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Ẽ ╩ ⇔⌂™  
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╕√⁸ ⌐⁸ ─♩כ◦ ╩ ⱪ꜠ⱦꜙכ≢ ≢⅝╕∆⁹ 
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⁸│♩כ◦ ─ ⌐ ╦∑√ ╘∂⅛╠№╩♃כ♦ ⇔≡⅔ↄ◦כ♩≢

∆⁹ 

≢♩כ◦─╠╣↓ ⇔√ │⁸₈ ♃▬ⱪ₉≤₈ ♃▬ⱪ₉─ ⌐ ↕╣
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─♩כ◦ ♩כ◦.⁸₈2│ ₉─ ╩ ⇔≡ↄ∞↕™⁹ 
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─♩כ◦ ♩כ◦.⁸₈2│ ₉─ ╩ ⇔≡ↄ∞↕™⁹ 
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─ ╩Ⱳ♃fi─ ↄ⌐ ⇔≡№╡╕∆⁹ 
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─ │⁸ ─ ╛ ⁸⅔ ™─Ɽ♁◖fi─ ⌐╟
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╕√⁸ ─ ⌐כⱣ☻♃כ♥☻⁸│ ⅜ ↕╣╕∆⁹ 

 

≢ ─ ╩ ⇔√ ⁸№╢™│ ╠⅛─ ≢ ─ ⅜

↕╣√ ⌐כⱣ☻♃כ♥☻⁸ ⅜ ↕╣√╕╕≤⌂╡╕∆⁹ 

⌐ ∆⌐│⁸ Ⱪ♇◒╩ ∂≡⁸ ⅝ ⇔≡ↄ∞↕™⁹ ╩♃כ♦ ∆╢ ⌐

│ ⇔≡⅛╠ ∂≡ↄ∞↕™⁹  

 

Ẽ₈ Ⱳ♃fi₉ 

 

⌐ ─Ⱳ♃fi≢∆⁹ 
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∆≤⁸ ─♩כ◦ ╩ ⱪ꜠ⱦꜙכ≢ ≢⅝╕∆⁹ 

 

Ẽ₈ⱫꜟⱪⱲ♃fi₉ 

 

⌐ ─Ⱳ♃fi≢∆⁹ 

─♩כ◦ ⌐№╡╕∆⁹ 

⌐♩כ◦─⧵⁸≥∆ ∆╢Web ─ Ɑכ☺╩ ⅝╕∆⁹▬fi♃כⱠ♇♩⌐

⇔≡™╢ ⅜№╡╕∆⁹  

Ỏ ⌐ ╢ 
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₈ ™ ⁸ⱪ꜡◓ꜝⱶ─↔ↄ│♩כ◦₉ ⌂ ™ ╩ ⇔≡™╕∆⁹ 

⌂ ™ │⁸Web ─↓─ ╩ ⇔≡ↄ∞↕™⁹ 

╕√⁸₈ ™ ⅜fiꜛ☺כⱣ│⌐♩כ◦₉ ↕╣≡™╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

₈♃▬ⱪ ♩כ◦⁸│≢♩כ◦₉ ╩₈ ♃▬ⱪ₉╕√│₈ ♃▬ⱪ₉⌐

⇔╕∆⁹ 

₈ ♃▬ⱪ─ ₉╕√│₈ ♃▬ⱪ─ ₉Ⱳ♃fi╩ ♩כ◦≢≥↓∆ ⅜

↕╣╕∆⁹ 

 

♩כ◦ ╩ ∆╢≤⁸ ♩כ◦─ ⅜Ⱳ♃fi─ ⌐ ─╟℮⌐ ↕╣╕∆⁹ 
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≢ ↕╣√ ⅜⁸₈ ♃▬ⱪ₉╕√│₈ ♃▬ⱪ₉≢│⌂™ ⁸ ⇔™

♩כ◦ ⌐⌂∫≡™╕∑╪⁹ 

≤⇔≡│⁸ ╩♩כ◦≡∫ ♩כ◦⁸╡√∫╕⇔≡⇔ ╩ ⇔≡⇔╕∫√↓≤⅜

ⅎ╠╣╕∆⁹ 

↓─ ⁸ⱪ꜡◓ꜝⱶ│ ⌐ ⇔╕∑╪─≢⁸ ⱪ꜡◓ꜝⱶ╩♄►fi꜡כ♪⇔≡↔

ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 

  

₈ ⁸│⌐♩כ◦₉  fi◒Ⱳ♃fi⅜№╡╕∆⁹ꜞ─┼♩כ◦

╕√⁸ ─♩כ◦ ⌂ ⅜ ↕╣≡™╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸│≢♩כ◦─↓ ─ ╩ ∆╢⅛⇔⌂™⅛─ ╩ ™╕∆⁹ 

⌐│⁸ ⌂≥─ ─ ⁸ ⁸ ─ ⁸ ─ ⌂

≥⅜ ↕╣╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ─ ₉─ꜞ☻♩⅛╠™∏╣⅛╩ ⇔╕∆⁹ 

₈ה ∆╢₉Ν ─ ╩ ⇔╕∆⁹ 

₈ה ⇔⌂™₉Ν ─ ╩ ⇔╕∑╪⁹ 
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╩ ⇔⌂™ ⌐│⁸₈ ₉₈ ₉₈ ₉─ │ №╡╕∑╪⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸₈│≢♩כ◦─↓ ₉₈ ₉₈ ₉₈ ₉─ ─ ┘

╩ ™╕∆⁹ 

│⁸ ─ ⌐ ↕╣╕∆⁹ 
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╩ ⇔⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

─ ↔≤⌐⁸∕─ ╩₈ ∆╢₉⅛₈ ⇔⌂™₉⅛╩ꜞ☻♩⅛╠ ⇔

╕∆⁹ 
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∆╢ ⌐│⁸∕─ ╩ ⌐ ⇔╕∆⁹ 

⇔⌂™ ⌐│⁸ ⌐│ ╙ ⇔╕∑╪⁹ ⇔≡№∫≡╙ №╡╕∑╪⁹  

Ỏ ⌐ ╢ 

  

Ẽ  

⁸│≢♩כ◦─↓ ─ ─ ╩ ™╕∆⁹ 

│⁸ ⌐╟∫≡ ╘╠╣√ ╩ ∆╢↓≤⌐⌂╡╕∆⁹ 

↓↓≢ ⇔√ ─ ≤ ─ ≤╩ ⇔≡⁸

─ ╩ ™╕∆⁹ 

 

 

Ẽ◦כ♩─  

₈ ─ ₉╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 

₈ MPa ₉╩ ∆╢≤⁸₈ ₉│₈MPa₉⌐⁸₈ m ₉╩ ∆╢≤⁸₈ ₉

│₈m₉⌐ ≢ ╡ ╦╡╕∆⁹ 
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₈ ₉ ⌐│⁸ ─ │ ╩ ⇔╕∆⁹ 

 

♩כ◦ ⌐№╢ ⌐╟╡⁸ ─ ─ ⅛╠⁸╙℮ ─ ─ ╩ ╘╢

↓≤⅜≢⅝╕∆⁹ 

₈ ₉─₈ ₉ ≤₈ ₉ ⌐ ∆╢≤⁸₈ ₉⌐ ⅜ ↕╣╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸│≢♩כ◦─↓ ─ ╡ ™ ─ ╩ ™╕∆⁹ 

─ ╡ ™│⁸ ─ ≈⅛╠ ≢⅝╕∆⁹ 

∆╢ 

╙ ╩ ™⁸ ╩ ⇔╕∆⁹ 

⌂ ≢∆⁹ 

 

╩ ∆╢ 

─ │ ╦∏⁸ ─ ╩ ⇔╕∆⁹ 

⌂ ≢⁸↓─ ╩ ╘≡™╢ ╙№╡╕∆⁹ 

 

⇔⌂™ 

─ ∕─╙─╩ ⌐ ╣╕∑╪⁹ 

 

Ẽ◦כ♩─  

₈ ─ ╡ ™ ₉╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 
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₈ ⇔⌂™₉₈ ∆╢₉╩ ⇔√ ⌐│⁸ ─ │ №╡╕∑╪⁹ 

₈ ╩ ∆╢₉╩ ⇔√ ⌐│⁸ ─ ╩ ™╕∆⁹ 

─ ╩ ⇔╕∆⁹ 

₈ ₉ ⌐│ ╩ ⇔⁸₈ ₉ ≢ ╩ ⇔≡ↄ∞↕™⁹ 

 

 

╕√⁸ ─ ╩ ∆╢₈ ₉╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

₈ ─ ₉ ≢ ─ ╩ ⇔⁸ ∆╢ ⌐│₈ ₉ ⌐ ╩ ⇔≡

ↄ∞↕™⁹ 

⇔⌂™ ⌐│₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹ ⇔≡№∫≡╙ №╡╕∑╪⁹  

 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ─ ⅛╠ ╩ ╘╕∆⁹ 

↓─ │⁸ ─ ⌐ ↕╣╕∆⁹ 
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╩ ⇔⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

─ ╩ ╦⌂™ ─♩כ◦─↓⁸╙ │ №╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

─ ╩ ⇔╕∆⁹ 

≢⅝╢ │₈1₉ ₈30₉≢∆⁹ꜞ☻♩⅛╠╙ ≢⅝╕∆⁹ 
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⇔√ ⌐ ∂≡⁸₈ ₉⅜ ↕╣╕∆⁹ 

 

─ ⌐ ∆╢ ─ │⁸₈ ≢♩כ◦₉ ™

╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ⌐ ∆╢ ╩ ⇔⁸∕─ ╩ ⇔╕∆⁹ 

↓─ │⁸ ─ ⌐ ↕╣╕∆⁹ 
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╩ ⇔⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

─ ╩ ╦⌂™ ─♩כ◦─↓⁸╙ │ №╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

⌐♩כ◦─↓ ╦╢ │∆═≡⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

₈ ₉Ⱳ♃fi╩ ∆≤⁸₈ ┼♩כ◦₉ ⇔╕∆⁹ 

₈No₉ ⌐│⁸♦ⱨ◊ꜟ♩≢ ↕╣≡™╢ ─╒⅛⁸₈a₉₈A₉⌂≥⁸ ╙ ≢⅝

╕∆⁹ 
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₈ ₉ ─ꜞ☻♩⅛╠⁸ ⌐ ∆╢ ╩ ⇔╕∆⁹ 

 

⇔√ ⌐ ∂≡⁸∕─ ⅜ ⌐ ↕╣╕∆⁹ 

 

≢№╢ ─☿ꜟ│⁸₈ ₉≢ ⇔√ ⌐╟╡ ⇔╕

∆⁹ 

⅜₈ ₉≢№╣┌ ⅜⁸₈ ₉≢№╣┌ ⅜ ─

≤⌂╡╕∆⁹ 
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↓─≤⅝⁸ ─ ⌐╙ ╛ꜞ☻♩─ ⅜≢⅝╕∆⅜⁸ ─₈ ₉─ ≤

│⌂╡╕∑╪⁹╕√⁸ ╩ ∆╢ ╙№╡╕∑╪⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

─ ╩ ╦⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

⁸│≢♩כ◦─↓ ─ ─ ╩ ™╕∆⁹ 

─ ≤│⁸ ⅛╠ ╩ ∆─⌐ ⌂ ─↓≤≢∆⁹ 

β │ ╩ ∆╢√╘⁸ ╩ ⇔≡™╕∆⁹ 
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⌐⁸ ─ ≤ ─ ≤╩ ∆╢ ⌐⁸↓─ ─

─ ╡ ™ ≢⁸ ⅜ ╦╡╕∆⁹ 

─ ╩ ⇔⌂™  

─ A ≤ ─ ≤╩ ∆╢↓≤≤⌂╡╕∆⁹ 

A < ─  

 

≢ ⇔√ ─ ⌐⁸ ─ ╩ ⅎ╢  

─ A ≤ B ─ ≤⁸ ─ ≤╩ ∆╢↓≤≤⌂╡╕∆⁹ 

A  B < ─  

 

─ ╩ ⌐ ╘╢  

─ C ≤ ─ ≤╩ ∆╢↓≤≤⌂╡╕∆⁹ 

C < ─  

 

≤ │⁸ ─ ─ ⅎ ⅜ ⌂╢∞↑≢⁸ │ ∂≤⌂╡╕∆⁹ 

│₈ ─ ⌐♩כ◦₉ ↕╣╕∆⁹ 
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│₈ ⌐♩כ◦₉ ↕╣╕∆⁹ 

 

 

Ẽ◦כ♩─  

₈ ₉ ─ꜞ☻♩⅛╠⁸₈ ⇔⌂™₉ ─ ⁸₈ ⌐ ╘╢₉

─ ⁸₈ ⌐ ₉ ─ ─™∏╣⅛╩ ⇔╕∆⁹ 

 

₈ ⌐ ₉─ ─╖⁸₈ ₉ ⌐ ─ ╩ ⇔≡ↄ∞↕™⁹ 

∕╣ ─ │⁸₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹ ⇔≡№∫≡╙ №╡╕∑╪⁹  

─ ─₈ ₉│⁸₈ ─ ₉≢ ⇔√ ≤⌂╡╕∆⁹ 

♩כ◦⁸√╕ ⌐№╢ ⌐╟╡⁸₈MPa₉₈kPa₉₈kgf/cm2₉₈m₉⅛╠⁸₈MPa₉₈m₉



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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─ ╩ ╘╢↓≤⅜≢⅝╕∆⁹ 

₈ ₉─₈ ₉ ≤₈ ₉ ⌐ ∆╢≤⁸₈ ₉⌐ ⅜ ↕╣╕∆⁹ 

 

₈ ⌐ ╘╢₉╩ ⇔√ │⁸₈ ₉─☿ꜟ AA8 ─ꜞ☻♩≢₈↓─

╩ ⌐ ∆╢₉╩ ⇔⁸ ─ ╩ ∆╢ │

─₈ ₉─₈m₉ ⌐ ─ ╩₈m ₉≢ ⇔≡ↄ∞↕™⁹ 

 

╕√⁸₈ ₉ │ꜞ☻♩⅛╠ ∆╢↓≤╙≢⅝╕∆⇔⁸ ⌐ ∆╢↓≤╙≢⅝╕∆⁹ 

 

Ỏ ⌐ ╢ 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

─ ╩ ╦⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

⁸│≢♩כ◦─↓ ─ ╩ ™╕∆⁹ 

─ │⁸ ↔≤⌐∕─ ⌐ ⇔≡ ╩⅛↑╢↓≤⌐╟╡ ™╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

26 

 

 

 

Ẽ◦כ♩─  

₈ ─ ₉ ⅛╠⁸₈ ∆╢₉ │₈ ⇔⌂™₉╩ ⇔╕∆⁹ 

 

₈ ⇔⌂™₉ │⁸₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹⇔≡№∫≡╙ №╡╕∑╪⁹  

₈ ∆╢₉ ⁸₈ ₉ ⌐ ╩ ⇔≡ↄ∞↕™⁹ 

₈ ₉╩ ∆╢≤⁸ ⌐⅛↑╢ ⅜ ↕╣╕∆⁹ 

 

₈ ─ ₉Ⱳ♃fi╩ ∆≤⁸ ─ ─ ─ ╩ ⌐╙ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ỏ ⌐ ╢ 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

─ ╩ ╦⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

⁸│≢♩כ◦─↓ ─ ≤ ─ ╩ ™╕∆⁹ 

─ │⁸₈ ─ ⌐♩כ◦₉ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

28 

 

 

─ ─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ─ ₉ ─ꜞ☻♩≢⁸ ╩ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

29 

 

 

₈ה ⇔⌂™₉ 

 ─ ≤ ≤─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∑╪⁹ 

 

₈ה ≤ ╩ ₉ 

 ─ ─ ≤ ╩∕╣∙╣ ⇔⁸∕─ ╩₈ ─ כ◦₉

♩⌐ ⇔╕∆⁹ 

 

 

₈ה ─╖ ₉ 

 ─ ─ ─╖╩ ⇔⁸∕─ ╩₈ ─ ⌐♩כ◦₉ ⇔

╕∆⁹ 

 

 

₈ ⇔⌂™₉╩ ⇔√ │⁸ ─ │ №╡╕∑╪⁹ 

₈ ≤ ╩ ₉ │₈ ─╖ ₉╩ ⇔√ ⌐│ ─ ╙ ™╕∆⁹ 

₈ה ₉ ─ꜞ☻♩≢⁸ ∆╢ ─ ─ ╩ ⇔╕∆⁹ 

₈ה ₉ ≢⁸ ─ ╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 

∕℮∆╢≤ ─╟℮⌐⁸₈ ₉⌐ ─ ≤ ≤─

⅜ ╕∆⁹ 

⌐ ╕╠⌂™ ⌐│⁸ ╩ ∆╢⅛⁸ ╩ ⇔

╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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β₈ ₉─₈ ₉ ─ │⁸₈ ₉≢ ⇔√

─ ─ ⅜ ⌐╟∫≡ ↕╣≡™╕∆⁹ 

 

⇔√⅜∫≡⁸ ╩ ⇔⌂™ ⌐│⁸₈ ─♩כ◦₉ ⅜ ⌂√╘⁸↓─ │

≤⌂╡╕∆⁹ ⌐₈ ⌐♩כ◦₉ ╩⇔√≤⇔≡╙⁸↓─ │ ≤⌂╡╕∆⁹  

∕─√╘⁸₈ ≢♩כ◦₉ ╩₈ ⇔⌂™₉╩ ⇔√ ⌐│⁸↓─ ⌐

╩ ⇔≡ↄ∞↕™⁹ 

 

∕⇔≡ ╩ ⇔√ ⌐⁸ ─ ⌐ ⇔√™ ⌐│₈ꜞ☿♇♩₉Ⱳ♃fi╩

⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

31 

 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

─ ╩ ╦⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

⁸│≢♩כ◦─↓ ─ ╩ ™╕∆⁹ 

─ │⁸₈ ─ ⌐♩כ◦₉ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

32 

 

 

 

Ẽ◦כ♩─  

₈ ─ ₉ ─ꜞ☻♩≢⁸ ─ ╩₈ ─ ⌐♩כ◦₉ ∆╢⅛⇔⌂™⅛

╩ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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₈ה ⇔⌂™₉Ν ─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∑╪⁹ 

₈ה ∆╢₉Ν ─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∆⁹ 

₈ ∆╢₉╩ ⇔√ ⁸₈ ₉ ⌐ ─ ≤⌂╢ ╩ ⇔╕∆⁹ 

│m/sec≢∆⁹ 

₈ ⇔⌂™₉╩ ⇔√ ⌐│⁸₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹ ⇔≡№∫≡╙

№╡╕∑╪⁹  

 

₈ ─ ₉Ⱳ♃fi╩ ∆≤⁸ ─ ─ ─ ╩ ⌐╙ ⇔╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

─ ╩ ╦⌂™ ─♩כ◦─↓⁸│ │ №╡╕∑╪⁹ 

│≢♩כ◦─↓ ╩ ™╕∆⁹ 

─♃כ♦ │ ⅛╠ ⌐ ™╕∆⁹ 

₈ ₉≤₈ ₉⅜≤╙⌐ ↕╣≡™⌂™≤⁸∕─ │ ⌂ ≤⌂╠∏ ↕

╣╕∑╪⁹ 

⌂ ⅜№╢ ⁸∕─ ─ ╙ ≤⌂╡╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ẽ◦כ♩─  

─♩כ◦ ⅛╠ ⌐⁸ ─ ╩⇔╕∆⁹ 

ừ₈ ₉ 

∕─ ╕≢─ ╩⁸₈MPa₉≤₈m₉≢ ⇔╕∆⁹ 

₈ ─ ₉≢ ⇔√ ╩ ⅎ╢≤⁸☿ꜟ─ ⅜ ↄ ↕╣╕∆⁹ 

ↄ ↕╣╢─│⁸₈ ₉≢ ⇔√ ≢∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│₈m₉≢∆⁹ 

│⁸ AG ⁸ ╡ K ⁸ AA ─ ≢∆⁹ 

╩ ⇔⌂™ ⌐│⁸ AG ⁸ ╡ K ─ ≤⌂╡╕

∆⁹ 

⌂⅔⁸ ⇔√₈ ╡₉₈ ₉│⁸ ∆╢ ⌐ 3 ╩

⇔≡™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

₈ ₉≢₈ ─ ₉╩₈ ∆╢₉⌐ ⇔√ ⁸ ⇔√ ╩ ⅎ╢

≤⁸☿ꜟ─ ⅜ ↄ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

⅜ ↕╣≡™╕∆⁹ 

50 ≢∆⁹ 

₈ ₉♃▬♩ꜟ─ ─☿ꜟ F10⌐⁸ ⅜ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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ừ₈ ₉ 

╩ ⌐ ⇔≡ↄ∞↕™⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│₈L/sec₉≢∆⁹ 

↓─ ⌐ ⅜⌂™≤⁸ ╩ ⇔╕∑╪⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│ꜞ☻♩⅛╠ ™╕∆⁹ 

ꜞ☻♩⌐⌂™ │ ≢⅝╕∑╪⁹ 

ꜞ☻♩⌐№╢ ≢№╣┌⁸ ╙≢⅝╕∆⁹ 

↓─ꜞ☻♩│⁸₈ ₈─♩כ◦₉ ₉≢ ≢⅝╕∆⁹ 

↓─ ⌐ ⅜⌂™≤⁸ ╩ ⇔╕∑╪⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│ ╘╕∑╪⁹ 

 

ừ₈ ╡₉ 

∕─ ─ ╡ ↕╩ ⇔╕∆⁹ 

╡─ │⁸ⱴ▬♫☻ - ╩ ↑≡ ⇔╕∆⁹ 

ה╡ ╡⅜⌂™ │ ≤⇔╕∆⁹ 

₈0₉≤ ⇔≡╙⁸ ≤ ∂ ≤⌂╡╕∆⁹ 

⇔√ │⁸ ╩ ∆╢ ⌐⁸ ╩ ⇔╕∆⁹ 

 

ừ₈ ∆╢ ₉Ν L Z  

∕─ ⌐№╢⁸ ∆╢ ─ ╩ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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∆╢ ⅜⌂™ │ ≤⇔╕∆⁹ 

₈0₉≤ ∆╢≤⁸₈ ₉⌐╙₈0₉⅜ ↕╣⁸ ⅜ ≠╠ↄ⌂╢↓

≤⅜№╡╕∆⁹ 

 

 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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ừ₈ ₉ 

⌐│⁸ ─ ⁸№╢™│ ─ ╩ ⇔╕∆⁹ 

│₈m₉≢∆⁹ 

₈ ─ ⁸≢♩כ◦₉ ─ ╩₈ ⌐ ╘╢₉⌐

⇔√ ⁸↓─ ⌐ ─ ╩ ⇔╕∆⁹ 

╕√⁸ ╩∆╢≤⅝⌐│⁸ ─ │ ≤⇔≡ ⌐ ⇔╕∆⅜⁸

⅜⌂™⌂≥─ ≢ ⌐ ≢⅝⌂™ ⌐│⁸↓─ ⌐ ⁸ ─

╩ ⇔╕∆⁹ 

╩ ⇔≡™╢ ⌐│⁸ ╖─ ╩ ⇔≡ↄ∞↕™⁹ 

⇔√ │⁸ ╩ ∆╢ ⌐⁸ ╩ ⇔╕∆⁹ 

₈ ₉ ⌐│♦ⱨ◊ꜟ♩≢₈ ─ ₉₈ ─ ₉⅜ꜞ☻♩

≢⅝╢╟℮⌐⌂∫≡™╕∆⅜⁸₈ ─ ₉⌂≥─╟℮⌐ ∆╢

↓≤╙≢⅝╕∆⁹ 

 

₈ ₉ ⌐ ⇔√ │⁸₈ ₉≤₈ ₉⌐ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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₈ ─ ⁸≢♩כ◦₉ ╩₈ ⌐ ╘╢₉ ⌐⇔√

≢⁸⅛≈ ─ ╩ ⇔⌂™ ⌐│⁸↓─ ┼─ │ №╡╕

∑╪⁹ 

↓─ ⁸☿ꜟ AA8 ╩₈↓─ ╩ ⌐ ⇔⌂™₉⌐⇔≡ↄ∞↕™⁹ 

☿ꜟ ⅜ ↕╣⁸ ⅜ ⌐⌂╡╕∆⁹ ⇔√╕╕≢№∫≡╙ №╡

╕∑╪⁹  



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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ừ₈ ₉ 

⌐ ⌐ ™╢ ≢∆⁹ 

₈ ₉≤₈ ₉─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

Weston ≢ ∆╢⅛⁸Hazen_Williams ≢ ∆╢⅛╩ ⇔╕∆⁹ 

₈W₉│Weston ⁸₈H₉│ Hazen_Williams ≢∆⁹ 

│⁸₈ ₉≢│⌂ↄ⁸₈ ₉─ ╩ ⌐⇔≡ ⇔╕∆⁹ 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│⁸ ╩ ╡ →≡ ≤⇔≡™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

╩ ∆╢ ─ ≢∆⁹ 

⌐│⁸₈ ╡₉₈ ₉─ │ ╖╕∑╪⁹ 

 

ừ₈ ╖ ₉ 

∕─ ─ ╖ ╩ ⇔╕∆⁹ 

│⁸ ╩ ⇔╕∆⁹ 

☿ꜟ AG10 ⌐⁸ ⅜ ↕╣╕∆⁹ 

╩ ⇔⌂™ │⁸₈1 ₉≤⌂╡╕∆⁹ 
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╖ ⌐│⁸₈ ╡₉₈ ₉─ │ ╖╕∑╪⁹ 

─ │⁸₈ - ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ∆╢ m ₉Ν AH AV  

∕─ ─⁸ ↔≤─ ╩ ⇔╕∆⁹ 

⅜ №╢ │⁸∕─ ≢∆⁹ 

│⁸ ╩ ⇔╕∆⁹ 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ─ ╩ ⇔╕∆⁹ 

 

ừ₈ ₉ 

₈ ─ ₉≢⁸₈ ⌐ ₉╩ ⇔√ ─╖ ↕╣╕∆⁹ 

₈ ≢♩כ◦₉ ⇔√ ≤⁸₈ ─ ₉≢

⇔√ ─ ╩ ⇔≡⁸ ╩ ⇔╕∆⁹ 

↓─ ⅜₈ ─ ₉≢ ⇔√ ─ ╩ ⅎ╢≤☿ꜟ─

⅜ ↄ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  
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╩ ∆╢ ─ ≤⇔≡↔ ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸₈│≢♩כ◦─↓ ≥♩כ◦₉ ⌐ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

│₈ ≥♩כ◦₉ ╩♩כ◦─↓⁸⅜∆≢∂ ⌐ ╩ ∆╢↓≤│

≢⅝╕∑╪⁹ 

⅜♩כ◦─↓ ⌂ ↔≡⇔כⱧ◖╩♩כ◦⁸│⌐ ↄ∞↕™⁹ 

◖Ⱨכ │ Ⱪ♇◒ ≤⇔╕∆⁹ 

₈ ─♩כ◦₉ │ ≢⅝╕∑╪⅜⁸↓╣╩ ⌐◖Ⱨכ⇔≡ כ◦√⇔

♩כ◦│♩ ╩ ≢⅝╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ─♩כ◦₉ ╩ ⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

42 

 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ─ ─ ╩ ⇔╕∆⁹ 

─ │⁸ 

₈ה ₉⅛╠ ╩ ∆╢ ╩ ™╢  

₈ה ₉⅛╠ ╩ ∆╢ ╩ ™╢  

─≥∟╠⅛≢ ™╕∆⁹ 

↓─ │⁸ ─ ⌐ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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╕√⁸↓↓≢─ ⅜₈ ₈─♩כ◦₉ ₉╕√│₈ ₉ ⌐ ↕╣╕

∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ẽ◦כ♩─  

₈ ₉ ─ꜞ☻♩⅛╠⁸ ─ ╩ ⇔╕∆⁹ 

ꜞ☻♩─ ─ ⌐⁸₈ ₉╕√│₈ ₉╩ ≢ ⇔╕∆⁹ 

│⁸ ⇔√ꜞ☻♩⌐╟╡ ⌐ ╡ ╦╡╕∆⁹  

∕℮∆╢≤ ─╟℮⌐⁸ ─ ⌐ ⅜ ↕╣╕∆⁹ 

 

Ỏ ⌐ ╢ 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ─ ╩ ™╕∆⁹ 

─ │⁸ ↔≤⌐∕─ ⌐ ⇔≡ ╩⅛↑╢↓≤⌐╟╡ ™╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ẽ◦כ♩─  

₈ ─ ₉ ⅛╠⁸₈ ∆╢₉ │₈ ⇔⌂™₉╩ ⇔╕∆⁹ 

 

₈ ⇔⌂™₉ │⁸₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹⇔≡№∫≡╙ №╡╕∑╪⁹  

₈ ∆╢₉ ⁸₈ ₉ ⌐ ╩ ⇔≡ↄ∞↕™⁹ 

₈ ₉╩ ∆╢≤⁸ ⌐⅛↑╢ ⅜ ↕╣╕∆⁹ 

 

₈ ─ ₉Ⱳ♃fi╩ ∆≤⁸ ─ ─ ─ ╩ ⌐╙ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ỏ ⌐ ╢ 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ─ ≤ ─ ╩ ™╕∆⁹ 

─ │⁸₈ ─ ⌐♩כ◦₉ ↕╣╕∆⁹ 
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─ ─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ─ ₉ ─ꜞ☻♩≢⁸ ╩ ⇔╕∆⁹ 



₈ ↕╪─ 2012₉  
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₈ה ⇔⌂™₉ 

 ─ ≤ ≤─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∑╪⁹ 

 

₈ה ≤ ╩ ₉ 

 ─ ─ ≤ ╩∕╣∙╣ ⇔⁸∕─ ╩₈ ─ כ◦₉

♩⌐ ⇔╕∆⁹ 

 

 

₈ה ─╖ ₉ 

 ─ ─ ─╖╩ ⇔⁸∕─ ╩₈ ─ ⌐♩כ◦₉ ⇔

╕∆⁹ 

 

 

₈ ⇔⌂™₉╩ ⇔√ │⁸ ─ │ №╡╕∑╪⁹ 

₈ ≤ ╩ ₉ │₈ ─╖ ₉╩ ⇔√ ⌐│ ─ ╙ ™╕∆⁹ 

₈ה ₉ ─ꜞ☻♩≢⁸ ∆╢ ─ ─ ╩ ⇔╕∆⁹ 

₈ה ₉ ≢⁸ ─ ╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 

∕℮∆╢≤ ─╟℮⌐⁸₈ ₉⌐ ─ ≤ ≤─

⅜ ╕∆⁹ 

⌐ ╕╠⌂™ ⌐│⁸ ╩ ∆╢⅛⁸ ╩ ⇔

╕∆⁹ 
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β₈ ₉─₈ ₉ ─ │⁸₈ ≤ ₉≢ ⇔√

≢∆⁹ 

Ỏ ⌐ ╢ 

 -  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

⁸│≢♩כ◦─↓ ─ ╩ ™╕∆⁹ 

─ │⁸₈ ─ ⌐♩כ◦₉ ↕╣╕∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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Ẽ◦כ♩─  

₈ ─ ₉ ─ꜞ☻♩≢⁸ ─ ╩₈ ─ ⌐♩כ◦₉ ∆╢⅛⇔⌂™⅛

╩ ⇔╕∆⁹ 
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₈ה ⇔⌂™₉Ν ─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∑╪⁹ 

 

₈ה ∆╢₉Ν ─ ╩⁸₈ ─ ⌐♩כ◦₉ ⇔╕∆⁹ 

₈ ∆╢₉╩ ⇔√ ⁸₈ ₉ ⌐ ─ ≤⌂╢ ╩ ⇔╕∆⁹ 

│m/sec≢∆⁹ 

 

₈ ⇔⌂™₉╩ ⇔√ ⌐│⁸₈ ₉ ⌐│ ╙ ⇔╕∑╪⁹ ⇔≡№∫≡╙

№╡╕∑╪⁹  

 

₈ ─ ₉Ⱳ♃fi╩ ∆≤⁸ ─ ─ ─ ╩ ⌐╙ ⇔╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ╩  ⁹∆≢♩כ◦℮

│≢♩כ◦─↓ ╩ ™╕∆⁹ 

─♃כ♦ │ ⅛╠ ⌐ ™╕∆⁹ 

₈ ₉≤₈ ₉⅜≤╙⌐ ↕╣≡™⌂™≤⁸∕─ │ ⌂ ≤⌂

╠∏ ↕╣╕∑╪⁹ 

⌂ ⅜№╢ ⁸∕─ ─ ╙ ≤⌂╡╕∆⁹ 
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Ẽ◦כ♩─  

─♩כ◦ ⅛╠ ⌐⁸ ─ ╩⇔╕∆⁹ 

ừ₈ ╖ ₉ 

∕─ ╕≢─⁸ ╖─ ╩⁸₈MPa₉╕√│₈m₉≢ ⇔╕∆⁹ 

↕╣╢─│⁸₈ ₉≢ ⇔√ ≢∆⁹ 

₈ ─ ₉≢ ⇔√ ╩ ⅎ╢≤⁸☿ꜟ─ ⅜ ↄ ↕╣╕∆⁹ 

─ ♩כ◦⁸│ ⌐ ↕╣╕∆⁹ 

↓↓≢⁸ ─ ╡ ™ ╙ ≢⅝╕∆⁹ 
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ừ₈ ₉ 

∕─ ╕≢─⁸ ─ ╩⁸₈MPa₉≤₈m₉≢ ⇔╕∆⁹ 

₈ ─ ₉≢ ⇔√ ╩ ⅎ╢≤⁸☿ꜟ─ ⅜ ↄ ↕╣╕∆⁹ 

ↄ ↕╣╢─│⁸₈ ₉≢ ⇔√ ≢∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│₈m₉≢∆⁹ 

│⁸ AJ ⁸ ╡ N ⁸ ─ AD ─

≢∆⁹ 

─ ╩ ⇔⌂™ ⌐│⁸ AJ ⁸ ╡ N ─ ≤

⌂╡╕∆⁹ 

⌂⅔⁸ ⇔√₈ ╡₉₈ ─ ₉│⁸ ∆╢ ⌐ 3 ╩

⇔≡™╕∆⁹ 
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ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

₈ ₉≢₈ ─ ₉╩₈ ∆╢₉⌐ ⇔√ ⁸ ⇔√ ╩ ⅎ╢

≤⁸☿ꜟ─ ⅜ ↄ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ⅜ ↕╣╕∆⁹ 

₈ ₉ K ⌐ ⇔√ ⌐╟╡⁸ ⌐ ⅜ ↕╣╕∆⁹ 

│⁸₈ ⅛╠ ╩ ∆╢ ₉⁸₈ ⅛╠ ╩

∆╢ ₉≢∆⁹ 

 

ừ₈ ₉ 

⅜ ↕╣≡™╕∆⁹ 

50 ≢∆⁹ 

₈ ₉♃▬♩ꜟ─ ─☿ꜟ I10 ⌐⁸ ⅜ ↕╣╕∆⁹ 

 

 

ừ₈ ₉ 

╩ ⌐ ⇔≡ↄ∞↕™⁹ 

 

ừ₈ ₉ 

∕─ ⅜ ↑ ≈ ╕√│ ╩ ⇔╕∆⁹ 

│₈ ≤ ₉─ ⌐╟╡ ⌐ ╡ ╦╡╕∆⁹ 

↓─ ⌐ ⅜⌂™≤⁸ ╩ ⇔╕∑╪⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│ꜞ☻♩⅛╠ ™╕∆⁹ 

ꜞ☻♩⌐⌂™ │ ≢⅝╕∑╪⁹ 

ꜞ☻♩⌐№╢ ≢№╣┌⁸ ╙≢⅝╕∆⁹ 
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↓─ꜞ☻♩│⁸₈ ₈─♩כ◦₉ ₉≢ ≢⅝╕∆⁹ 

↓─ ⌐ ⅜⌂™≤⁸ ╩ ⇔╕∑╪⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│ ╘╕∑╪⁹ 

 

ừ₈ ╡₉ 

∕─ ─ ╡ ↕╩ ⇔╕∆⁹ 

╡─ │⁸ⱴ▬♫☻ - ╩ ↑≡ ⇔╕∆⁹ 

ה╡ ╡⅜⌂™ │ ≤⇔╕∆⁹ 

₈0₉≤ ⇔≡╙⁸ ≤ ∂ ≤⌂╡╕∆⁹ 

⇔√ │⁸ ╩ ∆╢ ⌐⁸ ╩ ⇔╕∆⁹ 

 

ừ₈ ∆╢ ₉Ν O AC  

∕─ ⌐№╢⁸ ∆╢ ─ ╩ ⇔╕∆⁹ 

∆╢ ⅜⌂™ │ ≤⇔╕∆⁹ 

₈0₉≤ ∆╢≤⁸₈ ₉⌐╙₈0₉⅜ ↕╣⁸ ⅜ ≠╠ↄ⌂╢↓

≤⅜№╡╕∆⁹ 

 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

56 

 

 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ─ ₉ 

╩∆╢≤⅝⌐│⁸ ─ │ ≤⇔≡ ⌐ ⇔╕∆⅜⁸ ⅜

⌂™⌂≥─ ≢ ⌐ ≢⅝⌂™ ⌐│⁸↓─ ⌐ ⁸ ─ ╩

⇔╕∆⁹ 

╩ ⇔≡™╢ ⌐│⁸ ╖─ ╩ ⇔≡ↄ∞↕™⁹ 

│₈m₉≢∆⁹ 

⇔√ │⁸ ╩ ∆╢ ⌐⁸ ╩ ⇔╕∆⁹ 

₈ ₉ ⌐│♦ⱨ◊ꜟ♩≢₈ ─ ₉⅜ꜞ☻♩ ≢⅝╢╟℮⌐⌂∫≡™

╕∆⅜⁸₈ ─ ₉⌂≥─╟℮⌐ ∆╢↓≤╙≢⅝╕∆⁹ 

 

₈ ₉ ⌐ ⇔√ │⁸₈ ₉≤₈ ₉⌐ ↕╣╕∆⁹ 
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─ ╩ ⇔⌂™ ⌐│⁸↓─ ┼─ │ №╡╕∑╪⁹ 

↓─ ⁸☿ꜟ AD8 ╩₈↓─ ╩ ⌐ ⇔⌂™₉⌐⇔≡ↄ∞↕™⁹ 

☿ꜟ ⅜ ↕╣⁸ ⅜ ⌐⌂╡╕∆⁹ ⇔√╕╕≢№∫≡╙ №╡

╕∑╪⁹  
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ừ₈ ₉ 

⌐ ⌐ ™╢ ≢∆⁹ 

₈ ₉≤₈ ₉─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

Weston ≢ ∆╢⅛⁸Hazen_Williams ≢ ∆╢⅛╩ ⇔╕∆⁹ 

₈W₉│Weston ⁸₈H₉│ Hazen_Williams ≢∆⁹ 

│⁸₈ ₉≢│⌂ↄ⁸₈ ₉─ ╩ ⌐⇔≡ ⇔╕∆⁹ 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

│⁸ ╩ ╡ →≡ ≤⇔≡™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ╩ ⇔╕∆⁹ 

╩ ∆╢ ─ ≢∆⁹ 

⌐│⁸₈ ╡₉₈ ─ ₉─ │ ╖╕∑╪⁹ 

 

ừ₈ ╖ ₉ 

∕─ ─ ╖ ╩ ⇔╕∆⁹ 

│⁸ ╩ ⇔╕∆⁹ 

☿ꜟ AJ10 ⌐⁸ ⅜ ↕╣╕∆⁹ 

╩ ⇔⌂™ │⁸₈1 ₉≤⌂╡╕∆⁹ 
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╖ ⌐│⁸₈ ╡₉₈ ─ ₉─ │ ╖╕∑╪⁹ 

─ │⁸₈ - ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ∆╢ m ₉Ν AK AY  

∕─ ─⁸ ↔≤─ ╩ ⇔╕∆⁹ 

⅜ №╢ │⁸∕─ ≢∆⁹ 

│⁸ ╩ ⇔╕∆⁹ 

─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

ừ₈ ₉ 

∕─ ─ ─ ╩ ⇔╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸₈│≢♩כ◦─↓ ≥♩כ◦₉ ⌐ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

│₈ ≥♩כ◦₉ ╩♩כ◦─↓⁸⅜∆≢∂ ⌐ ╩ ∆╢↓≤│

≢⅝╕∑╪⁹ 

⅜♩כ◦─↓ ⌂ ↔≡⇔כⱧ◖╩♩כ◦⁸│⌐ ↄ∞↕™⁹ 

◖Ⱨכ │ Ⱪ♇◒ ≤⇔╕∆⁹ 

₈ ─♩כ◦₉ │ ≢⅝╕∑╪⅜⁸↓╣╩ ⌐◖Ⱨכ⇔≡ כ◦√⇔

♩כ◦│♩ ╩ ≢⅝╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ─♩כ◦₉ ╩ ⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 
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Ẽ  

─ ⌐ ∆╢ ─ ╩ ™╕∆⁹ 

↓↓≢─ │⁸₈ ⌐♩כ◦₉ ↕╣╕∆⁹ 

─ ╩ ⇔⌂™ ⌐│ ∆╢ │№╡╕∑╪⁹ 

─ ╩ ╦⌂™ ─♩כ◦─↓⁸╙ │ №╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

₈ ₉│₈1₉ ₈30₉─ ≢∆⁹ 

₈ ⌐ ∆╢ ₉⌐ ≢⅝╢ │₈1₉ ₈10₉≢∆⁹ 

ꜞ☻♩⅛╠╙ ≢⅝╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

─ ≤ ─ ╩ ™╕∆⁹ 

↓↓≢─ │⁸₈ ⌐♩כ◦₉ ↕╣╕∆⁹ 

─ ╩ ⇔⌂™ ─♩כ◦─↓⁸│⌐ ╩∆╢ │№╡╕∑╪⁹ 

─ ╩ ╦⌂™ ─♩כ◦─↓⁸╙ │ №╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

₈ה ₉  
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─ ╩ ⇔╕∆⁹ 

₈ה ₉  

₈ ₉ ⌐ ⇔√ ─ ╩ ⇔╕∆⁹ 

₈ה ₉  

─ ╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 

│₈L/sec₉⅛₈L/min ₉≢∆⁹ 

 

 

─ │⁸ ⅛╠ ⌐⁸ ╩ ╠⌂™╟℮⌐ ™╕∆⁹ 

⅜№╢≤⁸₈ ⌐♩☻ꜞ─♩כ◦₉ ⇔ↄ ↕╣╕∑╪⁹ 

╕√⁸₈ ₉⌐ ⅜№╢ ⌐│⁸ ─ ⌐₈ ₉⅜ ↕╣╕∆⁹ 

⇔√ │⁸ ⌐№╢ ⅜ ↕╣╕∆⁹ 

 

 

⇔√₈ ₉─ │ ─╟℮⌐ ™╕∆⁹ 

─┼₈L/sec₉ה │⁸ ╩ ⇔╕∆⁹ 

₈L/minה ₉┼─ │⁸ ╩ ⇔╕∆⁹ 

ה ∂ ─ │ ╩∑∏⁸ ─╕╕≤⇔╕∆⁹ 

Ỏ ⌐ ╢ 
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Ẽ  

│⁸Weston ⅛⁸Hazen_Williams ⌐╟╡ ╘╕∆⁹ 

⁸│≢♩כ◦─↓ ─ ™ ↑─ ≤⌂╢ ╩ ⇔╕∆⁹ 

╕√⁸Hazen_Williams ≢ ™╢ C ─ ╙ ™╕∆⁹ 

↓↓≢─ │⁸₈ ₈≥♩כ◦₉ ─≢♩כ◦₉ ≢ ∆╢ ⁸

─ ⌐╙ ↕╣╕∆⁹ 

 

 

Ẽ◦כ♩─  

₈►◄☻♩fi ─ ₉─₈ ₉ ⌐⁸ ─ ™ ↑─ ≤⌂╢ ╩
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⇔╕∆⁹ 

₈ ₉ ─ꜞ☻♩⅛╠₈ ₉╕√│₈ ₉╩ ⇔╕∆⁹ 

 

₈Ⱬכ♀fiה►▫ꜞ▪ⱶ☻ ─ ₉│⁸₈►◄☻♩fi ─ ₉─

⌐ ≠™≡ ⌐ ↕╣╕∆⁹ 

₈C ₉ ⌐⁸Hazen_Williams ≢ ™╢ C ╩ ⇔╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

│≢♩כ◦─↓ ꜞ☻♩─ ≤⁸ ⌐ ™╢ ─ ╩ ™╕∆⁹ 

ꜞ☻♩─ │⁸ ─♩כ◦ ꜞ☻♩⌐ ↕╣╕∆⁹ 

─ │⁸₈ ₈≥♩כ◦₉ ─≢♩כ◦₉ ≢ ⇔╕∆⁹ 

 

Ẽ◦כ♩─  

₈ ₉│⁸ ─♩כ◦ ꜞ☻♩⌐ ↕╣╢ ≢∆⁹ 

₈ ₉│⁸ ⌐ ≢ ∆╢ ≢∆⁹ 
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₈25₉⁸ ₈26.58₉≤ ⇔√  

ꜞ☻♩⌐│₈25₉⅜ ↕╣╕∆⅜⁸ ⌐⅔™≡│ ╩₈26.58₉≤⇔≡

⇔╕∆⁹ 

↓─ │₈ ₈≥♩כ◦₉ ♩כ◦₉ ≢∆⁹ 

╕√⁸ ⌐ ⅜ ↕╣⁸ ─ ↔≤─ │≢⅝╕∑╪⁹ 

 

─ │⁸ ⅛╠ ⌐⁸ ╩ ╠⌂™╟℮⌐ ™╕∆⁹ 

⅜№╢≤⁸ ꜞ☻♩⌐ ⇔ↄ ↕╣╕∑╪⁹ 

╕√⁸₈ ₉⌐ ⅜№╢ ⌐│⁸ ─ ⌐₈ ₉⅜ ↕╣╕∆⁹ 

⇔√ │⁸ ⌐№╢ ⅜ ↕╣╕∆⁹ 

 

Ỏ ⌐ ╢ 
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Ẽ  

⁸│≢♩כ◦─↓ ─ ─ ╩ ™╕∆⁹ 

↓↓≢─ │⁸₈ ─ - ₈≥♩כ◦₉ ─

- ⌐♩כ◦₉ ↕╣╕∆⁹ 

⁸ ≤╙⌐ ─ ≤ ≤─ ╩₈ ─ ₉⌐

⇔⌂™ ─♩כ◦─↓⁸│⌐ ╩∆╢ │№╡╕∑╪⁹ 

 

Ẽ◦כ♩─  

₈ ₉ │⁸₈ ₈─♩כ◦₉ ₉ ─ ⅜ ↕╣≡™╕∆⁹ 

₈ ₉ ≤₈ ₉ ⌐⁸ ⌐ ∂√ ╩ ⇔≡ↄ∞↕™⁹ 

₈ ₉ ⌐│⁸ ─ ╩ꜞ☻♩⅛╠ ⇔≡ↄ∞↕™⁹ 

 

 

│ ─╟℮⌐ ™╕∆⁹ 

─┼₈L/sec₉ה │⁸ ╩ ⇔╕∆⁹ 

₈L/minה ₉┼─ │⁸ ╩ ⇔╕∆⁹ 

ה ∂ ─ │ ╩∑∏⁸ ─╕╕≤⇔╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

⁸│≢♩כ◦─↓ ─ ╩ ™╕∆⁹ 

↓↓≢─ │⁸₈ ₈≥♩כ◦₉ ₈┘╟⅔⁸♩כ◦₉

₉₈ ₉⌐ ↕╣╕∆⁹ 

 

Ẽ◦כ♩─  
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₈ ₉ │⁸₈ ₈─♩כ◦₉ ₉ ─ ⅜ ↕╣≡™╕∆⁹ 

 

≢ ↕╣≡™╢ │ ≢⅝╕∆⁹ 

⅜ ™ ⌐│ ≢ ╡ ↕╣╕∆⅜⁸ ─ ≢ ⇔√™ ⌐│⁸

₈Alt₉ ₈Enter₉◐כ╩ ⇔╕∆⁹ 

☿ꜟ ⌐ ⅜ ╕╡⅝╠⌂™ ⌐│⁸ ⌐ ╩ ⅎ≡ↄ∞↕™⁹ 

│₈0₉≤ ∂ ™≤⌂╡╕∆⁹ 

↓─√╘⁸ ─ │⁸₈ ⁸₈♩כ◦₉ ⌐♩כ◦₉

─ ╩ ⇔≡╙⁸∕─ │₈0₉≤⌂╡╕∆⁹ 

₈ ⁸₈♩כ◦₉ │√╕♩כ◦₉ ─₈

₉₈ ♃כ♦⁸≢₉ ╩ ∏↔ ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 

 

  

₈╢№⌐♩כ◦ ₉Ⱳ♃fi╩ ∆≤⁸ ╩ ⇔╕∆⁹ 

 

│ Ⱪ♇◒⌐ ↕╣╕∆⁹ 

∆╢ │⁸ ─ ╩ ↑≡ ⇔≡ↄ∞↕™⁹ 

⇔√ ⌐ⱴ◒꜡│ ╕╣≡⅔╡╕∑╪⁹ 

╕√⁸ ⇔√ │ⱪ꜡◓ꜝⱶ≤ ⇔≡™╕∑╪⁹ 

⌐ ╩♃כ♦ ⅝ ⅎ√ ⌐│⁸ ╩ ⇔⌂⅔⇔≡ↄ∞↕
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™⁹ 

Ỏ ⌐ ╢ 

  

│ ─ ≢♩כ◦9 ↕╣≡™╕∆⁹ 

ừ1  

ừ2  

ừ3  

ừ4  

ừ5  

ừ6  

ừ7  

ừ8  

ừ  

 

↓─℮∟₈1 ₉│⁸ ╩ ⇔⌂™ ─ ⌐│ ⇔╕∑╪⁹ 

─ ╩ ╦⌂™ │⁸₈2 ₉₈3 ₉₈4

₉│ ⇔╕∑╪⁹ 

╕√⁸₈ ₉│⁸ ─♩כ◦ ─ ⅎ≢⁸ ≢│№╡╕∑

╪⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉⌐│⁸₈ ₉╛₈ ₉⁸₈ ─ ₉╛₈ ─ ₉⅜

↕╣╕∆⁹ 
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₈ ─ ₉≢⁸ ╩₈ ⇔⌂™₉⌐⇔√ ⌐│ ↕╣╕∑╪⁹ 

 

Ẽ ─  

⌐│₈ ₉₈ ₉₈ ₉₈ ₉⅜№╡⁸ ╕√│ ╩ ⇔⌂

™╟℮⌐∆╢↓≤╙≢⅝╕∆⁹ 
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⌐ ∆╢ │⁸₈ ─ ₉≢ ™╕∆⁹ 

 

─ ⌐ ™╢ ─ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

─ ─ │⁸₈ - ₈┘╟⅔♩כ◦₉

- ≢♩כ◦₉ ™╕∆⁹ 

 

╩₈ ⇔⌂™₉⌐⇔√ ⌐│↓─ │ ↕╣╕∑╪⁹ 

╕√⁸ ─ ⅜ ≤ ≤≢ ⌂╢ ╛⁸≥∟╠⅛ ─╖⌐ ∆╢

⌐│⁸₈Ẽ ₉ ≢│⌂ↄ⁸₈Ẽ ₉₈Ẽ ₉⌐∕╣∙╣ ↕╣╕∆⁹ 

─ ─ │⁸₈ ≤ ₉≢ ⇔╕∆⁹ 

⌂⅔⁸ ─ │⁸ ─ ╩ ℮ ⌐─╖ ↕╣╕∆⁹ 

 

 

⌐⁸ ─ ≤⁸ ╕√│ ⅜ ↕╣╕∆⁹ 

↓─ │⁸₈ ≤ ₉≢ ™╕∆⁹ 



₈ ↕╪─ 2012₉  
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─ ╩ ℮ ⌐│⁸ ─ ╙ ↕╣╕∆⁹ 

─ ≤ ─ │⁸₈

≢♩כ◦₉ ™╕∆⁹ 

⌐ ∆╢ │⁸₈ ≢♩כ◦₉ ™╕∆⁹ 

 

 

─ ╩ ╦∏⁸ ╩ ∆╢ ⌐│⁸ ─ ⅜ ↕╣

╕∆⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉⌐│⁸ ─ ─ ⅜ ↔≤⌐ ↕╣╕∆⁹ 
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─ ⁸ ─ ⌐╟╡ ⅜ ⌂╡╕∆⁹ 

 

Ẽ ─  



₈ ↕╪─ 2012₉  

♃▬ⱪ  
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ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ─ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

╩ ∆╢ ⌐│⁸ ╙ ↕╣╕∆⁹ 

 

ừ₈ ╡₉ 

₈ ⌐♩כ◦₉ ⇔√ ╡⅜ ↕╣╕∆⁹ 

│⁸ 3 ╩ ⇔≡ ↕╣╕∆⁹ 
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ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

│⁸ 3 ╩ ⇔≡ ↕╣╕∆⁹ 

╩₈ ⌐ ⇔⌂™₉ ─ ⌐│⁸↓─ │ ↕╣╕∑╪⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√⁸∕─ ╕≢─ ⅜ ↕╣╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉│⁸₈ ₉─ ╩ ⌐╕≤╘√╙─≢∆⁹ 

 

─ ⁸ ─ ⌐╟╡ ⅜ ⌂╡╕∆⁹ 

 

Ẽ ─  

₈ ₉│⁸ ╖─ ≢∆⁹ 

╩ ⇔≡™╢ ⌐│⁸ ⌐⁸₈ │ 10 ╩ ╪∞ ⁹₉─╟℮

http://suidoubox.net/image08/keisansyosonsitumattan_kosuu01.png
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⌐ ⅜ ↕╣╕∆⁹ 

 

 

₈ ₉─ │₈ ₉ ⌐ ↕╣╕∆⁹ 

↓─ │⁸₈ ₈─♩כ◦₉ ₉─₈ ₉ ⌐ ⇔√ ≤⌂╡╕

∆⁹ 

 

 

∕─ ─ ⌐≈™≡│⁸₈ ₉≤ ∂≢∆⁹ 

₈ ₉─ ╩ ⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉│⁸ ─ ─ ╩ ↔≤⌐╕≤╘√╙─≢

∆⁹ 
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Ẽ ─  

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ ─₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√⁸ ∆╢ ─ ⅜ ↕╣╕∆⁹ 

 

ừ ─₈m₉ 

₈ ≢♩כ◦₉ ⇔√⁸ ∆╢ ─ ⅜ ↕╣╕∆⁹ 

⅜ ─ ⌐│∕─ ≢∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√⁸ ─ ⅜ ↕╣╕∆⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉⌐│⁸ ─ ─ ⅜ ↔≤⌐ ↕╣╕∆⁹ 

http://suidoubox.net/image08/keisansyokansanmattan_kosuu01.png
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─ ⁸ ─ ⌐╟╡ ⅜ ⌂╡╕∆⁹ 

 

Ẽ ─  
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♃▬ⱪ  
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ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ─ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√₈ ₉≤⁸∕╣╩ ⌐ ⇔√ ⅜ ↕

╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

╩ ∆╢ ⌐│⁸ ╙ ↕╣╕∆⁹ 

 

ừ₈ ╡₉ 

₈ ⌐♩כ◦₉ ⇔√ ╡⅜ ↕╣╕∆⁹ 
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│⁸ 3 ╩ ⇔≡ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ─ ⅜ ↕╣╕∆⁹ 

│⁸ 3 ╩ ⇔≡ ↕╣╕∆⁹ 

─ ╩₈ ⌐ ⇔⌂™₉ ─ ⌐│⁸↓─ │ ↕╣

╕∑╪⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√⁸∕─ ╕≢─ ⅜ ↕╣╕∆⁹ 

─ │ ╕╣╕∑╪⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉│⁸₈ ₉─ ╩ ⌐╕≤╘√╙─≢∆⁹ 

 

─ ⁸ ─ ─ ⌐╟╡ ⅜ ⌂╡╕∆⁹ 
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Ẽ ─  

₈ ₉│⁸ ╖─ ≢∆⁹ 

╩ ⇔≡™╢ ⌐│⁸ ⌐⁸₈ │ 10 ╩ ╪∞ ⁹₉─╟℮

⌐ ⅜ ↕╣╕∆⁹ 

 

 

₈ ₉─ │₈ ₉ ⌐ ↕╣╕∆⁹ 

↓─ │⁸₈ ₈─♩כ◦₉ ─ ₉─₈ ₉ ⌐ ⇔√ ≤

⌂╡╕∆⁹ 

 

 

∕─ ─ ⌐≈™≡│⁸₈ ₉≤ ∂≢∆⁹ 

₈ ₉─ ╩ ⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉│⁸ ─ ─ ╩ ↔≤⌐╕≤╘√╙─≢∆⁹ 



₈ ↕╪─ 2012₉  

♃▬ⱪ  

80 

 

 

Ẽ ─  

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√ ⅜ ↕╣╕∆⁹ 

 

ừ ─₈ ₉ 

₈ ⌐♩כ◦₉ ⇔√⁸ ∆╢ ─ ⅜ ↕╣╕∆⁹ 

 

ừ ─₈m₉ 

₈ ≢♩כ◦₉ ⇔√⁸ ∆╢ ─ ⅜ ↕╣╕∆⁹ 

⅜ ─ ⌐│∕─ ≢∆⁹ 

 

ừ₈ ₉ 

₈ ≢♩כ◦₉ ⇔√⁸ ─ ⅜ ↕╣╕∆⁹ 

Ỏ ⌐ ╢ 
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Ẽ  

₈ ₉⌐│⁸ ─ ⁸ ─ ≤ ─ ─ ⁸

≤ ─ ⁸ ─ ⅜ ↕╣╕∆⁹ 

 

─ ≤ ─ │⁸ ⇔⌂™╟℮⌐∆╢↓≤╙≢⅝╕∆⁹ 

 

Ẽ ─  
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♃▬ⱪ  
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ừ₈ ─ ₉ 

─₈ ╩ ℮₉ ⌐│⁸ ─ ≤⁸ ≤

─ ⁸ ─ ⅜ ↕╣╕∆⁹ 

─ ≤ ─ │⁸ ⇔⌂™╟℮⌐∆╢↓≤╙≢⅝╕∆⁹ 

 

─ │⁸ ─ ⅜₈MPa₉─ ⌐│⁸ ─ ╩₈MPa₉

⌐ ⇔≡⅛╠ ⇔╕∆⁹ 

⌐│ ≤⇔≡⁸ 4 ╩ ⇔≡™╕∆⁹ 

 

₈ ─ ₉≢⁸₈ ⌐ ₉╩ ⇔√ ⌐│⁸₈ ₉

≢ ⇔√ ─ ╩ ⅎ╕∆⁹ 

⌐ ∆╢ │₈ ─ - ₉≢ ™╕∆⁹ 

⌐ ∆╢ │₈ - ₉≢ ™╕∆⁹ 

 

 

─ ╩ ╦∏⁸ ─₈ ╩ ∆╢₉ ⌐│⁸ ─

≤⁸∕─ ⅜ ↕╣╕∆⁹ 

│⁸ ⇔⌂™╟℮⌐∆╢↓≤╙≢⅝╕∆⁹ 
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ừ₈ ─ ≤─ ₉ 

─ ≤ ─ ≤╩ ⇔⁸ ⅜

↕╣╕∆⁹ 

≤⌂╢ ─ │₈ ─ ₉≢ ⇔╕∆⁹ 

 

─ ⅜₈MPa₉─ ⌐│⁸ ─ ╩₈MPa₉⌐ ⇔≡⅛╠ ⇔

╕∆⁹ 

⌐│ ≤⇔≡⁸ 4 ╩ ⇔≡™╕∆⁹ 

 

ừ₈ ≤ ─ ₉  

─ ⅜⁸ ⌐ ╕∫≡™╢↓≤╩ ∆╢√╘─ ≢∆⁹ 

 

⌐ ∆╢ │₈ ─ - ₉≢ ™╕∆⁹ 

₈ ₉≢₈ ⇔⌂™₉╩ ∆╢≤⁸↓─ │₈ ₉⌐ ↕╣╕∑╪⁹ 

 

ừ₈ ─ ₉  

─ ⅜⁸ ╩ ⅎ≡™⌂™↓≤╩ ∆╢√╘─ ≢∆⁹ 



₈ ↕╪─ 2012₉  
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⌐ ∆╢ │₈ ₉≢ ™╕∆⁹ 

₈ ₉≢₈ ⇔⌂™₉╩ ∆╢≤⁸↓─ │₈ ₉⌐ ↕╣╕∑╪⁹ 

 

ừ₈ ₉ 

⌐₈ ─ ╟╡⁸ ╡─ ≤∆╢⁹₉≤ ↕╣╕∆⅜⁸

⅜ ≢⌂™ ⌐│⁸ⱪ꜡◓ꜝⱶ⌐ ∫≡ ╩ ⇔⁸ ╩ ⇔⌂⅔

⇔≡ↄ∞↕™⁹ 

 

Ỏ ⌐ ╢ 

  

Ẽ  

₈ ₉│⁸ ─♩כ◦ ╩ ⌐⇔√╙─≢∆⁹ 
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↓╣│ ─ ⅎ≢№╡⁸ ≢│№╡╕∑╪⁹ 

 

Ẽ ─  

─♩כ◦ ╩ ⇔≡ↄ∞↕™⁹ 

Ỏ ⌐ ╢ 
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↓↓≢│ ≤⇔≡ ─╟℮⌂ ─ ╩ ™╕∆⁹ 

ừ  

≡▪Ɽכ♩ 

ừ  

 

ừ ─  

0.196MPa 

ừ  

≤  

[ ] 

ừ  

 

ừ  

 

ừ ─  

0.03MPa 

ừ  

 

[ ] 

ừ ─  

⅛╠ ╩ ∆╢  

─ ╩ ™╕∆⁹ 

⌂⅔⁸ⱪ꜡◓ꜝⱶ≢│ ─ │⇔╕∑╪⁹ 

╕√⁸☻Ɑכ☻─ ⁸ │ ⇔≡™╕∆⁹ 
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Ỏ ⌐ ╢ 

  

ừ₈ ₉ 

─ ╩ ∆╢─≢⁸ꜞ☻♩⅛╠₈ ∆╢₉╩ ⇔╕∆⁹ 

 

 

ừ₈ ₉ 

│ №╡╕∆⁹ 

│∆═≡ ∆╢↓≤≤⇔╕∆⁹ 

ꜞ☻♩⅛╠₈ ∆╢₉╩ ⇔⁸ ╩ ⇔╕∆⁹ 

 

 

ừ₈ ₉ 



₈ ↕╪─ 2012₉  
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─ ╩ ⇔╕∆⁹ 

─ ≢│⁸0.196MPa ≤⇔╕∆⁹ 

 

 

ừ₈ ₉ 

─ ╡ ™╩ ⇔╕∆⁹ 

│ ─ ╩ ℮─≢⁸₈ ∆╢₉≤⇔╕∆⁹ 

 

 

ừ₈ ₉ 

╩ ⇔╕∆⁹ 

─ ≢│⁸ ≢∆⁹ 

 

 

ừ₈ ₉ 

⅛╠ ╩ ⇔╕∆⁹ 

│ ≢∆─≢⁸ ⌐ ≈─ ╩ ⇔⁸∕─ ╩ꜞ☻♩

⅛╠ ⇔╕∆⁹ 
















