⅜⁸ ─ ≤⇔⁸ ⅜

╩ ∫√ ⌐╟╡ ─ ╩ ℮↓≤⁹ ─ ╟╡╙ ⅝⌂

─ │ ╘⌂™⁹ 

 ─ │⁸ ─ ⌐╟╡ ╘╢↓≤⁹ 

 ≤⇔≡⁸ │ⱳfiⱪ⅜ ∆╢↓≤⁹ 

 ─ │⁸ ⁸ │ ─ⱨ꜡▪≤⇔⁸ ╛

⅜ ≤⌂╢╟℮ ⌂☻Ɑכ☻╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ╟╡⁸ ∆╢ ╣⅜№╢ ⌐ ╩ ∆╢ │⁸

↕⌐ ∂⁸ ⌂ ╩ ∏╢↓≤⁹ 
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<   > 

( )  ─ ⅛╠ ⇔≡ ≢ ∆╢ ⌐ ─ ⅜№

╢ │⁸ ─ ╩ ≢⅝╢⁹ 

 

 

 

 

 

 

 

 

<   > 

( )  ─ / ⌐╟╢ │ ⌐№╢⁹

─ │⁸ ⅜ ⌂ ╩ ∆╢ ⌐ ╦∑╢↓≤╩ ≤∆╢⁹╕√⁸

─ │ ∆╢↓≤⁹ 

( )  │ ─ ╩ ⇔⁸ ─ ╩ ╛ ⌐

∆╢≤≤╙⌐ ┘ ⌐ ⇔ ╩ ╠⌂↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⌐│⁸

⌐ │ ─ ⌐ ⅜ ⌐ ╦╢◦☻♥ⱶ╩ ╖ ╣╢↓

≤⅜ ╕⇔™⁹ ⌂ ─ ≤ ⅜ ℮∕─ │⁸ ─≤⅔╡≢

№╢⁹ 

  

 

ⱳfiⱪ  
⁸ⱷכ◌כ ⌐ ∆╢⁹ 

 Ⱪ꜠כ◌כ ⁸ ⌐ ∆╢⁹ 

│  
⌐ ∆╢⁹⌂⅔⁸ │ ⌐╟╢

─ ⌐≈™≡│ ⌐╟╡ ∆╢⁹ 

╩ כⱣכ○ ⇔⁸ ┼ ─ ╩ ∆╢⁹ 

 

  

 ─  

─ ╛ ⌐ ⅎ≡⁸ ─ ⌐ ─ ╩ ∆

╢↓≤⁹ 

 ─ │⁸ ≤ ─ ≢ ╩ ™⁸ ⱷכ♃כ╩

∆╢↓≤⁹ 

 ⱦꜟ ≢ ⱷכ♃כ─╖╩ ∆╢ ⁸ ⱷכ♃כ≤ ≤─ ⌐

╩ ∆╢↓≤⁹ 

 

 

 ─  

│⁸ ⌐ ⇔≡ ─ ⌐≈™≡ ⌂

╩ ™⁸ ╩ ╘╢↓≤⁹ 

 ┘⁸ ─ ─ │ ≤⇔⁸ ⌐ ─

╩ ™⁸∕─ │ ∆╢↓≤⁹ 

 │⁸ ─ ╩ ⇔⁸ ─ ⁸ ⌐⅔↑╢ ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 
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╙  

 
 

 

 
 

 

ⱷכ♃כ 

 

 

 

 

 

 

ⱷכ♃כⱣꜟⱩ  
 

 ⱣꜟⱩ☻כꜞ☻
 

 

♁ⱨ♩◦כꜟ  
 

 

 

 

ᵑ ⁸ ⱷכ♃כ  
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ᵒ  

 

 

 

 

 

 

 

ᵓ  
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ᵔ  

 

 

 

 

 

 

ᵕ  
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0 ₒ ⌐╟╢ₓ 

1 ≤ ≤─  

2 ─ ┘ ─  

3 ─  

4 ─ ┘ ─  

5 ─ ╩ ∆╢√╘⌐ ⌂ ₒ ₓ 

6 ≤ ─ ≤─  

7 ─  

8 ─ ⱳfiⱪ─  

 

↓↓≢⁸ ─ 7 ⁸ ⱳfiⱪ─ 8 │⁸ ⌐╟╡ ↕╣╢⁹ 

 7 4 5 6 

 8 7 0 1 2 3  

─  
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 ⌐⅔↑╢ ┼─ ⅎ 

 

 

 

 

 

 

 

 

 

<   > 

─ ⌐│⁸ ⅜ ⇔√ ⌐╟╡ ╩ ℮↓≤⁹ 

 │⁸ ⌐ ⅜ ⇔√ ⌐≡⁸ ─ 16 ⌐≈™≡ ℮↓

≤⁹ 1 ─╙─  

9  5  

    

 0.04mg/Є  ┘∕─  0.01mg/Є  

┘

 
10mg/Є  

┘∕─

 
1.0mg/Є  

▬○fi 200mg/Є  ┘∕─  0.3mg/Є  

TOC ─  
3mg/Є  ┘∕─  1.0mg/Є  

pH  5.8 8.6   500mg/Є  

 ≢⌂™↓≤ 2  

 ≢⌂™↓≤   

 5   100 /mЄ  

 2   ↕╣⌂™↓≤ 

 

   

 

  

┘ ╩ ⇔≡™╢ ⌐⅔™≡⁸ ╩ ∑∏ ∆╢

│⁸ ⌐╟╢⁹ 

  

 ⌐╟╡⁸ ⌐╟╢ ⌐ ⅜⌂™↓≤╩ ∆╢↓≤⁹ 

 ⌐ ⇔⁸ 1.75MP ┘ ╩ ∆╢↓≤ 

 ─ ⌐│ ⌂ ╩ ℮↓≤⁹ 

 ≤⇔√ │⁸ ⌂≥ ─ ╩ ↑╢↓≤⁹ 

 ≤∆╢ │⁸ ╩ ∆╢↓≤⁹ 
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⌐⅔↑╢ ┼─ ⅎ  

ⱳfiⱪ  Ҝ  

 

 

 

 

 

 

 

 

 

 

 

 Ҝ  

 

 

 

 

 

 

 

 

 

 

 

 

 Ҝ  
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 ─  

 

  ≤│⁸ ─ ≤⌂╢ ⌐ ↕╣╢ ╩™™⁸ ─

─ ─ ─ ≤⌂╢╙─≢№╢⁹ 

 ─ │⁸ ⅛╠ ╘╢↓≤⁹ 

 ─ │⁸1 √╡─ ⅛╠ ╘╢↓≤⁹ 

  │⁸ ─ ⁸ ≤™∫√ ─ ╩ ∆╢ ─

≤⌂╢╙─≢№╡⁸ ─ ┘ ─ ⁸ ⁸ ─ ╩ ⇔√ ≢

∆╢↓≤⁹ 

  ─ ⌐ √∫≡│⁸ ─ ╩ ╕ⅎ⁸ ⌐ ∂√ ╩

∆╢↓≤⁹ 

 ≡─  

⌐ ∆╢ ╩ ⇔≡ ∆╢ ⁸ ⇔√ ⌐╟╡ ╘╢

╩ ∆╢⁹ 

 ─  

≤ ─ ⌐╟╡ ╘╢ ⌐ ⅎ⁸ ⅛╠ ╩

∆╢ ╩ ∆╢⁹ 

 

   

│⁸ ─ ─ ≤⌂╢╙─≢№╢⁹ ⌐│⁸ ─ ╩ ∆

╢ ≤⌂╢╙─≢№╢⅜⁸ ⌐⁸ ─ │⁸ ⅛╠ ╘╠╣⁸

─ │⁸1 √╡─ ⅛╠ ╘╠╣╢⁹ 

 

 

 ≡─  

 

≡⌐⅔↑╢ │⁸ ─ ─ ╩ ⇔≡ ⌐ ∫√ ╩

∆╢↓≤⅜ ≢№╢⁹↓─ │⁸ │ ⅛╠ ╘╢⁹ 

⌐⁸ ⌂ ─ ╘ ╩ ∆⁹ 

 

─ ─  

  ⌐ ∆╢ ⌐╟╢ ∆╢  

⌐ ∆╢ ∞↑╩₈  ₉⅛╠ ╘⁸ ⌐ ⌐ ∆╢

╩ ⇔⁸ ↕╣√ ─ ╩ ⇔ ╦∑≡ ╩ ╘╢ ≢№╢⁹ 

⌐ ╦∑√ ⅜ ≢№╢⅜⁸ │ ₁ ∆╢√╘⁸∆═≡⌐ ∆╢

⌐│⁸ ─ ╖ ╦∑╩ ⅎ√ ⅜ ≤⌂╢↓≤⅛╠⁸ ─ ™

⁸ ╩ ╘≡ ∆╢⌂≥─ ⅜ ≢№╢⁹ 
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  ╩ ⇔√  

    
 

/min 

1 1 12 

2 4 2 24 

5 10 3 36 

1115 4 48 

1620 5 60 

2130 6 72 

20mm │ 24Є/min⁸ 25mm │ 60Є/min ╩∕╣∙╣ ∆╢↓≤⁹ 

 

  ≤  

 

 

 

mm 

 

/min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1320 

1320 

13 

1320 

2025 

13 

13 

13 

13 

25 

13 

4050 

1320 

2025 

1240 

1240 

8 15 

2040 

3060 

8 15 

1220 

1530 

1220 

70130 

5 10 

130260 

1540 

3565 

 

 

 

 

 

 

1 4 6 2 3 

1 4 6 2 3 

1 8 12 13.516.5 

1 8 12 13.516.5 

 

 

 

 

 

 

  ⇔√ ⌐╟╡ ∆╢  

─ ≤ ─ ⌐≈™≡─ ⅛╠ ╘╢ ≢№╢⁹ 

─ ≡─ ─ ₁─ ╩ ⇔№╦∑√ ╩ ─

≢ ∫√╙─⌐⁸ ╩ ↑≡ ╘╢⁹ 

 

─ ÷ ×  

 

  ≤  

 1 2 3 4 5 6 7 8 9 10 15 20 30 

 1 1.4 1.7 2.0 2.2 2.4 2.6 2.8 2.9 3.0 3.5 4.0 5.0 
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6 10
3 5

5
5
3

1 2
2 4
2 4
3 4
3 4
3 4

10
5

 

 ─  

 

┘ ⌐⅔↑╢ ─ │⁸ ≤ ─

⌐╟╡ ╘╢ ⌐╟╡ ℮⁹ 

  ≤ ─ ⌐╟╢  

1 ─ ⌐≈™≡│⁸₈  ≡─ ₉─ ≢ ╘⁸ ─

⌐≈™≡│⁸ ─  ⌐╟╡ ╩ ╘

╩ ∆╢ ≢№╢⁹ 

   

 1 3 4 10 1120 2130   C  

%  100 90 80 70  140 

 3140 4160 6180 81100       120 

%  65 60 55 50        130 

 

╕√⁸▪Ɽ⁸♩כ ⁸ ─ ─ ⅜ ∆╢ ≢ ⅜ ™ │⁸

 ≤  ┘  ╩ ™

≡⁸ ╩ ╘╢↓≤⁹ 

   

 

 

 

 

 

 

 

 

 

 

│⁸ ╩ 1≤⇔⁸↓╣≤ ⇔√ ≢№╢⁹ 

≤│ ┘▪Ɽכ♩ ─ ⁸ ≤│ ⁸ ⁸ ⁸

∕─ ─ ⅜ ∆╢ ⌐ ⇔√ ⌐ ∆╢⁹ 

 

  ⅛╠ ╩ ∆╢ ╩ ™╢  

 

10  Q=42N̂0.33 

10 600     Q=19N^0.67 

600  Q 2.8 N^0.97  

 √∞⇔⁸ Q L/min  

  N  
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0

50

100

150

200

250

300

350

400

450

50 100 150 200 250

0

200

400

600

800

1000

1200

1400

1600

1800

1000 2000 3000

  ⅛╠ ╩ ∆╢ ╩ ™╢  

 

1 30  Q=26P^0.36 

31 200  Q=13P^0.56 

 √∞⇔⁸ Q L/min  

  P  

 

 

 

 

 

 

 

 

 

 

 

  ≤  
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 ─  

 

⌐⅔↑╢ ┼─ │⁸ ─ ≤ ─ ╩ ⇔≡

╘╢⁹ ⌐ ┼─ √╡ │⁸1 √╡─ 1

╩ ≢ ⇔√ ≤∆╢⁹ 

 

√╡─ /h   √╡─  ÷ h  

 

1 √╡ │⁸ ה ה  ╩ ⌐

∆╢≤≤╙⌐⁸ ─ ≤ ⁸ ⌐⅔↑╢ ─ ⌂≥╩ ⇔≡

∆╢  

1 √╡ ─ ⌐│⁸ ─ ⅜№╢⁹ 

ᵑ ⅛╠ ∆╢  

1 1 ×  ╕√│ √╡ ×  

ᵒ ⅜ ≢⅝⌂™  

─ √╡─ ×  

ᵓ ∕─  ⌐╟╢  

 

 ⌐ ↕╣≡™⌂™ ⌂≥⌐≈™≡│⁸ ┘ ⇔√ ─

⌂≥╩ ⇔≡ ∆╢⁹ 

╕√⁸ ⅜⌂™ ≢╙⁸ ⅎ┌ ┘ ↔≤⌐ ╩ ╖ →≡

∆╢ ╙№╢⁹ 
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  1  

 

    
 

( ) 

 

(h/ ) 

   1  1.0 15 

  ꞉fiꜟכⱶⱴfi◦ꜛfi 1  0.5 15 

 
  ─№╢  

 
0.5 10 

  ─⌂™  0.25 10 

 
  Ᵽ⁸כ◐ꜗⱣ꜠⁸כ☻♫♇◒  100  7.0  

  ⁸  100  12.0 12 

 ─  ╩ ∆╢ ╩ ↄ 100  1.0  

   100  2.0 10 

    100  1.5  

 ♦Ɽכ♩ ╙ ╗ 100  2.5 12 

100  ♩♇◔כⱴכⱤכ☻   3.0 12 

 Ⱳכꜞfi◓   100  1.5  

100  ♫►◘ה♪ⱪꜝfiכ♁   10.0  

   100  0.1  

   ⁸ │ ↄ 100  2.0  

   100  3.0 10 

 ⱨ□Ⱶꜞכ꜠☻♩ꜝfi  100  9.0 12 

ה   ╩ ╗ 1  0.06 7 

ה  ה  ╩ ╗ 1  0.05 6 9 

 
ה ⱱכⱶ  1  0.5 8 

ה ⱱכⱶ ⌐ ∆╢  1  0.2 8 

כ◦◒♃   ─ ╩  1  0.5  

 

ⱱ♥ꜟ  ⸗⁸ꜟ♥כ ╩ ╗ 

1  

2.0  

ⱱ♥ꜟ  ⁸ ⁸ │  1.0  

ⱱ♥ꜟ  ⱦ☺Ⱡ☻ⱱ♥ꜟ  0.5 15 

  │ ╕⌂™  1.5  

  │ ╕⌂™  1.0  

  │ ╕⌂™  3.5  

  │ ╕⌂™  3.0  

  │ ╕⌂™  5.0  

 
 

│ ╕⌂™ 
 3.0  

   1.0  

 
◓fi♬כꜞ◒  

│ ╕⌂™ 
 5.0  

◓fi♬כꜞ◒   1.0  

 ◖▬fiꜝfi♪ꜞכ │ ╕⌂™  0.5  

  │ ╕⌂™  0.5  

  │ ╕⌂™  1.0  

     1.0  

   ⁸ ⁸ ⁸   4.0  

    1.0  

     0.5  

 ●♁ꜞfi☻♃fi♪  100  2.0  

β ─ │⁸ ─ ╩ ≤⇔√⁹ 
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1.0 1.0 1.0

0.5 0.5 0.5

0.5 0.5 0.5 0.5

0.25 0.3 0.25

7.0 5.0 5.5

12.0 11.0 11.0

1.0 1.0 1.0

2.0 1.0 1.2 1.6

1.5 1.0 1.2

2.5 2.0 2.0 2.3

3.0 2.5 1.5 2.3

1.5 1.5 1.5

10.0 6.0 12.0

0.1 0.1

2.0 1.0 1.2

3.0 2.0 3.0 3.3

9.0 9.0

0.06 0.06 0.07 0.09

0.05 0.05 0.07 0.09

0.5 0.4

0.2 0.1 0.2

0.5 0.5 0.5

2.0 2.0 2.0

1.0 1.0

0.5 1.0 0.5

1.5 2.0 1.5

1.0 4.0 1.0

3.5 5.0 3.5

3.0 3.0

5.0 5.0 3.0

3.0 3.0 3.0

1.0 1.0 1.0

5.0 5.0 3.5

1.0 1.0 1.0

0.5 0.7

0.5 0.5 0.5

1.0 1.0 1.0

1.0 1.0 1.0 2.5

4.0 3.0 1.0

1.0 1.0 1.0

0.5 0.5

2.0 2.0

≤─ 1  
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⌐╟╢ ─ │⁸╒╓ ─≤⅔╡≤∆╢⁹ 

 

  1 1  

 250 350 Є/  

 250 380 Є/  

▪Ɽ180 ♩כ 260 Є/  

╩ ╗  150 220 Є/  

꜠☻♩ꜝfi     ⁿ     150 220 Є/  

    ⁿ     200 300 Є/  

♦Ɽכ♩ ╩ ╗  20 30 Є/  

1 ╡  300 500 Є/  

╩ ╗  30 40 Є/  

     ⁿ      80 120 Є/  

     ⁿ     100 160 Є/  

ה      ⁿ      100 160 Є/  

ⱱ♥ꜟ      ⁿ      300 500 Є/  

     ⁿ      50 80 Є/  

1  ≤ ≤─ 1 ╡  

2  ♦Ɽכ♩ ≤ ≤─ 1 ╡  

3  1◖ ╡ ⁸ ⁸ ╩ ╘√

1◖ ╡─  

4  ≤ ≤─ 1 ╡  

 

   

 / 2  

 0.2 0.3 

     0.2 0.5 

     0.1 0.2 

 

  √╡  

 ═ 21 ╡─ Є  

ⱱ♥ꜟ 40 50 

♦Ɽ25 ♩כ 35 

 20 30 

 20 25 

ה  20 30 

 30 50 
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 ⱪכꜟ─  

  ⱪכꜟ─ ⌐№√∫≡│ ╩∆╢↓≤⁹ 

  1 ─  

 ─  

Q=0.22V 0.07V 0.08V+ 0.07V  

Q=0.37V 0.15V 0.15V+ 0.07V  

 ≢⌂™─  

Q=0.40V 0.07V 0.08V+ 0.25V  

Q=0.55V 0.15V 0.15V+ 0.25V  

 

 Q 1  

 V ⱪכꜟ  

  6  9 15  

  12  9 21  

  ─  15  

  ≢⌂™   4  

 ┘ ∆╢ ⌐│⁸ ⌐ ⇔⁸ ≤∆╢⁹ 
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H  

h  

M  

h  

H h  

W 

M 

 

ⱷכ♃ 

 h h H 

h  
H h  

h  

M  

GL 

H  

 

 ─  

 

  

 

  ─ │⁸ ─ ⌐⅔™≡ ╩ ≢⅝╢ ⅝↕⌐

∆╢↓≤⁹ 

  ⌐№√∫≡│⁸ ⌐ ≠⅝⁸ ⁸ ╩ ∆╢↓≤⁹ 

  ╩ ℮ ≢⁸ ⌐ ─ ⱷכ♃כ ⱷכ♃כ ╩ ⇔≡™

⌂™ ≢№∫≡╙⁸1 ⌐ ∂√ⱷכ♃כ ╩ ⇔⁸ ╩ ∆╢⁹ 

 

   

 ─ │⁸ ─ ⌐⅔™≡⁸ ╩ ⌐ ≢⅝╢╙─

≢⁸⅛≈ ⌐╙ ⇔√ ⌂ ⅝↕⌐∆╢↓≤⅜ ≢№╢⁹ 

│⁸ ─ ⅜╡ ↕≤ ⌐ ∆╢ ╩ ⅎ√╙─⅜⁸

─ ─ ⌐⌂╢╟℮⌐ ⌐╟∫≡ ╘╢⁹⌂⅔⁸ │ ─ ╩

∆╢↓≤⁹ 

 

   

 h  

3 ─  
0.45Mpa  0.35Mpa 

0.45Mpa  h 0.10Mpa 

2 ─  
0.25Mpa  0.20Maa 

0.25Mpa  0.05Mpa 
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NO

YES

√∞⇔⁸ ─ ─ ⁸ ─ ╩ ⇔≡⁸№╢ ─

╩ ⇔≡⅔ↄ ⅜№╢⁹ 

⌂⅔⁸ ╩ ≤∆╢ ⅜№╢ │⁸ ─ ⌐⅔™≡⁸5m

─ ╩ ⇔⁸╕√⁸ ╘ ≢ ⅜ ™ │⁸ ╛◦ꜗ꞉כ⌂≥

⌐⅔™≡ ╩ ≢⅝╢╟℮⌐∆╢↓≤⅜ ≢№╢⁹ 

↕╠⌐⁸ ─ │⁸ ⌐⌂╠⌂™╟℮ ∆╢↓≤⅜ ≢№╢⁹ ה

≢│ 2.0m/s ≤⇔≡™╢⁹  

─ │⁸╕∏ ─ ╩ ⇔⁸ ─ ⌐ ╣╢ ╩ ╘╢⁹

⌐ ╩ ⇔⁸∕─ ≢ ─ ⅜⁸ ─ ≢№╢⅛≥℮⅛

╩ ⅛╘⁸ √↕╣≡™╢ │∕╣╩ ╘╢ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ─  
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 ─  

⌐│ ₁─ ⅜№╢⅜⁸ ─ ─ │⁸ɫ50mm ─ ⁸►

▼☻♩fi ╩ ™⁸ɫ75mm ─ │⁸►▫ꜞ▪ⱶהⱫכ♀fi ╩ ∆╢⁹ 

Q = A×V       A = ɥ÷4 ×D^2 

Q m3/sec  A m2  

V m/sec  D m  

 

ᵑ►▼☻♩fi  

H 0.0126+
³- 1087.001739.0

×
L

D
×ɪ

2

2
 

 

↓↓⌐ H:   m  

 D:  m  

 L:  ─ ↕ m  

 V   m/sec  

 g  ─  9.8m/sec2  

 

 

ᵒⱫכ♀fiה►▬ꜞ▪ⱶ☻  

V=0.84935 × C × R0.63 × I 0.54 

∆╢≤ 

V=0.35464 × C × D0.63 × I 0.54 

 

V m/sec  D m  

C  R m  

I H L  H ↕ L m ⌐ ∆╢ m  

 

╩ Q m3/sec ≤∆╣┌⁸Q=ɥ÷4×D2×V≢№╢⅛╠ 

Q = 0.27853 × C × D 2.63 × I 0.54 

D = 1.6258 × Cð0.38 × Q0.38 × Ið0.205 

I =  10.666 × Cð1.85 × Dð4.87 × Q1.85 
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L(m)
10 20 30 40 50 60 80 100

D(mm) f/cm
2

0.5 0.300 0.209 0.166 0.141 0.124 0.111 0.094 0.082
1.0 0.460 0.309 0.247 0.209 0.184 0.166 0.141 0.124

13 1.5 0.574 0.388 0.309 0.265 0.232 0.209 0.178 0.156
2.0 0.674 0.460 0.366 0.309 0.274 0.247 0.209 0.184
3.0 0.842 0.574 0.460 0.388 0.345 0.309 0.265 0.232
0.5 0.946 0.641 0.512 0.434 0.370 0.344 0.291 0.252
1.0 1.395 0.946 0.758 0.641 0.568 0.512 0.434 0.370

20 1.5 1.743 1.191 0.946 0.809 0.709 0.641 0.547 0.480
2.0 2.039 1.395 1.115 0.946 0.837 0.758 0.641 0.568
3.0 2.541 1.743 1.395 1.191 1.050 0.946 0.809 0.709
0.5 1.693 1.150 0.916 0.778 0.684 0.619 0.523 0.460
1.0 2.480 1.693 1.352 1.150 1.016 0.916 0.778 0.684

25 1.5 3.093 2.117 1.693 1.443 1.274 1.151 0.979 0.862
2.0 3.164 2.480 1.985 1.693 1.496 1.345 1.150 1.016
3.0 4.497 3.093 2.480 2.117 1.872 1.693 1.443 1.274
0.5 5.76 3.94 3.15 2.68 2.37 2.14 1.81 1.60
1.0 8.39 5.76 4.62 3.94 3.49 3.15 2.68 2.37

40 1.5 10.43 7.18 5.76 4.93 4.36 3.94 3.36 2.97
2.0 12.17 8.39 6.74 5.76 5.10 4.62 3.94 3.49
3.0 15.10 10.43 8.39 7.18 6.37 5.76 4.93 4.36
0.5 10.27 7.05 5.65 4.82 4.26 3.85 3.28 2.89
1.0 14.91 10.27 8.25 7.05 6.24 5.65 4.82 4.26

50 1.5 18.50 12.78 10.27 8.79 7.79 7.05 6.02 5.33
2.0 21.55 14.91 11.99 10.27 9.10 8.25 7.05 6.24
3.0 26.79 18.50 14.91 12.78 11.33 10.07 8.79 7.79

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ►◄☻♩fi ⌐╟╢  

 

  ►◄☻♩fi ⌐╟╢  
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0.1 

1.0 

10.0 

100.0 

1,000.0 

0.1 1 10 100 1000 

(ă) 

L
/s

e
c

 75mm C=110 

75mm C=130 

100mm C=110 

100mm C=130 

150mm C=110 

150mm C=130 

Ⱬכ♀fiה►▬ꜞ▪ⱶ☻  

 

Ⱬכ♀fiה►▬ꜞ▪ⱶ☻ ⌐╟╢ ─ ─√╘⁸ ─ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Ⱬכ♀fiה►▬ꜞ▪ⱶ☻  
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0.5 0.56 1.18 3.44 0.66 1.40 4.07
1.0 0.81 1.72 5.00 0.96 2.04 5.91
1.5 1.01 2.14 6.23 1.19 2.53 7.36
2.0 1.18 2.51 7.28 1.39 2.96 8.60
2.5 1.33 2.83 8.21 1.57 3.34 9.70
3.0 1.46 3.12 9.06 1.73 3.69 10.70
3.5 1.59 3.39 9.84 1.88 4.01 11.63
4.0 1.71 3.64 10.58 2.02 4.30 12.50
4.5 1.82 3.88 11.28 2.15 4.59 13.33
5.0 1.93 4.11 11.94 2.28 4.86 14.11
6.0 2.13 4.53 13.17 2.51 5.36 15.56
7.0 2.30 4.93 14.31 2.73 5.82 16.92
8.0 2.48 5.30 15.38 2.94 6.26 18.18
9.0 2.65 5.64 16.39 3.13 6.67 19.37
10.0 2.81 5.97 17.35 3.31 7.06 20.51
15.0 3.49 7.44 21.60 4.12 8.79 25.53
20.0 4.08 8.69 25.23 4.82 10.27 29.82
25.0 4.60 9.80 28.46 5.43 11.58 33.64
30.0 5.07 10.81 31.41 6.00 12.78 37.12
40.0 5.92 12.63 36.69 7.00 14.93 43.36
50.0 6.69 14.25 41.38 7.90 16.84 48.91
60.0 7.38 15.72 45.67 8.72 18.58 53.97
70.0 8.02 17.09 49.63 9.48 20.19 58.65
80.0 8.52 18.36 53.34 10.18 21.70 63.04
90.0 9.19 19.57 56.84 10.85 23.13 67.18
100.0 9.72 20.71 60.17 11.49 24.48 71.11
150.0 12.10 25.78 74.90 14.30 30.47 88.52
200.0 14.14 30.12 87.49 16.70 35.59 103.39
250.0 15.94 33.97 98.69 18.84 40.15 116.63
300.0 17.59 37.49 108.90 20.79 44.31 128.70
400.0 20.55 43.79 127.20 24.29 51.75 150.33
500.0 23.18 49.40 143.49 27.39 58.38 169.58

D75 D100 D150D75 D100 D150

  Ⱬכ♀fiה►▬ꜞ▪ⱶ☻ ─ ſ/sec 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

mm  mm  

13 400 75 30 

20 200 100 20 

25 150 150 12 

40 70 200 8 

50 50   
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13 3.0 1.5 3.0 1.0 4.0 1.0
20 8.0 2.0 8.0 1.0 11.0 1.0
25 8.0 3.0 8.0 1.0 15.0 1.0
40 25.0 1.0 26.0 1.0
50 30.0 1.0 35.0 1.0

40 1.0
50 1.5 35 20
75 3.0 1.5 1.5 55 30
100 4.0 2.0 2.0 1.0 120 40
150 6.0 3.0 3.0 1.0 250 130
200 8.0 4.0 4.0 2.0
250 12.0 6.0 6.0 3.0

 ⌂≥⌐╟╢ ─  

─ ─ ≢ ─ ╛ ⌐ ↑╢ ⁸ ⁸

ⱷ⁸כ♃כ ⁸ ⌐╟∫≡ ∂╢ │⁸ ⌐ ∆╢⁹ 

≤│⁸ ─ ⁸ ⁸ ⱷ⁸כ♃כ ⌐╟╢ ⅜↓╣≤

─ ─ ⱷכ♩ꜟ ─ ⌐ ∆╢⅛╩ ─ ↕≢ ⇔√╙─╩™℮⁹ 

13 50mm ─  

  ∕─ ─  

 

 

 

 

 

 ─ │ ⌐ ∏╢⁹ 

 │ ⁸ ⱷכ♃כ⌂≥─ ┘ ⌐╟╢

╩⁸↓╣≤ ─ ⱷכ♩ꜟ ─ ⌐ ∆╢⅛

⇔√╙─≢№╢⁹ 

 

40 250mm ─  

  ┘ ⱷכ♃כ─  

 

 

 

 

 

 

 

 

 ─  

≢ ⌂∫√ ╩ ⌐ ∆╢ │⁸ ╩ ™╢⁹ 

 

  ≤ ≤─ ►▼☻♩fi  

mm 13 20 25 40 50 

13  7 19 156 431 

20 1/7  3 22 62 

25 1/9 1/3  8 23 

40 1/156 1/22 1/8  3 

50 1/431 1/62 1/23 1/3  

 20mm1.0m │⁸25mm3.0m ≤╖╢⁹ 
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 ┘  

≢ ∆╢ ─ ╩ ∆╢ ┘ ⅛╠ ≢⅝╢ │⁸ ⌐╟╢⁹ 

 

   

 

 

  10.0m 20.0m 30.0m 50.0m 100.0m 150.0m 200.0m 

 20 

 

25 

 

20 

 

25 

 

20 

 

25 

 

20 

 

25 

 

20 

 

25 

 

20 

 

25 

 

20 

 

25 

 

(MPa) 

40 

0.15 

0.20 

0.25 

0.30 

0.35 

5 

8 

8 

8 

9 

5 

6 

6 

6 

6 

4 

7 

8 

8 

8 

4 

6 

6 

6 

6 

3 

7 

8 

8 

8 

3 

5 

6 

6 

6 

3 

5 

7 

8 

8 

2 

4 

5 

6 

6 

2 

3 

5 

6 

7 

2 

3 

3 

5 

5 

1 

3 

4 

5 

6 

1 

2 

3 

3 

4 

1 

2 

3 

4 

5 

1 

2 

2 

3 

3 

50 

0.15 

0.20 

0.25 

0.30 

0.35 

7 

13 

15 

15 

15 

6 

10 

11 

11 

11 

7 

12 

14 

15 

15 

6 

9 

10 

10 

10 

7 

12 

14 

14 

14 

6 

9 

10 

10 

10 

5 

9 

14 

14 

14 

5 

8 

10 

10 

10 

3 

7 

10 

12 

14 

3 

5 

7 

8 

10 

3 

6 

7 

10 

10 

2 

4 

6 

7 

8 

2 

5 

6 

8 

9 

2 

4 

5 

6 

7 

 

 1 √╡─ │⁸ 20mm ≢ 7 10 │ 3 ⁸

25mm ≢ 11 │ 4 ≤⇔≡ ⇔√⁹ 

 │⁸ │⁸ ╡ ⇔ ⅛╠ ╕≢─ ╩™℮⁹

╩ ∆╢↓≤ ─ │ ╕╣≡™╢ ⁹ 

 │⁸0.15MP 0.35MP ─ ─ ≢№╢─≢⁸ ⌐ √∫≡│⁸

─ ─ ⁸ ╩ ≤⇔≡ ╡ ℮↓≤⁹ 

╕√⁸ │ 0.05 MP ≤⇔≡ ⇔≡№╢⁹ 

 20 ⅜ 2 №╢ │⁸ ╩ 25mm ≤∆╢⁹ 

 

  



43 

 

  H
 H.W.L

2

 L.W.L

        B
              L

 

 ─  

 

│⁸ ⅜ ∏╢↓≤─⌂™╟℮ ╩ ⇔⁸ ⌂ ╩ ≢⅝╢ ╩ ∆

╢↓≤⁹ 

 

   

─  

─ │⁸ ⁸ ┘ ╩ ⇔⁸ 1 ─ 4/10

6/10 ╩ ≤⇔≡ ╘╢╙─≢⁸ ⌐│ ─ ╩ ≤∆╢⁹ 

 

1 ÷ 1 ╡ ×6  

 

─ ⌐╟╡⁸ 12 ≤∆╢⁹╕√⁸ ─ ⌐ ⇔ↄ ╩

╓∆⅔∕╣─№╢  ┘ 1 ⅜ 150 3 ─ │⁸ 22 6

≤⇔⁸ ⌐ ∆╢ ╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

≤│⁸ × ╩™℮⁹ 

 

ủ♃fi◒─ │⁸ ♃fi◒⁸ ♃fi◒⌐⅛⅛╦╠∏⁸  ─≤⅔╡≤∆

╢⁹ 

 

L×B×H 

1 ≤♃fi◒ ≤  

2 ≤ ≤─  

H  

1֕0.3  

2֕0.15m 

 

 

   

 

 

╕√⁸ ─ │ 1 ─ 1/10 ╩ ≤⇔⁸ ⌐│ ─ ╩

≤∆╢⁹ 

 

1 ÷ 1 ╡ ×1  

 

─ ╩ ⌐ ∆⁹ 
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3

400 3

25 3

100 3

150 3

35 3

200 3

500 3

300 3

60 3

50 3

50 3

80 3

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⱷכ♃כ ─  

 

ⱷכ♃כ ─ ⌐№√∫≡│⁸ ─ ⌐ ╠⇔≡ ⌂ ≤⇔⌂↑╣┌⌂╠

⌂™⁹ 

 

   

 ─  

ⱷכ♃כ ─ │₈   ₉⌐╟╡ ╩ ╘⁸₈  

 ─ ≤ ⱷכ♃כ ₉≢ ╩ ╘╢↓≤⁹ 

 

     ─ ≤ 

 ⱷכ♃כ  

 13 20 25    

╩ 

⇔√ 

 

1 3 6 

 7  13 

 8 15 20 

 16 25 25 
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 ─  ┘ ─  

₈  1 ₉⌐╟╡ ⇔√ √╡─ ⅜⁸₈

 ⱷכ♃כ ₉─ ╩ ⅎ⌂™╟℮ ╩ ∆╢↓≤⁹ 

 

  ⱷכ♃כ  

 

 
   

/h  

⌐ 

∆╢  

 

β2  
  

13  0.10   1.00 2.5 13  

20  0.20   1.60 4 13  

25  0.23    2.50 6.3 20  

40  0.40    6.50 16  25 

50 √≡  1.25   17.00 50  40 

75 √≡  2.50   27.50 78  50 

100 √≡  4.00   44.00 125  75 

₈o ─ ₉╟╡ₓ 

β  ─ │ ┘ ⱷכ♃כ─ ╩ ⇔⁸ 150 ⌐≈™≡│⁸ ≤

∆╢↓≤⁹ 

β  │ 10 / ─ ─ ╩ ∆⁹ 

 

/ 1 × ╕√│  ÷  

 

 ─ ⌐≈™≡ 

  ─ ─ ≤   

 

  

 

ⱷכ♃כ 

  

 

 
  

  

ɫ 20 ɫ 13 ɫ13   

ɫ 20 ɫ 20 ɫ13   

ɫ 25 ɫ 25 ɫ20   

ɫ 50 ɫ 40  ɫ25  

ɫ 50 ɫ 50  ɫ40 1 ⅜ 150 3 ─ │⁸

╩ ⇔⁸ 22 6

≤∆╢⁹ 

⌐ ∆╢ ╩ ∆

╢⁹ 

ɫ 75 ɫ 75  ɫ50 

ɫ100 ɫ100  ɫ75 

ɫ150 ɫ150  ɫ100 

ɫ200 ɫ200  ɫ150 

 │⁸ ┘ ⱷכ♃כ ⌐ ∆╢ ─ ╩ ⇔√╙─≢№╢⁹ 

 ɫ40 ─ │⁸ ⱣꜟⱩ ≤∆╢⁹ 
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 ─ ┘  

 ─  

 

│⁸ 5 ─ ─ ┘ ─ ה ─℮

∟⁸ ∆╢ ╩ √⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 

─ │⁸ ↔≤⌐ ⌂╢↓≤⅛╠⁸∕╣∙╣⌐№∫√ ≢ ℮↓≤⁹√∞⇔⁸

ⱷכ♃כ─ 1 ɫ50 │⁸ ⱣꜟⱩ╕≢ ≢ ∆╢ ⌐≈™≡│⁸

⌐╟╢ ─ ─ ╩⁸ ⅛≈ ⌐ ⅎ╢╟℮⌐∆╢√╘⌐⁸ ⅜ ⇔√

┘ ─╙─╩ ∆╢╙─≤∆╢⁹ 

 

   

⌐│ ⌂╙─⅜№╢⅜⁸∕─ ⌐№√∫≡│⁸ ⁸ ╩ ⇔⁸

⁸ ╩ ⇔⁸ ∆╢↓≤⅜ ≢№╢⁹╕√⁸ │⁸ ⌐╟╡ ╘╠╣╢

⅜ ⌂╢√╘⁸ ╩ ─℮ⅎ ∆╢↓≤⅜ ≢№╢⁹ 

┘ ╩ ∆╢ ⌐│⁸ 5 ⌐ ≠ↄ₈ ─ ┘ ─ ⌐

∆╢ ₉⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ │⁸ ─╟℮⌐ ↕╣╢⁹ 

 

 ⅜ ⌂  

⅜ ⌂ ≤│⁸ ╛ ─ ─ JIS ⁸

JWWA ≢№╢⁹ 

↓─ │⁸∕╣∙╣─ ⱴכ◒ JIS ⱴ⁸◒כJWWA ⱴכ◒ ⌐╟╡ ∆╢⁹ 

  

≤│⁸₈ 5 ₉≢ ↕╣√ ╩ √∆↓≤╩

⅜ ⇔√ ≢№╢⁹ 

↓─ │⁸ ─ ⱴכ◒⌐╟╡ ∆╢⁹ 

 ≢ ╩ ∆╢  

≢ ╩ ∆╢ ≤│⁸ ─ ╩ ↑∏⁸ ╛

⅜₈ 5 ₉─ ┘ ─ ╩ √⇔≡™╢↓≤╩ ⇔

√ ≢№╢⁹ 

↓─ ⁸ │⁸ ╛ ⅛╠ ⌐ ⇔≡™╢↓

≤╩ ╩♃כ♦╢∆ ↕∑╢⅛⁸ ⌐ ℮ ─ ⌐╟╡ ⌐ ╩

√⇔≡™╢⅛≥℮⅛╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

⁸ⱷ1כ♃כ ה ⌐≈™≡│⁸ ה ⌐ ≠ↄ

─ ≤│ ⌂╡⁸ ⁸ ─ ╩ ⅛≈ ⌐ ℮√╘⌐⁸

─ ╩ ↑╢ ≤─ ≤⇔≡ ⌐ ≠↑╠╣╢╙─≢№╢√╘⁸ ⅜

⇔√╙─╩ ∆╢╙─≤∆╢⁹  
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 ─ ⁸  

 

  

 

ⱷכ♃כ─ 1 ɫ50 │⁸ ⱣꜟⱩ╕≢ ≢ ≢⅝╢ │ ≤⅔╡≤

∆╢⁹╕√⁸ ⱷכ♃כ─ 2  ┘ ɫ50 ─ ⱣꜟⱩ⅛╠ ⱷ⁸│≢╕כ♃כ

─ ─ ┘ ⌐ ∆╢ ⌐ ⇔√╙─╩ ∆╢↓≤≤

∆╢⁹ 

 

  ⌐ ≢⅝╢  

 ╕√│   
 

 
   

 
 

 

♄◒♃▬ꜟ 

 

 

♄◒♃▬ꜟ 

 

JWWA G 113 
ɫ75mm 

 
HRDIP(GX)   

☻♥fi꜠☻ 

 

 

☻♥fi꜠☻  
JWWA G 115 

ɫ13  

25mm 
SSP SUS316  

 

☻♥fi꜠☻  
JWWA G 119 

ɫ20  

25mm 
SSP SUS316 

L=4.0m 

15 ×8  

 

ⱳꜞ◄♅꜠fi

 

 

ⱳꜞ◄♅꜠fi  
JWWA K 144 

ɫ 50

75mm 
HPPE  

 

 

 

 

 ɫ25mm ─ ⌐≈™≡│⁸ ⁸ ┘ ⱷ1כ♃כ

│⁸ ☻♥fi꜠☻ ╩ ∆╢↓≤⁹ 

√∞⇔⁸ ⅜ ™ │⁸ ⌐ ☻♥fi꜠☻ ─ ╩ ∆╢

↓≤⅜≢⅝╢⁹ 

 ╛╗╩ ∏ ≤⇔≡ ∆╢≤⅝│⁸ ∏ ╩ ∂╢↓≤⁹ 

 ♄◒♃▬ꜟ │⁸ ⌐ ⌂ↄ GX ─ S ╩ ≤∆

╢⅜⁸ ─ ╩ ℮ │⁸ ∏ 1 ╩ ∆╢↓≤⁹ 

╛╗╩ ∏ K ╩ ∆╢ │⁸₈ 3DkN ₉╩ ∏

∆╢↓≤⁹ 

 │⁸ ┘ ╩ ∆╢↓≤⁹ 
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⌐≈™≡  

─  ┘  

♄◒♃▬ꜟ JWWA G 113  

 

┘    

   
┘  

mm 

 

MPa 

S  

1  

DS 

1  

 75 300 

350 600 

6.0 

5.0  

 

  ─  

 

mm 

┘   ꜝ▬♬fi◓    
kg  

 1 ╡ 

   2     

75 

100 
150 
200 

250 

6.0 

6.0 
6. 5 
6. 5 

6. 5 

4 

4 
4 
4 

4 

93.0 

118.0 
169.0 
220.0 

271.6 

4000 

4000 
5000 
5000 

5000 

66.2 

85.8 
153.0 
202.0 

250.0 

55.7 

71.9 
136.0 
179.0 

222.0 

8.83 

11.8 
22.3 
29.9 

37.6 

 

  ─  

 

 

 

 

 

 

 

┘    (kg)  

 2 3 5 10     

75 
100 

150 
200 
250 

93.0 
118.0 

169.0 
220.0 
271.6 

100.8 
126.8 

177.8 
229.0 
280.6 

159.0  
190.0  

242.0  
294.0  
346.0  

98.0 
124.0 

175.0 
226.0 
277.6 

204.5 
210.0 

246.0 
255.0 
256.0 

45 
45 

60 
60 
60 

2.5 
3.0 

3.0 
3.0 
3.0 

9.2 
12.1 

18.8 
25.0 
29.9 

 ─ │⁸ ─ ≢╙╟™⁹ 
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 ☻♥fi꜠☻ JWWA G 115  

 

  ☻♥fi꜠☻ ─  

 
   

┘  
   ↕  ↕  

 ─  
   SSP SUS316 

13 15.88 

 

0.8 ±0.08 

4000 

0.303 /m 

20 22.22 1.0 ±0.10 0.532 /m 

25 28.58 1.0 ±0.12 0.691 /m 

β ↕│ ≤⇔≡ 4,000 ≤∆╢⁹ 

 

 

 

 

 ☻♥fi꜠☻ JWWA G 11  

 

  ☻♥fi꜠☻ ─  

 

 

 

 

 

 

 

 

┘  
 ↕ ↕ 

  
 ─  

 
 

 
 
 

 

13 15.88 

 

0.8 ±0.08 80 

 

15 

20 22.22 1.0 ±0.10 120 15 

25 28.58 1.0 ±0.12 120 15 

─ │⁸ ─ 30 50 ─  
╩ ™≡ ℮⁹ 

≤│⁸ 1 ⌐ ↕╣╢ ─ ╩™℮⁹ 
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┘ ─ ↕─

⁷ ⁷↕ ⁷↕ ─

ɫ ↕ kg/m

13 21.7 2.8 13.1 1.40

20 27.2 2.8 18.6 1.82

25 34.0 ±0.5 1.5 3.2 24.6 2.61

40 48.6 4000 3.5 38.6 4.16

50 60.5 3.8 49.9 5.66

75 89.1 4.2 76.7 9.50

100 114.3 ±0.8 4.5 101.3 13.1

150 165.2 2.5 5.0 150.2 21.5

⁷ ⁷ ⱦ♬ꜟ

ꜝ⁷▬⁷♬⁷fi⁷◓⁷
⁷⁷

↕

2.0

1.5

1.2

1.5

±0.2

 ⱳꜞ◄♅꜠fi JWWA K 144  

 

  ⱳꜞ◄♅꜠fi ─  

 

 

 

 

 

 

 

 

 

 

 

 

ⱦ♬ꜟꜝ▬♬fi◓ JWWA K 116  

 

  ⱦ♬ꜟꜝ▬♬fi◓ ─  

           

VLGP SGPVD 

 

                 

 

                   

 

                   

JIS G 3452

 

 

 

 

 

 

 

 

 

 

 

 

 

1  ↕│⁸ ≤⇔≡ 4000mm ≤∆╢⁹ 

  

┘  
D  ↕  ↕ L  ↕ L  

 
─
  

 
  

 
√╡─

 

50 63.0 0.40 5.8 0.90 5000 20 50.7 1.074 

75 90.0 0.60 8.2 1.30 5000 20 72.6 2.174 
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─  

 

  ─  

        

 
 

 
 

 
 

 

 

ⱦ

♬ꜟꜝ▬♬fi◓

 

VLGP  

⅜ ⅝ↄ⁸ ⌐ ™⁹ 

⌐◘ⱦ⁸☻◔כꜟ─ ⅜⌂

™⁹ 

⅜ⱦ♬ꜟꜝ▬♬fi◓ ∞

↑ ↕™ꜝ▬♬fi◓↕╣√ⱦ♬ꜟ

│⁸ ⌐ ⇔≡ ↄ⁸│ↄ ⇔

╛∆™⁹ 

☻
♥
fi
꜠
☻

 

☻♥fi꜠☻

 

SSP  

 

 

⌐ ╣≡⅔╡⁸◘ⱦ⁸☻◔

─ꜟכ ⅜⌂™⁹ 

⅜ ↄ ╛ ⅜

⁹ 

⅜ ™√╘ ⌐╟╢⅝

╩ ↑╛∆™⁹ 

≤─ ⌐ ⅜

⁹ 

⇔√ ⁸ ─

⅜ ⁹ 

 

 

♄◒♃▬ꜟ 

DIP  

⅜ ≢№╡⁸ ⅜№╢

⌐ ╖⁸ ⌐ ™⁹ 

⌐ ≤℮ ⅜№╡⁸ ⅜

─ ⌐ ≢⅝╢⁹ 

⅜ ™⁹ 

─ ⅜ ≢№╢⁹ 

⅜ ™⁹ 

─ ⌐╟∫≡│⁸

╩ ≤∆╢⁹ 

─ ⌐ ╩ ↑╢≤

⇔╛∆™⁹ 

 

 

CP  

╡ ↕⅜ ⅝ↄ⁸▪ꜟ

◌ꜞ⌐ ─ꜟכ◔☻⁸∏╣↕

╙ ⌂™⁹ 

⌐ ╣≡™╢√╘ ⇔

≡™╢─≢⁸ ≢ ╡ ™⅜

⁹ 

⌐ ↄ⁸ ─ ⁸ ⌐ ⇔

≡─ ╖⌂≥╩≈↑⌂™╟℮

⅜ ⁹ 

 

 

CCP  
⁸ ⌐ ™⁹ ⅜ ⁸ ⌐ ™⁹ 
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ⱦ
♬
ꜟ

 

ⱦ♬ꜟ

HIVP  

ⱦ♬ꜟ ╟╡ ⌐ ╗⁹ 

∕─ ─ │⁸ⱦ♬ꜟ VP ≤

 

┘ ⌐ ™⁹ 

⌐ ™⁹ 

ⱦ

♬ꜟ VP  

⌐ ⌐ ╣≡™

╢⁹ 

⅜ ↄ⁸ ™⅜ ≢☻◔

─ꜟכ ⅜⌂ↄ⁸ ⅜ ⁹ 

┘ ⌐ ™⁹ 

⌐ ↄ⁸ ⌐ │∞⌐ ⅜≈

ↄ≤ ⇔╛∆™⁹ 

⌐ ™⁹ ⅜ ∆

╢⁹ 

ⱳ
ꜞ
◄
♅
꜠
fi

 

ⱳꜞ◄

♅꜠fi HPPE  
⌐ ╣⁸√╦╖ ⌐ ╖⁸

⁸ ↕⅜ ⁹ ⅜

™⁹ 

⅜ ⁸ ≢№╢⁹ 

⌐╟╢ ⅜ ⅝™⁹ 

⅜╛╛ ╢⁹ 

⅜ ∆╢⁹ 

ⱳꜞ◄♅꜠

fi PP  

ⱳꜞ◄

♅꜠fi XPEP  

⌐ ╣⁸ ≤℮ ⌐ ╖

⅜ ⁹ 

↕╛ Ⱬ♇♄כ ╩ ™╢↓≤

⌐╟╡ ⅜ ⌐≢⅝╢⁹ 

│∞⌐ ⅜≈⅝╛∆™⁹ 

╩ ↑╢⁹ 

ⱳꜞⱩ♦fi  

PBP  
ⁿ ⁿ 

 

 

 

  ─ ─  

 
  

      

ⱦ♬ꜟꜝ▬♬fi◓

VLGP  
× × × ủ ủ ủ 

☻♥fi꜠☻ SUS316 

SSP  
ủ ủ ủ ủ ủ ủ 

ⱦ♬ꜟ  

HIVP  
× × × ủ × ủ 

♄◒♃▬ꜟ⸗ꜟ♃ꜟꜝ▬♬fi◓

DIP  
ủ ủ 

 

 
ủ 

 

 
ủ 

ⱳꜞ◄♅꜠fi  

HPPE  
ủ ủ × ủ × ủ 

  ủ   ≢⅝╢⁹    ×   ≢⅝⌂™⁹ 
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ⱷכ♃כ─ 1 ɫ50 │⁸ ⱣꜟⱩ╕≢ ≢ ≢⅝╢ │₈  

 ⱷכ♃כ─ 1 ≢ ≢⅝╢ ₉─≤⅔╡≤∆╢⁹╕√⁸ ⱷ2כ♃כ

⌐≈™≡│⁸ ─ ┘ ⌐ ∆╢ ⌐╟╢╙─≤∆╢⁹ 

 

 ⱷ1─כ♃כ ≢ ≢⅝╢  

   ≢⅝╢  

♄◓♃▬ꜟ  ɫ75  
JWWA G 114 ─ ⌐⁸JWWA G 112 ⌐╟

╡◄ⱳ◐◦ ⇔√╙─ 
 

 

 

SSP  

≤℮  ɫ13 25  SUS316 ≢─  

ⱨ꜠◐◦Ⱪꜟ  ɫ20 25  

L=0.5m   ♫♇♩ BC6 

ה ≤℮  SUS316 

JWWA G 116 ─  

╙ⱪ▬♃♩כꜛ◦  

L 0.6  HPPE ⇔ SSP  

ɫ20 27  ɫ25 34  
 

ⱳꜞ◄♅꜠fi  

HPPE  
ɫ50 75  EF  JWWA K 145 ─  

 

 

 ⌐≈™≡│⁸₈   ⌐ ≢⅝╢ ₉╩ ∆╢↓≤⁹ 

 ɫ50mm ⌐≈™≡│⁸ ≢ ↕╣√╙─╩ ∆╢↓≤⁹ 

 ⱨ꜠◐◦Ⱪꜟ  ┘ 1 │ ♃▬ⱪ╩ ∆╢↓≤⁹ 

 ɫ40mm ─ │⁸ ⱣꜟⱩ ≤∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

  ⱳꜞ◄♅꜠fi  

ⱳꜞ◄♅꜠fi ┘  ⱴ♬ꜙ▪ꜟ POLITEC  
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↑♃▬ⱪ  

 

 

 

 

 

 

⌂⇔♃▬ⱪ  

 

 

 

 

 

 

  ≤℮  

 

 

 

 

 

 

β ♃▬ⱪ≤∆╢⁹ 

  ⱨ꜠◐◦Ⱪꜟ  

 

 

             

  ⱨ꜠◐◦Ⱪꜟ EF ◘♪ꜟ  
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ⱷכ♃כ─ 1 ɫ50 │⁸ ⱣꜟⱩ╕≢ ≢ ≢⅝╢ ┘ │₈  

 ⱷכ♃כ ≢ ≢⅝╢ ┘ ₉─≤⅔╡≤∆╢⁹ 

 

  ⱷכ♃כ ≢ ≢⅝╢ ┘  

          

  

◘♪ꜟ  ɫ25  
JWWA B 117    

  

(HPPE ╩ ↄ) 

 ɫ50 300  

EF ◘♪ꜟ 

ⱪꜝ◓ה  
ɫ25   HPPE ─  

 ɫ20 25  ⅔⌡∂  

 ɫ13 25  
 ⅔⌡∂ Ɫfi♪

ꜟ 
 

  

ⱣꜟⱩ ɫ40  
JWWA B 122  

 ╘⌡∂ Ɫfi♪ꜟ 
─╖ 

♁ⱨ♩◦כꜟ  ɫ50  
≢ ╘√╙─ 

⅝ ∂ 
 

  

( ) 

Ⱳ♇◒☻ 

ɫ20 25  
ɫ100 H=300    

 Ⱪꜟכ  
 

ɫ40  
ɫ150 H=300   

Ⱪꜟכ  
─╖ 

 ɫ50  
≢ ╘√╙─ 

ɫ350 VOS-32G-20LA  
 

Ɫ▬Ⱨ♇♩ ɫ50  
≢ ╘√╙─ 

ɫ350 NHVO -35 
 

ⱷכ♃כꜚ♬♇♩ PS  ɫ13 25  
  

  
♃▬ⱪ 

ⱣꜟⱩ T  
  

ɫ20 25⁸ɫ50  

≢ ╘√╙─ 

ⱨꜝfi☺  
 ɫ350  

 

ɫ40mm ─ │ ⱣꜟⱩ ≤∆╢⁹╕√⁸ ⱷכ♃כ─ 2  ┘   

ɫ50mm ─ ⱣꜟⱩ ≢ ≢⅝╢  ┘ │ ─ ┘

─ ⌐╟╢╙─≤∆╢⁹ 

 

     

  EF ◘♪ꜟ ⱪꜝ◓ה  
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 ⱴכ◒ ┘ ⱴכ◒  

 

╩│∂╘⁸ ☿fi♃כ ─ ⌐│ ⅜ ⁸ ⁸

⅝ ↑⁸ ⇔─™∏╣⅛⌐╟╡⁸ ↕╣≡™╢⁹ 

∕─ⱴ⁸│◒כ   ─≤⅔╡≤∆╢⁹ 
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  ☿fi♃כ  
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  ─ ⱴכ◒ 

 

 

  ─ ™ ╦∑  

   

JWWA 

 

102-0074     

 4-8-9  

0332642281 

 

JHIA 

 

247-0056   1751 

 

0467456277 

 

JET 

 

151-8545   5-14-12 

 

0334665183 

 

JIA 

 

105-0002  1-3-4 

 11F 

0354013994 
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 ─  

  

⌐⅔↑╢ ⅜ ≢№∫√╡ ≢№╣┌⁸ ─ ╛ ⁸∕─ ─ ─

≤⌂╡⁸ ─ ╩ ↓∆↓≤⌐╙⌂╢─≢⁸ ╘╠╣√ ⌐ ≠⅝ ╩ ⇔⁸

⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 ┼─  

 

  │⁸ ⁸ ─ ⅜ ⇔ ╩ ∆╢╕≢⁸

∆╢↓≤│≢⅝⌂™╙─≤∆╢⁹ 

  │⁸ ╟╡ ╩ ℮ │⁸∕─ ⌐≈™≡ ⌐

≤ ╩ ℮↓≤⁹ 

  │⁸ ⅛╠─ ה ה ╘ ⌐ ™╩ ℮⁹ 

  │⁸ ≢ ─ ╩ ≤∆╢ ⌐│ ⌐≈™≡

≤ ╩ ℮↓≤⁹ 

  │⁸ ⅛╠ ⱷכ♃כ─ ╩ ↑╢ │⁸ ≤

╩ ℮↓≤⁹ 

  │⁸ ╩ ∆╢≤⅝⌐│ ┼ ╩ ℮↓≤⁹ 

 

   

 ⌐≈™≡ 

─ ╩ ™⁸ ⅛╠ ⅜ ⇔√ ─ ╩ ↑ ┘

╩ ∆╢╕≢⁸ ∆╢↓≤│≢⅝⌂™⁹ 

√∞⇔⁸ ─ ⌐╟╡⁸╛╗╩ ∏ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™

⌐│⁸ ≤ ╩ ⇔⁸ ⅜ ╘╠╣√ ⌐│ ∆╢↓≤

⅜≢⅝╢⁹⌂⅔⁸ ╟╡ ╘╩ ╗ ╩ ℮ ─ │ ╘⌂™⁹ 

 ⌐≈™≡ 

│⁸ ╟╡ ╘╩ ╗ ╩ ℮ ⌐│⁸ ⌐

≈™≡⁸ ─ ╕≢⌐ ⌐ ⅎ≡№╢₈ ₉⌐ ⇔

⌂↑╣┌⌂╠⌂™⁹ ⌐⌂╢ │⁸ ─ ה ⁸ ⁸ │

ↄ ╕≢⌐⁸ ≤ ∑╩∆╢↓≤⁹ 

⅛╠ ╩ ℮ ⌐≈™≡│⁸ ⅜ ™╩ ℮↓≤⅛╠⁸ ≢

⅝╢ │⁸ ⌐ ⌂ↄ⁸ ╕≢╩ ≤∆╢⁹ 

 ⌐≈™≡ 

│⁸ ≤─ ⌐╟╡⁸ ⅛╠─ ╘╩ ╗ ╩

℮ │ ™╩ ℮⁹ 

 ⌐≈™≡ 
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│⁸ ⅜ ∆╢ ⌐≈™≡│⁸ ₈ ─⅔ ╠∑₉⁸

⌐≈™≡ ≤ ∆╢↓≤⁹ 

─ ה ⁸ ⁸ │ ↄ ╕≢⌐⁸₈ ─⅔ ╠∑₉

P.246 ╩ ⇔ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ∆╢

↓≤⁹ 

 ⌐≈™≡ 

│⁸ ⱷכ♃כ─ ╩ ↑╢ │⁸ ╩ ↑╢ ─ ─ 

╕≢⌐₈ ₉⌐ ⱷכ♃כ ─ ╩ ⇔⁸ ⌐ 

ⱨ□♇◒☻≢ ∆╢↓≤⁹ 

ⱷכ♃כ ─ ↑ ╡⌐≈™≡│⁸ ╩ ⇔⁸ ⅛╠ 

╕≢─ ⌐ ⱷכ♃כ ≢ ↑ ╢↓≤⁹ 

⌂⅔⁸ ⅛╠ ⌐╟╡ ╩ ℮ │⁸ ─ ⱷכ♃כ

≤⌂╢⁹ ╕≢ ⅛╠ ─ ╩ ╗↓≤⁹ 

 

ⱷכ♃כ─ ↑ ╡⌐ ⌂  

─ ה   

─  ⱷכ♃כ  

 

 ⌐≈™≡ 

│⁸ ╩ ⅛╠─ ⁸ ─ ⁸

ⱷכ♃כ─ ↑ ╡ ∆╢≤⅝│⁸ ─ ╕≢⌐₈

₉╩ ┼ⱨ□♇◒☻∆╢↓≤⁹ 
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 ─ ↕ ┘  

 

 ─ ┘ ↕│⁸ ─≤⅔╡≤∆╢⁹ 

 ─ ⇔≡№╢ ╕≢│⁸ ≤╒╓ ⌐ ∆╢↓≤⁹ 

 │⁸ ≤⇔≡ ⅛╠ ⁸╕√│ ⅛╠ 

⇔⁸ ∆╢↓≤⁹ 

 ─ ─ ↕ ╡ │⁸ ≤⇔≡

┘ ₈ ⁸ ⁸●☻ │ ╩ ─ ⌐ ↑╢ ↕

⌐≈™≡₉⌐ ≠ↄ ≤∆╢⅜⁸ ─ ⌐ ℮╙─≤∆╢⁹ 

 ─ ─ ↕│⁸ ─ ∆╢  ┘ │ 

≤⇔≡ ≤⇔⁸∕╣ ─ │ ≤∆╢↓≤⁹ 

 ⌐⅔↑╢ ↕│⁸ ≤⇔≡ ≤∆╢↓≤⁹√∞⇔⁸ 

≢⅝⌂™ │⁸ ╩ ∆↓≤⁹ 

 ⌐ ∆╢ │⁸∕─ ╩ ╠⌂™╟℮⌐∆╢↓≤⁹ 

 ╡╩ ╕√│ ╕≢ ╣⌂™ │⁸ ⌐⅔™≡│ ⁸ ⌐⅔™

≡│ ≤ ∆╢↓≤≤⇔⁸ ⌐ ∂≡ ╩ ∆↓≤⁹ 

 

 ┘  

 ─ ≤  

 

 ⇔ ┘ ≢ ⌐⅔™≡ ╩ ℮ │⁸ ⌐

─ ⅝╩ ™⁸ ⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╕√⁸ ⇔√ ╩ ⌐ ∆╢↓≤⁹ 

  

  

  

 ∕─ ⌐ √∫≡ ⌂ ─ ⁸  

 ⌐⅔™≡ ╩ ℮ │⁸ ─ ╩ ╢↓≤⁹ 

 

 ─ ≤ ┼─  
 

─ ⅎ┌⁸●☻⁸ ⁸ Ⱪꜟ⁸כ◔ ⌂≥ ─ ╩ ⇔⁸

─ ⅜ ↕╣≡™╢ │⁸ ∏ ─ ╩ ™⁸ ⌐ ∂≡ ™╩ ╘╢↓≤⁹ 

 

 ┼─  
 

─ ⌐№√∫≡│⁸ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⁸ ⁸

●☻ ┘ ≢ ⌐ ╩⅛↑⌂™╟℮ ⇔⁸ ⅜ ╠╣╢╟℮ ╘╢↓≤⁹  
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─ ⌐№√∫≡│⁸ ⌐⅔↑╢ ┘ ─ ⌐╟╡ ℮↓≤⁹ 

 

  

  

 

 

 

    

 

 

 

 

3m  

 

 

   

10m

 

 100m

 

 

200  

 

─ ╡ ™─ ⌐≈™≡│⁸ ─ ⌐╟╢↓≤⁹ 

 

 ⌐ ∆╢ │₈ ┘ ⌐ ∆╢ ₉

⌐ ╘╢≤↓╤⌐╟╢⁹ 

 ⌐ ∆╢ │⁸ ≤⇔≡₈ ⁸ ┘ ⌐ ∆╢

₉⌐ ╘╢≤↓╤⌐╟╢⁹ 

 ┘ │ ⌂ ≤⇔⁸ ─ ⌐ ≤ ⇔≡⁸ ⁸ ⁸

─ ╩ ℮╒⅛⁸ ⌐⅔™≡│⁸ ⅛╠ ⇔ ╢ ╕√│

╩ ∆╙─≤∆╢⁹ 

─ ⅝↕ │ ⌐ ∂≡ ─ ─╕╕ ≢⅝╢╙─≤∆╢⁹ 

ủ  
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ủ  

 

 

 

 

 

 

 

 

 

 

 

 

 ─  

 

╩ ∆╢ │⁸ ⁸ ┘ ─ ⅜ ≢⅝╢ ╩ ∆

╢╙─≤⇔⁸ │ ⌐╟╢⁹ 

 │ ╩ ⇔⁸ ⁸ ⁸ ┘

─ ╩ ∆╢↓≤⁹ 

 ╕√│ ⱪכ♥ ╩ ⇔⁸ ╡⁸ ┘ ⅜ ≢⅝╢╟℮

∆╢↓≤⁹ 

 │⁸ ⌐ ╩ ∆╢≤≤╙⌐ ⇔⁸ ─ ⅜№

∫√ │ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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  0.50

1.10 0.60
1.10 0.70
1.10 0.80

╡

  0.50

1.10 0.60
1.10 0.70
1.10 0.80

╡

  0.50

1.10 0.60
1.10 0.70
1.10 0.80

╡

 

  

  

 

  ⌐№√∫≡│⁸ ╕√│ ─ ╩ √ ⌐ ─ ╘╢

┘ ⌐ ™ ∆╢↓≤⁹╕√⁸ ⌐ ∂⁸ ☿fi♃⁸כ ┼─ ↑ ╩∆

╢↓≤⁹ 

  ⌐ ∟⁸ ┘ ╩ ⇔⁸ ╩ ⅎ⌂™╟℮ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ⌐≈™≡│⁸ ⌐ ∂≡ ⌐ ™╩ ╘⁸ ─℮ⅎ ∆╢↓≤⁹ 

  │⁸ ⌐ ™⁸ ≤⇔⁸ⅎ←╡ ╡╩ ∫≡│⌂╠⌂™⁹ 

  ⅜ ⌂ ─ ⌐№√∫≡│⁸ ─ ⌂™ ╩ ┬╟℮⌐ ↑╢

↓≤⁹ 

  ─ │⁸ ╩ ≤⇔≡ ↑╢↓≤⁹ 

  │⁸ ⌐ ∟⁸ ─ ⌐ ╩ ≢כ♃♇◌℮╟™⌂↕╓ ╡╩ ℮↓≤⁹ 

  ╩ ⇔≡ ∆╢ │⁸ ─ ╩ ⇔⁸ ─↕╕√→─⌂™╟℮

⌂ ╩ ∂√ ⁸ ╩ ∆╢↓≤⁹ 

  ─ │⁸ ⌐ ⅜ ≢⅝╢ ≤∆╢⁹√∞⇔⁸╛╗╩ ∏ ╡ ⅝≤⌂

╢ │⁸ ∏ ⌐ ─℮ⅎ⁸ ┘ ─ ╩ ∂⁸ ⌐

╩ ∆╢↓≤⁹ 

 ⌐≈™≡│ ┘ ─ ╩ ↑√ ⁸ ╩ ⇔

≡ ∆╢↓≤⁹╕√⁸ ∏ │ ∆╢↓≤⁹ 

 ─ ⁸ ↕│ ─ ╩ ≤∆╢⁹ 

 

 

 

 

 │⁸ ⌐ ∂ ℮↓≤⁹√∞⇔⁸ ↕⅜ 1.5m ─ ⁸╕√│ ╛

⅜№╡ ─ ⅜№╢ │⁸ ∏ ╩ ∫≡ ∆╢↓≤⁹ 

 ⇔ ≤ ⌐⁸ ∂ ≢ ╘╩ ℮ │⁸ 90 ≤∆╢

↓≤⁹╕√⁸◘♪ꜟ ≤─ ╩ 30cm ∆╢↓≤⁹ 
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3cm

5cm 5cm
10cm 10cm

 

ה⇔   

 

  │ ─ ⌐ ∆╢↓≤⁹ 

  ─ ╘ ⇔│⁸ ⁸ ⁸ ╩╙∫≡ ℮↓≤⁹ 

  ─ 30cm│⁸ ♄☻♩ ╩ ™⁸ ⅛╠≈⅝ ╘≈≈ ╘ ⇔╩ ℮↓

≤⁹ 

  ╘ ⇔│ RC-40 ╩ ™⁸ │⁸ ↕ 20cm↔≤⌐ ⅝⌂╠⇔⁸ꜝfiⱴ

≢ ╘ ╘╢↓≤⁹ 

  ⁸ ╘ ⇔ ╩ ⌐ ⇔≡│⌂╠⌂™⁹╛╗╩ ∏ ⅝∆╢ ≢╙⁸

─ ⅜⌂™╟℮⌐⇔⁸≢⅝╢⅛⅞╡ ╛⅛⌐ ─ ┼ ┘ ∆╢↓≤⁹ 

 

 

  

 

  ┘ │⁸ ─ ╘╢ ⌐ ™ ╛⅛⌐ ℮↓≤⁹ 

 │⁸ 44 1 ─

⌐╟╢⁹ 

 ─ ┘ ╩ ╗ ⁸ ⌐╟╢⁹ 

 ╩ ╗ │⁸ 40 12 1   

55 ⌐╟╢⁹ 

  │⁸⅛⇔ ╩ ∆╢√╘⁸ ⌐№√∫≡│⁸ ⌐ ╩ ∆╢╟℮ ╘╢

↓≤⁹ 

  ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

 ─ │⁸ ▪☻ⱨ□ꜟ♩ ⁸╕√│ ▪☻ⱨ□ꜟ♩ ⌐╟╡⁸√

∞∟⌐ ∆╢↓≤⁹ 

▪  ⌐ ∟⁸ ╩ ⌐ ─℮ⅎ⁸▪☻ⱨ□ꜟ♩ ╩ ⌐ ⅝⌂╠

⇔⁸ ⇔≡ ≤ ≤⌂╢╟℮ →╢↓≤⁹ 

 

 

 

 

 

 

 

 

▬  │⁸ ─ ╣╩ ∏ ∆╢↓≤⁹ 

 ⁸ ╕≢─ │⁸ ─ ╩ ⇔⁸ ─ ⅜⌂™╟℮

∆╢↓≤⁹ ⅜ ↑╠╣√ │⁸ ⌐ ⇔ ─ ╩ ℮↓≤⁹ 
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 ─ ┘ ⅜№╢ │⁸ ∏♩ꜝⱨ▫♇◒Ɑ▬fi♩ ⌐╟╡ ∆╢

↓≤⁹ 

  ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

 ⁸ ─ ╘⌐ ≠ↄ ╩ ⇔√ ≢⁸ ╛⅛⌐ ⌐

≠⅝⁸ ╩ ℮↓≤⁹ 

 ─ ┘ ⅜№╢ │⁸ ∏ ⌐╟╡ ∆╢↓≤⁹ 

 ╟╡ ⌐№√╡ ↕╣√ ┘ ╩ ∏ ∆╢↓≤⁹⌂⅔⁸╛

╗╩ ∏⁸ ─ ⅜ ∂╢ │⁸ ╛⅛⌐ ≤ ⇔⁸ ─

⌐ ≠⅝ ∆╢↓≤⁹ 

 │⁸ ─ ╣╩ ∏ ∆╢↓≤⁹ 

 

 

 ⌐ ∆╢  

 

25 9 3 ↑ ⌐╟╢ ⌐ ™⁸ ⌐ ∆

╢ │ ⌐ ╩∆╢↓≤⁹ 

╩ ℮ ─ ≤⇔≡ 

⅜ ∂⌂™ ─ ╛ ⇔√ ─ ⌂  

⅜ ∂╢ ⇔ ⌂  

⅜№╡⁸ ─₈ ⌐ ∆╢ ─ ⌐ ╢ ₉ ┘₈

₉╩ ⌐∆╢↓≤⁹ 
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  │⁸ ≤⇔≡ 350mm ─ ⅛╠ ∆╢╙─≤⇔⁸ ─ ╕≢│

≤╒╓ ⌐ ∆╢↓≤⁹ 

  ⌐ ∆╢ ─ │⁸20mm ≤∆╢⁹ 

  ─ │⁸30cm ∆↓≤⁹ 

  ┘ ⅛╠─ ─ │ ╦⌂™↓≤⁹ 

  ─ │⁸ ∆╢ ─ ╟╡ ↕™╙─≢⌂↑╣┌⌂╠⌂™⁹ 

  ⅛╠─ │⁸◘♪ꜟ ⁸╕√│ⱣꜟⱩ T ⌐╟╢⁹ 

  ⌐№√∫≡│⁸ ≢№╢↓≤╩ ∆╢↓≤⁹ 

  ─ ⅛╠◘♪ꜟ ╩ ⇔≡ ∆╢ ╩▪◖Ⱪכꜞ☻⁸│ ∆╢↓

≤⁹╕√⁸ ⱨ▫ꜟⱶ≢ ℮↓≤⁹ 

  ⅛╠─ │⁸ ≤⇔≡ 1 1 ≤∆╢⁹ 

 ⌐№√∫≡│⁸ ─ ╩ ⇔⁸◘♪ꜟ ─ ─ ╡ ↑│

⌐⇔⁸Ⱳꜟ♩─ ╘ ↑⅜ ╘⌐⌂╠⌂™╟℮ ⇔≡ ╘ ↑╢↓≤⁹ 

╕√⁸ ♥☻♩ⱳfiⱪ╩ ⇔⁸◘♪ꜟ │ 1.75MPa⁸ⱣꜟⱩ T │ 

0.75 1.00Mpa ⌐ ⇔√℮ⅎ⁸ 1 ╩ ⇔⁸ ─ ╩ ∆╢↓≤⁹ 

 │ ⌐ ╡ ↑⁸∕─ ⌐ ╩כ♃♇◌⁸ꜟꜞ♪√∂ ∆╢↓≤⁹ 

 │ ⌐ ╩ ⅎ⌂™╟℮⌐∆╢↓≤⁹ 

 ⌐№√∫≡│⁸ ╡ↄ∏╛ │ ⌐ ╡ ⅝⁸ ─ ⌐⌂╠⌂™╟℮ ∆

╢↓≤⁹ 

 ≤ ─ ╩ ∆╢ ⁸ ⌐ ⇔⌂™ ≢─ ╩ ╦⌂™

↓≤⁹ 

 ⱳꜞ◄♅꜠fi ⅛╠─ ≢⁸ ɫ2025הmm ⌐≈™≡│⁸ EF ◘♪

ꜟ ⱪꜝ◓ה ≤∆╢⁹⌂⅔⁸ ∆╢ │⁸ ⱷכ◌כ⅛╠ ↕╣╢₈

ⱳꜞ◄♅꜠fi  ─ ₉╩ ∆╢↓≤⁹ 

 ─ │♃▬ⱪ ─ ⱱꜟ♁ ┘ ◦ꜗfi◒╩ ╡ ↑≡ ℮↓≤⁹ 

 ⇔ ≤ ⌐⁸ ∂ ≢ ╘╩ ℮ ⌐⅔↑╢ │⁸ ≤

◘♪ꜟ ─ ╩ ⇔⁸90cm ≤∆╢⁹ 

 ╩ ∆╢ ╛ ⌐ №╢ ⌐≈™≡│⁸ ∆╢ ⅜⌂™╙─│

∏ ⅛╠─ ≢ ╘╩ ™⁸ ─ │ ∆╢↓≤⁹ 

╕√⁸ ⅛╠─ ╘ ┘⌐ ─ ╩ ╦⌂™ │⁸ⱷכ♃כ╩ ⇔⁸

╩ ╡ ↑╢↓≤⁹⌂⅔⁸ ⇔⌂™ ╩ ≢ ╘≡⅔ↄ↓≤│ ╘⌂™⁹ 

  ⌐≈™≡│⁸ P.69 P.71 ╩ ∆╢↓≤⁹ 

  

 ⌐≈™≡ 

─ │⁸ ─ ╡ ⇔ ⌐╟╢ ─ ╩ ∆╢↓≤⁹ 
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─ ┼─ ⌐╟╡⁸ ─ ─ ⌐ ⅜ ∂╢↓≤╩ ∆╢↓

≤ ⅛╠⁸ ─ ─ ⅛╠ 30cm ∆↓≤⁹╕√⁸ ╩ ⇔≡

─ ⅛╠╙ 30cm ∆↓≤⁹ 

 ⌐≈™≡ 

│ ─ ⅛╠≤∆╢⁹ ┘ ⅛╠─ │⁸∕─ ⌂

─ ╡ ↑⅜ ≢№╡⁸╕√⁸ ⅛╠╙ ╩ ⇔≡│⌂╠⌂™⁹ 

 ⌐≈™≡ 

⅛╠─ ─ │ ⌐ ╘⌂™⅜⁸ ⌐╟╡ ∆╢↓≤⅜≢

⅝╢⁹ 

┘  ⌐≈™≡ 

⇔ │⁸ ⌐╟╢⁹ 

 ♄◒♃▬ꜟ  ⱳꜞ◄♅꜠fi  

ɫ20 25mm ◘♪ꜟ  ◘♪ꜟ ⱪꜝ◓ה  

ɫ50mm  ⱣꜟⱩ  

 ⱣꜟⱩ T ⱣꜟⱩ ⅝ⱨꜝfi☺  

 ╛╗╩ ∏ ɫ350mm ⅛╠ ∆╢ │ ≡─ ⌐

⅔™≡ⱣꜟⱩ T ≤∆╢⁹╕√⁸ⱣꜟⱩ T ─ⱨꜝfi☺

⌐│⁸ ∏ 3DkN ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⌐≈™≡ 

╕√│ ⅛╠─ ─ ⌐№√∫≡│⁸●☻ ─ ─ ≤

⅜ ╦╣⌂™╟℮⌐⁸ ⱪ⁸כ♥ ⁸ ─ ─ ┘ ⁸

⌐╟╡⁸ ≢№╢↓≤╩ ─ ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 ⌐≈™≡ 

◘♪ꜟ ⌐╟╢ ≢│⁸ ↕╣√ ─ ⅜ ⇔√╕╕≤⌂╢√

╘⁸↓─ ⅛╠ ↓┬⅜ ⇔⁸ ⅜ ↕╣⁸ ─ ⁸ ─ ⅜ ∏╢

╩▪◖Ⱪכꜞ☻╘√ ∆╢╙─≢№╢⁹ 

 

 

 

 

 

 

 ⌐≈™≡ 

⌐№√∫≡│⁸ ─ ⌐ ⇔≡™╢ ⁸ ╩ ⇔⁸ ⇔⌂

↑╣┌⌂╠⌂™⁹ ⌐⁸ ─▪☻ⱨ□ꜟ♩☺ꜙ⁸│♩כ ⌐ ╡ ↄ↓≤⁹ 

◘♪ꜟ ─ ─ ╡ ↑⌐ ⇔≡│⁸◗ⱶⱤ♇◐fi ⅜ ⌂ ╩

≢⅝╢╟℮⁸ ⌐ ℮↓≤⁹╕√⁸Ⱳꜟ♩─ ╘ ↑│⁸ ╘∆╢≤ ─ ╛⁸◗

ⱶⱤ♇◐fi ─ ╩ ↄ⅔∕╣⅜№╢─≢⁸ ∏ ⇔≡ ╘ ↑⌂↑╣┌⌂╠⌂™⁹ 
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ɫ2025ה 
ɫ2040 (ꜝ▬♬fi◓ )  

β Ɫ▬Ɽכ♅כ☼│ ⇔⌂™↓≤ 
β │ 20 ≤╢↓≤ 
β ⅜ɫ40mm─ ⁸◘♪ꜟ ─ ╙ ≤∆╢⁹ 

 ⌐≈™≡ 

┼─ ─ ╡ ↑│⁸ ─ ┘ ─ ╩ ⇔⁸ ⌐ ╡

↑⌂↑╣┌⌂╠⌂™⁹╕√⁸ ⇔√♪ꜞꜟ ⁸│כ♃♇◌┘ ─ꜝ▬♬fi◓ ─╘ↄ╣⁸│

ↄ ⅜ ∂╛∆™─≢ ⇔≡│⌂╠⌂™⁹ 

 ⌐≈™≡ 

⌐ ∆╢ │⁸ ⌐ ∂√♪ꜞꜟ╩ ⇔⁸ ꜝ▬♬fi◓ ⁸

─│ↄ ⌐ ∆╢↓≤⁹ 

 │⁸ ─ ⌐╟╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

┘ ≢─  ɫ1320ה ─≤⅝  

ɫ2025ה 
ɫ2025ה (☻♥fi꜠☻ )  
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ɫ2025ה 
ɫ50300 (♄◒♃▬ꜟ ─ )  

β ≤ⱷכ♃כ ⅜ ℮ │⁸ ≢ ╩ ℮↓≤⁹ ⱷכ♃כⱩ♇◦ꜙ─ │  

ɫ2025ה 
ɫ350  ( ─ )  

 

β ≤ⱷכ♃כ ⅜ ℮ │⁸ ≢ ╩ ℮↓≤⁹ ⱷכ♃כⱩ♇◦ꜙ─ │  
βⱣꜟⱩ ─ⱨꜝfi☺ ⌐│⁸ ∏ 3DkN ╩ ∆╢↓≤⁹ 

ɫ2025ה 
ɫ5075 ⱳꜞ◄♅꜠fi ─  

β ≤ⱷכ♃כ ⅜ ℮ │⁸ ≢ ╩ ℮↓≤⁹ ⱷכ♃כⱩ♇◦ꜙ─ │  
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( ≤ ) 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ɫ50ₒɫ75ₓ  ɫ75 ₒɫ100 ₓ 
( ⅜ ⱳꜞ◄♅꜠fi ─ ) 
 

β♄◒♃▬ꜟ ɫ75 │⁸∆═≡ GX ≤∆╢⁹ 
β♄◒♃▬ꜟ ╛ ⱳꜞ◄♅꜠fi ⌐≡ ⌂ │⁸ ≤

≤∆╢⁹ 

 

ɫ75   ɫ100  
( ⅜♄◒♃▬ꜟ ─ ) 
 

β ≤ ∆╢ ─ ─ │⁸ ≤∆╢⁹ 
⅜ɫ50─ │⁸  

 

 

ⱨꜝfi☺  
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  │⁸ ─ ┘∕─ ─ ≤⌂╢⅔∕╣─№╢ ≤ ⇔≡

│⌂╠⌂™⁹ 

  ⌐ ∆╢≤⅝│⁸ ⌐ ┘ ╡╩ ╠⌂™↓≤⁹⌂⅔⁸ ─ │⁸

20mm ≤∆╢↓≤⁹ 

  ─ ─№╢ ≢ ⌐ ∆╢ │⁸ ⌐ ∆╢↓≤⁹ 

  ┘ ⌐ ⇔≡ ∆╢≤⅝│⁸ ⁸ ≤╙ 30cm ⇔≡ ∆╢↓

≤⁹⌂⅔⁸ ≤ ∆╢≤⅝│⁸ ─ ⌐ ∆╢↓≤⁹ 

  ╩ ∆╢≤⅝│⁸ ≤⇔≡↕╛ ╩ ™≡ ⌐ ∆╢↓≤⁹ 

╛╗╩ ∏⁸ ⇔∆╢≤⅝│⁸ ≤ ⇔⁸ ─ ─ ↕╟╡ ⌐ ∆╢↓

≤⁹⌂⅔⁸ ─ ╙ ≤∆╢⁹ 

╕√⁸ ה⇔ ─ ─↕╛ │⁸ ⌐╟╢ ╩ ⇔≡ ⱦ♬ꜟꜝ▬

♬fi◓ VLGP ≤⇔⁸ ╩ ⇔√ ⌐╟╡ ∆╢↓≤⁹ 

  ⅜↑╛ ⌂≥≤ ⇔≡ ∆╢≤⅝│⁸ ┘ ⌐│⁸ ≤⇔≡ ╩⇔⌂™↓

≤⁹ 

  ─ ⌐№√∫≡│⁸ ─ ⅎ⁸ ⇔ ─ ─ ╩ ∂╢ │ ↑╢↓

≤⁹ 

  │⁸ ≤⇔≡ ↑╢↓≤⁹ 

  ⌐⁸ ⅜ ∂╢⅔∕╣⅜№╢≤↓╤⌐│⁸ ⅝ ♪꜡ ⅝ ╩ ↑╢

↓≤⁹ 

 ⁸ ⁸ ♃fi◒ ⅛╠ ⌂ ╩ ╡⁸ ∆╢↓≤⁹ 

 ⅜ ⇔╛∆™ ─ ╩ ↑╢≤≤╙⌐⁸ ─√╘⌐ ⌂ ╩∆╢↓

≤⁹ 

 ⌐ ⅜ ⇔≡ ╩ ∆╢⅔∕╣─№╢≤↓╤⌐│⁸ ╩

↑╢↓≤⁹ 

 ─ ⌐ ╩ ╓∆ⱳfiⱪ⌐ ⇔⌂™↓≤⁹ 

 ⁸ⱪ⁸ꜟכ ⇔⁸∕─ ─ ╩ ╣⁸╕√│ ↑╢ ⁸ ⌐ ∆╢ ⌐№√

∫≡│⁸ ─ ╩ ∆╢√╘─ ⌂ ⅜ ∂╠╣≡™╢↓≤⁹ 

 ─ ╩ ⇔≡ ∆╢ ⌐⅔™≡│⁸ ⌐ ╩Ⱪכꜞ☻ ↑╢ ⁸

⌂ ─ ─√╘─ ╩∆╢↓≤ ⱪכ♥ ╩ ↄ ⁹ 

 ─ ⁸∕─ ─ ⌐╟╡ ⌐ ⅜ ∂╢⅔∕╣⅜№╢ │⁸ ╩ ↑

╢ ⁸ ─√╘─ ⌂ ╩∆╢↓≤⁹ 

 ╩ ⇔⁸╕√│ ∆╢ ⌐│⁸≈╡ ╕√│ ◗ⱶ╩ ™╢ ⁸ ∕─ ─

┘ ─√╘─ ⌂ ╩∆╢↓≤⁹ 

 ≡ ⅛╠ ┼─ ⁸ ⌂ ⌐│⁸ ⌐ ⇔√ ≢⁸⅛≈⁸

╩ ⌐ ℮↓≤⅜≢⅝╢ ⌐ ╩ ↑╢↓≤⁹ 

 ⱦ♬ꜟ ┘ ⱳꜞ◄♅꜠fi │⁸ ╩⇔⌂™↓≤⁹ 
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∟╜⅔╕ 

 ●☻ כꜝכ◒כ♃כ◊►⁸ ─ ⌐ ╢ ╩ ∆╢ │⁸ ⌐ ™

√ ה ⌐╟╢ ╩ ∆╢╙─≤∆╢⁹⌂⅔⁸ ╡ ↑─ ⁸ ⌐⌂╢═ↄ

™ ≥ⱣꜟⱩ☻כꜞ☻⌐ ╩ ╡ ↑╢╙─≤∆╢⁹ 

√∞⇔⁸ ⌐ ↕╣≡™╢╙─⌐≈™≡│⁸↓─ ╡≢⌂™⁹ 

 ⌐ ∆╢ ꜚ♬♇♩ │⁸ ⌐ ≠™√ ↕╣√ ≤∆╢⁹ 

 ╩ ⌐ ∆╢ │⁸ ⌂ ╩⅔™≡Ᵽfi♪╕√│Ⱪꜝ◔♇♩ ≢ ∆╢↓≤⁹ 

 ─ ─│≈╡╩ ∫≡ ⇔√≤⅝│⁸ ∏ ⌐ ∆╢↓≤⁹ 

 ⱳꜞ◄♅꜠fi │⁸ ≤⇔≡ ⌐╟╢↓≤⁹╕√⁸ → ╩ ╦⌂™

↓≤⁹√∞⇔⁸╛╗╩ ∏⁸ ⱳꜞ◄♅꜠fi ─ ╩ ⅛⇔⁸ → ╩ ℮

⌐│ ≤ ⇔ ╩ ╢↓≤⁹ 

→ ≢─ EF │ ↑╢↓≤⁹╕√⁸ ─ ─ ─ │ⱬfi

♪╩ ∆╢╙─≤∆╢⁹ 

→ ─  

 mm 50 75 

 m  5.0 7.0 

 

 ⁸ ⁸ ─ ─ │⁸ ⌐ ⌂ↄ⁸ ⱳꜞ◄♅꜠fi

─ │ ≤⇔⁸♄◒♃▬ꜟ ╩ ∆╢↓≤⁹ 

≤│⁸ ⅜ ⅛╠ ╕╢ ╩™℮  

 ─ ⌐ ⱳꜞ◄♅꜠fi ╩ ∆╢ │⁸ ─ ⌐╟╢

╩ ↑╢√╘⁸ ⌐ ─ ─ ↕╩ ∆╢↓≤⁹ 

│⁸ 29 10 ─ POLITEC ⱴ♬ꜙ▪ꜟ₈ ≤─ ⌐≈

™≡₉  
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  ⌐ ⇔≡│⁸ ≤⇔≡ ╩ ∆╢↓≤⁹√∞⇔⁸╛╗╩ ⅎ∏ ∆╢

│⁸ ⌂≥╩ ⇔⁸ ⌐│ ⌐ ⇔⁸ ⱪכ♥ ─ ╩

⅝ ↑ ╩ ⌐ ∆ ─ ╩ ℮↓≤⁹ 

  ⁸▪ꜟ◌ꜞ⌐ ↕╣╢⅔∕╣⅜№╢ │⁸ ╩ ⇔≡ ⇔⁸↓╣⌐╟╡⅜√

™ │⁸ ⅜ ≢⁸ ⅜ ⅝ↄ⁸ ⌐ ⇔╛∆™ כ►☻ꜝ●⁸

ꜟꜝ♥♇◒☻ ⅛╠ ╠╣≡™╢ ⱪכ♥│√╕ ⌐≡ ∆╢ ─ ╩

℮↓≤⁹ 

  ⅜↑╛ ─ │⁸ ─ ↑ ⇔ ┘ ⅜ ∂╢ ⅜№╢─≢⁸ ╘ ⇔ ≤ ─

⁸ ⌐╟╢ ↑ ⌐╟╢ ┘▪fi◌כⱩ꜡♇◒⌐╟╢ ╩

⇔≡ ∆╢↓≤⁹ 

  ∆╢ │ ⁸ ⁸ ─ ╩ ⇔⁸◓ꜞ♇ⱪ╕√│ⱨ♇◒ ╩╙∫≡ ↕∑

╢↓≤⁹ 

  ─ ┘ ⌐ ⇔≡ ∆╢≤⅝│⁸∕╣∙╣ ⌂ ╩ ∆↓≤⁹ 

  ─ ┘ ה ─ │⁸↕╛ ╕√│ⱦ

♬ꜟ ⌐ ╘≡ ∆╢↓≤⁹⌂⅔⁸ ⌐ ™╢↕╛ │⁸ ⌐╟╢ ╛

╩ ⇔⁸ⱦ♬ꜟ ≢│⌂ↄ ⱦ♬ꜟꜝ▬♬fi◓ VLGP ╩ ™╢↓≤⁹ 

  ─ ╩ ⇔⁸╕√│↓╣╠⌐ ∆╢ ─ ┘ │⁸

⌐ ≤ ─ ∆╢╙─≤⇔⁸ ─ ╩ ≢ ⇔√ ⁸↕╠⌐↕

╛ ╕√│ⱦ♬ꜟ ⌐ ╘≡ ∆╢↓≤⁹ 

↕╛ ─ ⌐≈™≡│⁸₈ ₉ P.21 ─ ╩ ∆╢↓≤⁹ 

  ─⅔∕╣─№╢ │⁸ ⁸ ║™⌐⅛⅛╦╠∏ ╩ ∆↓≤⁹ 

  │⁸ ≤ ≤─ ⌐╟╢ ╩ ∆╢√╘⁸ ꜟ▼ⱨה♩כꜙ☺

♩ ─ ╩ ⅝⁸ ╩ⱪכ♥ ⌡≡ ⅝ →╢⁹ ╩ ∆↓≤⁹ 

 ─⅔∕╣─№╢ ⌐⅔™≡│⁸ ≤ ─ ⅝ ⅎ ╩ ∆↓≤⁹ 

 ╩ ℮ ≢─ ⱳꜞ◄♅꜠fi ─ │⁸ ⌐ ╩ ╓∆ ⅜

№╢─≢⁸ ≤⇔≡⁸↕╛ ⌐╟╡ ╩ ∆↓≤⁹ 

 

 ─  

 

  ⌐ ∆╢ ⌐│⁸ 30cm ⌐ ╩♩כ◦ ∆╢↓≤⁹ 
 

♩כ◦    

ɫ20 25mm 150mm 

ɫ50mm  400mm 
 

  ⅛╠ ╕√│⁸ ╕≢─ ╩כꜘ▬fi◓꞉▫♥כ◔꜡⁸│ ⅝ ↑╢

↓≤⁹  
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 ─  

 

  ─ │⁸ ⅜⌂ↄ⁸⅛≈⁸ ⌐ ⌂ ╩ ∆╢↓≤⁹ 

  │⁸ ╡ ⇔⅛╠ ╕≢─ ─ ⌐ ∫√ ─ ╟╡ 1m

⌐ ∆╢↓≤⁹ 

  ⌐ ⇔≡ 5 ∆╢ │⁸ ≢ ╩ ↑√ ⌐ ╩ ∆╢

↓≤⁹ ⅜ ℮√╘⁸ ∆╢ │ ─╙─≤∆╢⁹  

 

 

 

 

 

 

 

 

 

  ─ │⁸ ⌐ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

  ─ ╡ ↑│ ╩ ≤⇔≡ ∆╢↓≤⁹ 
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  │ ─≤⅔╡≤∆╢⁹ 

 

β ⌐ ⅜№╢ │⁸ ─╙─╩ ∆╢↓≤⁹ 

β ─ ─ⱴ⁸│◒כ ≢│Γ Δ─ ╩ ∆╢↓≤⁹ │Γ Δ

─ ╡⅜⁸ ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Ɫ▬Ⱨ♇♩ 

 

 ─  

 

ה   ─ ⁸  

 ⁸ ─ │⁸ ╘ ╘╩ ℮↓≤⁹ 

 ⱷ⁸כ♃כ ─ ╡ ⅎ ┘ ⅜ ⌐ ╦╣╢╟℮ ⅎ ↑╢↓≤⁹ 

  ─ ⌐⁸ ─ⱥfi☺ ⅜ ↄ╟℮⌐ ⅎ ↑╢↓≤⁹⌂⅔⁸ ≢│⁸ ─ⱦfi

☺ ╩ ⌐∆╢↓≤⁹ 

  ↕≤ ⌐ ⅎ ↑╢↓≤⁹ 

─ ↕ │⁸ ─ ╩ ™≡ ℮↓≤≤⇔⁸⸗ꜟ♃ꜟ╛ ╩ ™√ │

╦⌂™↓≤⁹  

 

 

      

ⱣꜟⱩ ה ⱣꜟⱩ ה 

ɫ25mm  

 
 

Ɫ▬Ⱨ♇♩ 

ɫ250 
 

 

ɫ100 

ɫ40mm 

 
  ⱣꜟⱩ 

 

ɫ150 

ɫ50mm  

 

♁ⱨ♩◦כꜟ 

   

Ɫ▬Ⱨ♇♩ 

ɫ350 

♁ⱨ♩◦כꜟ 

   

Ɫ▬Ⱨ♇♩ 

ɫ350 
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 ⱷכ♃כ─  

 

   

 ⱷ⁸│כ♃כ ─ ⌐ ⇔≡ ╩ ∆╢↓≤⁹ 

▪  ─ ⅜⌂ↄ⁸ ┘ ⌐ ⌂ ⁹ 

▬  ≤⇔≡⁸ ≤ ─ ⅛╠ 2m ─ ⁹ ⌐ ╡ ↑╢↓≤⁹  

►  ⱷכ♃כⱲ♇◒☻ ┘ ⱷכ♃כⱲ♇◒☻ ─ │ ⌐⇔⁸ ⌐

≢ ⁸ ─ ⇔⌂™ ⁹ 

◄  ─ ╙ ⌂™ ⁹ ∆╢ ╟╡ 1m ∆⁹  

○  ⅜ ⇔⌂™ ⁹ 

◌  ╟╡ ™ ⁹ 

◐  ⅜ ∂≡╙ ⅜⌂™ ⁹ 

◒  ⅜ ≢⁸ ╩ ∂⌂™ ⁹ 

 ⌂ 2 ─ │⁸∆═≡ 1 ─ ⌐ ∆╢↓≤⁹ Ɽ▬ⱪ◦ꜗⱨ♩

│ ↄ  

 ⱷכ♃כⱲ♇◒☻ ┘ ⱷכ♃כⱲ♇◒☻─ ⌐◖fi◒ꜞכ♩╩ ∆╢↓≤

│⁸ ↑╢↓≤⁹ 

 ⱷכ♃כ ─ ⌐│⁸Ⱳכꜟ ┘ ╩ ╡ ↑⌂

↑╣┌⌂╠⌂™⁹ 

  Ɽ▬ⱪ◦ꜗⱨ♩ 

 ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

▪  ™≈≢╙ ┘ ⅜ ─ ╩ ╗⁹ ⅜ ⅝⁸ ≢⅝╢↓≤⁹ 

▬  ─ ─ │⁸50cm×60cm ≤∆╢↓≤⁹ 

►  │⁸ⱤⱠꜟ ≢ ↑╠╣╢↓≤⁹ 

◄  ⱷכ♃כ─ ↕│⁸ ╟╡ 1.0m ≢№╢↓≤⁹ 

○ ╩♪כ◌  ⅛╪∆╢√╘⁸ ↑─ ↄ⌐ⱷכ♃כ╩ ∆╢↓≤⁹ 

 Ɽ▬ⱪ◦ꜗⱨ♩⌐ ∆╢ │⁸ⱷכ♃כꜚ♬♇♩ ╩ ∆╢↓≤⁹

⅛╠ ⌐ ∆╢ ╩ ↄ  

 ⱷכ♃כ≤●☻ⱷכ♃כ╩ ─ ⌐ ∆╢ ⌐⅔™≡⁸ ⱷכ♃כ≤

●☻ⱷכ♃כ─ │⁸ ─ ┘ ⱷכ♃כ─ ⅎ─√╘ 30cm ≤∆

╢⁹ 
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 ⌐╖≡ ⱷכ♃כ≤●☻ⱷכ♃כ─ ⅜∏╣≡™≡⁸ ⱷכ♃כ─ ╡ ⇔ 

┘ ⅜ ⌂ↄ≢⅝╢ ⌐│⁸ ─ │⁸ ⇔⌂ↄ≡╙╟™⁹ 

 

 ⱷכ♃כꜚ♬♇♩╩ ∆╢≤⅝│⁸ ⌐ ∆╢↓≤⁹ 
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  ⱷכ♃כ ─  

ⱷ1 כ♃כ ─ │⁸ ─≤⅔╡≤∆╢⁹ 
 

ⱷכ♃כ    ⱣꜟⱩ  

ɫ13mm 

ɫ20  

ɫ25mm 

☻♥fi꜠☻  

SUS316  
ⱷכ♃כ  

Ⱳכꜟ  

 

ɫ40mm 

ה  ⌐╟╢

╙─ 

♬♇ⱪꜟꜚ♬○fi  ⱣꜟⱩ 

ɫ50mm  

 
כ♫כ꜠♩☻  ♁ⱨ♩◦כꜟ  

ⱷ2 כ♃כ ─ │⁸ ─≤⅔╡≤∆╢⁹ 
 

ⱷכ♃כ     

ɫ13mm 

ɫ20mm 

ɫ25mm 
ה ⌐╟╢

╙─ 

 

 

ɫ40mm 

 
♬♇ⱪꜟꜚ♬○fi  

ה ⌐╟╢

╙─ 

 ╕√│ 

 

ɫ50mm  

 
כ♫כ꜠♩☻  

β ╖ 50 ─ ⁸ ⌐⅔↑╢ 1 ⱣꜟⱩ ⌐ ∆╢ ⱷכ♃כ ─

│⁸ 5 ─ ⌐ ∆╢╙─≤∆╢⁹ 

 

  ╡ ↑ ┘ ™ ─  

 ⱷ⁸│כ♃כ ─ ≤⌂╢ ≢№╢↓≤⅛╠⁸ ⌐ ╡ ℮

↓≤⁹ 

 ⌐ ╩ ⌐⇔≡ ╡ ↑╢↓≤⁹ 

 ╩ ∆ ќ ─≤⅔╡⌐ ╡ ↑╢↓≤⁹ ⱷכ♃כ╩ ⌐ ╡ ↑⌂™

↓≤⁹  

 ─ ╩ ⇔⁸ ╩ ⇔≡⅛╠ ╡ ↑╢↓≤⁹ 

 ɫ40mm ─ ⁸ ─ ⱷכ♃כⱤ♇◐fi╩ ⇔⌂™↓≤⁹ 

 ɫ50mm ─ ⱷכ♃כ╩ ╡ ↑╢ │⁸ ⱷכ♃כ ≤☻♩꜠

כ♫כ ╩ ⇔≡ ⇔⁸╕√⁸ ╡ ↑╢ ╙ ≢ ⇔⁸ ⌐ ╡ ↑╢⁹ 

ⱷכ◔כ♫כ꜠♩☻╛☻כ◔כ♃כ☻⌐ ⅜ ╢↓≤⅜№╢⅜⁸↓╣⅜ ⱷ

╩כ♃כ ↕∑╢ ≤⌂╢─≢⁸ ⌐ ⅜ ╠⌂™╟℮ ∆╢↓≤⁹ 
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  ⱷכ♃כ ╡ ↑  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

βɫ50 ⱷכ♃כ 

ⱷכ♃כꜚ♬♇♩ │⁸ 

⇔⌐╟╡ L=245  

( ) 

( ) 
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Ⱳכꜟ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β │ ≤ ─ ╩ ∆╢╙─╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

ⱣꜟⱩ 
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♬♇ⱪꜟꜚ♬○fi  
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 ⱷכ♃כⱲ♇◒☻ 

 

  ⱷכ♃כⱲ♇◒☻│⁸ ⌐ ⇔√╙─╩ ⇔⁸ ⅜ ∆╢↓≤⁹ 

  ⱷכ♃כⱲ♇◒☻─ ⅝↕│⁸  ┘ ⌐ ⇔√≤⅔╡≤∆╢⁹ 

  ⱷכ♃כⱲ♇◒☻─ │ ╘ ╘╢↓≤⁹ 

  ⱷ⁸כ♃כ ─ ⅎ ┘ ⅜ ⌐ ╦╣╢╟℮ ⅎ ↑╢↓≤⁹ 

  ɫ40mm⁸ɫ50mm ⌐≈™≡│⁸ⱷכ♃כꜚ♬♇♩ ⁸ⱷכ♃כ☿♇♩ ─Ⱳ♇◒☻╩

∆╢↓≤⅜≢⅝╢⁹ 

 

 ⱷכ♃כⱲ♇◒☻─ ⅝↕ ɫ13 ɫ50 ⱷכ♃כ  

ⱷכ♃כ  ↕(L)× (W)× ↕(H)      

13  L  286 × W 156 × H  175 

Lΐ340 × Wΐ235  

 │⁸ ⁹ 

─ ╩ ∆╢↓≤⁹ 

 

 

 

 

βɫ40⁸ɫ50 Ⱳ♇◒☻─ │⁸ⱷכ

♩♇♬ꜚכ♃ ⁸ⱷכ♃כ☿♇♩ ─

─ ╩ ⇔√╙─≢№╢⁹ 

20  L  321 × W 180 × H  190 

Lΐ420 × Wΐ280  

25  L  440 × W 220 × H  200 

Lΐ490 × Wΐ280  

40  L  440 × W 260 × H  210 

50  L  670 × W 370 × H  360 

 

 ⱷכ♃כⱲ♇◒☻ 

ɫ13 50  
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∟ⱷכ♃כⱲ♇◒☻─  
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Q S

S
Q

20
40

25

25

25
13
20

49
20

81
25

20
25

 

 ─  

 

  │⁸ ⌐ ⇔≡ ⌐ ℮↓≤⁹ 

  ╩ ⇔≡│⌂╠⌂™⁹ 

  ⌐ ∂╢┌╡ ┘⅛ⅎ╡ │⁸ ⌐ ╡ ↄ↓≤⁹ 

כ♃♇◌│   ≤∆╢⁹ 

  ☻♥fi꜠☻ ─ │⁸☻♥fi꜠☻ ─ ╩ ≢כ♃♇◌Ⱪכꜙ♅כꜞ♃כ꜡√⇔

∆╢↓≤⁹ 

  ⱦ♬ꜟ │⁸ ╩ ╠⌐ →╢≤≤╙⌐ ╩ ╡∆╢↓≤⁹ 

  │⁸ ⌐ ⅜ ∆╢●☻ ◒כ▪⁸ ╩⌐ ∫≡│⌂╠⌂™⁹ 

─ ╡ │⁸ ╡ ⇔♫▬ⱨ ≢ ╡╩ ℮↓≤⁹ 

  ⌂≥⌐╟╡ ⅜╡╛ ⅜ ⇔√ │⁸∕─ ╩ ⇔≡ ⇔⌂↑╣┌

⌂╠⌂™⁹⌂⅔⁸ │⁸ ⌐ ╩ ↕⌂™╟℮ ∆╢↓≤⁹ 

  ─ ⌐│⁸ ─ ╩ ∆╢↓≤⁹ 

 ♄◒♃▬ꜟ GX ╩ ∆╢ │⁸1 ╩ ∆╢↓≤⁹ 

 ⱳꜞ◄♅꜠fi ─ │⁸ ─Ɽ▬ⱪ◌♇♃כ⌐╟╡ ⌐ ⇔≡ ⅜

⌐⌂╢╟℮⌐ ╩ ∆╢╙─≤∆╢⁹ ≢ ⅜ ∆╢ ╣─№╢ ♃▬ⱪ─

│ ⇔⌂™↓≤⁹ 

 

 

 ─  

 

│⁸ ─ ⁸ ─ ⁸ ─ ┘ ⅜ ↓╠⌂™╟℮⌐ ∆╢↓

≤⁹╕√⁸ ─ ≤╙ ⌐ ∆╢↓≤⁹ 

  ☻♥fi꜠☻ ≤℮ A ♃▬ⱪהB ♃▬ⱪכꜛ◦ה♩♃▬ⱪ ⁸ ⇔ ╖

C♃▬ⱪ  

↑⅜⅝  

┼─↑⅜⅝ │⁸ ┼─ ≈↑ ⁸ ─ ⇔ ╖ ╩ ⌐ ╘╢ ⌂─≢⁸

∏ ∆╢↓≤ ↑⅜⅝ │ ─≤⅔╡≤∆╢⁹ 

 

 

 

 

 

 

  ↑⅜⅝  
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↑  

─ ⇔ ╖ ╩ ⌐ ™⁸╕√♫♇♩─ ╘ ↑♩ꜟ◒╩ →⁸ ≢─♫♇♩

╘ ↑╩ ⌐∆╢√╘⌐ ℮╙─≢№╡⁸ ∏ ∆╢⁹ 

▪  Ɽ▬ⱪ◌♇♃כ─ ╩ ─ ≥ꜟכ꜡↑ ∆╢⁹ 

▬ ─ꜟכ꜡  ╩↑⅜⅝ ╩כ♃♇◌⁸≡№⌐ 30° 90° ⇔⌂⅜╠ ₁

⌐ ↑∆╢⁹ 

►  ↕⅜ ─ 1/3⌐⌂∫√╠⁸ ⌐ ⇔⌂⅜╠ ╩≈↑╢⁹ 

─ ↕ 0.6mm 0.8mm ─ꜟכ꜡   ↕ 0.7mm 

─  

▪  A♃▬ⱪ│Ɽ▬ⱪ⌐ ⇔⁸ ♫♇♩─ ╘ ⁸Ɽ▬ⱪ╩ ⅝ ⅝꜡♇♩ꜞfi◓

⅜ ⌐ ⇔√ ╩ ∆╢⁹ 

╘│⁸ ≤ ♫♇♩╩Ɽ▬ⱪ꜠fi♅≢ ╘ ↑⁸♩ꜟ◒⅜ ⌐ ↄ⌂╢

ⅎ╩ ∂√╠ ≢№╢⁹ 

▬  B♃▬ⱪ│ ╩ ∑∏⌐Ɽ▬ⱪ╩ ∆╢⁹ ⅜ ⇔⌐ↄ™ Ɽכ♥⁸│

╩ꜙ◦♇Ⱪכ ⇔╝╢╘╢⁹ 

ꜙ◦♇ⱩכⱤכ♥ ╩Ɽ▬ⱪ─ ⌐ ╦∑⁸ ╘ Ɽ▬ⱪ꜠fi♅≢ ╘

⅜ꜙ◦♇ⱩכⱤכ♥⁹╢∆ ╕╠⌂ↄ⌂╢╕≢ ╘ ↑╢⁹ 

►  C♃▬ⱪ│ ⅜ ─☻♩♇Ɽכ⌐ ⅝ ╢╕≢ ⇔ ╖⁸ ⅝ ⅝╕∆⁹ ≢

│ 25mm ≤∆╢⁹ 

╩ ⇔⌂⅜╠ ⇔ ╗≤ ⅜ ≢№╡⁸ ⌂ │ ╛╡

∑∏⁸ ⌐ ╩ ⇔ ⇔ ╗⁹ 

◄ │ⱪ▬♃♩כꜛ◦  ♫♇♩╩ ╘≡Ɽ▬ⱪ╩ ⌐ ⇔⁸Ɽ▬ⱪ⅜ ─

☻♩♇Ɽכ ⌐ ⅝№√╢╕≢ ⇔ ╗⁹ 

╘⌐≡ ⌐ ♫♇♩╩ ╘ ↑⁸Ɽ▬ⱪ꜠fi♅ ≢ ╘╩∆╢⁹ ╘│

♫♇♩☻♩♇Ɽכ⌐ ♫♇♩ ⅜№√╢╕≢ ╘ ↑╢⁹ 

 

  ☻♥fi꜠☻ ⱪ꜠☻  

◗ⱶ ⅜ ≡╪↕╣≡™╢ ─ ┼ ╩ ⇔ ╖⁸ ⱪ꜠☻ ≢ ─ ╩ ⇔

╖ ╟╡ ╕≢ⱪ꜠☻⇔≡ ↕∑╢⁹ 
 

ⱪ꜠☻  13 25  BS BEM ה   

  BX ♃▬ⱪ  

 40 50  BX ♃▬ⱪ  

 

  ☻♥fi꜠☻  

╩Ⱪכꜞ☻⁸♩♇♫  ≡√╕╕Ɽ▬ⱪ⅜ ─☻♩♇Ɽכ⌐ ⅝ ╢╕≢ ⇔

⅜Ⱪכꜞ☻⁹╗ ⇔ↄ ≡╠╣⌂™ │⁸♫♇♩╩ ╘≡⌂⅔∆↓≤⁹ 

 ─♫♇♩╩ ≢ ╘ ↑⅜≢⅝⌂ↄ⌂╢╕≢ ╘ ↑╢⁹ 

 ┘Ɽ▬ⱪ⌐ⱴ☺♇◒▬fi◒⌂≥≢ A ┘B ╩≈↑╢⁹ 
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 ┘♫♇♩⌐☻Ɽ♫╩⅛↑⁸♫♇♩─ A ╩ ⌂⅜╠ ┘ 13 25 │

1/6 ⁸ ╘ ↑╢⁹ 

 │ A ╩ ™≡⁸∕─∏╣⌐╟╡ ℮ ─♫♇♩─ ⅜Ɽ▬ⱪ⌐≈

™√ B ─ ⅛╠7mm ⌐№╢↓≤╩ ∆╢⁹ 

 ─  

▪  Ɽ▬ⱪ꜠fi♅╩ ⌐│ ⌐ ⇔⌂™↓≤⁹ 

▬  ⌐≤╙ ╡⌂≥⌐╟╡⁸ ♫♇♩─╝╢╖⅜ ⇔√ │ ∏ 1/8 1/6

⇔ ╘∆╢↓≤⁹ 

►  ╗╛╖⌐Ɽ▬ⱪ⁸ ╩ ⅛↕⌠╟℮ ∆╢↓≤⁹ ⌐ ∟ ╡ │

∆╢↓≤⁹ 

  ☻♥fi꜠☻  

⌐◒כꜜ╩♩♇♫  ╡ ↑⁸●▬♪꜡♇♩⌐Ɽ▬ⱪ╩ ╕≢ ∆╢⁹ 

 │ ⱳfiⱪ⌐ ⅜⅛⅛╡⁸ⱳfiⱪ─ ⅜ ⇔ ⌐Ⱪ◙כ⅜ ╡⁸⌂╡ꜝfi

ⱪ⅜≈ↄ≤ ∆╢⁹ 

 ⌐◗ⱶⱤ♇◐fi╩│╘↓╖⁸ ⇔√Ɽ▬ⱪ╩ ┼ ⇔⁸ ♫♇♩╩

╡ ↑╢⁹ 

 ╘ ↑│ ♫♇♩─ ⅜ ⌐ ∆╢ ⌐ ꞉♇◦ꜗכ╩ ⇔ ↕╣

√ ⅜ ⅎ⌂ↄ⌂╢╕≢ ╘ ↑╢⁹ 

 ─  

▪  ─ ╡ ↑│ ⌐ ℮↓≤  

▬  ─Ɽ▬ⱪ─ ╩ ⌐∆╢↓≤⁹ 

►  │ ⌐ ⌐∆╢↓≤⁹ 

◄  ♫♇♩─ ╘ ↑╩ ⌐ ℮↓≤  

○  ⌂ ╩⅛↑⌂™↓≤⁹ 

  ⱷ◌♬◌ꜟ  

 ⌐ ∟⁸ ⇔ ┘ ↑ ─ ⌐ ⇔≡™╢ ⁸ ⁸∕─ │⁸

⌐ ╡ ↄ↓≤⁹ 

 │⁸ ⇔ ≤◗ⱶ ⌐│ ╩ ╡⁸ ≤◗ⱶ │⁸ ⇔ ⌐ ∆╢⁹

⌐⁸ ↑ ⌐ ⇔ ⅛⌐ ⇔ ╩ ⇔⁸ ⇔ ≤ ↑ ≤─ 3mm ≤⌂╢

╟℮ ⇔⁸◗ⱶ ╩ ↑ ┼ ↕∑⁸Ⱳꜟ♩╩ ↑ ╟╡ ⇔≡ ╩♫♇♩≢

╘⌂⅜╠⁸ ⌐◗ⱶ ╩ ⇔ ╗↓≤⁹ 

 Ⱳꜟ♩╩ ╘╢ │⁸ ╘⌐⌂╠⌂™╟℮⁸ ⌐ ⌐ ╘╢↓≤⁹ 

 ⱷ◌♬◌ꜟ │⁸ ∏  ─♩ꜟ◒╕≢ ╘ ↑╢↓≤⁹ 

  ⱷ◌♬◌ꜟ ─ ╘ ↑♩ꜟ◒ 

 

mm 
 kgm   mm 

cm 

M16 8 75 
25 

M20 10 100600 
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13 20 25 40 50 75 100 150

L 30 35 40 55 63 72 92 140

  ⱨꜝfi☺  

 ⱨꜝfi☺ │⁸↕┘⁸ ⁸∕─ ─ ╩꞉▬ꜘכⱩꜝ◦ ≢╟ↄ ╡ ⅝

╩ ∏ ⇔≡⅔ↄ↓≤⁹ 

 ◗ⱶⱤ♇◐fi│⁸ ⅜ ∂⌂™╟℮⌐ ⇔⁸ ╩ ↕∑⁸Ⱳꜟ♩╩ ╘⌐⌂

╠⌂™╟℮ ╩ ∂≡ ⌐ ╘ ↑╢↓≤⁹ 

  ♃▬♩fi  

 ⱷ◌♬◌ꜟ ⌐ ∏╢⁹ 

⇔  ─ L  ╕≢ ∆╢↓≤⁹ 

  L  

 

 

 

 

 

 

  ⇔  
 

 ◗ⱶ ─ │⁸◗ⱶ ─ ⅜ ⌐⌂╢╟℮ ↑ ⌐│╘↓╖⁸◗ⱶ ─ ╩

↑ ─ ⌐ ⌐│╘ ╗↓≤⁹ 

 ─ ╩ ⌐∆╢√╘⁸ ╩ ⇔ ⅛╠ ╕≢─ ┘◗ⱶ

⌐╗╠⌂ↄ ∆╢↓≤⁹ 

 │⁸200mm │ⱨ◊⁸250◒כmm │☺ꜗ♇◐⁸╕√│꜠ⱣכⱩ꜡♇◒╩

∆╢↓≤⁹ 

  ⱦ♬ꜟ TS  

 ↑ ↕ L  ⌐╟╡⁸ ⌐ ╩ ╣⁸ ╩ ∆╢↓≤⁹ 

  ⇔ ╖ ↕  

 

 

 

 ↑ ┘ ⇔ ⌐⁸ JWWAS101 ╩ ≢ ↄ ╡╙╠⇔

─⌂™╟℮ ⌐ ╢↓≤⁹↓─ ⁸ ⌐│ ⌐│╖ ⇔≡ ∫≡│⌂╠⌂™⁹ 

 ┘ ⌐ ╩ ╡ ╦∫√╠⁸√∞∟⌐ ╩ ⌐ ⌐└⌡╠∏⌐ ⇔

╖⁸∕─╕╕ ─  ─ ╕≢ ∆╢↓≤⁹ 

  TS ─  

mm 40  50  

sec 20  30  

 ⁸│╖∞⇔√ │⁸√∞∟⌐┤⅝≤╡⁸ ∆╢⅛⁸ ╩ ⇔≡ ─ ─

╩ ⅜∆↓≤⁹ 

 

mm mm 

75 78 

100 82 

150 88 

200 95 

250 98 

L
10   13 10
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L

1/2 7cm 19cm
3/4 9cm 1/2 24cm

11cm 28cm
1 1/4 14cm 36cm
1 1/2 16cm

 ⱦ♬ꜟ ◗ⱶꜞfi◓  

 ⱷ◌♬◌ꜟ ⌐ ∏╢⁹ 

 ⇔  ─ L  ╕≢ ∆╢↓≤⁹ 

  L  

 

 

 

 

 

 

  ⇔  

 

  

 Ⱡ☺ ╖ │⁸  ⌐╟╢╙─≤⇔⁸ ⇔√Ⱡ☺ ⌐│⁸ ╩

∆╢↓≤⁹ 

  Ⱡ☺ ╖  

┘ mm   

  

  

  

  

  

 Ⱡ☺╩ ∆╢≤⅝│⁸ ─ ╩ ⇔⁸ ⌐ ⇔⌂™╟℮ ∆╢

↓≤⁹ 

 Ⱡ☺ ꜟכ◦⌐ ╩ ∆╢≤⅝│⁸ ꜟכ◦⌐ ⅜ ╣ ╕⌂™╟℮ ∆

╢↓≤⁹⌂⅔⁸ ꜟכ◦╢∆ │⁸ ⌐ ╩ ⅎ⌂™╙─╩ ∆╢↓≤⁹ 

 ◖▪ ╩ⱪכ♥◓fi◐כ◖⁸≢ ∆╢≤⅝│⁸Ⱡ☺ ⌐

╩ⱪכ♥◓fi◐כ◖ ⅝ ↑⁸ ꜟכ◦ ─ ╩ ℮↓≤⁹⌡∂ ╖⌐ ⇔≡Ɽ▬ⱪ

꜠fi♅│⁸ ─ ⌐ ↑╢↓≤⁹ 

╘ ↑ ⅜ⱪכ♥◓fi◐כ◖ ⌐╦√∫≡ ↕╣≡™╢⅛ ∆╢↓≤⁹ 

 

ꜟכ◦   ╩ ∆╢ ─ⱪכ♥◓fi◐כ◖        ⅝ ↑ ↕ 

 

 

 

 

 

 

mm L mm 

75 78 

100 82 

150 88 

200 95 

250 98 

1/2
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 ◖▪ ≢⁸◗ⱶꜞfi◓╩ ∆╢≤⅝│⁸◗ⱶꜞfi◓╩⌡∂

╡ ╟╡ ┼☿♇♩ ⁸⌡∂ ꜟכ◦┼ ╩ ∆╢↓≤⁹ 

⌡∂ ╡ ┼◗ⱶꜞfi◓╩│╘⁸◗ⱶꜞfi◓⌐ ↑╪ ╩ ⇔⁸⌡∂ ╗↓≤⁹ 

 

 ⱳꜞ◄♅꜠fi  

 │⁸ ≤⇔≡ EF ≤∆╢⁹ 

 ⌐ ⌂ ─ 10% ─ ╩ ⇔⁸№╢ │∕─ ╩ ⇔√

⌐⁸ ⅛╠ 200mm ─ ─ ╩ ∆╢↓≤⁹ 

 ─ ↕─ ⌐ ╩ ⇔⁸ ╩ⱴכ◐fi◓⇔≡☻◒꜠כⱤ⌐╟╡

⅛╠ ╕≢ ╩ ⌐ ∆╢↓≤⁹ 

 ⇔ ─ ≤ ↑ ─ ╩◄♃ⱡכꜟ╕√│▪☿♩fi ╩ ╖ ╕∑

√ⱭכⱤכ♃○ꜟ≢ ⇔⁸ ⇔ ╩ ╕≢ ⇔≡◒ꜝfiⱪ≢ ∆╢↓

≤⁹ 

 ◖fi♩꜡כꜝ ⅛╠─ ⌐╟╡ ⌐ ╘ ╪∞ ╩ ↕∑≡⁸

≤ ─ ╩ ⇔⁸▬fi☺◔כ♃⅜ ⇔≡™╢↓≤╩ ∆╢↓

≤⁹ 

 ⁸  ⌐ ∆ ─ ╩ ה ⇔√ ⌐⁸◒ꜝfiⱪ╩ ╡

∆↓≤⁹ 

   

 50 75 

 5 10 
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ה   

 

  ⌐ ⅜ ∆╢⅔∕╣─№╢ │⁸ fiכ꜠♪ ╩ ↑⌂↑╣┌⌂╠

⌂™⁹ 

  ⌐≈™≡│⁸ ⁸ ⁸ ╩ ⅎ≡™╢ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  ⌐ ╩ ∂⁸ ╩ ∆╢⅔∕╣⅜№╢ │⁸ ╩

↑⌂↑╣┌⌂╠⌂™⁹ 

  ─ ™ ⌐│⁸ ∏ ╩ ╡ ↑╢↓≤⁹ 

  ⅜ ™ │⁸ ⌐ ⌐≡ ∟ →⁸ ╩ ∆╢↓≤⁹ 

 

 

  

 

⅛╠ ┼ ╖╩ ℮ ─↓≤╩™℮⁹ 

  ⌐ɫ50mm ─ ╩ ⌐ ⇔⁸ ⌐ ∆╢╙─⌐≈™≡│⁸₈

₉ ┘₈ ₉⌐ ≠⅝⁸ ∆╢⁹ 

  ┼ ╩ ╦⌂™ ╙ 1 ─ ⌐ ∂ ∆╢↓≤⁹ 

  ─ ╕≢ ∆╢≤⅝│⁸ ⌐◐ꜗ♇ⱪ ⇔≡⅔ↄ↓≤⁹ 

  ─ ≢⁸ ⅛╠ ⌐ ∆╢ │⁸∕─ ⌐ ╩ ≈⌂≥

⅜ ⅛╢╟℮⌐∆╢↓≤⁹ 
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TDIPHRDIP 

βⱨꜝfi☺ ⌐│⁸ ∏ ( 3DKN)╩ ∆╢↓≤⁹ 

βⱨꜝfi☺ ⌐│⁸ ∏ ( 3DKN)╩ ∆╢↓≤⁹ 

 

 ─  

 

 

 ─  

⅜ɫ75 ─ │⁸ ≢│⌂ↄ⁸ ╩ ⇔⁸ⱨꜝfi☺

T ╩ ╡ ╪≢ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ─ ⱦ♬ꜟ ⌐ ─  

 

 

 

 

 

 

 

 

β ─ ─ ╡⅜ ╟╡ 20cm ⌐⌂╢╟℮⌐ ↕╩

∆╢↓≤⁹ 
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 ⌐ ╢  

 

ה כꜝכ◒כ♃כ◊►ה │⁸∕─ ה ╛ ⅜ ⌂ ⁸

┼─ ⅜№╢─≢⁸↓╣╩ ∆╢√╘⁸ ⌐ ∆╢ │⁸ ה

⌐≈™≡ ≢ ╘√ ⌐ ⇔≡™╢ ╩ ⅜ ∆╢↓≤⁹ 

 

  ≢⅝╢  

 

  

   

 

 A 

 B 

 C 

 D 

 E 

 F 

 G 

 H 

 I 

 J 

 K 

 L 

 M 

 N 

 O 

 P 

 Q 

 R 

 S 

 T 

 U 

 

 

 A 

 B 

 C 

 D 

 E 

   

   

─ ⌐ ⇔√ │⁸ 27  ─ ⁸

┘ ⌐╟╢⁹ 
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≢ ↕╣⁸⌂⅔⅛≈ ⌐ ╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ♬ ╙⁸ ╙⁸ ─ ↕⁸ ⱳfiⱪ─ ⅜ ₁№╢⅜⁸™∏╣

╙ ♃fi◒─ ⌐ ╩ ╓↕⌠ ↕⁸ ≤∆╢⁹ 
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fiכ♃☻◦   

─ ╡ ™≤⌂╢─≢Ⱳכꜟ♃♇ⱪ╕≢≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

⌂⅔⁸↓─ ⌐⅔↑╢♃fi◒ ─ │ 5 ⌐╟╡ ה

⌐╟╢⁹ 

 

 

 

 

 

 

 

 

        

 

─  

 ┘ ⅜ 25mm ─╙─⌐≈™≡│⁸ ⌐╟╢⁹ 

 

 
 

  

 

  

13mm  

13mm 20mm  

20mm 25mm  

25mm  

40mm  

50mm  

25mm  

40mm  

50mm  

 ᵑ ⌐ ∆╢ │⁸ ⅛╠ ─ ╕≢─ │

50mm ≢№∫≡│⌂╠⌂™⁹ 

ᵒ ⱪכꜟ ⅜ ⌐ ∟╛∆™ ┘⌐⁸ ⌐ ™ ╕√

│ ╩ ℮ ┘ ⌐ ∆╢ ⌐│⁸ ⅛╠ ─

╕≢─ │ 200mm ≢№∫≡│⌂╠⌂™⁹ 

ᵓ ᵑ ┘ᵒ│⁸ ─ ─ ⌐│ ⇔⌂™⁹ 

  

 
Ⱳכꜟ♃♇ⱪ 

  
 

 
 

B 

┘  

A   

B 

 

┘  

Ⱳכꜟ♃♇ⱪ 
 

A 
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 ┘ ⅜ 25mm ╩ ⅎ╢ ⌐№∫≡│⁸ ⌐╟╢⁹ 

 

 

 

  

 A  B 

 1.7dô+5mm  

 

 

 

1  

3d  

3d 5d  

5d  

3.0dô  

2.0dô+5mm  

1.7dô+5mm  

 

2  

4d  

4d 6d  

6d 7d  

7d  

3.5dô  

3.0dô  

2.0dô+5mm  

1.7dô+5mm  

 ᵑ d ─ mm  dΐ ─ mm  

ᵒ ─ ⅜ ─ │ ╩ ≤∆╢⁹ 

ᵓ ╟╡ ⇔≢╙ ™ ⅜№╢ │ ≤╖⌂∆⁹ 

ᵔ ⌐ ∆╢ │⁸ ⅛╠ ─ ╕≢─ │ 50mm

≢№∫≡│⌂╠⌂™⁹ 

ᵕ ⱪכꜟ ⅜ ⌐ ∟╛∆™ ┘⌐⁸ ⌐ ™ ╕√│

╩ ℮ ┘ ⌐ ∆╢ ⌐│⁸ ⅛╠ ─ ╕

≢─ │ 200mm ≢№∫≡│⌂╠⌂™⁹ 

ᵖ ᵔ ┘ᵕ│⁸ ─ ─ ⌐│ ⇔⌂™⁹ 
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  ≤ ─ ╡ ™ 

 

   

 4 6 8 × 4 6 9 ủ  4 6 10 ủ 

  

 

 

ủ ™ 

× ™ 

 

 4 6 11 ủ  4 6 12 ủ  

 ᵑ  │⁸ ⌐│◒꜡☻◖Ⱡ◒◦ꜛfi ≤♃fi◒

⅜ ≤⌂╡⁸ ╕⇔™ ≤│™ⅎ⌂™⁹ 

ᵒ  │⁸ ≤♃fi◒ ≤⅜ 2 ─ ≢ ⇔≡™╢

─≢⁸ ╕⇔™ ≤↕╣≡™╢⁹ 

ᵓ   │⁸ ╕fiכ♃☻◦╪√∫™╩

√│ ♃fi◒⌐ ╣≡ ⌐♃fi◒ ™─ ≤⌂╢─≢⁸ ─

─ ╩╟⇔≤∆╢╙─⁹ 

 

 

  ≤─  

 ─ ⌐ ⇔⁸ ─ 2 ─ ╕≢ ⌐≡ ≢

≢⅝╢╙─≤∆╢⁹√∞⇔⁸ ╩ ∆╢⁹ 

 2 ⌐ ∆╢↓≤⅜ ─ ≢ ≤ ↕╣╢ ⌐≈™≡│⁸

♃fi◒╩ ∆╢↓≤⁹ 

 ─ ⌐ ⇔√ ⅝╩∆╢ ╟╡ 2 ─ ╕

≢⁸ ⱳꜞ◄♅꜠fi PP ─ ╩ ╘╢⁹ 

 ∆╢ ─  

▪  ⌐⌂╢ │⁸ ⌂ ╩ ∆↓≤⁹ 

▬  ─ ∟ ╡ ⌐│⁸ ─√╘⌐ ⅝╩∆╢ ╩ ∆

╢↓≤⁹ 

►  ⌐ ┘ ╩ ∆╢√╘⌐ ⌂ ╩ ∆╢↓≤⁹ 

◄  ⱳꜞ◄♅꜠fi ╩ ∆╢ ⌐│⁸ ─┬╣ ─ ⌂ ╩
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∆↓≤⁹╕√⁸ ⌐ ∆╢ ╩ ∆╢╙─≤∆╢⁹ 

○  ♃fi◒ ≢ ∆╢ │⁸ ≤ ╩ ⇔≡│⌂╠⌂™⁹ 

 

 

 

 

 

 

 

 

  ⌐ ∆╢  

 

 

  ⌐ ╢  

 ⌐ ╢ ╩ ⌐ ∆╢≤⅝⌐⁸ ─ ⌐ ♅ꜗ♇

◐ⱣꜟⱩ ╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

 ⌐ ╢ ⅛╠ ≢ ─ ≤ ↕∑≡│⌂╠⌂™⁹ 

 ⌐ ╢ ⌐ ╕√│ ⅜ ∆╢ ⌐│ ⅝ ╩ ∏ ╡ ↑⌂↑╣

┌⌂╠⌂™⁹ 

 

  Ⱳכꜟ♃♇ⱪ  

Ⱳכꜟ♃♇ⱪ⁸꜠ ⱣכⱢfi♪ꜟ ─╟℮⌐ ─ ⅜ ™╙─│⁸ ⌂ ╩

∂╢ ⅜№╢─≢⁸↓─╟℮⌂ ╩ ∆╢ ─ │⁸ ⌐ ─ ⅝™╙─╩

™╢↓≤⁹╕√⁸↓─╟℮⌂ ⌐ ⇔≡│⁸ ─◒♇◦ꜛfi≤⇔≡∕─ ⌐ ⇔

≡◄▪♅ꜗ♇◐ⱣꜟⱩ╩ ∏ ↑╢↓≤⁹ 

─ │⁸ ╕√│ 2 ─Ⱳכꜟ♃♇ⱪ⁸ ╩ ∆╢↓≤⁹ 

 

ה   ⌂≥  

 ─ ⌐ ╩ ∆╢⌂≥ ─ ╩ ⌐ ℮√╘

─ ⅜ ∂╠╣≡™╢↓≤⁹ 

 ─ ⌐ ╩ ∆╢⌂≥ ─ ┘ ─

─ ┘ ─ ⌐⅔↑╢ ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢

↓≤⁹ 

 │ ⱷכ♃כ─ ⌐ ⇔⁸ ⱷכ♃כ─ ┘ ⌐ ╩

⅝√↕⌂™ ⌐ ∆╢↓≤⁹ 

⌂⅔⁸ ╩ ⌐ ↕∑≡ ∆╢ │ ╩ ∆╢≤≤╙⌐⁸∕

─ ─ ╩ ⅜ ℮↓≤ ┘ ─ ─ ⌐ ⇔≡ ⌐ ╩ ⇔

≡⌂™ ╩ ⌐ ∆╢↓≤⁹  
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 ╡─  

 

  │ ≢╝╢╕⌂™╟℮⌐ ∆╢↓≤⁹ 

כⱢfiⱴכ♃כ◊►   ─ ∂╢⅔∕╣─№╢ ⌐│⁸↓╣╩ ∆╢

╩ ∆╢↓≤⁹ 

  ─ ≢⁸⅛≈Ⱳכꜟ♃♇ⱪ ⌐ ⇔≡ ╩ ∆╢≤≤╙⌐⁸

╩ ∂╢↓≤⁹ ╕√│  

  ⌐ ⅜ ↄ │⁸ ╕√│ ≤℮─ ╩ ↑╢↓≤⁹ 

  ─ │ ≤⇔ ╖≤⇔⁸ ╩ ↑╢↓≤⁹ ⅛╠ ╕≢─ ↕⁸

┘ ≤ ≤─ │₈  ₉⌐╟╢↓≤⁹ 

  ╟╡ ™ ⌐ ╩ ↑╢≤⅝│⁸ ─ ⅜ ⅝ↄ⌂╢─≢⁸

⌂ ╩ ∂╢↓≤⁹ 

  ─ ⅜ 50 ─╙─⌐≈™≡│⁸ ─ ⅜≢⅝╢╙─≢№╢↓≤⁹√

∞⇔⁸ ─ │⁸↓─ ╡≢│⌂™⁹ 

  ⌐│⁸ ∟ ╩ ∆╢↓≤⁹ 

  ⅜ ⱷכ♃כ─ ─ ╩ ⅎ╢ │⁸ ⁸ ╩ ∆╢

↓≤⁹ 

 

  

⌐≈™≡ 

─ ╕√│ ∆╢ │⁸≈╡ ╕√│ ◗ⱶ╩ ™≡ ⅜ ⇔⌂™╟℮

⌐ ⅜ ≢№╢⁹ 

⌐≈™≡ 

╩כⱢfiⱴכ♃כ◊► ∆╢╙─⌐│ ⅜№╢⁹╕√⁸Ⱳכꜟ♃♇ⱪ╩ ∆╢

│⁸ ─ ⌂™ ⁸ 2 ⁸╕√│ ⅛╠⁸∕─ ⌐ ⇔√

╙─╩ ∆╢↓≤⁹ 

⌐≈™≡ 

⅜⁸ ⌐╟╡ ╩ ∂╢⅔∕╣⅜№╢≤⅝│⁸ ╩ ⇔⁸ ─

╩∆╢↓≤⁹ 

┘ ⌐≈™≡ 

⅜ ⌐№╢≤⁸ ─ ⅜ ⌐ ⇔√╡⁸№╢™│ ⇔√≤⅝⁸

⌐ ⅜ ∂⁸ ─ ⅜ ↕╣≡ ⌐ ⇔⁸ ╩ ∆╢↓≤⌐⌂╢⁹

↓─╟℮⌂ ╩ ←√╘⁸ ≤ ─ ⌐ ─ ╩ ∆╢⅛⁸

≢⅝⌂™ │ ╩ ∆╢ ⅜№╢⁹ 

⌐≈™≡ 

⌐ ╩ ↑╢⅛⁸╕√│ ╩ ↑╢ ⅜№╢⁹ 

⌐≈™≡ 

⌐╟╢ ⁸ⱨ꜡כ♩☻▬♇♅ ⅜№╢⁹ 
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⌐≈™≡ 

│⁸ ─Ⱳכꜟ♃♇ⱪ╕√│ ╩ ≤⇔≡ ↑ ╩ ∆╢╙─

≢⁸ ╩ ─ ⌐ ╩כⱢfiⱴכ♃כ◊►⁸⅛╒╢⅝≢ ∆╢↓≤⅜≢⅝╢⁹ 

⌐≈™≡ 

⅜ ≈↓≤⌐╟╡ ⅜ ⇔⁸Ⱳכꜟ♃♇ⱪ⅜ ⌂ↄ כ◊►╡╟⌐≥↓╢∆

⅜כⱢfiⱴכ♃ ∂⁸ ⱷכ♃כ ─ ⌐ ⇔ ─ ╩ ∆╢√╘≢№╢⁹ 

Ⱳכꜟ♃♇ⱪ ─ ⌐ ∟ ⅜ ╦∫≡™╢╙─│⁸ ⌐ ∆╢ ⅜⌂™╙

─≤∆╢⁹ 

 

 

 ⱷכ♃כ 

  ₈ ⱷכ♃כ⌐╟╢ ─ ⌐ ∆╢ ₉⌐╟╡⁸ ⅜ ⱷכ♃כ⌐

╟╢ ╩ ™⁸ ⱷכ♃כ─ ⌐ ∂√ ╩∆╢↓≤≤ ⇔⁸⅛≈⁸

┘ ⅜ ↕╣⁸ ─ ╩ ↑√ ⱷכ♃כ⌐≈™≡ ∆

╢⁹ 

  ⱷ⁸│כ♃כ ⅜ ∆╢ ⱷכ♃כ╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

  ♃fi◒ ⌐╟╢ ─ │⁸ כ▪◄ ⅝ ╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

  ⱷכ♃כ─ │⁸ ╡ ≤⇔⁸ ─ⱨ▼fi☻─ ⌐ ╡ ↑⌂↑╣┌⌂╠

⌂™⁹ 

  Ɽ▬ⱪ◦ꜗⱨ♩⌐ ∆╢ │⁸ⱷכ♃כꜚ♬♇♩╩ ⇔⁸₈  ⱷכ♃כ─

₉─ ⌐╟╡ ∆╢↓≤⁹  
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 ─  

 

  

 

╩ ∆╢ │⁸ ∏ ─ ≢ ╘╩ ™⁸ ─ │ ≡ ∆

╢↓≤⁹ 

─ ─ ╘⁸╕√│ ─ ⅜ ≢⅝⌂™ │⁸ ⱷכ♃כ╩ ⇔

╩ ╡ ↑⌂↑╣┌⌂╠⌂™⁹ 

⇔⌂™ ╩ ≢ ╘≡⅔ↄ↓≤│⁸ ╛ ─ ⌐⌂╢↓≤⅛╠ ╘⌂™⁹ 

 

 

 ─ ╘  

 

  ╩ ∆╢≤⅝│⁸ ⌐╟╡⁸ ∏ ╩ ⌐ ∆╢↓≤⁹ 

 │⁸◖ⱴ → ◐ꜗ♇ⱪ ╘≤∆╢⁹ 

 ◘♪ꜟ │⁸ ◐ꜗ♇ⱪ ╘≤∆╢⁹ 

 │⁸ⱣꜟⱩ ╘─╖≤∑∏⁸◐ꜗ♇ⱪ╕√│ⱨꜝfi☺ ╘≤∆╢⁹ 

☼כ♅  │⁸ ⇔≡ ⌐ ⅝ ⅎ╢↓≤⁹√∞⇔⁸ ⅜ ⌂≤⅝│⁸

◐ꜗ♇ⱪ⁸ ╕√│ⱨꜝfi☺ ╘≤∆╢⁹ 

  ∆╢ │⁸ ™─╙≤⁸ ⅜ ∆╢↓≤⁹ 

  ─ ╩ ∆╢ │⁸∆═≡─ ╩ ∆╢↓≤⁹ 
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 ─ ה  

 

 ─  

 

  ⌐ ∆╢ ╩ ∆╢ ┘ │⁸ ⌐ ∆╢ ⌐ ∆╢╙─╩ ™

╢↓≤⁹ 

  ⅝ ╕╡ ⁸ ⅜ ∆╢ ≤⇔⌂™↓≤⁹√∞⇔⁸ ╛╗╩ ∏ ⅜ ∆

╢ ⌐│⁸ ⌐ ╩ ∆╢↓≤⁹ 

  ◦▪fi⁸ ◒꜡ⱶ⁸∕─ ╩ ∆╢⅔∕╣─№╢ ╩ ⇔⁸╕√│ ╡ ℮ ⌐

⇔≡ ⇔⌂™↓≤⁹ 

  ⁸ ∕─ ─ ⅜ ∆╢⅔∕╣─№╢ ⌐№∫≡│⁸ ⅜ ∆

╢⅔∕╣─⌂™ ─ ╩ ∆╢↓≤⁹╕√│⁸↕╛ ⌐╟╡ ⌂ ─√╘─

╩ ∂╢↓≤⁹ 

ꜟכ◦   ╕√│ │⁸ ⌐ ⇔√╙─╩ ∆╢↓≤⁹ 

 

  

⌐≈™≡ 

 ─ ⅝™ ≢ ⌐ ─ ⅜ ↕╣⌂™ ⅝

╕╡ ╛⁸ ─╟℮⌐ ⁸ ⌐ ↕╣⌂™ │⁸ ⌐

⌐╦√╡⁸ ─ ╩ ∏╢↓≤⅜№╢⁹↓─╟℮⌂ ╕⇔ↄ⌂™ ⇔√

╩ ⌐ ≢⅝╢╟℮⌐ ╩ ⌐ ↑╢ ⅜№╢⁹ 

 ☻ⱪꜞfi◒ꜝ⁸│≡™≈⌐כ ⇔√ ⅜ ╕◒fi♃כ꜡─꜠▬♩℮╟™⌂∂

≢─ ⌐ ╩ ∆╢↓≤⁹ 

╕√⁸ ⇔√≤⅝╛⁸ ─ ⅜ ⇔√≤⅝⌂≥⌐│ ⌂ ⅜ ╠╣⌂

™ ╩ ⌐ ↕∑⁸ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ⌐ ⁸ ─ ⁸ ─ ⅜№╢ │⁸

⅜ ⇔√ ⌐ ╛ ⅜ ⌐ ∆╢⅔∕╣⅜№╢─≢⁸∕─ ─⌂™≤↓╤⌐

∆╢↓≤⁹ 

⌐≈™≡ 

ⱦ♬ꜟ ⁸ⱳꜞ◄♅꜠fi ─ │⁸ ⌐ ↕╣╢─≢⁸ ⁸

⅜ ∆╢⅔∕╣⅜№╢ ⌐│ ⇔⌂™↓≤⁹ 

↓↓≢™℮ ●♁ꜞfi ⁸ ⁸◦fi♫כ ⅜ ∆╢⅔∕╣─№╢

≤│⁸ 

●♁ꜞfi☻♃fi♪ 

 

™  

          ≢№╢⁹ 
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⌐≈™≡ 

ⱦ♬ꜟ ─ TS ─ ⌐ ↕╣╢ ⅜ ∆⅞╢≤ ⌐ ⇔ ╕╣╢⁹

╕√⁸ ⱦ♬ꜟꜝ▬♬fi◓ ─⌡∂ ╡─ ⁸ ⅜ ╕≢ ⇔√╕╕≢

ꜟכ◦⁸╡√∫№ ⅜ ⌐ ™≤ ⌐ ⇔ ╕╣╢⁹⇔√⅜∫≡⁸↓─╟℮⌂

⌐⅔™≡ ⁸ ꜟכ◦⁸ ─ ⅜ ⌂ ⁸↓╣╠─ ─ ╛ ⁸

⅜ ∆╢ ⅜№╢─≢ ─ ╩ ⇔⁸ ⌂ ╩ ℮⁹ 

 

  

 

  ╩ ∂╢⅔∕╣─№╢ │⁸ ╩ ∆╢╙─╩ ™╢↓≤⁹ 

╕√│⁸∕─ ⌐ ⇔≡ ╩ ∆╢↓≤ ⌐╟╡ ⌂ ─√╘

─ ╩ ∂╢↓≤⁹ 

  ⁸ ⌐╟╡ ⅜ ∂╢⅔∕╣⅜№╢ ⌐№∫≡│⁸ ╕√│ ≤℮

╩ ∆╢ ╩ ∆╢↓≤⁹ 

  ⌐ ↕╣√ ─ │⁸ ⌂ ≢ ≢ ∆╢↓≤⁹ 

  ╩ ∆╢ ⌐№∫≡│⁸ ≤⇔≡ ─ ⌐ ╩ ∆╢↓≤⁹ 

╛╗╩ ∏ ─ ⌐ ∆╢ ⌐│⁸ ─ ↕⌐ ⇔⁸⅛≈⁸↕╛ ⌐

╟╢ ╩ ∂╢↓≤⁹ 

  ⱷכ♃כ ┘ ⌐⅔↑╢ ⌂ ─ ╩ ╡⁸ ─ ⁸ ╩

∆╢√╘ ⌐ ∂ ╩ ∆╢↓≤⁹ 

 

  

⌐≈™≡ 

 ─ ─ ╣╩ ⌐╟╡ ∆╢≤⁸ ◄Ⱡꜟ◑כ⅜ ─ ⌐ ╦

╡ ⌂ ⅜ ↓╢⁹ ─ ⌐╟╡⁸ ⌐ ╛

⅜⅔↓╡⁸ ⌐ ∆╢≤ ─ ╛ ─ ╖╩ ∂⁸ ─ ≤╙⌂╢⁹ 

 │ ⌐ ∆╢─≢⁸ ⌐⅔↑╢ ╩ ∆╢⌐│ ⌐│

╩ ↄ∆╢ ⅜№╢⁹ ⌐│ 1.5 2.0m/sec ⁹ 

⇔⅛⇔⁸ ─ ⌐⅔™≡│ ⇔√ ─ │ ≢№╡ │ ⅎ

∏ ⇔≡™╢─≢ ─╟℮⌂ ╕√│ ⌐⅔™≡│ ⅜ ∂╢⅔∕╣⅜№

╢⁹ 

 ─╟℮⌂ ⅜ ™ │⁸ ⌂ ╩ ∂╢⅔∕╣⅜№╢⁹ 

ᵑ ꜠ⱣכⱢfi♪ꜟ ꞉fi♃♇♅  

ᵒ Ⱳכꜟ♃♇ⱪ 

ᵓ  

ᵔ  

ᵕ ╘  

 ╕√⁸ ─╟℮⌂ ⌐⅔™≡│⁸ ⅜ ↕╣╢⅔∕╣⅜№╢─≢⁸ ⌐

⅜ ≢№╢⁹ 
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ᵑ ─ ⅜ ⇔ↄ ™  

ᵒ ⅜ ™  

ᵓ ⅜ ™  

 ╩ ∂╢⅔∕╣─№╢ │⁸ ─╟℮⌂ ╛ ╩ ∆↓≤⁹ 

▪  ⅜ ≤⌂╢ │⁸ ⁸ ╩ ⇔ ╕√│ ╩

→╢↓≤⁹ 

▬  ─⅔∕╣─№╢ ⌐│⁸∕─ ⌐ ⇔≡ ╩

∆╢↓≤⁹ 

►  Ⱳכꜟ♃♇ⱪ─ ⌐№√∫≡│⁸ ─ ⌂™ Ⱳכꜟ♃♇ⱪ

┘ ⅝ ⅛╠⁸∕─ ⌐ ⇔√╙─╩ ∆╢↓≤⁹ 

○  ⌐Ⱳכꜟ♃♇ⱪ≢ ∆╢ │⁸ ∟ ╩ ∆↓≤⁹ 

◌  ─ ╩ ←√╘⁸ ─ ⅜ ∂╢⅔∕╣─№╢ │↕↑

╢↓≤⁹ 

◐  ─ ⇔ ≢╛╗╩ ∏ ─ ⅜ ∂╢⅔∕╣─№╢ ≤⌂╢ │⁸

↓╣╩ ∆╢√╘⁸ ⁸╕√│ ╩ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

          Ⱳכꜟ♃♇ⱪ 

 

 

 

 

 

 

 

 

 

  ⅝  
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  ─ ∟  

 

⌐≈™≡ 

─ ™ ⌐⅔™≡│⁸ ╛ ─ ⌐ ∆╢ ≤ ⁸╕√│

≤─ ╩ ⇔⁸╕√ ⌐ ╓∆ ⌂ ╩ ∆╢√╘⁸ ─ ⌂ ⌐

≤℮ ─№╢ ╩ ↑╢↓≤⅜ ≤⌂╢↓≤⅛╠⁸ ⌐│⁸ ≤℮ ╩

ⅎ√ ╩ ⇔⁸ ⌐ ↄ ─ ╩ ╢ ≤∆╢↓≤⁹ 

⌐≈™≡ 

─ ╛ ⌐ ╦∑≡ ∆╢ ⌐│⁸ ⁸ ⁸ ⌐╟╢ ╛√╦╖≢

╩ ↑╛∆™─≢⁸ ⌐│◒ꜞ♇ⱪ⌂≥─ ╩ ⇔⁸1 2m ─ ≢ ⌐ ∆╢⁹ 

↑ │⁸ ⌐ ⇔╛∆™─≢⁸ ⌐ ↑╢↓≤⁹╕√⁸ ─

┘ ╩ ∆╢ ⌐│⁸ ⌐ Ⱪכꜞ☻ ╩ ↑⁸ ─≥Ⱪכꜞ☻≥ ╩ ≢

⇔⁸ ─ ╩ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

─Ⱪכꜞ☻    

⌐≈™≡ 

│⁸┌⌡ ⁸♄▬ꜘⱨꜝⱶ ꜟ♪כ♬⁸ ⌐╟╢ ⌐╟∫≡⁸

─ ⌐ ⇔≡⁸ ⌐ ⅜ ≤⌂╢╟℮ ⌐ ╩ ∆╢ ≢№╢⁹ 

⌐ √∫≡│⁸ ⁸ ⅎ⅜ ≤⌂╢─≢⁸ ⌐≈™≡ ⇔⌂↑╣┌

⌂╠⌂™⁹╕√⁸ ─ ⅜⁸ ⱷכ♃כ─ ≢ ─⅔∕╣─№╢ │⁸

ⱷכ♃כ ─√╘⁸ ⱷכ♃כ ⌐ ∆╢↓≤⁹  
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  ╕√│▪ꜟ◌ꜞ⌐╟∫≡ ↕╣╢⅔∕╣─№╢ ⌐№∫≡│⁸ ╕√│▪ꜟ◌ꜞ⌐

∆╢ ╩ ∆╢ ─ ╩ ∆╢↓≤⁹╕√│ ≢ ∆╢↓≤ ⌐╟╡⁸

⌂ ─√╘─ ╩ ∂╢↓≤⁹ 

  ⅎ™ ⌐╟╡ ↕╣╢⅔∕╣─№╢ ⌐№∫≡│⁸ ─ ─ ╩

∆╢↓≤⁹╕√│ ≢ ∆╢↓≤ ⌐╟╡⁸ ⌂ ─√╘─ ╩ ∂╢↓≤⁹ 

  ◘♪ꜟ ⌂≥─ ⁸ ┘ ↕╣≡™⌂™ ─ │⁸ⱳꜞ◄♅꜠fi◦

≡∫╟⌐♩כ ∆╢ ⁸ ⌂ ─√╘─ ╩ ∂╢↓≤⁹ 

 

  

─  

 

↕╣≡™╢ │⁸ ─ ╩ ⌐⁸ │ ∫√ ⁸ ─ ⌐

⌐ ⇔≡™╢√╘⁸∕─ ≤─ ⌂ ≢ ↓╢  ┘ 

⌐╟╢ ╩ ↑╢⁹ 

 

⅜ ⁸ ⌐ ⇔≡ ↕╣≡™╢ ⌐⁸ ⌐╟╢

⌐╟╡ ╩ ↑╢⁹ 

─ ╩ ∆╢≤⁸ ─≤⅔╡≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ─ ─  
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─  

 

⅜ ⌐ ⌐ ∆╢ ≢⁸ ─ ╩ ⌐ ↕∑≡⁸∕─ ╩

↕∑╢⁹ 

 

⅜ ⌐ ∆╢√╘⁸ ─ ╩ ↕∑╢⁹╕√⁸ ─ ⌐╟∫

≡ ∆╢ ─◖Ⱪ│⁸ ╩ ∆╢≤≤╙⌐ ╩ ⇔⁸ ╩

↓∆⁹ 

─⅔↓╡╛∆™ ─  

─⅔↓╡╛∆™  

ᵑ ╕√│▪ꜟ◌ꜞ ─ ⅜ ⇔≡™╢ ⁹ 

ᵒ ≢ ⌐ ─ ╩ ╗ ⁹ 

ᵓ ─ ╩ ╪∞ ⁸≢™  

─  

ᵑ ╩ ∆╢⁹ 

ᵒ ╩ ∆╢ │⁸ ⌂ ╩ ∂╢↓≤⁹ 

 

◘♪ꜟ ─  

ⱳꜞ◄♅꜠fi◦ ♩╩ ⇔≡◘♪ꜟ ╩ ℮╟℮⌐ ╖ ╖⁸ כ♥

ⱪ ≢ ⌐ ┘ ⇔⁸ ─ ╩ ╢ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  ◘♪ꜟ ─  

 

─  

─ ─ │ ⌐╟╢  

ᵑ ⱳꜞ◄♅꜠fi☻ꜞ Ⱪ⌐╟╢  

─ ╩ⱳꜞ◄♅꜠fi☻ꜞ Ⱪ≢ ⇔⁸ ♥ ⱪ ≢ ⌐ ⇔√ ≢
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⇔⁸ ─ ╩ ╢↓≤  

▪  ☻ꜞ Ⱪ─ ╡ →│⁸ ⌐ ⌡ ⅜ↄ╢╟℮⌐⇔ ─

╘ ⇔ ─ ╩ ↑╢↓≤⁹ 

▬  ─ ⌐☻ꜞ Ⱪ⅜⌂∂╗╟℮⌐ ⌂√╢╖╩ √∑⁸ ╘ ⇔

⌐ ─ ⌐ ⌂ↄ ∆╢╟℮ ∆╢↓≤⁹ 

►  ─☻ꜞ Ⱪ─≈⌂⅞ │⁸ ⌐ ⌡№╦∑╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ⱳꜞ◄♅꜠fi☻ꜞכⱩ⌐╟╢  

 

ᵒ ♥כⱪ ⅝⌐╟╢  

⌐⁸ ♥ ⱪ⁸ ♥ ⱪ ╩ ↑ ─ ╩ ╢ ≢№╢⁹ 

│⁸ᵑ ─ ⁸ᵒ ⅞ ≤─ ╩ⱴ☻♅♇◒ ≢ ╘√

⁸ⱪꜝ▬ⱴ ╩ ∆╢⁹ᵓ ♥ ⱪ╩ ⌐ ⌐1 ⅝⁸ ⌐♥ ⱪ─ 1/2

╩ ⌡⁸ ⌐ ╕≢ ↄ⁹ 

∕↓≢ ⌐ 1 ⅝ ↑≡ ∂ ≢ ⅝⌂⅜╠⁸ ⅝ ╘─ ╕≢ ╢⁹∕

⇔≡ ⌐ ⌐ 1 ™≡ ⁹ 

ᵓ ─  

≢ ─ ╩ ⇔⁸ ∆╢ │⁸ ⌐ ╩ ∆

╢⁹ │⁸ ᵒ≤ ⱪꜝ▬ⱴ ╩⇔⁸ ╩2

∆╢⁹ 

 



109 

 

 

ᵔ ─  

─ ⌐ ╩ ⇔√ ╩ ∆╢⁹ 

ⱦ♬ꜟ ─ ⱦ♬ꜟꜝ▬♬fi◓ ⁸ 

   ⱳꜞ◄♅꜠fi ─ⱳꜞ◄♅꜠fi ꜝ▬♬fi◓  

─  

─ ─ │ ⌐╟╢⁹ 

ᵑ ┘ ⅛╠─ ⇔≢◘♪ꜟ ⌐╟╡ ⁸ ⇔√ ⌐│⁸

◖▪╩ ∆╢⌂≥ ⌂ ╩ ∆↓≤⁹ 

 

 

 

 

 

 

 

 

  ─ ─  

ᵒ ─ ⌐≈™≡│⁸ ⌐♄◒♃▬ꜟ ╩ ∆↓≤⁹ 

ᵓ ꜝ▬♬fi◓ ─  

ᵔ ─  

⌐│⁸ ⁸ ◖▪ ╩ ∆╢⁹ 
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ᵑ ⌐╟╢ ─  

▪☻ⱨ□ꜟ♩ ╕√│◖ ꜟ♃ ꜟ ─ ≢⁸ ─ ╩ ⌐ ⇔≡⁸ ⅎ™

─ ╩ ← ⁹ 

ᵒ ⌐╟╢ ┼™ 

≤ ≤─ ⌐▪☻ⱨ□ꜟ♩◖fi◒ꜞ ♩ ╕√│∕─ ─ ╩ ↕∑⁸ ⅛

╠─ ⅎ™ ─ ╩ ┼™⇔⁸ ⅎ™ ─ ╩ ← ⁹ 

ᵓ  

⌐ ╩ ⇔≡⁸ ─ ╩ ⅝ↄ⇔⁸ ⌐ ∆╢ ⅎ™

╩ ↕∑╢ ⁹ 

 

 

 

 

 

 

 

 

   

 

ᵔ  

≤ ≤╩⁸ ─ ≢ ⌐ ⇔⁸∕─ ⌐ ╩ ⇔≡⁸ ╩

╣╢ ⅜ ⌐ ∆╢─╩ ⅞⁸↓╣╩ ⇔≡ ⌐ ↕∑╢ ⁹ 

 

 

 

 

 

 

 

 

 

 

   

ᵕ  

≤ ≤─ ⌐ ╩ ↑⁸ ќ ќ ќ ќ ќ

ќ ≤⌂╢ ╩ ⇔⁸ ╟╡ ∆╢ ╩ ∟ ∆ ╩ ∫≡⁸

╩ ∆╢ ⁹ 
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ᵖ ─  

⌐ ╕√│ ╩╙∫≡⁸ ™ ╩ ∆╢ ⁹ⱴ◓Ⱡ◦►

ⱶה▪ꜟⱵ♬►ⱶ ╩ ⇔≡⁸ ─ ╩ ⇔⁸ ⇔≡ ⌐ ╩

∂≡ ⅛╠ ╩ ∆╢ ─ ⁹ 

∕─ ─  

ᵑ ≤─  

≤─ ⌐│⁸ ╩ ⇔⁸ ╩ ∆╢↓≤⁹ 

ᵒ ≤ ─ ≤ ∆╢⅔∕╣─№╢  

─ ╩ ∆╢ │⁸ⱳꜞ◄♅꜠fi☻ꜞ Ⱪ⁸ ♥ ⱪ ╩ ⇔ ⅜

◖fi◒ꜞ ה♩ ⌐ ⇔⌂™╟℮ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

  ⱦꜟ⌐ ╢ ─  
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  ⅜ ∆╢⅔∕╣─№╢ ⌐⅔™≡│⁸ ⌐ ∆ ─ ╩ ∆╢↓≤⁹

⁸╕√│ ╩ ∆╢ ╩ ─ ╩ ∆╢↓≤⅜≢⅝╢

⌂ Ᵽ◐ꜙכⱶⱩ꜠⁸│≡∫№⌐◌כ ↑ ─ ─ 150mm ─ ⌐

∆╢↓≤⁹ 

  ⌐ ™⁸ ╩ ∆╢⅔∕╣─№╢ ╩ ℮ ⌐ ∆╢ ⌐

№∫≡│⁸ ≤∆╢↓≤ ⌐╟╡ ⌂ ─√╘─ ╩ ∂╢↓≤⁹ 

 

─  

 ┘ ⅜ 25mm ─╙─⌐≈™≡│⁸ ⌐╟╢⁹ ─  

┘ ─  
⅛╠ ─ 

╕≢─  B 

⅛╠ ─ 

╕≢─  A 

13mm  25mm  25mm  

13mm╩ ⅎ 20mm  40mm  40mm  

20mm╩ ⅎ 25mm  50mm  50mm  

 ⌐ ∆╢ │⁸ ⅛╠ ─ ╕≢─ │ 50mm ≢№∫≡

│⌂╠⌂™⁹ 

 ⱪכꜟ ⅜ ⌐ ∟╛∆™ ┘⌐⁸ ⌐ ™ ╕√│ ╩ ℮

┘ ⌐ ∆╢ ⌐│⁸ ⅛╠ ─ ╕≢─ │ 200mm ≢

№∫≡│⌂╠⌂™⁹ 

 1 ┘ 2 │⁸ ─ ─ ⌐│ ⇔⌂™⁹ 

 

 ┘ ⅜ 25mm ╩ ⅎ╢ ⌐№∫≡│⁸ ⌐╟╢⁹ ─  

  

 A     B 

 1.7ô 5  

 

 

 

3  3.0ô  

3 5  2.0ô 5  

5  1.7ô 5  

 

2  

4  3.5ô  

4 6  3.0ô  

6 7  2.0ô 5  

7  1.7ô 5  

 ─ mm  dΐ ─ mm  

 ─ ⅜ ─ │ ╩ ≤∆╢⁹ 

 ╟╡ ⇔≢╙ ™ ⅜№╢ │ ≤╖⌂∆⁹ 

 ⌐ ∆╢ │⁸ ⅛╠ ─ ╕≢─ │ 50mm ≢№∫≡

│⌂╠⌂™⁹ 

 ⱪכꜟ ⅜ ⌐ ∟╛∆™ ┘⌐ ⌐ ™ ╕√│ ╩ ℮

┘ ⌐ ∆╢ ⌐│⁸ ⅛╠ ─ ╕≢─ │ 200mm ≢№

∫≡│⌂╠⌂™⁹ 

 ┘ │⁸ ─ ─ ⌐│ ⇔⌂™⁹ 
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  ─  

⁸ ⇔⁸∕─ ─ ╩ ╣╢⁸╕√│ ↑╢ ⌐ ∆╢ ─ ⌐№∫≡│⁸

↓╣╠ ─№┤╣ ≤ ─ ≤─ ╩ ⌐ ≈ ─ ╩ ℮↓≤⁹ 

  ♅ꜗ♇◐ⱣꜟⱩ ─  

⌐╟╢ ╩╙∫√ ⌐╟╡ ∆╢ ╩ ∆╢╙─≢№╡⁸ │ ⌐╟

╢↓≤⁹ 

 ─ ⌐╟╢↓≤⁹ 

 ─⅔∕╣─№╢ ⁸╕√│ ≤ ∆╢ │⁸∕─ ≤∆╢↓≤⁹ 

 ─ ┘ ╩ ⌐∆╢√╘⁸ ─⌂™ ⌐ ∆╢↓≤⁹ 

 ╘ │⁸ ⌐ ∆╢↓≤⁹√∞⇔⁸ ─№╢╙─│ ≢╙

⁹ 

 │⁸ⱣⱠ ⁸☻►▫fi◓ ⁸ꜞⱨ♩ ⁸♄▬ꜘⱨꜝⱶ ⅜№╡⁸ ≤ ∑≡

∆╢↓≤⁹ 

  Ᵽ◐ꜙכⱶⱩ꜠כ◌ ─  

⌐ ⅜ ∂⁸ ◘▬ⱨ◊fi ⅜ ∆╢⅔∕╣⅜№╢ ⌐ ∆╢↓≤⁹ 

 

  

 ⌐≈™≡ 

│⁸ ≢ ⇔≡™╢√╘⁸ ⅛╠ ⅜ ∆╢↓≤│⌂™⅜⁸ ⁸

⌐╟╡ ╕√│ ⅜ ∂√ ⁸ ◘▬ⱱfi ⌐╟╡ ⅜ ⇔⁸ │

╙∟╤╪⁸ ─ ⌐ ─ ╩ ╓∆⅔∕╣⅜№╢⁹ 

↓─√╘ ╩ ⇔⁸ ╩ ∂╢⅔∕╣─№╢ ↔≤⌐⁸ᵑ ─ ⁸ᵒ

╩ ∆╢ ─ ⁸╕√│ᵓ ╩ ∆╢ ─ ⁸─™∏

╣⅛─ ╩ ∂⌂↑╣┌⌂╠⌂™⁹ 

 

 

─ │⁸ ─ ╙ ≢ ⌂ ≢№╡⁸ ⁸ ⇔⁸ ⁸

⌐ ∆╢ │⁸ ─ ≤ ↑ ─ ≤─ ⌐ ⌂ ╩

∆╢↓≤⁹ 

↓─ │⁸Ⱳכꜟ♃♇ⱪ ⌐℮╟─◒fi♃כ꜡⅝ ─ ≢ ↕╣≡™≡

╙╟™⁹ 

 ≤│⁸ ─ ⅛╠ ╕≢─ ╩™℮⁹ 

 ≤│ ─ │ ↑ ─ ╩™℮⁹╕√ ─ │ ╡

⇔⌐⅔™≡│ ─ ╡ ⇔⌐⅔™≡│ ─ ╩™℮⁹ 

 Ⱳכꜟ♃♇ⱪ─ ─ ╡ ╖ ─ ⱣꜟⱩ꜠Ᵽכ─ ╩ ↄ⁹ כ◦⅜

♩ ╟╡ ⅝™ ⌐│⁸ ╡ ╖ ─ ╩ ─ ≤∆╢⁹ 
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  ─  
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  ─  

 

 ∆═⅝  

ᵑ ┘ ⅜ 25mm ─╙─│⁸₈4 8 4 ─ ₉⌐╟╢↓≤⁹ 

ᵒ ┘ ⅜ 25 ╩ ⅎ╢ │⁸₈4 8 4 ─ ₉⌐╟╢↓≤⁹ 

 ┘ ⅜ 25mm ╩ ⅎ╢ ─  
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  ┘ ⅜ 25mm ╩ ⅎ╢ ─  

0.7  

  

 A       mm  
  

 B 

 mm 40 50 75 100 

 53 65 95 124 

 

 

 

3  84 105 158 210 

3 5  61 75 110 145 

5  53 65 95 124 

 

2  

4  98 123 184 245 

4 6  84 105 158 210 

6 7  61 75 110 145 

7  53 65 95 124 

 

   

─ ⅜ ⌂ ⁸№╢™│ ⌂≥⌐ⱱכ☻╩ ↑╢ ⁸ ⁸

⌐╟╡ ⌐ ⅜ ⇔⁸ ⌐⅔™≡ ◘▬ⱱfi ⅜ ∂√ ⌂≥⌐ ⅜

∂╢↓≤⅜№╢√╘⁸ ╩ ∂╢⅔∕╣─№╢ ↔≤⌐ ⁸Ᵽ◐ꜙכⱶⱩ꜠כ◌╕

√│⁸↓╣╠╩ ⌐ ∆╢ ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ╩ ⇔≡™≡╙⁸ ☻ⱪꜞfi◒ꜝכ─╟℮⌐ ─⅔∕╣─⌂™ ⌐│⁸

─ ╩ ∂╢ │⌂™⁹ 

   

⌐╟╢ ─ ╩ ⌐╟╡ ∆╢ ⁹ 

─  

ᵑ │⁸ ⌐╟╡ ↑─╖─╙─╛⁸ ↑ ⌂╙─⅜№╡⁸

⌐ ⅜ ⅝™╙─╙№╢↓≤⅛╠⁸ ⌂╙─╩ ⇔ ∆╢↓≤⁹ 

ᵒ ⌐ ⌂ ⌐ ∆╢↓≤⁹ 

─  

ᵑ ┌⌡  

⅜┌⌡⌐╟∫≡ ╩ ⇔≈↑⁸ ╩ ╘√ ≢№╢⁹ 

▪  

─ ╩┌⌡⌐╟∫≡ ⌐ ⇔≈↑╢ ─╙─≢ ⌐ ╡ ↑≡

∆╢⁹ 

≤─ │⁸ꜚ♬○fi ⁸ꜚ♬○fi ⅔⌡∂ ∂⌡╘Ɽכ♥⁸ כ♥⁸

Ɽ⅔⌡∂ ⁸ ⅔⌡∂ ⅜№╢⁹ 

▬  

₁⌐ ⇔≡ ∆╢ ≈─ ⅜ ╖ ╕╣⁸∕─ │⁸∕╣∙╣┌⌡⌐

╟∫≡ ⌐ ⇔≈↑╠╣≡™╢─≢⁸ ─ ≤⌂∫≡™╢╙─⁹ 

≤─ │⁸ꜚ♬○fi ⅜№╢⁹ 
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►  

≤ ∂ ≢№╢⅜⁸ ─♥☻♩◖♇◒⌐╟╢ ♅▼♇◒ ┘

─ ─ ⅜⁸ ⌐ ╡ ↑√╕╕≢⅝╢ ≢№╢⁹ 

 

 

 

 

 

 

 

 

   

 

◄  

⇔≡ ∆╢ 2≈─ ⅜№╡⁸∕─ ⌐│⁸ ⌐ ↕╣╢

┘ ⅜ ↑╠╣≡™╢ ≢№╢⁹ 

≢│⁸2 ≈─ ┘ ⅜≤╙⌐ ⇔≡™╢⁹ ⅜

╩ ╢≤┌⌡⅜ ↕╣⁸2≈─ ⅜ ⅝ ≤⌂╢⁹ 
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↓─ ≢│⁸ ─ │∕─╕╕ ∆╢⁹ ◘▬ⱱfi ⅜ ∂╢≤ 2

≈─ │⁸ ⇔ ⅜ ≤⌂╡⁸ │ ≤⌂╢√╘⁸Ᵽ◐ꜙכⱶ

Ⱪ꜠⁹╢⌂≥כ◌כ 

↕╠⌐ ⅜ ╩ ╢ ⌐⌂╢≤⁸2 ≈─ │ ⇔

╩ ∆╢⁹╕√⁸ ⌐ ─ ⅜ ⅝⁸ ─ ⅜ ⌐ ↕╣

╢⁹ 

↓─ ≢│⁸ ⅛╠ ⌐ ╣⌂≥⅜ ⇔≡╙⁸ │ ╩ ∂ ⅛

╠ ⌐ ↕╣⁸ ⌐ ⅜ ╣╢ ↓≤│⌂™⁹ 

⌐⁸ ⌐⅔™≡│⁸ ╩ ∆╢∞↑≢│⌂ↄ⁸ ⌐ ⅜ ∆╢

↓≤⌐╟╡⁸ ─ ⅜ ⌐ ↕╣╢ ⌐⌂∫≡™╢↓≤⅜ ⅝⌂ ≤™

ⅎ╢⁹⇔⅛⇔⁸ │ ⌐ ↕╣⁸ ⅜ ⌐ ╠⌂™╟℮⌐⇔⌂↑

╣┌⌂╠⌂™⁹ 

 

 

 

 

 

 

 

 

 

         

 

○  

⇔≡ ↄ 1 ┌⌡─ ≢ │₈ ₉ ≤ 2 ┌⌡─ ≢

│₈ ₉⁸ ┘ ╣ ╩ ⌐ ∆╢ ⇔ ╩ ≈ ╩ ╖ ╦∑√ ≢

№╢⁹ 

╕√⁸ ∞↑≢⌂ↄ⁸ ⅜ 1 ╟╡ ↄ⌂╢╟℮⌂ │⁸♄

▬ꜘⱨꜝⱶ─ ⅝≢ ⇔ ⅜ ⅝⁸ ─ ⌐ ∆╢╕≢ ↕╣╢⁹ 

⌂⅔ 1⁸ 2 ─ ⅜ ⇔≡╙⁸ ◘▬ⱱfi─ ┘ ⅜≢⅝╢

⌐⌂∫≡™╢⁹⇔⅛⇔⁸ ⅜ ≢№╡⁸ ╩ ⌂ ⌐ ∆╢√╘─

⅜ ≢№╢⁹ 

⌂⅔⁸ │ ⌐ ↕╣⁸ ⅜ ⌐ ⌐ ╠⌂™╟℮⌐⇔⌂↑╣┌

⌂╠⌂™⁹ 
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◌ ꜞⱨ♩  

⅜ ⁸╕√│ ⌐ ↑╠╣√●▬♪⌐╟∫≡ ⌐ ⇔ ⌐ ⇔⁸

─ ≢ ─ ⌐ ╢ ≢№╢⁹ 

╕√⁸ ⌐┌⌡╩ ╪∞╙─╛⁸ ─ ─╙─╙№╢⁹ ⅜

⅝™↓≤╛⁸ ⌐ ⇔⌂↑╣┌⌂╠⌂™≤™℮ ╩ ↑╢⅜⁸ ⌂≥╩

∂╢ ⅜ ⌂™─≢⁸ ─ ⌐ ∆╢ ≤⇔≡ ™╠╣╢⁹ 

◐ ☻▬fi◓  

⅜ⱥfi☺Ⱨfi╩ ≤⇔≡ ≢ ⌐ ⇔⁸ ⌐ ⅜ ⇔ ⅛╣⁸

⌐╟∫≡ ⌐ ∆╢ ≢№╢⁹ 

ꜞⱨ♩ ⌐ ═ ⅜ ↕ↄ⁸ ≡ ─ ↑⅜ ≢№╢↓≤⅛╠

⅜ ™⁹⇔⅛⇔⁸ ╢╟⌐≤⌂ꜟכ◔☻≥╢∆ ⁸ ┘ ⌐

╟╢ ─ ⅜№╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ꜞⱨ♩           ☻▬fi◓  
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◒ ♄▬ꜘⱨꜝⱶ  

◗ⱶ ─♄▬ꜘⱨꜝⱶ⅜ ╣─ ─fiכ◖╡╟⌐ ⌐ ⇔√≤⅝ ⇔⁸

⇔√≤⅝ ≤⌂╢ ≢№╢⁹ 

╩ ≤⇔≡ ↕╣╢ ⁸ ⌐ ∂╢ ╛⁸ ─

⌂≥─ ⌐ ⌂ ≤⇔≡╙ ™╠╣╢⁹ 

 

 

 

 

 

 

 

  ♄▬ꜘⱨꜝⱶ  

 

  Ᵽ◐ꜙכⱶⱩ꜠כ◌  

⌐ ⅜ ∂√≤⅝⁸ ◘▬ⱨ◊fi ⌐╟╡ ╖─ ∕─ ─ ⅜ ⇔⁸

⅜ ↕╣╢↓≤╩ ∆╢√╘⁸ ┼ ⌐ ╩ ╡ ╣╢ ╩ ≈

⁹ 

╩ ∂↕∑╢⅔∕╣─№╢╙─ 

ᵑ  

╩ ⇔≡ ∆╢ ⁸ ⅜ ⇔⁸ ⅜ ─

⌐ ╡⁸ ⌐ ⅜ ∂⁸ ─ ⅜ ∆╢⅔∕╣⅜№╢⁹ 

ᵒⱱכ☻╩ ∆╢  

╕√│ ⌐╟╡ ─ ∂╢⅔∕╣⅜№╢ ⌐│⁸ⱦ♦⁸Ɫfi

♪◦ꜗ꞉כ Ᵽ◐ꜙכⱶⱩ꜠כ◌ ⅝─╙─╩ ↄ ⁸ⱱכ☻╩ ⇔≡ ∆

╢◌♇ⱪꜞfi◓ ⁸ ⁸ ⅜№╢⁹ 

⌐ ╩ⱱכ☻⌐ ⇔≡ ℮ ⁸ ⁸ⱪכꜟ┼─ ⌂≥│⁸ⱱכ☻─

⌐╟∫≡ ⌐ ⅜ ∂⁸ ─ ⁸ ⅜ ∆╢⅔∕╣⅜№╢⁹ 

ה  

╕√⁸Ᵽ◐ꜙכⱶⱩ꜠כ◌│ ≤ ⅜№╡⁸ │ ─

─⅛⅛╢ ⌐⁸ ≢│ ─ ─ ─

─⅛⅛╠⌂™ ≤⇔⁸ ↑ ─ ⅛╠ 150mm ™ ⌐

╡ ↑╢⁹ 
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 ╩ ∆╢⅔∕╣─№╢ ╩ ℮  

◓fi♬כꜞ◒⁸ ⁸ ⁸ⱷ♇◐ ⁸ ╩ ∆╢⅔∕╣─№╢

╩ ╡ ℮ ⌐ ∆╢ ⌐№∫≡│⁸ ╟╡╙ ⇔™

╩ ∂╢ ⅜№╢⁹ 

↓─√╘⁸ ╙ ⌂ ≤⇔≡⁸ ≤∆╢↓≤╩ ≤∆╢⁹ 
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  ≢ ⅜ ⇔ↄ ⇔╛∆™ ⁸∕─ ─⅔∕╣⅜№╢ ⌐№∫≡│⁸

╩ ∆╢ ╩ ∆╢↓≤⁹╕√│ ≢ ∆╢ ⁸ ⌂ ─√╘─

╩ ∂╢↓≤⁹ 

  ─⅔∕╣⅜№╢ ─ │⁸ ≤⇔≡ ⌐ ⇔⁸⅛≈ │

╟╡ ↄ∆╢↓≤⁹ 

  ─⅔∕╣⅜№╢ ─ │⁸ ⌐ ∂⁸ ─ ╩ ⌐ ≢⅝╢ ⌐

⅝ ─ ╩ ∆╢↓≤⁹ 

  ─⅔∕╣⅜№╢ ⌐│⁸ ⌂ ╩ ∂╢↓≤⁹ 

 

  

  

 ─⅔∕╣⅜№╢ ≤│⁸ 

ᵑ ─ ⌐ ∆╢ ╡  

ᵒ ╡ה ╡╩ ╗  

ᵓ ╩ ∆╢ ⇔  

ᵔ ╛╗╩ ∏ ╟╡ ↄ ∆╢  

⌂⅔⁸ ╩ ⇔≡ ∆╢↓≤⁹ 

↓─╟℮⌂ ≢│⁸ ╩ ∆╢ ─ ⁸╕√│ ╩ ☻♅

ⱶכ◊ⱶ⁸ⱳꜞ◄♅꜠fiⱨכ◊⁸ⱳꜞ☻♅꜠fiⱨꜟכ꜡ ─ ╛ ≢─ ∆

╢⁸ ─ ⅝╩ ℮↓≤⅜≢⅝╢ ─ ⅝ ─ ⁸ │ ╟

╡ ↄ ∆╢ ─ ╩ ∂╢ ⅜№╢⁹ 

 ─ │⁸ ⁸ꜟכ꜡♅☻ ≢

⌂ ╩ ∂╢⁸╕√│ ⅝ ╩ ∆╢↓≤⁹ 

 ⱷכ♃כ⅜ ∆╢⅔∕╣⅜№╢ │⁸ ─ⱷכ♃כ ╩ ∆╢╕√│

ⱷכ♃כ ⌐ ╩ ∆╢ ─ ╩ ∆↓≤⁹ 

 │⁸ ─ ⌐ ꜠♅◄ꜞⱶ⁸ⱳכ◊⁸ⱳꜞ☻♅꜠fiⱨꜟכ꜡♅☻

fiⱨ◊כⱶ ╩ ∆╙─≤∆╢⁹╕√⁸∕─ │ ╩ ≤∆╢↓≤⁹ 

  ─ ↕⌂≥ 

mm  

              

 15 20 25 32 40 50 65 80 100 125 150 200 250 300 
     

 

 20 25 30 40 50  

1  

 

24k 

 

3  

 

 
25 30 40 50 
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 ─  

─⅔∕╣⅜№╢ ─ │⁸ ≤⇔≡⁸ ⌐ ∆╢↓≤≤⇔⁸∕─

│ ╟╡ ↄ∆╢⁹ ⅜№╡⁸╛╗╩ ∏ ╟╡ ↄ ∆╢ ⁸

╕√│ ⁸ ⁸ ─ ⅛╠─ ⅜ ⌐≤╣⌂™ │⁸ כ꜡♅☻

ꜟ ≢ ⌂ ╩ ∂╢↓≤⁹ 

 ─  

⌐№∫≡│⁸ ─ ╩ ⌐ ≢⅝╢ ⌐ ⅝ ╩ ∆╢↓≤⁸╕√

│ ≢ ⌂ ╩ ∂╢↓≤⁹ 

  

│ ─ ꜟכ►☻ꜝ◓⁸ꜟכ►◒♇꜡⌐ ╩ ∆╙─≤∆╢⁹ 
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 ◒꜡☻◖Ⱡ◒◦ꜛfi─  

 

─ ⁸∕─ ─ ⌐ ⇔⌂™↓≤⁹ 

 

  

◒꜡☻◖Ⱡ◒◦ꜛfi≤│⁸ ≤⁸ ─ ─ ⁸╕√│ ≤─ ╩™℮⁹ 

⌂ ─ ─√╘⁸ ≤ ─ ⁸╕√│∕─ ─ ╩ ∆

╢↓≤│ ⌐ ↑⌂↑╣┌⌂╠⌂™⁹ 

∕─ ─ ≤│⁸ ⁸ ─ ╩™℮⁹⌂⅔⁸ ⇔√

─ ╙ ∆╢⁹ 

⁸ ⌐ ⅜ ↕╣╢↓≤⌐ ™⁸ ─ ⌂╢ ⅜ ≤ ↕╣⁸

⇔⅜√™ ╙№╢⁹⇔√⅜∫≡⁸◒꜡☻◖Ⱡ◒◦ꜛfi╩ ∆╢√╘⁸ ─ ⌐∕─

⅜ ≢⅝╢╟℮ ∆╢ ⅜№╢⁹ 

≤ ↕╣╛∆™ ┘ ╩ ∆╢≤ ─≤⅔╡≢№╢⁹ 

 

ᵑ ⁸ ⁸ ─  ᵑ  

ᵒ ─  ᵒ Ⱳ▬ꜝ ╩ ↄ  ꜝכ◒⁸

ᵓ ⱪ⁸ꜟכ ─ ─  ᵓ ♪ꜝ▬◒ꜞכ♬fi◓  

ᵔ ─  ᵔ ⁸  

ᵕ ─☻ⱪꜞfi◒ꜝ  ᵕ ⁸  

ᵖ ⱳfiⱪ─ ┘  ᵖ  

ᵗ  ᵗ ⱴ♇♩ ⁸  

ᵘ ─  ᵘ  

ᵙ∕─  ᵙ ◦ꜗ꞉⁸ ╡  

 ᵚ  

 

 

 

 

 

 

 

 

 

 

  ⇔≡│⌂╠⌂™  
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ה   

 

  │⁸ ⌐ ╦∑╢↓≤⅜≢⅝╢⁹ 

  ╩ ℮≤⅝│⁸ ⌐ ─ ╩ ╢↓≤⁹ 

  ╩ ℮≤⅝│⁸№╠⅛∂╘ ┘ ⌐ ∆╢↓≤⁹  

 

 

  

 

│⁸ ≤ ≤─ ⌐ √╡⁸╕√ ⅛╠™ⅎ┌⁸ ╩ ╘≡∕

╣ ⁸ ╕≢─ │ ─ ⌐⅛⅛╢╙─≢⁸™╦┌ ₁─ ─ ≢№╢

⁸ ─ │⁸ ⅜ ─ ≢ ⌐ ℮ ─╟℮⌂╦↑⌐│™⅛⌂™⁹ 

∕℮⇔√≤↓╤⅛╠⁸ ╩ ↑≡⁸ ⌐ ⇔≡ ⌂ ╩╝∞⌡⁸

№╢™│ ─ ╛ ⌐╙ ╩ ↑⁸⅝┘⇔™ ╩≤∫≡™╢─≢№╢⁹ 

═√╟℮⌐ ─ │⁸ ≤ ⅜ ⌐ ≤⌂∫≡ ℮═⅝ ─

╙─≢№╡⁸ ∕─╟℮⌐ ↕╣≡™╢⁹ 

⇔√⅜∫≡⁸ ─ ≤⇔≡ ─ ⌐ √∏↕╦╢ ─

₁│⁸ ⌐╦√∫≡─ ⌐ ─ ⁸ ⁸ ⌐№√╠⌂↑╣┌⌂╠⌂™⁹ 

⌐⁸ │⁸ ─ ≤⇔≡ ╘≡ ≢№╡⁸ ⅛╠

─ ⁸ ─ ─ ⁸ ⅜ ⌐ ↕╣≡™╢√╘⁸ ⁸

⌐│⌂ↄ≡│⌂╠⌂™ ≢№╡⁸ ⌐ ⌐ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

 

  

 

⅜ ⇔√≤⅝│⁸ ─ ╩ ℮≤≤╙⌐⁸ ╛⅛⌐ ┼ ⇔⁸

╩ ↑╢↓≤⁹ 
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 ⅝ 

 ─ ╖  

 

 ─ ╖ 

 

  ⅛╠─ ─ ⁸ ┘ ─ ⅜№∫√ ⁸ │

ה ה ₈ ₉≤™℮⁹ ≤ ⌂ ╩ ⅎ≡

⌐ ╖⁸ ╩ ↑⁸ ─ ╩ ↑≡⅛╠ ╩ ⇔⌂↑╣┌⌂╠⌂

™⁹   4 ┘ 5 ─ 2⁸   2  

  ─ ┘ │⁸ ≢ ℮⁹ 

  ─ ⌐ ╢ ╩ ⌐ ╘╢√╘⁸₈

─ ⌐ ╢ ₉ ╩ ⇔√⁹

╕≢ ⌐⁸ ⁸ ⁸ ╩ ⇔≡ ╩ ℮↓≤⁹ 

 

  

⌐≈™≡ 

ᵑ ≢─ ─ ⇔ ╖⌐≈™≡│⁸1 ─ ≢ ⇔≡ ⇔ ╘╢╙─≤

⇔⁸ │ ─≤⅔╡≢№╢⁹ 

ủ ∆═≡ ─ ≢№╢↓≤⁹ 

₃ ≢№╢↓≤⁹ 

₃ ≢№╢↓≤⁹ 

ủ ≢№╢↓≤⁹ 

ᵒ ╟╡ ⇔≡™╢ ─ ─ ⌐≈™≡│⁸ ─ ↕™

⌐≡ ⇔ ╗↓≤╩ ≤∆╢⁹ 

ᵓ ─ ╖⅛╠ ╕≢─ ⌂ │₈  ₉─≤⅔╡≢

№╢⁹ 

⅜ ⌐ ⌐ ╢≤⅝│⁸ ⁸ ⁸

╩ ⇔√╙─≢ ─ ⅝↕─╙─ ╩≈↑╢↓≤⁹╕√⁸ ╩ ∆╢

↓≤⁹ 

╕√⁸ ≤─ │ ─╖≤⇔⁸ ∏ ⅜ ╢↓≤⁹ 

⌐≈™≡ 

─ ╖╩ ↑╢≤⅝│⁸ ─ ⌐ ≠™≡⁸ ┘ ─

─ ╩ ℮⁹ 

ᵑ  

ủ ─ ⌐≈™≡ 

⁸ ⁸ ─  

ủ ⌐≈™≡ 

⁸ ⁸ ─  

ủ ⌐≈™≡ 
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─ ה  

ủ ⌐≈™≡ 

⁸ ┘ ─  

ủ∕─  

⁸ ⁸ ⁸ ─ ≤ ┘

┘ ─  

ủ ⌐≈™≡ 

⁸ ∕─  

ủ ⱷכ♃כ─ ⁸ ⅝↕ ┘  

ủ ⁸ ⌐≈™≡ 

ᵒ ה  

ᵓ  

ᵔ ⌐≈™≡ 

ủ  

ủ  

ủ  

ủ  

ᵕ  

ᵖ ∕─  
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⅝
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 ─ ⅝ 

 

⅜ ↕╣√ ─ ┘ ─ ℮ ⅝│ ─≤⅔╡≤∆╢⁹ 

  ┘ ─ │⁸ ╕√│ ≤⇔⁸ ⅜ ⇔

√ ⌐╟╡ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  │⁸ ⅛╠ ∆╢≤⅝⁸№╢™│ ╩∆╢≤⅝│⁸ ∆╢

≤⇔≡ ╕≢ ⌐ ⌐ ⅎ≡№╢₈ ⇔ ₉⌐ ∆╢↓

≤⁹ 

  │⁸ ╩ ∆╢≤⅝⁸ ⌐₈ ₉╩ⱨ□♇◒

☻≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 

  │⁸ ╩ ∆╢ ⌐ ⅜№∫√ │⁸

╛⅛⌐ ╢↓≤⁹ 

  │⁸ ⌐ ╩ ↕∑⁸3 ∆╢↓≤⁹ 

 

  

⌐≈™≡ 

≢ ∆╢ │⁸ ─ 5 00 ╕≢⌐ ℮↓≤⁹ 

⌐╟╡ ∆╢ │⁸ ╟╡ 2 ⌐ ⇔⁸ ─◖Ⱨכ╩ ∆

╢↓≤⁹ 

│ ╩ ⇔√ ⌐ ╩ ∆╢⁹╕√⁸ │ ⌐ ∆╢↓≤⁹ 

⌐≈™≡ 

│ ╩ ≢ ₈ ₉⁸₈ ₉ ⇔⁸ ≤⇔≡ 1 ⌐ 3 ╕

≢≤∆╢⁹ 

─ 7 ╕≢⌐ ⌐ ╩ ╡⁸ ⌐╙ ∆╢↓≤⁹ 

┘ ╩ ℮ │⁸7 ╕≢⌐ ≤ ∆╢↓≤⁹ 

╩ ℮≤⅝│⁸₈ ─⅔ ╠∑₉╩ ⇔⁸ ⌐ ∆╢≤≤╙⌐⁸

⌐₈ ─⅔ ╠∑₉╩ ∆╢↓≤⁹ 

⌐≈™≡ 

₈ ₉─ │ ─ 8 20 ╕≢≤∆╢⁹ 

⌐≈™≡ 

∆╢ ≤│ ─≤⅔╡≤∆╢⁹ 

─ ┘  

ᵑ ─  

ᵒ  

ᵓ ─  

ᵔ  

ᵕ ⌐ ⇔√ ┘  

ᵖ ─ ┘∕─  
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ה  ╡ ⇔─ ⅝ 

 

  ╩ ↑√ ╩ ╕√│ ╡ ∆≤⅝│⁸ │ ╛⅛⌐

ה ╩ ∆╢↓≤⁹ 

 

  

⌐≈™≡ 

─ ⌐≈™≡─ ⅝⌂ ⅜№╢≤⅝│⁸ ─ ─ ╩ ∆╢⅛⁸

╩ ™≡ ∆╢↓≤⁹╕√⁸ ⌂ ─ │⁸ ⌐ ℮╙─≤∆╢⁹ 

 

 ⱷכ♃כ ─ ⅝ 

 

  ⱷכ♃כ─ │⁸ ─ 8 20 ╕≢⌐ ⱷכ♃כ ─ ╩₈

₉⌐ ⇔⁸ⱨ□♇◒☻⌐≡ ⌐ ∆╢↓≤⁹ 

  ⱷכ♃כ─ │⁸ ⱷכ♃כ ⌐≡ ↑ ─ ⅛╠

╕≢≤⇔⁸ ╩ ∆╢↓≤⁹ 

 

  

⌐≈™≡ 

─≤⅝  ќ  ⁸  

─≤⅝  ќ  ⱷכ♃כ  

 

 ∕─ ─ ⅝ 

 

     

   

   

   

   

   

   

   

    

   

 

  

ᵑ⌐≈™≡ 

─ ≤⌂∫≡™╢╙─⅜⁸ ⌐ ⇔≡™⌂™≤⅝⌂≥─ ⌐⁸ ⌐
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∆╢ ╩ ∆╢≤⅝⌐ ⌐ ↑ ╢ ⁹ 

ᵒ⌐≈™≡│ 

╩ ∆╢ ⌐⁸∕─ ─ ─™∏╣⅛╩ ≤⇔≡ ∆╢

√╘─ ⁹ 

ᵓ⌐≈™≡│ 

⅜ ⇔≡™╢ ⱷכ♃כ╩ ⇔√≤⅝⌐⁸ ⅜ ⌐

∆╢ ⌐ ↑ ╢ ⁹ 

ᵔ⌐≈™≡│ 

─ ⁸╕√│ ∆╢≤⅝⌐ ⌐ ↑ ╢ ⁹ 

∆╢ │⁸ ─ ─ ≤ ⱷכ♃כ╩ ⌐ ↑ ∆╢⁹ 

ᵕ⌐≈™≡│ 

⌐ ⇔≡™╢ ─ ╛⁸ ⅜ ↕╣√ ⌐ ⌐ ↑ ╢ ⁹ 

ᵖ⌐≈™≡│ 

─ ⌐ ⅜ ∂√≤⅝⌐ ⌐ ↑ ╢ ⁹ 

ᵗ≈™≡│ 

⅜ ⇔≡™╢ ⱷכ♃כ╩⅝ ⇔√≤⅝⌐⁸ ⅜ ⌐

∆╢ ⌐ ↑ ╢ ⁹ 

ᵘ⌐≈™≡│ 

─ ⌐╟╡⁸ ╩ ℮ ⌐ ∆╢≤⅝⌐ ∆╢ ⁹ 

│ ╘⌂™⁹ 

⅜ ⌐ ⇔⁸ ╩ ╢↓≤⁹ ∏ ≤

⌐ ∆╢⁹ 

ᵙ⌐≈™≡│ 

╕√│ ⅜ ℮ ─ ⌐⅔™≡⁸ √⌐

╩ ℮≤⅝⌐ ∆╢ ⁹ 

⌐⁸ᵘ─ ≤ᵙ─◖Ⱨכ ┘ ╩ ⇔⁸ ┘ ─

∆╢↓≤⁹ 

⁸ᵙ⌐○ⱨ☿♇♩ ╩ ⇔⁸ ⌐ ∆╢↓≤⁹ 

⌐│ ≤ ┘ ╩ ∆╢↓≤⁹╕√ ∏ ╩ 5

⌐ ℮ ╩ ∆╢↓≤⁹ 

│⁸ ⌐ ≠⅝ ∆╢↓≤⁹ 
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 ─  

 ─  

 

      ─  

    ⁸        

          

      ─  

      ⁸  

ⱷכ♃כ ┘        

 

  

⌐≈™≡ 

⅜ ─ │⁸ ⅜ ∆╢↓≤⁹ 

⅜ ─ │⁸ ┘ ╩ ◗ⱶ ⇔⁸ ╩ ∆╢↓

≤⁹ 

⌐≈™≡ 

┘ ╩ ◗ⱶ ⇔⁸ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ⅜ ⅛ ⅛ủ≢ ╗↓≤⁹ 

⌐≈™≡ 

╩ ∆╢ ≢⁸ ≤⇔≡ ≤∆╢⁹╕√⁸ ⅜ ≈ №╢ │⁸

⌐ ⇔≡ ∆╢↓≤⁹ ≤ ⅜ ⌂╢ ⌐⅔™≡⁸ ╩ ∆

╢ │ ─ ☻Ɑכ☻╩ ↑√ ≢⁸ ⅛╠ ╩◌♇◖ ⅝≤∆╢↓≤⁹ 

⌐≈™≡ 

≤ ≤∆╢⁹ 

⌐≈™≡ 

─ │ ╙ ∆╢↓≤⁹ 

⌐≈™≡ 

⁸ ⁸ ─™∏╣⅛╩ủ≢ ╗↓≤⁹ ─ │ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

≤ ≤∆╢⁹ 

┘ ⌐≈™≡│⁸∕─ ≡─ ╩ ╢↓≤⁹ 

│⁸ ≢ ⇔√ ⅛╠ ∆╢ ⁸∕─ ─

╩ ↑╢↓≤⁹ ⅜™⌂™ │⁸ ─ ╩ ↑╢↓≤⁹ 

╕√⁸ ⅛╠ ─ ╩ ↑≡ ⇔√ ⅛╠ ∆╢ │⁸

─ ─ ╩ ↑╢↓≤⁹ 

⌐≈™≡ 

⌐ ⅜⌂ↄ ≢⅝╢╟℮⌂ ⌐∆╢↓≤⁹ 
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⌐≈™≡ 

⅜ ≤∆╢ ╩⁸ ≤ ∑╩ ™ ∆╢↓≤⁹ 

⌂⅔⁸ ┘ ⌐≈™≡│ ⁸ ⌐⅔™≡│ ≤ ╦∑⁸

╩ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ╩ủ≢ ╗↓≤⁹ 

─ │⁸ ┘ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ╕√│ ─ ╩ ∆╢↓≤⁹ 

│ ─ ≢ ╩ ╡⁸ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

∆╢ ─ ⁸ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

∆╢ ╩ ⇔⁸ ∆╢↓≤⁹ 

⌐≈™≡ 

⁸ ⁸ ⁸ ─∕╣∙╣─ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

┘ ╩ ∆╢⁹ 

│⁸ ⅜ ∆╢ ╩ ∆╢⁹ 

⌐≈™≡│₈  ₉ ┘₈  ₉⌐╟╢  

⌐≈™≡ 

⁸ ─ ╩ ∆╢⁹ ┘ ─≤⅝ ∆╢↓≤⁹ 

⌐≈™≡ 

─≤⅝ ∆╢↓≤⁹ ─≤⅝│ ⌐ ⅝⌐≡ ∆╢↓≤⁹ 

⌐≈™≡ 

ᵑ ╩ ⇔⁸ ╩ ⌐⇔⁸ ⅜ ⌐⌂╢╟℮⌐∆╢↓≤⁹ 

ᵒ ─ ┘ ⅝ ⇔ │ ≢ ↄ↓≤⁹ 

ᵓ ╩ ∆╢↓≤⁹ 

ᵔ ┘ ╩ ∆╢↓≤⁹ 

ᵕ ╩ ⇔≡ ∆╢ │ ⌐╟╢↓≤⁹ 

⌐ ה ╩ ⇔⌂™↓≤⁹ 

╛ ה ⅜│∫⅝╡≤ ╖ ╣╢↓≤⁹ 

⅜ ה ↕╣⁸ ─╖≢ ⌐ ≢⅝╢↓≤⁹ 

ᵖ ⌐ ה ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

ⱷכ♃כ─ ≤ ╩ ∆╢↓≤⁹ 
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 ─  

 

│⁸ ╩ ⇔√─∟⁸ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

┘           

⁸ ⁸     

ⱷכ♃כ ┘         

 

  

⌐≈™≡ 

⌐ ∆╢⁹ 

⌐≈™≡ 

⌐ ∆╢⁹ 

⌐≈™≡ 

⅜ ⇔√≤⅝⌐ ∆╢⁹ 

⌐≈™≡ 

⁸ ⌐≈™≡│⁸ ─ ─╖ ∆╢⁹ │

⌐ ∆╢⁹ 

⌐≈™≡ 

ⱷכ♃כ ⌐ ∆╢⁹ 

⌐≈™≡ 

∆╢⁹ 
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ⱷכ♃כ─   

Ⱶꜞⱷכ♩ꜟ  

 

 ─ ╖─ ─ ⅛╠ ╖─ ╕≢ ⅝ ⅝

⌐ ╩ ∆╢ ⅜⁸ ─ ─ ⌐ ∆╢ ╕√

│ ⁸ ⁸ ∕

─ ↓╣╠⌐ ∏╢ ⅜ ─ ─√╘⌐ ∆╢ ≢⁸

─ ⅜ ≤ ╘╠╣╢╙─⌐№∫≡│⁸ 

  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ  

 

  ⱷכ♃כ ╩ ∆╢≤⅝⁹ 

  ╩ ⁸ ⇔⁸ ⱷכ♃כ╩ ⱷכ♃כ ─ ∆╢≤⅝⁹ 

√∞⇔⁸ ⇔™ ⱷכ♃כ─ ─ ≤ ─ ⱷכ♃כ─ ─ ⁹ 

 ─ ⌐│⁸10 ─ ┘ ⅜ ╕╣≡™╕∆⁹ 
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   ⌐≈⅝  

     

    

ⱷכ♃כ─ ╩ ∆╢ ⌐ ╢⁹  
 

    

╩ ╗⁹  

 

√∞⇔⁸ ⌂ ┘ 

⌐№∫≡│⁸ 

 

 

Ⱶꜞⱷכ♩ꜟ   

Ⱶꜞⱷכ♩ꜟ  

Ⱶꜞⱷכ♩ꜟ   

   

 

ⱷכ♩ꜟ╩ ⅎ 

ⱷכ♩ꜟ  
 

ⱷכ♩ꜟ╩ 

ⅎ╢╙─ 
 

ⱷכ♃כ 

  

  

  

 

 ╩ ™⁸ ┘ ⱷכ♃כ╩ ∆╢ │⁸ ─ ┘ ⱷ

─כ♃כ ⌐ ∆╢ ┘⌐ ─ ⌐ ∆╢ ─ ─ ⌐ ∆╢

─ ≤∆╢⁹ 

 

 ╩ ™⁸ ╩ ∆╢ │⁸ ─ ┘ ─ ⌐ ∆

╢ ─ ≤∆╢⁹ 

 

 ─ │⁸ ─ ┘ ─ ⌐ ∆╢ ─ ≤

∆╢⁹ 

 

 ─╖─ │⁸ ─ ┘ ─ ⌐ ∆╢ ─ ≤

∆╢⁹ 

 

 ⱷכ♃כ─╖─ ─ │⁸ ⱷכ♃כ─ ⌐ ∆╢ ─╖≤∆╢⁹ 
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 ─  

 

─ │ ─≤⅔╡≤∆╢⁹ 

 

ⱷכ♃כ ⌐ ∆╢  

│⁸ ⅛╠ ↕╣√ ⱷכ♃─ ⌂ ╩ ╡⁸ ⇔⁸╕√│ ⇔√ ⌐│⁸

─ ╘╢ ╩ ⇔⁸╕√⁸ ⌐ ⅜ ∂√ ⌐│⁸ ╩╙∫≡

™√⇔╕∆⁹ 

        

            ủ 

 

⌐ ∆╢ ה   ⌐ ∆╢  

⅛╠ ─ ╕≢╩ ↄ⁸ ⌐⅔↑╢ ⌐

≈™≡│⁸ ⌐≡ ™√⇔╕∆⁹ 

        

            ủ 

 

⌐ ╢ ⌐ ∆╢ ה כꜝכ◒כ♃כ◊►ה  

ה ╩כꜝכ◒כ♃כ◊►ה ™√⇔╕∆⅜⁸ ה ⌐╟╡ ┘ ⌐

⅜ ∂≡╙ ≢ ⇔╕∆⁹ 

        

            ủ 

 

1 ─ ─ ⌐ ∆╢  

╩ ℮ ⌐│⁸ ⌐ ⇔ ─ ╩

↑√ ⁸ ™√⇔╕∆⁹ 

        

            ủ 

 

⌐ ∆╢  

⁸↓─ │⁸ủủủủ╩ ≤⇔ủủ ⌐≡ ™√⇔╕∆⁹ 

        

            ủ 

  

            ủ 

 

⌐ ∆╢  

⅛╠ ⇔√ ─ ─ │⁸ ≢ ╩╙∫≡ ™√⇔╕∆⁹ 

        

            ủ 

 

♃fi◒ ⌐ ∆╢  

─ │ ╩╙∫≡ ™⁸ ⌐Ⱳכꜟ♃♇ⱪ⌐≈™≡│ ╩ ™╕

∆⁹ 

        

            ủ 

⁸ ⌐ ∆╢  

ה ⌐╟╡ ⌐ ⅜ ∂≡╙ ⌐ │ ⇔╕∑╪⁹ 

        

            ủ 
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⌐ ∆╢  

╩ ⇔╕∆⅜⁸ ⅜ ∂≡╙ ⌐ ╩ ⇔╕∑╪⁹ 

        

            ủ 

 

⌐ ∆╢  

╩ ™√⇔╕∆⅜⁸ ≢─⅝ ⌐╟╢ ┘ ⁸ ─ ⁸∕─

⅜ ∂≡╙ ─ ⌐⅔™≡ ╩ ™⁸ ⌐│ ╩ ⇔╕∑╪⁹ 

        

            ủ 

 

ⱷכ◌כ         

 

─ ⌐ ∆╢  

ה ⌐≈™≡─ │⁸ ≢ ╩╙∫≡ ™⁸ ─ ⌐≈™≡│

⌐ ╩ ⇔╕∑╪⁹ 

        

            ủ 

 

⌐≈™≡│⁸ 24 4 ─ ⌐ ≠⅝⁸ ─ ⌐╟╡⁸ ╩ ∆╢↓≤ 

╕≢⁸ ─╖ ⇔ ™√⇔╕∆⁹  

 

⌐ ⇔ ╩ ∆ ⌐ ∆╢  

↓─ ⁸ ⌐⅔↑╢ ⌐ ℮ ⌐ ⇔≡ ┼─ ╩ ∆

╩ ™╕∆⅜⁸ ─ ≢⁸ ⌐≡ ⇔√ ⅜ ⌐⌂∫√ ⌐│

⌐≡ ⇔⁸ ─ ╛ ⌐ ⅜ ∂√ ⌐│ ⌐≡ ⇔╕∆⁹ 

╕√⁸ ╛ ⌐╟╡ ⅜№╢ │⁸ ╙ ╘ ─ ⌐≈™≡

∏╢↓≤╩ ™√⇔╕∆⁹ 

 

╩ ↑╢ ⌐ ∆╢  

↓─ ⁸      ⌐⅔™≡ ╩ ╙ ↑╢

╩ ⇔ ╖╕∆⅜⁸ ⅜ ⁸ ∏ ⌐

╩ ∂≡ ─ ╖╩ ™⁸ ╩ ↑╕∆⁹ 

⌂⅔⁸ ─ ╩ ↑∏⌐ ╩ ⇔√ ⌐│⁸ ─ ╩

⅝⇔⁸ ↕╣╢╕≢─ ⁸ ≤⇔⁸ ╖⁸ ─

⁸ ─ ⌐ ™╕∆⁹ 

─ ⌐ ╦⌂™ ⌐│⁸ ⌐ ≠⅝ ╩ ↕╣≡╙

⇔ ≡╩™√⇔╕∑╪⁹ 

╕√⁸ ⌐≈™≡ ⌐╟╡ ⅜№╢ ⌐╙⁸ ─

≡╩ ⇔╕∆⁹ 

 

─ ⌐ ∆╢  

     ⌐⅔™≡ ∆╢ ⌐≈⅝╕⇔≡│⁸ ─ ⌐≈™≡│⁸

⌐ ⇔ │ ⇔╕∑╪⁹ 

╕√⁸ ─ ⅜ ─≤⅝│⁸ ╩ ∫≡  ┘ ╩ ™√⇔╕∆⁹ 

 

╩ ∆╢ ⌐ ∆╢  

     ⌐ ∆╢ ─ │ ╩ ∫≡ ⌂™╕∆⁹ 

⌂⅔⁸ ─ ה ⌐╟╡ ─ ┘ ⅜ ∂√ ╙

⌐ ⇔⁸ ⌂≥│ ⇔╕∑╪⁹ 
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9 ⌐≈™≡ 

─ ─ ╩⇔⌂™ ɫ20~25 ⌐⅔™≡│☻♥fi꜠☻ ⁸   

ɫ50 ⌐≈™≡│ HPPE ⁸ɫ75 ⌐≈™≡│ HRDIP -NS ┘ GX │ ∏

∆╢↓≤⁹ 

 

 

─ ה ⅜⌂ↄ⁸ ⌐ ⅜⌂ↄ⁸ ╢╟℮⌂ ⌐∆╢↓≤⁹ 

≡⌐ ה ╩⇔≡╙╠™ ─↓≤⁹ 

─ ⌐ ╡⅝╠∏⁸ ⌐ ∆╢ │⁸ ⌐╙ ⁸ ╩ ╢↓≤⁹ 

⁸≡⌐ ה ╩ ∆ │⁸ ⌐≡ ╩ ∆╢↓≤⁹ 
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─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

  

 

⁸ ⁸ │⁸ ↕╣√ ⁸ ⁸ ⌐╟╡ ⇔⁸ ⅜ ≡╙ ⌐

─ ╩ ╢↓≤⅜≢⅝╢╙─≢№╢↓≤⁹ 

 

 

CAD ⌐╟╡ ∆╢↓≤⁹ 

 

 │ ╩ ∆╢↓≤⁹ 

 ─ ╩ ℮ │⁸ ─ ≤ ─╙─╩ ∆╢↓≤⁹ 

 ⌐ ╕╠⌂™ │⁸ ╩ ⌐ ∆╢↓≤⁹ 

 ─ │⁸A2 ≢ ⇔⁸ ┘ ─

ה ⇔√╙─╩ ∆╢↓≤⁹ 

 

⌂ ≢ ╟ↄ ╛∆ↄ ↄ↓≤⁹ 

┘  

┘ │⁸ ⁸ ⁸ ⌐ ⌐ ⇔√ ⅝↕⌐ ⇔≡⁸A4 ┼ ⇔√

≢╙ ╘╢◘▬☼≢⁸ ╟ↄ ∆╢↓≤⁹ 

╕√⁸ ⌐≈™≡│ ─≤⅔╡ ⅝ ∆↓≤⁹ 

 

    

   0.30.5mm  

   0.10.2mm  

  
 0.1mm 

  
 

   0.10.2mm  

   0.30.5mm  

   0.10.2mm  

   0.30.5mm  
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─ │ ─≤⅔╡≤∆╢⁹ 

   

            

 L.P Lead Pipe 

 C.P Copper Pipes 

 G.P Galvanized Steel Pipe 

 V.P Unplasticized Polyvinyl Chloride Pipe 

-  T.L.G.P Tar Epoxy Lining Steel Pipe 

 P.P Polyethylene Pipe 

 C.I.P Cast Iron Pipe 

 M.D.I.P Mechanical Ductile Iron Pipe 

 HR.D.I.P Tyton Ductile Iron Pipe 

 V.L.G.P Unplasticized Polyvinyl Chloride Lining Pipe 

 H.I.V.P High Impact Polyvinyl Chloride Pipe 

 P.L.G.P Polyethylene Powder Lining Steel Pipe 

 S.S.P Stainless Steel Pipe 

 X.P.E.P Cross Linked Polyethylene Pipe 

 P.B.P Polybutene Pipe 

 H.P.P.E Higher Performance Polyethylene Pipe 

 

 

│ ─≤⅔╡≤∆╢⁹ 

ה  ─⧵ה  

 

 

 

 

 

 

 

 

 

 

 

  ─  
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P

  

 

 

 

 

 

 

 

 

 

 

  ─  

 

 ♃fi◒ ∕─  

 

 

 

 

 

 

  ♃fi◒ ─  

 

  

 

 

 

 

 

 

 

 

 

  ─  

  



144 

 

   

 ─ │Ⱶꜞⱷכ♩ꜟ mm ⁸ ─ │ⱷכ♩ꜟ m ≤∆╢↓≤⁹ 

 │⁸ 1 ╕≢ ↄ↓≤⁹ 

 ⌂≤⅝│⁸ ⅝ ⇔ ╩ ™∏⁸ ⇔╛∆™≤↓╤⌐ ⇔⁸ ⌂≤⅝│⁸

⅝ ⇔ ╩ ™≡ ╩ ∆╢⁹ 

   

 ─ ⅜╦⅛╢╟℮⌐ ─ ╩ ∆╢↓≤⁹ 

▪ ה  ─ ─ │ ⁸ ─ │  

▬   

►   

◄  ─  

○  ≤ ─  

◌  ┘ ⌐ ─ⱷכ♃כ⅜ ∆╢ ─  

◐  ⱷ⁸כ♃כ ─  

◒ ה  ─  

◔ ה  ─ ⁸ ⁸ ה ⁸  

◖  ─ ⁸  

◘   

◦  ≤─  

 ⌐ ╩ ⅎ╢ ⅜№╢ │⁸ ╩ ⌐ ↄ↓≤⁹ 

 ⅛╠─ ─ ⇔ ─○ⱨ☿♇♩ ┘ ─○ⱨ☿♇♩│⁸ ⌐

∆╢↓≤⁹ 

 ─ │⁸ ⁸ ⁸ ╩ ⌐ ∆╢↓≤⁹ 

 ─ │⁸ ⁸ ⁸ ╩ ⌐ ⌐ ∆╢─≢⁸ ⌂╙

─╩ ⅝ ∆╢⁹ 

 ╩ ∆╢≤⅝│⁸ ∆╢╙── ╩ ∆╢↓≤⁹ 

 ⌂ │ ⌐╟╡ ∆╢↓≤⁹ 

 ⅜ ╩ ≤⇔⁸ ╩ ∆╢↓≤⁹ 

   

 │⁸ ⌐ ⌂ↄ ─ ⅜╦⅛╢╟℮⌐⁸ ⌐ ⇔≡⅔⅔╗⌡ 45

─ ≢ ↄ↓≤⁹ 

 │⁸ ⁸ ⁸ ⁸ ⁸ ╩≢⅝╢∞↑ ⌐ ∆╢↓≤⁹ 

 ⌐ ╩ ⅎ╢ ⅜№╢ │⁸ ╩ ↄ↓≤⁹ 

  

 ⌐ ─ ╡ ⇔ ╩ ℮ │ ∏ ∆╢↓≤⁹ 

 ─ ⁸ ⁸ ⁸ ↕ ╩ ∆╢↓≤⁹ 

 ─ ⁸ ⁸ ↕ ╩ ∆╢↓≤⁹ 

 ─ ⁸ ╛ ─ ╩ ∆╢↓≤⁹ 
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wc

0.9

6.0 0.5

6.0

0.9

2.0

  

 ─╟℮⌐ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

⌐≡ ⅜№╢ ─ │⁸ ─ ⌐ ∆╢↓≤⁹ 

  ꜠▬▪►♩ 

 

  

∆╢ ⁸ ─ ⁸ ⁸ ╩ ∆╢⁹ 

 

  

 ⁸ ─ │⁸ ─≤⅔╡≢№╢⁹ 

 

 13 25 50 150  

 0.2 2.0 2.7 18.0 

× ה  

 10.0×50VLGP  

 25.0×25VP 

 ≤│⁸ ⁸ ⁸ ⌐ ─⌂™╙─ ╩™℮⁹ 

╕√⁸ ─ ⌂ ≤│⁸ ⅜≢⅝⌂™ ⅎ┌⁸ ⌂ ⅜╡ ╩™℮⁹ 
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0.1   13VLGP
      +1.5 0.1

  20VLGP 2.0 5.0
0.1

0.5  +1.5       2.5
+1.2    6.0

0.1       +1.4 1.0
0.3   1.0

      1.5 +1.0
7.0 0.5

     5.0
0.5

0.5 0.5

    +0.9

2.0

8.0

4.0

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

  ⅝ ⇔  
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13VLGP 13VLGP

2.0 14.0 8.0 12.0
1.0

2.0
13VLGP       13VLGP +1.3

2.0
0.2

0.2
     +1.3 7.0

    +1.4    20VLGP
    0.3

2.0 5.0

16.0

0.3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ─  

 

 

 

 

 

 

 

 

 

 

 

  ▪Ɽכ♩ ─ ─  
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 │⁸↓─ ⌐ ∆≤⅔╡⁸ ≢ ℮↓≤⁹ 

 ♪꜡ ⅝ ╩ ⌐ ╡ ↑╢↓≤⁹ 

 ╡│⁸ ─ ↕≤∆╢↓≤⁹ 

 ⌐│⁸ ╩ ⇔⁸ ─ ╙ ∆╢↓≤⁹ 

 ⁸ ⁸ ⁸ ⁸ ╩ ∆╢↓≤⁹ 

 ─ ╩ ℮↓≤⁹ 

 ⇔⌂™ ╩ │⁸∆═≡─ ╩ ≢ ℮↓≤⁹ 

 ╩ ∆╢ │⁸ ─ ╩ ∆╢↓≤⁹ 

 

  ─  
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0.2

+0.9

0.3

-0.1+0.1

0.2

0.20.2 0.3

+0.1+0.9 -0.1

 ─ ─ ─  

 ⌐≈™≡ 

▪  │⁸1 100╕√│ 1 200⌐≡ ⁹⌂⅔⁸ ╩ꜟכ◔☻∏ ⌐ ∆╢↓

≤⁹ 

▬  ╩ ⌐ ∆╢↓≤⁹ 

►  ╡╩ ⌐ ∆╢↓≤⁹⌂⅔⁸ ⁸ ⌐    ∆╢↓≤⁹ 

◄ │⁸ ⌐≡ ∆╢↓≤⁹ 

○  ╡ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

◌  ╡ ─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

◐  │⁸ ⌐≡ ∆╢⁹ 

      

      

      

      

      

   
 

 
  

 
 

 
 

 
  

      

      

  ᵑ  

◒  ─ ╩ ─↓≤⁹ ⌐ ╩ ∆╢⁹ 

◔  ⌐ ╢ ⌐≈™≡│⁸ ╩ ╡ ╢↓≤⁹ 

◖  ╩ ∆╢↓≤⁹ 

◘  ─ ⁸ ⁸ ╩ ∆╢↓≤⁹ 

◦  ╩ ∆╢↓≤⁹ 

☻  ⱷכ♃כ ╡  
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 ⌐≈™≡ 

▪  1 100╕√│ 1 200⌐≡ ∆╢↓≤⁹ 

▬  ╛ ⌐ ∆╢↓≤⁹ 

─ ⌐≈™≡ 

5 ⌐ ∆╢ ⌐ ⇔√ ╩ ∆╢↓≤⁹ 
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  ≡─  

 

 

  

N
 (ủ

) 

(ủ
) 
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  ─  

 

 

 

  

N
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  ─  

 

 

  

N
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 ─  

 

  ┘ ⅜╦⅛╢╟℮⌐ ╩ ∆╢↓≤⁹ 

  ─ │ ⌐ ∆╢╙─≤⇔⁸ ─ ≢ ∆╢↓≤⁹ ─

⌐│⁸ ─╖╩ ∆╢↓≤⁹ 

  ─ ─ ⅜ ≢⅝╢↓≤⁹ 

 

  

⌐≈™≡ 

─  

 ─ │⁸ ⌐ ∆╢ ≢│⌂™⅜⁸ 14

─ 2 5 ⌐⁸ ⌐≈™≡⁸ ⌐ ─

─ ⌐ ∆╢ ⅜ ╘╠╣√√╘⁸ ─ ─ ≤⇔≡ ⇔≡⅔ↄ

⅜№╢√╘≢№╢⁹ 

 ∆╢ │ ─≤⅔╡≤∆╢⁹ 

⁸ ⁸ ⁸ ⱷכ♃כ ╡─ PS ⁸

ⱷכ♃כ ⁸ ⁸ ┘ ⁸ ╡─

ⱨ▼fi☻  
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⌐╟╡ ╩ ∆╢↓≤⁹ 

 

⌐ ⱷכ♃כ╩ ∆╢  

     

ᵑ  1  

ᵒ ─ ⇔ 1 ⁸ ⁸  

ᵓ  1  

ᵔ   1  

ᵕ  1 ─ ╩ ↑╢  

ᵖ  3 ה ⁸ │  

ᵗ  1  

ᵘ  1  

ᵙ  1  

ᵚ  1  

 

   

ᵓהᵔ⌐≈™≡ 

ᵒ ─ ⇔⅜⌂™ ⌐≥∟╠⅛╩ ∆╢⁹ 

ᵕ⌐≈™≡ 

∆╢ ⱷכ♃כ─ ⅜ɫ20mm ≢⁸ ╖─ ⅛╠ 3 ╟╡

╖─ ╕≢ ⅝ ⅝ ⌐ ╩ ∆╢ ≢ ⅜ ╢ ⅜ ─

─ ⌐ ∆╢ ≢ ─ ╩ ↑╢≤⅝⌐ ∆╢⁹ 

ᵖ⌐≈™≡ 

╩ ∆╢⌐№√╡⁸ ─ ╩ ╕√│ ⁸№╢

™│ ∆╢ ⁸ ─ ⇔√ ⌐⁸ ┘ ⌐ ∆╢

│⁸ ─ ╩ ™╢↓≤⁹╒⅛⌐⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ │ ─

╩ ∆╢⁹ ╩ ⇔⁸ ─ ╩ ≡⅛╠⁸ ⌐ ∆╢⁹ 

⌂⅔⁸ ⌐ ∆╢≤⅝│⁸  ≤ ∆╢↓≤⁹ 

⁸ ⌐≈™≡│ ≤ ⌐ ⇔⁸ ה ┘⁸ ⌐≈™≡

╩ ↑╢↓≤⁹ ─ │ ╟╡ ∆╢⁹ 

ᵗ⌐≈™≡ 

╩ ∆╢ ⁸ ∕─ ⌂ ⌐╟╡⁸ ─ ╕√

│ ╩ ∆╢≤⅝⌐ ⌐ ∆╢ ⁹ 

ᵘ⌐≈™≡ 

─ ╛ ⌐ ⅜ ∂√≤⅝⌐ ⌐ ↑ ╢ ⁹ 
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ᵙ⌐≈™≡ 

⌐ ⇔≡™╢ ╛ ╩ ∆╢ ⌐ ↑ ╢ ⁹ 

 

⌐╟╡ ╩ ∆╢  

     

ᵑ ─ ⇔ 1  

ᵒ  1  

ᵓ  1  

ᵔ  3 ה ⁸ │  

ᵕ  1 ─  

ᵖ   1 ─  

ᵗ ─ 3ﬞ ⌐ ↕╣√╙─  1 ─  

ᵘ ─  1  

ᵙ ⌐ ≤⌂╢ ─ ⇔ 1  

ᵚ    

ᵛ    

 

   

ᵒ⁸ᵓ⌐≈™≡ 

─ ⌐ ∆╢⁹ 

ᵔ⌐≈™≡ 

 ᵖ≤ ∂⁹ 

 

ⱷכ♃כ╩ ∆╢ ⌐ ∆╢  

     

ᵑ ⱷכ♃כ⌐╟╢  1  

ᵒ ⱷכ♃כ ┘  1  

ᵓ  1  

ᵔ ─  1  

ᵕ  1  

 

   

ᵑ⌐≈™≡ 

─ ⁸╕√│ ─ ⅜ ⁸ ┘ ╩ ∆╢

⌐⁸ ⱷכ♃כ╩ ─ ⌐ ─ ≢ ⇔⁸ ∆╢≤™℮ ─╙≤

⌐ ∆╢ ⁹ 

ᵕ⌐≈™≡ 

│⁸ ⁸ ┘ ⁸ ⁸ ⁸ ⱷכ♃כ─ ╡─

PS ⁸ ⱷכ♃כ ╡ ↑ ⁸ ⁸ ┘
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⁸ ╡─ ⱨ▼fi☻ ⁹ 

β │ⱨ□▬ꜟ ∂⇔⁸ ─ ≤ ╩ ≤ ⌐ ∆╢↓≤⁹ 

 

☻ⱪꜞfi◒ꜝכ╩ ∆╢  

     

ᵑ ─  1  

ᵒ  1  

ᵓ ∆╢ ─  1  

 

   

≤ ╩ ↑╢ ה  

ה ╢↑≈╩fiכ꜠♪╙≥ │ ⌐ ™⌂™ ⌐∆╢⁹ 

 

⌐≡ ╩ ∆╢  

     

ᵑ  1  
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 ⅝ ┘  

 

  │⁸ ⅜ ⁸ ╛⅛⌐ ╩ ⇔⁸

╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

  │⁸ ∏ ─ ⅜ ∆╢↓≤⁹ 

   

─  

ᵑ ♥☻♩ ─ ⁸ ⱷ2כ♃כ ─  

ᵒ  

ᵓ │ ⌐ ∆╢↓≤  

∆╢ ─  

─ ─╒⅛⌐ ⌂  

ᵑ ○ⱨ☿♇♩  

ᵒ ─  

ᵓ ∕─ ⌂  

─  

─ ─╒⅛⌐ ⌂  

ᵑ   P.236  

ᵒ ─  

  ─ ⁸ ⅜№╢ │⁸ │ ╛⅛⌐∕─ ╩╛╡ ⇔⁸ ╩ ↑

⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸ ⌂ ⇔│ ⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹ 

  │ ─ ⁸ ⇔√ │⁸ ⱪ꜠כ♩╩ ─ ⌐ ╡⁸

╩ ⌐ ∆╢⁹ 

 

   

⌐≈™≡ 

│⁸ 8 30 ⅛╠ 11 ╕≢ ┘ 3 30 ⅛╠ 4 30

╕≢≤⇔⁸ ⌐ ╩ ℮⁹ ⌐ ⅜№╢ │⁸ ╩ ℮⁹ 

─ ⁸ ─≤⅝│ ─ ╩ ℮⁹ 

⌐≈™≡ 

 ᵓ ⱷ⁸╡╦╕כ♃כ ⱷ1כ♃כ ─ ╩ ∆╢↓≤⁹ 

 ᵓ ─  

        

⌐≈™≡ 

ⱪ꜠כ♩│ ⌐ ╢⁹ 
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3.0

ɫ100MDIP

0.75

( AS)

5.0

 

 ─  

 

│ ⌐≈™≡ ⇔≡ ╩ ⇔ ╗↓≤⁹ 

   

   

 

   

⌐≈™≡ 

⁸ ⁸ ╩ ∆╢↓≤⁹ 

⌐≈™≡ 

─ ⌐≈™≡ ∆╢↓≤⁹ 

 

 ─  

 

  ─ ⅜№╢ │⁸₈ ₉⌐╟╡ ╩ ∆╢↓≤⁹ 

  │⁸ ∆╢ ⁸ ─ ⁸ ⁸ ─ ╩ ℮⁹ 

 

   

⌐≈™≡ 

⌂ │⁸ ⌐ ╩ ∆╢↓≤⁹ ─○ⱨ☿♇♩│ ∏ ∆╢↓

≤⁹╕√⁸₈ ₉╩ ∆╢↓≤⁹ 

 

 ┘○ⱨ☿♇♩ ─  

 

┘○ⱨ☿♇♩ │⁸ ⌐ ≠⅝ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

  ○ⱨ☿♇♩  
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1 ⌐ ∂√ ⌐≈™≡│⁸ ╩ ∫√ ⅜ ⇔≡

↓╣╩ ⇔⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸∕─ ⅜ ⁸╕√│ ─ ⇔ↄ│

⌐╟╢ │⁸∕─ ╡≢⌂™⁹ 

 

 ─  

 

  │⁸ ה ┘ ⁸ ⌐ ⅝⁸ ™─ ⁸

⅜ ℮⁹ 

  │ ⁸ ┘ ⌐╟╡ ℮⁹ 

   

 

╩ ∆╢↓≤⁹ 

≤─  

─ ⁸ ⁸ ⁸ ⁸ ⱷכ♃כ─ ┘ ⌐≈™≡⁸ ≤

⇔⁸ ⇔≡™╢ │⁸ ─ ╩↕∑╢↓≤⁹ 

─  

─ ⁸ ⁸ ─ ╩ ∆╢↓≤⁹ 

⁸ ↕ ⅜ ≥⅔╡⌂↕╣≡™╢⅛ ∆╢↓≤⁹ 

─  

↕╣√ ⅛╠ ⇔⁸ ≢ ∆╢⁹ 

│⁸ ≢ 0.1mg/ſ⁸ ≢ 0.4mg/ſ≤⇔⁸∕─ ⌐ √⌂™ │⁸

⇔≡│⌂╠⌂™⁹╕√⁸ ┘ ⌐≈™≡╙ ∆╢↓≤⁹ 

 

┘ ⌐ ⅜№╢≤ ⅎ╠╣╢≤⅝│⁸ ⌐╟╡∕─ ╩ ℮↓≤⁹ 

 

 

 ─  

 

  │⁸ ─ ╕√│ ⌐╟╡⁸ ⅜ ה

⌐ ⇔≡™╢↓≤╩ ∆╢↓≤⁹ 

  ─ ⌐ ╩ ∆╢≤≤╙⌐⁸ ⁸ ┘

╩ ℮↓≤⁹ 

 

   

⌐⅔™≡ ∆╢ │⁸ ─≤⅔╡≢№╢⁹ 
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⅜ ה ≢⅝╢╟℮⁸ ┘ ⌂ ⅜ ↕╣≡™╢↓≤⁹ 

⅜ ה ↕╣≡™╢↓≤⁹ 

 

 

 

⅜ ה ↕╣≡™╢↓≤⁹ 

─ ה ⁸ ⅜╦⅛╡╛∆ↄ ↕╣≡™╢↓≤⁹ 

─ ה ⅜╦⅛╡╛∆™↓≤⁹ 

─ ה ┘ ⅜ ↕╣≡™╢↓≤⁹ 

⅜♩♇☿ⱨ○─ ה ↕╣≡™╢↓≤⁹ 

≥ ה ⅜ ⇔≡™╢↓≤⁹ 

√╣↕ ה ⅜ ↕╣≡™╢↓≤⁹ 

─ ה ⁸ ┘ ⅜ ↕╣≡⅔╡⁸ 

ᵑ ┘ │⁸ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ה ⌐ ⇔√ ⌂ ⅜≤╠╣≡™╢↓≤⁹ ─

ה ה ה ה ─ ─  

   

┘  ─  

─ 

 

○ⱨ☿♇♩ ה ⌐ ↕╣≡™╢↓≤⁹ 

ⱷ⁸כ♃כ 

ⱷכ♃כ  

⁸│כ♃כⱷ ה ↑⁸ ╡⅜⌂ↄ⁸ ⌐ ╡

↑╠╣≡™╢↓≤⁹ 

⁸ ה ╡ ⅎ⌐ ⅜⌂™↓≤⁹ 

─ ה ⌐ ⅜⌂™↓≤⁹ 

⁸│ ה ↑ ┘ ⅝⅜⌂™↓≤⁹ 

─ ה ↕ ↕⅜ ↕╣≡™╢↓≤⁹ 

≥ ה  ∆╢↓≤⁹ 

∆╕ה╞⅝ ⁸≥↓™⌂⅜⅝ ה  ┘ ⌐ ∆╢↓≤⁹ 

 

⁸ ה ─ ⅜ ≤ ∆╢↓≤⁹ 

─ ה ─ ╩ ╓∆⅔∕╣─№╢ⱳfiⱪ⌐

↕╣≡™⌂™↓≤⁹ 

─ ה ⁸ ⁸ ⅜ ≢№╢↓≤⁹ 

─ ה ⁸ ⁸ ⁸ ╩ ∆╢√╘─

⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

─╘√─ ה ─ ─

⅜⌂↕╣≡™╢↓≤⁹ 

 Ⱡ◒◦ꜛfi⅜⌂↕╣≡™⌂™↓≤⁹◖☻꜡◒ ה

 

⌂ ה  ⅜ ╦╣≡™╢↓≤⁹ 

⌂ ה  ⅜ ╦╣≡™╢↓≤⁹ 

─ ה  ╩ ∆╢↓≤⁹ 

 

 

─ ה  ╩ ∆╢↓≤⁹ 

⌂ ה  ⅜ ╦╣≡™╢↓≤⁹ 

 
─ ≥ ה  ≤─ ─ ╩ ℮↓≤⁹ 

 

√⇔ ה ⁸ ⅛╠∕╣∙╣ ⇔⁸ ⱷ

כ♃כ ─ ┘ ─ ⁸ ⌂≥

⌐≈™≡ ∆╢↓≤⁹ 

 
─ ה ⌐╟╢ ≢⁸ ┘ ↑⌂≥─⌂

™↓≤╩ ∆╢↓≤⁹ 

─ ─ ה  ╩ ℮↓≤⁹ 
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 │ ─╟℮⌂ ⌐╟╡ ™⁸ │ ≤⇔≡ 1.75MPa ≤∆╢↓≤⁹ 

─ ╟╡  

 ⱷכ♃כ ♁◔♇♩╕√│ⱨꜝfi☺⌐♥☻♩ⱳfiⱪ╩ ∆╢⁹ 

 ╩ ╘≡⁸ ┘♥☻♩ⱳfiⱪ─ ⌐ ∆╢⁹ 

 ⇔⌂⅜╠⁸ ╩╦∏⅛⌐ ↑≡ ─ ╩ ↄ⁹ 

 ⅜ ⌐ ↑√╠⁸ ╩ ╘╢⁹ 

 ╩ ™ ⅜ 1.75MPa ⌐ ⇔√╠⁸♥☻♩ⱳfiⱪ─ⱣꜟⱩ╩ ╘≡ 1

∕─ ╩ ⇔⁸ ─ ─ ╩ ∆╢⁹ 

 │⁸ ⁸ ╩ ™≡ ╩ →≡⅛╠♥☻♩ⱳfiⱪ╩ ╡ ∆⁹

⌂⅔⁸ ╟╡ ⌐≈™≡╙⁸ ⌂ ≢ ╩ ℮⁹ 

 

⌐≈™≡│⁸  ─ ╩ ℮↓≤⁹ 

 

  ─  

  

 0.1mg/Є  

 ≢⌂™↓≤ 

 ⁿ 

 ⁿ 

╡ ⁿ 
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RF RF

5F 5F

4F 4F

3F 3F

2F 2F

 

 ─  

 

─ │⁸ ≢ ╘╢ ≢│⌂™⅜⁸ ⌐ ─ ⅜ ╘

╠╣≡™╢√╘⁸ ─ ╩ ∆╢√╘ ╩ ╘╢╙─≤∆╢⁹ 

╕√⁸ ─ ─ ⁸ ┘ ⌐№√∫≡│ ─╒⅛⁸ ⁸

─ ╩ ∆╢↓≤⁹ 

 

 

 ─  

 

│⁸₈   ₉─≤⅔╡≢№╢⁹™∏╣─ ╩≤╢⅛│⁸

⁸ ┘ ╩ ⇔≡ ∆╢↓≤⁹ 

 

   

       

 
⅛╠ ⱳfiⱪ⌐╟╡ ⌐ↄ╖ →⁸

≢ ∆╢  

 
⅛╠ⱳfiⱪ⌐╟╡ ⌐ ⇔⁸ ⌐ ∂╢

⌐╟╡ ∆╢  

ⱳfiⱪ  ⅛╠ⱳfiⱪ⌐╟╡ ⇔≡ ∆╢  

♃fi◒  
♃fi◒╩ ⌐ ⇔⁸ ⱳfiⱪ≤

≢ ┘⁸ ⅜ ⌂  

 

  

─ 4 │⁸ ─≤⅔╡≢№╢⁹ 

 

╟╡ ⌐ ⇔√ ⁸ ⌐ ↕╣√ ┼ⱳfiⱪ≢ ⇔⁸

⅛╠ ≢ ∆╢ ⌂ ╩™℮⁹ 
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3F

2F

 

⅛╠ ⱳfiⱪ⌐╟╡ ⌐ ⇔⁸ ⌐ ∂╢ ⌐╟╡

∆╢ ╩™™⁸ ─ ╩ ∆╢ ⌐⁸ ≤ ─ 2 ⌐ ↕

╣╢⁹ 

↓─ │⁸ ⌂ ≢⁸ ⌐ ╩ ≢⅝⌂™ⱦꜟ⁸

⌂≥⌐ ™╠╣╢⁹ 

 

 

 

 

 

 

   

 

ⱳfiⱪ  

╩ ≤⇔≡ ⱳfiⱪ⌐╟╡ ┼ ∆╢ ╩™™⁸∕─ ≤

⇔≡⁸ ≡∫╟⌐♃כ⸗ ⱳfiⱪ╩ ∆╢ ⅜№╢⁹ 

™∏╣─ ╙ ─ ╕√│ ─ ⌐ ∂≡⁸ ─ ⅜≢⅝╢⁹

↓─ │ ─ ╩ ╕⌂™ ⁸ ⌂ ⌂≥⌐ ™╠╣╢⁹ 

↓↓≢ ⁸│≥♃כ⸗ ⅜♃כ⸗ ╡ⱳfiⱪ⅜ ⇔≡™╢ ≢⁸ ╦∑≡

⇔⁸ ⌐╟╡ ⅜ ╕╢⁹ 

⁸│≥♃כ⸗ ⱳfiⱪ≤ ⁸№╢™│ ╩ ╦∑≡ ─ ╕

√│ ⌐ ╦∑≡ ─ ╩ ↕∑⁸ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

  ⱳfiⱪ  
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RF

3F

2F

♃fi◒  

♃fi◒│⁸ ─ ⌐Ⱪ♅ꜟ◗ⱶ ─ⱪꜝ♄כ ╩ ↑⁸∕─ⱪꜝ

╡╟⌐כ♄ ≤ ≤╩ ⇔⁸ⱪꜝ♄כ ⅜ ≤⌂∫≡⅔╡⁸ ≤ⱪꜝ♄כ

⅜ ≤⌂∫≡™╢⁹ ⱳfiⱪ⅜ ∆╢≤⁸ ↕╣√ ⅜ⱪꜝ♄כ ⌐ ↕╣⁸

↓─≤⅝ ─ ╙ ↕╣╢ ─♃fi◒╩™℮⁹ 

≤⇔≡ ┘ ─⅛╦╡⌐ ⌐ ↕╣⁸ ⱳfiⱪ≤ ≢ ┌╣╢⁹

─ │ ⅜ ≢№╢⅜⁸ ─ ≤ ∂⌐ │ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

  ⱳfiⱪ  

  



170 

 

 

  

 

  

 

│⁸ ─ 2 ╕√│ ⌐ ∆╢↓≤⁹ 

 

  

 ─ ↕│⁸ ≤⇔≡ 2 ╕≢─ ↕≤⇔⁸ ┼─ ─ ⌂ ⅜

╠╣╢╟℮⌐ ┘ ↕╩ ∆╢╙─≢№╢⁹ 

 │ ╢ↄ⁸ ⅜╟ↄ⁸ ─ ⌂ ⌐ ⇔⁸⇔ ⁸ ╕∆ ─

⌐ ⇔⌂™ ⌐ ↑╢↓≤⁹ 

 ╩ ⌐ ↑╢≤⅝⁸∕─ ⅜ ╟╡⅛⌂╡ ™≤⅝│⁸ ╩ ⌐

∟ →≡ ╕√│ ─ ╩ ∆╢↓≤⁹ 

√∞⇔⁸ ɫ40mm ─ ⌐≈™≡│ ∏ ╕√│ ╩ ∆╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  

╡╟⌐ⱪ♇♃ꜟכⱲה ─  

ה ⅛╠ ─  
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G.L.

 ─  

 

─ │⁸₈  ─ ₉⌐╟╢↓≤⁹ 

 

  

 

─ │⁸ ◖fi◒ꜞכ♩ ⁸ ╕√│ ─ ⌂ ─╙─╩ ™⁸

─ ⁸ ┘ ⇔⌂™╟℮⌂ ⌂ ≤⇔⁸ ─ ⌐ ⇔√╙─≢⌂↑╣┌

⌂╠⌂™⁹ 

 

  

 ─ ┘ ⌐╟∫≡⁸ ⌐ ─⌂™╙─╩ ∆╢↓≤⁹ 

 ⱴfiⱱכꜟ ┘ ⌂≥⅛╠│⁸ ⁸ ⁸∂╪№™ ┘ ⌂≥⅜ ╠⌂™╟℮⌐

∆╢↓≤⁹ 

 ⅛╠ ♃fi◒─ ⁸ ┘ ─ ╩ ⌐ ℮↓≤⅜≢⅝╢╟℮⌐∆╢√

╘⁸♃fi◒─ │ ⌂ↄ≤╙ 60cm ─ ╩ ≈↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

  ♃fi◒─ ─  

 

 ♃fi◒─ ⅛╠ ⌂ ─ ⁸ ─ ╩ ∆╢√╘⁸ ♃fi◒─

⁸ ╕√│ │⁸ ─ ╛ ╩ ⇔≡│⌂╠⌂™⁹ 

 

 

 

 

 

 

 

  ♃fi◒─  
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ה  ╕√│ ╩∆╢ⱴfiⱱכꜟ 60cm ─ ⅜ ∆╢↓≤⅜≢⅝╢╙─

┘☻♥♇ⱪ╩ ╡ ↑╢↓≤⁹ 

√∞⇔⁸ ♃fi◒ ─ ⅜ ╩ ⌡╢ │⁸↓─ ╡≢⌂™⁹⌂⅔⁸ⱴfiⱱכꜟ ┘

│⁸ ─ ⇔⌂™╙─≢№╢↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ⱴfiⱱכꜟ─  

 

 ♃fi◒⌐│ ┘ ╩ ↑╢╙─≤∆╢⁹ │⁸♃fi◒ ╩─╖ ╖ ╢

≤⇔⁸ │⁸♃fi◒─ ╟╡ ⅝ ∆↓≤⁹ 

 

 

 

 

 

 

 

 

 

 

β ─ │ ≤∆╢⁹ 

β ♃fi◒─ ┘ ⌐⅔™≡│⁸15 ─ 10 ─ 1 ─ ╩ ↑╢↓≤⁹ 

 

  ⅝ ↑─  
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 ╒↓╡⁸∕─ ⌂╙─⅜ ╠⌂™ ─ ╩ ⌐ ↑╢↓≤⁹ 

 

 

 

 

 

 

 

 

β ○כⱣכⱨ꜡כ ⁸ ┘ │⁸™∏╣╙ ╡ ↑─ 1 ╩ ⇔√╙─≢⁸

╙ ╕⇔™ ≤⇔≡ ⇔√╙─≢│⌂™⁹ 

 

כ꜡ⱨכⱣכ○   ┘ ─  

 

 ♃fi◒ ─ ⅜ ⌐№╡⁸⅛≈⁸ ♃fi◒ ⅛╠│ ⁸⇔ ⁸

♃fi◒ ─ כ꜡ⱨכⱣכ○│√╕ ⌐ ∆╢ │ ↄ ⁸●♁ꜞfi♃fi◒⁸∕─

⌂╙─╩ ╕√│ ⌐ ∆╢ ╕≢─ ⅜ 5m ─ ⌐⅔™≡│⁸

♃fi◒─ ⅛╠⁸ ⁸ ╕√│ ─ ⅜ ⌐ ⅎ╢╟℮⌂ ╩ ≈╟℮

∆╢↓≤⁹ 

 

 

 

 

 

 

 

  ⌂ ─ ─ ≤ ♃fi◒≤─  

 

 ♃fi◒─ ⌐ ╩ ∆╢⅔∕╣─№╢ ╛ ╩ ↑≡│⌂╠⌂™⁹ 

 

 

 

 

 

 

 

  ⌐ ╩ ↑⌂™   
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♃fi◒ ≢ ⅜ ⇔⁸ ⅜ ∏╢↓≤─⌂™╟℮⁸ ♃fi◒─ ≤

╩ ⌂ ⌐ ↑╢≤≤╙⌐⁸ ♃fi◒⅜ ⅝™ │⁸ ⌂ ╩ ↑╢↓

≤⁹ 

♃fi◒─ ⌐ ⇔⁸ ⅜ ⌂™ ─ ╕√│ ⌂ ─

│⁸ ⅜ ⌐ ╘╢ ≤⌂╢⅔∕╣⅜№╢─≢⁸ ─√╘─

╩ ↑╢ ⅜№╢⁹ 

 ⌐⅔↑╢ ─ ⌐ ∆╢ 4 ─ ⌐╟╡⁸

│⁸ ⌐⅔↑╢ ─ ─ ⁸ ┘

♃fi◒─ ╩⁸∕╣∙╣ 7 ⁸6 ﬞ ⁸1 ⌐ ⁸ ⌐

╦⌂↑╣┌⌂╠⌂™⁹ 

 ₈ 0.1mg/ſ⁹ 0.4mg/ſ₉ 

┘ ╩ ╡ ↑╢↓≤⁹ 

♃fi◒┼ ∆╢ │⁸ ⅜ ∏╢⅔∕╣─⌂™╙─╩ ∆╢↓≤⁹ 

♃fi◒─ │⁸ H.W.L ╟╡ ─ ╩ ≈↓≤⁹√∞⇔⁸ ⁸ ╩

℮ ⌂≥─ ╛⁸ ⅜ ⌐ ∟╛∆™╙─⌐≈™≡│⁸ ≤ ─ ∟ ≤

─ ╩ 20cm ≤∆╢⁹ 

 

 

 

 

1  2  

  

1.7ô+5 

3d  

 

3d

5d  

5d

 

4d  

 

4d

6d  

6d

7d  

7d

 

3.0ô 2.0ô+5 1.7ô+5 3.5ô 3.0ô 2.0ô+5 1.7ô+5 

 ᵑ ─ mm  ΐ ─ mm  

 ᵒ ─ ⅜ ─ │ ╩ ≤∆╢⁹ 

 ᵓ №┤╣ ╟╡ ⇔≢╙ ™ ⅜№╢ │ ≤╖⌂⇔⁸ 1 ⁸2 ─ ─ ⌐╟╢⁹ 

 ᵔ ⅜№┤╣ ⌐ ⇔ ≢⌂™ │⁸ ─ ≤ ⁸ ↑ ─№┤

╣ ≤─ ≤∆╢⁹ 

 

 

  

 

─ │⁸╒╓ ─≤⅔╡≢№╢⁹ 

 

1 ÷  
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 ≤ ≤─  

 

  │⁸ ─╖─ ─ ╩ ↑╢↓≤⅜ ≢№╢⁹ 

  ⌂ ⅜ ╦╣╢↓≤≢ ─ ⅜⌂ↄ⁸ ─ ╩ √∆ ⌐ ╡⁸

⌐⅔™≡⁸ ≤ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

◒꜡☻◖Ⱡ◒◦ꜛfi  

┼─  

─ ─  

[   ] 

 ≤ ─ ─ ™ 

 ─ ⅜ ⌐ ∆╢↓≤╩ ∆╢√╘⁸ ╩ ∆╢↓≤⁹ 

 ⅜ ≢ ─ ╩ ╛ ╩ ∆╢√╘⁸ ⅜ ≢

⅝╢╟℮ ─ ⌐ ⅝ ╩ ∆╢↓≤⁹ 

 ─ ≤ ─ │ ⇔≡│⌂╠⌂™⁹ ⅜ ∆╢ │⁸

╩ ℮⌂≥⁸ ⅜ ⌐ ≢⅝╢╟℮⁸ ╩ ∆╢↓≤⁹ 

 ⅜ ≤ ╩ ⇔≡ ⇔≡™╢↓≤╩ ⌐ ∆╢↓≤⁹ 

   │₈ ┘ ⌐⅔↑╢ ≢ ⌂ ─

⌐ ∆╢ ₉⌐ ≠™≡ ⅜ ℮↓≤⁹ 

 

 

▬ⱷכ☺  

 

 

 

 

 

 

 

 

 

 

 

 

 ▬ⱷכ☺  

  








