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1   

│⁸ ₈ ₉≤™℮⁹ ⅜ ∆╢₈

₉⌐ ∆╢⁹╕√⁸ │⁸ ⅜ ≤ ⅎ╢

≤⇔≡™╢⅜⁸ ─ ╩ ⇔√ ⁸ ⌂ ╩ ⌂ ≢⁸ ≢╟╡∆

←╣√ ⅜№╢ ⌐│⁸ ┼─ ╩ ≤∆╢⁹ │ ─ ≤∆╢⁹ 

 

1   

1  

│ ◄ꜞ▪ ⅛╠ ↕╣╢↔╖─℮∟⁸ ↔╖╩ ╣ ∆╢╙

─≢№╢⁹ 

│ ⁸ ┘↓╣╠⌐ ⌂ ⅛╠ ↕╣╢⅜⁸↓╣╠─ ⌐

√∫≡│ ─ ┘↔╖ ⌐ ≠™≡⁸ ─ ╩ ⇔⁸

⌐ ≢⅝╢╙─≢⌂↑╣┌⌂╠⌂™⁹ 

 

2  

 

 

3  

↔╖  5t/5h  

 

4  

5092- 4 ↕⅜ כ♃fi☿fiכꜞ◒  
 

5  

2,700 ─℮∟─ ☿fi♃כ 3.18ha  

 

6  

( 1)   

▪ ⅜ ─ ⌐ ⇔⁸ ⌂▬ⱷכ☺≤ ─ ╩ ⌂╦⌂™ ™

≤╝≤╡№╢ ≤∆╢↓≤⁹ 

▬ ⁸ ⁸ ↕╣╢ ─ ⌂ ⅜ ╠╣╢╙─≤

∆╢↓≤⁹╕√⁸ ⅜ ⇔√ ≢╙ ─⌂™ ╩ ∆╢↓≤⁹ 

► ─ ה ─√╘⁸∕╣╠─ ⁸ ┘ ⌐ ∂≡

╩ ↑╢↓≤⁹ 

◄ ⁸ ⁸ ∂╪⁸ ⁸ ┘ ╩ ℮≤≤╙⌐⁸ ─

⅜☻ⱶכ☼⌐ ⅎ╢ ≤∆╢↓≤⁹ ⌐ ─ ⁸ ⁸

∂╪⁸ ⌐ ⇔≡ ╩ ∂╢↓≤⁹ 

○ │⁸∆═≡ ⌐ ⇔⁸ ⌐ √∫≡│⁸ ⅛≈ ⇔√ ≢

⅜ ≢⅝╢╟℮ ∆╢↓≤⁹ 

( 2)   

▪ ⌐⅔↑╢ │⁸ ⁸ ⁸ ─ ⌂

⅜ ╠╣╢╙─≤∆╢↓≤⁹ 
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▬ ⌐ ⇔≡│⁸ ⌐ ╩ ⇔⁸ ┼─ ●☻⁸ ⁸ ⁸ ⁸

─ ⌐╙ ╩ ℮╙─≤∆╢⁹ 

( 3)  ─  

▪ ─ ╩ ⇔⁸ ╩ ℮↓≤⁹ 

▬ ⁸ ⁸ ⅜ ⌐ ⅎ⁸⅛≈⁸ ┼ ╡∆╢ ─ ⅜

≢⅝╢ ≤∆╢↓≤⁹ 

 

7  

( 1) ה   

▪ ⁸  

₈ ₉ ╩ ─↓≤⁹ 

▬ 10  

( )     37.8ϴ⁸ - 4.8ϴ 

( )     87.5mm/ ⁸329mm/  

( 2)   

▪      ⌂⇔ 

▬      ⌂⇔ 

►      ⌂⇔ 

◄     ⌂⇔ 

○ ║™      60  

◌       200  

 

( 3)  

▪        ↕⅜ כ♃fi☿fiכꜞ◒ ⅛╠ ⁹ ™

⅛╠ ╕≢─ ⅝ ╖ │ ₈ ₉

≤™℮⁹ ─ ⌐⅔™≡ ℮↓≤⁹ 

▬        │ ⅛╠ ≤∆╢↓≤⁹ 

 ► ●☻        ┼─●☻ ─ │ ≤∆╢⁹ 

◄        ≢ ∆╢ │ ≡ⱪꜝfi♩ ≤⇔≡⁸

╩ ⇔≡ ┼ ∆╢↓≤⁹ 

│⁸ ⌐ ∆╢↓≤⁹ 

○        ┼─ ─ │ ≤∆╢⁹ 

 

8  

( 1)         

( 2)         
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2   

1  

(1)  

↕╣√↔╖ ≢ ─ ╩ ∆╢↓≤⁹ 

↔╖     5t/5h  

(2) ↔╖  

▪ ↔╖─  

 

  ⌂   

↔╖ ⁸ ⁸ ⁸  ⅝↕ 1.5m× ↕ 3.0m

≤∆╢ 

 

(3)   

▪ ↔╖         Ⱳ♦▫ │ 4t ♩ꜝ♇◒  

              ♄fiⱪ │ 8t ꜟכ꜡ⱶכ▪  

▬         ⁸  

 

(4)   

▪           ♄fiⱪ ─ 2t  

 

2  

( 1)   

▪ ↕╣√ ↔╖│⁸ⱪꜝ♇♩ⱱכⱶ ⌐ ∆╢ ↔╖

⌐♪כꜘ ∆╢⁹ 

▬ ↕╣√ ↔╖│⁸ ⌐≡ ⌂ ⅝↕⌐ ∆╢⁹ 

► ⌐╟∫≡ ⇔√ │⁸ ◖fiⱬꜘ⌐╟╡ ┼ ╗⁹ 

 

( 2)   

▪     

▬    ◖fiⱬꜘ 

►    ↕⅜ כ♃fi☿fiכꜞ◒ ─ ™ ⅛╠  

◄    ┼  

○    ↕⅜ כ♃fi☿fiכꜞ◒ ─ ⅛╠  

 

3  

  

 

4  

( 1)   

─   750mm  
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5  

( 1)  ∂╪  

∂╪   0.1g/m3N  

 

( 2)   

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

   (6:00 8:00)  50dB 

  (8:00 19:00)  60dB 

   (19:00 23:00)  50dB 

  (23:00 6:00)  50dB 

 

( 3)   

⌐⅔™≡⁸ ─ ≤∆╢↓≤⁹ 

  ( 8:00 19:00)  65dB 

  ( 19:00 8:00)  60dB 

       

( 4)   

⌐⅔™≡⁸ ─ ≤∆╢⁹ 

   2.5  

 

( 5)   

⅛╠ ╢ │⁸ ↕⅜ ─כ♃fi☿fiכꜞ◒ ≢ ╩ ℮╙

─≤∆╢⁹ 

 

6  

┘ ⌐ ⇔⁸↓╣╠╩ ⇔ ╢ ה ≤∆╢↓≤⁹ ⌐

⌐ ⇔√ ╩ ∆╢╟℮ ∆╢↓≤⁹ 

( 1)  ∂╪  

∂╪⅜ ∆╢ ╛ ⌐│⁸ ⌂ ╩ ∆╢ ∂╪ ╩ ↑╢⌂≥ ∂

╪ ╩ ∆╢↓≤⁹ 

( 2)   

⅜ ∆╢ │⁸ ─ ⌂™ ╩ ∆╢↓≤⁹╕√⁸ ⌐ ∂≡

╩ ∆╢↓≤⁹ 

( 3)   

⅜ ⅝™ │⁸ ─ ╩ ∆╢ ╩ ∆╢↓≤⁹ 

( 4)   

─ ⅜ ↕╣╢ │ ╩ ∆╢↓≤⁹ 

( 5)   

⅛╠ ∆╢ ─ │⁸ ⌐ ↑╢ ─ ≤ ⇔√ ⁸

┼ ∆╢↓≤⁹ 
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7  

─ │ ─ ≢ ⌂╙─≤⇔⁸∕─ ⁸ ⁸

┘ ╩ ⇔≡ ╩ ⌂ ⌐⅔™≡ ⁸ ⇔⁸ ─

≤ ╩ ╢╙─≤∆╢⁹ 

 

8  

─ ─ ↕⁸ ─ ⁸ ┘ ─

⌐ ∆╢↓≤⁹ 

╕√⁸ ⁸ ⌐ ⇔≡ ╩ ∆╢╒⅛⁸ ╩ ⌂

⌐ ≈↓≤⌐ ⇔⁸ ⁸ ⁸ ─ ⁸ ─№╢☻Ɑכ☻─ ⌐

↑╢↓≤⁹ ⌐ ⌐⅔↑╢ ⅜ 80dB ╟╡ ─ ⌐⅔™≡ ╩

ⅎ╢≤ ↕╣╢╙─⌐≈™≡│⁸ ┘ ─⌂™ ⌐⅔™≡

╩ ∆↓≤⁹ 

( 1)   

▪ ─ ⁸ ⁸ │∆═≡ ┘ ⌐ ╘╢≤↓╤⌐╟╢

≤≤╙⌐⁸ │⁸ ה ה ⌐ ⌂ ⁸ ⁸ ┘ ╩

∆╢↓≤⁹ 

( 2)   

▪ ┘ ─ ⌐ ∫≡⁸ ╩ ↑╢↓≤⁹ 
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3  ─  

1  

│⁸ ─ ⌐≈™≡ ╘╢╙─≢№╡⁸ ⌐ ↕╣⌂™

≢№∫≡╙⁸ ─ ─√╘⌐ ⌂ ⁸ │ ─ ≤ ╦╣╢

╙─⌐≈™≡│ ─ ⌐⅛⅛╦╠∏⁸ ─ ⌐⅔™≡ ≡ ∆╢↓≤⁹ 

 

2  

│⁸ ╩ ⇔⁸╙⇔⁸ №╢ │ ⌐ ⇔⁸ ─

⌐ ℮↓≤⁹╕√⁸ ⌐ ⅜ ∂√ ⌐│⁸∕─ ⌐≡ ≤ ⇔

∕─ ⌐ ℮≤≤╙⌐⁸ ╩ ∆╢↓≤⁹ 

 

3  

( 1)  ╖─ ⌐≈™≡⁸ ─ ⌐╟╡ ∆╢ │ ╩ ™

∆╢╙─≤∆╢⁹ 

( 2)  ⁸ ⌐ ⌐ ⇔⌂™ ⅜ ↕╣√ ⌐│⁸

─ ⌐⅔™≡ ⌐ ∆╢ ה ╩ ℮╙─≤∆╢⁹ 

( 3)  ∕─ ─ ⌐ √∫≡ ─ ⅜ ∂√ │⁸ ─ ╘╢

⌐╟╢╙─≤∆╢⁹ 

 

4 ≤  

⌐ ∆╢ ⁸ ┘ │⁸ ─ ─√╘⌐ ⌂ ≤

╩ ⇔⁸⅛≈ ─ ╩ ⇔√╙─≢⌂↑╣┌⌂╠⌂™⁹ 
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4  ┘  

1  

┘ │ ≡∕╣∙╣ ⌐ ∆╢ ─⌂™ ≢⁸⅛≈ ≡ ≤⇔⁸

(JIS) ⁸ (JEC) ⁸ (JEM) ⁸ 

JCS) ⁸ JWWA⁸ ה HASS⁸

(JPMS) ─ ⅜ ╘╠╣≡™╢╙─│⁸↓╣╠─ ╩ ⇔⌂

↑╣┌⌂╠⌂™⁹⌂⅔⁸ ⅜ ⇔√ │⁸ ┘ ─ ╩ ℮╙

─≤∆╢⁹ 

⌐╟╢ ─ ⌐ ∆╢ ⌐ ≠⅝ ╘╠╣√₈ ─ ─

⌐ ∆╢ ₉⌐ ∫≡ ─ ╩ ∆╢↓≤⁹√∞⇔⁸

┘ ╩ ∆╢ │ ╩ ≤⇔⁸ ⌐ ─ ╩ ↑╢╙─≤∆╢⁹ 

( 1)  ≢ ↕╣╢ ה ╩ ╗ ╩ ⌐ ≢⅝╢↓≤⁹ 

( 2)  ≤⇔≡ ─ ─ ╛ ⌐ ∆╢ ╛ ≢№╢↓≤⁹ 

( 3)  ╩ ∆╢ ה ⌐≈™≡│⁸ ≤⇔≡ ⅜ ⇔√ ⌐

≠ↄ ╩ ⌐⅔™≡ ≢⅝╢↓≤⁹ 

( 4)  ─ ⌐⅔↑╢ ה ─ ⌐≈™≡│⁸ ≤╙ ╛⅛⌐ ≢⅝

╢ ╩ ⌐ ∆╢↓≤⁹ 

 

2  

⌂ ╩ ⇔⁸ ⁸ ⌐ ╣√ ╩ ∆╢↓≤⁹ 

 

ה 3 ─  

∆╢ ┘ │⁸ ─ ⁸ ─ ╩ ─ ⇔⁸

ⱷכ◌כ─ ⌐ ╘ ╩ √∑╢↓≤⁹ 

≤⇔≡⁸ ⌐ⱷכ◌כ─ꜞ☻♩╩ ⌐ ⇔⁸ ╩ ↑╢╙─≤⇔⁸ ה

─ⱷכ◌כ ⌐ √∫≡│⁸▪ⱨ♃כ◘כⱦ☻⌐≈™≡╙ ⇔⁸ ╩ ∆

╢↓≤⁹╕√⁸ ◄Ⱡꜟ◑כ♃▬ⱪ─ ⁸ ╩ ∆╢ ⁸ ⌐ ⇔√ ⁸

─ ⌂ ╩ ∆╢↓≤⁹ 
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5  ┘  

1  

( 1)  ⁸ ⌐ ╩ ℮╙─≤∆╢⁹↓─ │⁸ ─ ⁸

⁸ ⁸ ⁸ ⁸ ╩ ╘≡ 15 ≤∆╢⁹ 

( 2)  │⁸ ⅜ ≤№╠⅛∂╘ ─℮ⅎ ⇔√ ⌐ ≠⅝⁸

─ ⌐⅔™≡ ℮↓≤⁹ 

( 3)  ─ ⌐⅔™≡ ⅜ ∂√ │⁸ ⅜ ─ ╩ ⇔ ∆╢⁹

│ ─ ╩ ⇔⁸ ∆╢↓≤⁹ 

( 4)  ⌐ ╦╣╢ ┘ ⌐│⁸ ─ ╩ ⇔⁸ ↕╣√

┘ ⌐≈™≡│⁸∕─ ┘ ╩ ⌐ ∆╢↓≤⁹ 

( 5)  ⌐ ⇔≡│⁸ │№╠⅛∂╘ ╩ ⇔⁸ ─ ╩ ╢╙

─≤∆╢⁹ 

 

2  

( 1)  │ ⌐ ↕╣╢ ╩ ╗ ⌐ ⇔⁸ ─ ⌂ ⌐

⌂ ─ ┘ ╡ ™ ╩ ╗ ⌐≈™≡⁸ ⌐ ≠

⅝ ⌐⇔≡ ⌂ ╩ ℮↓≤⁹⌂⅔⁸ │№╠⅛∂╘ ⅜

⇔⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

( 2)  ─ │ 15 ≤∆╢⅜⁸↓─ ≢№∫≡╙ ╩ ℮

⅜ ∂√ ⁸ │ ╩ ℮↓≤⅜╟╡ ⅜ ⅜╢≤ ↕╣╢ ⌐│⁸

≤ ─ ─℮ⅎ⁸ ⇔⌂↑╣┌⌂╠⌂™⁹ 

( 3)  │ ⌐ ─ ╩ ™⁸ ─ ╩ ↑╢↓≤⁹ 

 

3 ┘ ⌐⅛⅛╢  

⇔╕≢─ ⁸ ⌐ ⌂ ─ │ ─≤⅔╡≤∆╢⁹ 

( 1)  ─  

↔╖─  

─ ה  

⌐ ↕╣╢ ─ ╗  

( 2)  ─  

─ ה ⌐ ⌂ ≡─ ╩ ⅜ ∆╢↓≤⁹  
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6   

─ ⌐≈™≡│⁸ ╩ ⅝ ∆ ⌐ ℮ ⌐ ≠™≡ ℮⁹

─ │ ⌐ ∆≤⅔╡≢№╢⁹ 

 

1  

( 1)   

─ ┘ │ ≡ ─ ⌐╟╡ ↕∑⌂↑╣┌⌂╠⌂™⁹╕√⁸

│ ⌐ ↕╣≡™⌂™ ≢№∫≡╙ ╩ ∆╢√╘⌐ ⌂╙─

│⁸ ─ ⌐ ™⁸ ─ ≢ ∆╢↓≤⁹ 

( 2)   

 ▪ ↔╖ ┘  

─ ⌐≈™≡₈  ₉⌐ ↕╣√ ⌐ ∆╢↓≤⁹ 

( )  ↔╖  

( )   

( )   

( )   

⁸ ⌂≥─ ─ ╩ ╗ ⁸ ⌂≥ ─

⌐ ↕╣╢ ⌐≈™≡⁸ ╩ ™⁸ ─ ─ ╩ ∆

╢↓≤⁹ 

 

2  

( 1)   

▪ ⌐⅔↑╢ ─ │≢⅝╢∞↑ ⅜ ∆╢╙─≤⇔⁸ ─

⁸ ─ ⁸ ה ה ∕─ ─ │ ⅜ ∆╢↓≤⁹ 

▬ ⌐⅔↑╢ ─℮∟ ⌐ ∆╢ ─ ┘

─ │⁸ ╩ ∆╢ ≤∆╢↓≤⁹√∞⇔⁸ ⌂ ─ ┘

⌐≈™≡│⁸ ─ ╩ ≡ ─ ⌂ ⌐ ∆╢↓≤⅜≢⅝╢╙─≤∆

╢⁹ 

► ─ ⁸ ╩ ≢⅝⌂™ │⁸ ⌂ ⁸ ╩ ™

╘≡ ╩ ℮╙─≤∆╢⁹ 

( 2)   

│⁸ ╩ ╗⁹ ╩ ℮⌐ √∫≡⁸№╠⅛∂╘

≤ ─℮ⅎ⁸ ┘ ⌐ ≠™≡ ─ ┘ ╩ ⇔√

╩ ⇔⁸ ─ ╩ ⌂↑╣┌⌂╠⌂™⁹ 

⌐ ∆╢ ⁸ ⁸ │⁸∕╣∙

╣─ ↔≤⌐ ┘ ⌐ ⇔≡ ℮╙─≤∆╢⁹√∞⇔⁸ ∆╢

─⌂™ │⁸ ╙ ⌂ ╩ ⌐ ⇔⁸ ╩ ≡ ∆╢╙─≤∆╢⁹ 
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↔╖  ⌐ ∆↔╖

⌐⅔™≡⁸ ↔╖

↔≤⌐ ⇔√

╩ ∆╢↓≤⁹ 

(1)↔╖   

  ─ ╩ ℮⁹ ─↔╖

⅜ ↔╖≤ ⌐ ⌂╢ │↔╖ ╩

∆╢⁹  

(2)   

  ≤⇔≡ ≤∆╢⁹√∞⇔⁸↔╖

⅜ ≢⅝⌂™ │ ⌐╟╡

╩ ∆╢⁹  

(3)↔╖   

  ─   ⁹╢∆≥♃כ♦

(4)   

  × ≤∆╢⁹ 

≤

⅜ ⌂╢

│⁸ ─

⅛╠

∆╢⁹ 

 750mm  (1)   

     

(2)   

   ×   

(3)   

   ⌐╟╢⁹ 

 

  

∂╪  

0.01g/Nm3  (1)   

   ∂╪   

(2)   

   1   

(3) │ ─ ╩ ╢↓≤⁹ 

 

 (6:00 8:00)50dB 

(8:00 19:00) 60dB 

(19:00 23:00)50dB 

(23:00 6:00) 50dB 

(1)   

4 ≢ ─ ∆╢   

(2)   

≢   

(3) │₈ ₉⌐╟╢⁹ 

 

≤∆╢ 

 (6:00 19:00)65dB 

( 19:00 6:00) 60dB 

(1)   

4 ≢ ─ ∆╢   

(2)   

≢   

(3) │₈ ₉⌐╟╢⁹ 

 

≤∆╢ 

 ⌐ ∆

≤∆╢⁹ 

(1)   

ה ─ 2 ≢ ─ ∆╢ 

  

(2)   

≢   

 

≤∆╢ 
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(3) │₈ ₉ ┘₈ ₉

⌐╟╢⁹ 

 ⌂≥⁸ ─

⌐ ↕╣╢

⌐≈™≡

╩ ™⁸ ─

─ ╩ ∆╢⁹   

⌐⅔™≡⁸ ╩

℮⁹ 

 

 

( 3)   

⌐ ╩ ℮╙─≤∆╢⁹ ─ │ 1 ≤

∆╢⁹ 

│⁸ ─╙≤⌐ ⌐≈™≡ ∆╢↓≤⁹ 

( 4)  ⌐ ╢  

╩ ╗ ⁸ ⌐ ⌂ ⌐≈™≡│ ≡

≤∆╢⁹ 
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7   

⁸ ┘ ┘⌐ ─ ⌐╟╢∆═≡─ ┘ │⁸ ─ ⌐≡

╛⅛⌐ ⁸ │ ╩ ╦⌂↑╣┌⌂╠⌂™⁹ 

│ ≤™℮ ╩ ⇔≡™╢√╘⁸ │ ─

⌐ ⅎ≡ ─ ⌐≈™≡╙ ∆╢ ╩ ℮⁹⌂⅔⁸

─ ╛ ⌐╟╡ ∂√ ⁸ ⌐≈™≡│↓─ ╡≢│⌂™⁹ 

─ ⌐ ⇔≡│⁸ ╩ ╘⁸↓─ ⌐ ⁸ ⁸

⌐ ⇔≡ ⅜ ⇔√ ⁸ │ ⌐ ⇔ ╩ ≢⅝╢⁹ 

─ ⌐≈™≡│⁸ ╩ ™∕─ ╩ ⌐ ∆╢

╙─≤∆╢⁹ 

 

1  

( 1)  ─  

▪ ─ │ ≤⇔≡⁸ 10 ≤∆╢⁹ 

▬ ↓─ ⌐ ⇔√ ─ │⁸ ⌐ ⇔√ ─ ┘

⁸ ─ ⌐ ⇔≡⁸∆═≡ ─ ⌐⅔™≡ ∆╢↓≤⁹⌂⅔

≤│⁸ ⌐ ∆╢ ⁸ ⁸

⁸ ≤∆╢⁹ 

( 2)  ─  

▪ ⱪꜝfi♩  

ⱪꜝfi♩ ─ │ ≤⇔≡⁸ ⇔ 3 ≤∆╢⁹√∞

⇔⁸ ≤ ⅜ ─ ⁸ ⌐ ╘╢ ⌐≈™≡│↓─ ╡≢⌂™⁹ 

▬ ⁸ ╗  

─ │ ≤⇔≡⁸ ⇔ 3 ≤∆╢⁹√∞⇔⁸

≤ ⅜ ─ ⁸ ⌐ ╘╢ ⌐≈™≡│↓─ ╡≢⌂™⁹ 

╕√⁸ ≤│ ⌐⁸ ⌐≈™≡│ ╩ ⇔√ ╩ 

∆╢↓≤⁹ 

 

2  

│ ─ ⁸ ⁸ ⅜ ∂√ │⁸ ⌐ ⇔

╩ ╦∑╢↓≤⅜≢⅝╢╙─≤∆╢⁹ │ ≤ ⇔√ ≢⁸

╩ ⇔∕─ ╩ ∆╢↓≤⁹ ⌐╟╢ ─ │⁸

⌐╟╡ ℮╙─≤∆╢⁹ ≢ ≤ ╘╠╣╢

⌐≈™≡│ ⌐⅔™≡ ⁸ ∆╢↓≤⁹ 

 

3  

│№╠⅛∂╘₈ ₉╩ ⌐ ⇔⁸ ╩ ↑╢↓≤⁹ 

 

4 ─  

─ ⌂ ⅎ │ ─≤⅔╡≤∆╢⁹ 

(1)   ⅜№╢ ⅜ ⇔√  

(2) ה   ─ ⅜ ↕╣√  
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(3)   ⌐ ⁸ ⁸ ⁸ ⅜╡⁸ ⅜ ⇔⁸ ⇔ↄ ⅜ ⌂╦╣√  

(4)   ⌐ ⇔™ ⅜ ╘╠╣√  

(5)   ─ ⅜ ⇔ↄ ™  

 

5 ─ ⁸ ה  

( 1)   

⌐ ∂√ │⁸ ─ ∆╢ ⌐ ⅜

≢ ⁸ │ ╩ ℮↓≤⁹ ⁸ ⌐ √∫≡│⁸ ה ╩

⇔⁸ ╩ ↑╢↓≤⁹ 

( 2)  ⌐ ∆╢  

─ ⌐ ∆╢ │⁸ ─ ≤∆╢⁹ 
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8   

≢ ╘╢ │ ─≤⅔╡≤∆╢⁹ 

 

1  

( 1)   

( 2)   

( 3)   

( 4)   

( 5) ה╪∂   

( 6)   

( 7)   

( 8) ה   

( 9)   

 

2  

( 1)   

( 2)   

( 3)  ┘  

( 4)  

( 5)   

 

3 ∕─ ─  

( 1)  ┘  

( 2)  ┘  

( 3)  ∕─ ⌂  

▪  

 ▬ ∕─  

 

4  

(1)   ⌐ ™ ∑⌠ ⌐ ⇔√ ─ ה ה  
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9   

1  

│⁸ ⌐ ≠⅝ ─ ∆╢ ╕≢⌐ ─ ╩ ∆╢↓≤⁹

─ │ ⌐ ⇔√ ⅝↕≤⇔⁸ │ ⁸ │ ⱨ□▬ꜟ ∂≤∆╢

↓≤⁹ │∆═≡ ◖Ⱨכ │ ≤∆╢↓≤⁹⌂⅔⁸ ─ ⌐

∆╢ │ ─ ≤∆╢⁹ 

( 1)   

( 2)  ⱨ꜡כ◦כ♩  

▪ ⱨ꜡כ 

▬ ⁸ ⁸  

► ⁸ ⌐ ⌂  

◄  

ה ○ ꜞ☻♩ 

( 3)   

▪  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

( 4)   

▪ ┘  

▬ ⁸  

►  

( 5)  

 

2  

│⁸ √∞∟⌐ ⌐ ∆╢╙─≤⇔⁸ ≤ ⌂ ╩ 2

∆╢↓≤⁹⌂⅔⁸ ⌐≈™≡│ ≈ ╙ 2 ∆╢↓≤⁹ 

     2  

 2  

( 1)  ⱪꜝfi♩  

▪   

▬   

( )   

( )   

( )  ⁸ ⌐≈™≡  

►  ⁸ ⁸ ⁸  

◄   

○  ⁸  

ה  ◌ ◦☻♥ⱶ  

◐   

◒   

◔   

◖ ⁸ ⁸ ꜞ☻♩ 
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( 2)   

▪  

▬  

►  

◄  

○  

◌  

◐ ⁸ ╩ ╗  

◒  

◔  

◖  

◘ ⁸ ┘  

◦  

☻ ⁸ ⁸ ꜞ☻♩ 

 

3  

│⁸ ⌐ ≠⅝ ╩ ℮╙─≤∆╢⁹ ⌐ ⇔≡│ ⌐

⌐╟╡ ─ ╩ ≡⅛╠ ∆╢↓≤⁹ │ ─ ─╙─╩ 2 ∆╢

↓≤⁹ 

( 1)   

( 2) ה  ┘ ⁸ ⁸ ⁸ ⁸ ⁸ 

⁸ ⁸  

( 3)  ⁸ ╩ ╗  

( 4)   

( 5)  ⁸  

( 6)  ∑  

( 7) ∕─ ⌂  

 

4  

│⁸ ⌐ ⇔≡ ≤⇔≡ ─╙─╩ ∆╢↓≤⁹ 

( 1)         

( 2)  ₈ ₉     

( 3)  ┘ⱨ꜡כ◦כ♩ ╗    

( 4)        

( 5)        

( 6)       

( 7)       

( 8) ╗     

( 9)  ∑       

( 10)  ↔≤─ ┘ כꜝ◌₁   

( 11)  ∕─ ∆╢      
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10  ┘  

⌐ ∆╢ ⁸ ─ ┘ │ ⌐╟╢⁹ 

 

1 ┘  

⁸ ─ ┘ │⁸ ─ ─╙≤≢ ℮↓≤⁹√∞⇔⁸

⅜ ⌐ ╘√ ⌐│ ⅜ ∆╢ ╩╙∫≡↓╣⌐ ⅎ╢↓≤⅜≢

⅝╢⁹ 

 

2 ┘ ─  

┘ │⁸№╠⅛∂╘ ─ ╩ √ ⌐ ≠™≡ ℮↓≤⁹ 

 

3 ┘ ─  

│↓╣⌐ ∏╢ ─ ⇔√ ≢ ⅜ ≢⅝╢ ⌐≈™≡│⁸

┘ ╩ ≢⅝╢ ⅜№╢⁹ 

 

4 ─  

⌐ ╢ ┘ ─ ⅝│ ⌐⅔™≡ ™⁸↓╣⌐ ∆╢ │ ─

≤∆╢⁹√∞⇔⁸ ─ │ ⅜ ∆╢ ╩ ╗ ─

│ ↄ⁹ 
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11  ⇔ 

⁸ ╩ ⇔∆╢╙─≤∆╢↓≤⁹ 

≤│⁸ ⌐ ↕╣√ ─ ╩ ≡ ⇔⁸ ⌐╟╢

⌐╟╡ ─ ⅜ ↕╣√ ⁸ ⌐ ∆╢ ╩ ↑⁸↓╣⌐

⇔√ ≤∆╢⁹ 
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12  ∕─  

1 ─  

─ ⌐ √∫≡│⁸ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

 

2  

⌐╟╡ ┼ ⁸ ⁸ ─ ⅜№╢ ⌐│∕─ ⅝│

─ ⌐╟╡ ╛⅛⌐ ™⁸ ⌐ ∆╢↓≤⁹╕√⁸ ⌐⅔™≡

⅜ ┼─ ⁸ ⁸ ╩ ≤∆╢ ⁸ │ ⌐≈™

≡ ⇔⁸∕─ ╩ ∆╢↓≤⁹ 

 

3  

─ ⌐ ⇔≡│⁸ ─ ╩ ∆╢↓≤⁹ 

( 1)   

─ ╩ ⌐ ™⁸ ∑≡ ┼─ ╩ ⇔⁸

─ ⅜⌂™╟℮ ╘╢↓≤⁹⌂⅔⁸ ╩ ⇔ ∆╢↓≤⁹ 

( 2)   

│ ─ ⁸ │ ╩ ∆╢↓≤≤⇔╕∆⁹

╕√⁸ ╩ ⇔⁸ ⁸ ─ ⌐ ╘╢↓≤⁹ 

( 3)   

─ ⁸ ─ ⁸ ⌐ ╘⁸ ⁸ ⅜ ∂√ │

≤ ─ ⁸ ─ ≢ ╛⅛⌐ ∆╢↓≤⁹ 

( 4)   

─ ⌐≈™≡│⁸₈ ─ ┘ ⌐ ∆╢ ₉ ┘₈ ─

₉╩ ╢≤ ⌐⁸ ⌐ ╘╢⁹ 

↓─√╘⁸ ┘ ─ ⌐ √╡⁸₈ ₉ │⁸₈

₉╩ ┼ ⇔⁸ ╩ ╢↓≤⁹ 

( 5)   

─ ⌐ ⇔≡│⁸ ⁸ ⁸ ⁸ ⁸

⌐ ∆╢↓≤⁹ 

 

4 ┘  

┘ │∕╣∙╣ ╩ ⅎ≡ ≤∆╢ ╩ ∆╢↓≤⁹⌂⅔⁸

─ ⌐≈™≡│⁸ ⌐ ∆╢╙─≤∆╢⁹╕√⁸ ┘ │⁸

☻ⱶכ☼⌂ ⅜ ⌂╟℮⌐ ∆╢↓≤⁹ 

( 1)   

│⁸ ⇔ ⁸2 ⌐ ≤∆╢ ╩ ∆╢↓≤⁹ ≤│⁸

⌐⅔™≡ ⌐ ≤∆╢ ≢⌂ↄ⁸ ─ ╩ ⇔≡ ה ⇔≡⅔

ↄ ─ ≤∆╢⁹ 

▪ ╩ ↄ ⇔≡™╢╙─⁹ 

▬ ─ ─ ™ ⁹ 

► ⅜ ↄ ⅜⅛⅛╡⁸⅛≈ ⌐╟╡ ─ ⅜ ≤⌂╢ ⁹ 
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( 2)   

│⁸ ⇔ ⁸1 ⌐ ≤∆╢ ╩ ∆╢↓≤⁹ ≤│⁸

⌐⅔™≡ ⌐ ∆╢↓≤⌐╟╡ ─ ╩ ↕∑℮╢ ≤∆╢⁹ 

 

5 ⌐ ∆╢  

⌐ ∆╢ │⁸ ≡ ⌐╟╡ ┼ ™ ╦∑ ╩ ↑╢↓≤⁹ 

 

6 ∕─  

( 1)  ⌐ ⇔≡№╢ ─ ≢⁸ ⁸ ≢ ⌐ ⅜ ∆╢

⅜№╢╙─ ⌐≈™≡│⁸ ₁─ ─ ⌐⅔™≡

╩ ∆╢↓≤⁹ 
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2   

 

1   

1  

( 1) ─ ∆╢ │⁸ ╩ ∆╢╙─≤∆╢↓≤⁹ ⅜ 80dB(A)╩

ⅎ╢≤ ↕╣╢╙─⌐≈™≡│⁸ ┘ ─⌂™ ⌐⅔™≡⁸

╩ ∆╙─≤∆╢⁹⌂⅔⁸ ─ ⅝™ ⌐≈™≡│ ╩ ∆↓≤⁹  

( 2)  ╛ ⌐ ⇔√ ╩ ≈ ╩ ∆╢↓≤⁹  

( ♩כꜙ◦ (3 ─ ⅜ ↕╣╢ │⁸ ⌂ ≤∆╢↓≤⁹  

 

ה 2 ה  

─ ┘ ─√╘⁸ ─ ⌐ ⁸ ⁸ ╩ ↑⁸↓╣

╠─ ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

(1) ה   ה ┘  

♩כ꜠ⱪכ◌♇▼♅     ▪ ⌐ ◓fi♅כ꜠◓≡∂ │◄◐☻Ɽfi♪ⱷ♃ 

ꜟ  

▬         1,200mm  

        ∕─     800mm  

►  │ 45  

(2)    

┘ ─ ⌐ ⁸ │↓╣⌐ ╦╢╙─⅜⌂™ ⌐│⁸ ╩ ↑╢↓≤⁹ 

▪      

▬ ↕        900mm  

∕─    1, 100mm  

(3)    

▪ ─ ↕⅜4m╩ ⅎ╢ │⁸ ≤⇔≡ ↕ 4m ↔≤⌐ ╡ ╩ ↑╢↓≤⁹

│ ⌐ 1.2m ─ ↕≤∆╢⁹ 

▬ │ ≤⇔≡ ≤⇔⁸♃ꜝ♇ⱪ─ │≢⅝╢ ╡ ↑╢↓≤⁹ 

► ⌐≈™≡│ ≤⇔≡ ⅝ ╕╡╩ ↑≡│⌂╠⌂™⁹ 2 ─  

◄ ─ ⁸ →⁸ ╖ ─ │ ∆╢↓≤⁹ 

○ ─ │ 1, 100mm ≤∆╢↓≤⁹ 

╩♩כ꜠ⱪכ▲♩│⌐ ◌ ∆╢↓≤⁹ 

◐ ⱪꜝfi♩ ─ ≤ ─ ⁸ ─ │⁸ ─ ⌐ ≤

⇔≡ ∆╢↓≤⁹╕√⁸ ─ ╩ ╢↓≤⁹ 

 

3 ⁸  

( 1)   

▪ ╩ ∆╢ ⁸♄◒♩⁸  

▬ ╩ ∏╢⅔∕╣─№╢ ⁸♄◒♩  

► ⅜ ╣ ∆╢⅔∕╣─№╢ ⁸♄◒♩⁸  

◄ ≢ ─⅔∕╣─№╢  
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○ ─⅔∕╣─№╢ ≤⇔≡ ⁸ │ ∆╢↓≤  

( 2)   

₈ ₉JIS A9501 ⌐ ∆╢⁹ 

 

4  

( 1)  ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸♪꜠fi▪♃♇◒ ⁸◄▪ ⅝

╩ ⇔≡ ⇔⁸≈╕╡⅜ ∂╛∆™ ─ ⌐│ ⅜ ⌂╟℮⌐ ∆╢↓

≤⁹ 

( 2)  ─ │⁸ ─ ⌐ ⇔≡⁸ ⱦ♬ꜟ ⌂  

╩ ∆╢↓≤⁹ 

( 3)  │ ─ ╩ ≤⇔≡⁸ ⌐ ∂√ ⌂╙─≤∆╢↓≤⁹ 

 

₡ ₢ 

       

JIS 

G 3454 

 

  

STPG370S 

SCH40 

 

Ⱳ▬ꜝ  

Ⱳ▬ꜝ  

 

0.98MPa ─ ה

⌐ ∆╢⁹ 

JIS 

G 3454 

 

  

STPG370S 

STS 

SCH80 

 4.9 13.7MPa─

⌐ ∆╢⁹ 

JIS 

G 3455 

 

  

STPG370S 

SCH140 

 20.6MPa ─

⌐ ∆╢⁹ 

JOHS 

  102 

 

 

OST- 2  34.3MPa ─

⌐ ∆╢⁹ 

JIS 

G 3452 

 

  

SGP- E 

SGP- B 

 

 

 

 

ה  

0.98MPa ─

⌐ ∆╢⁹ 

JIS 

G 3459 

 

☻♥fi꜠☻

 

SUS304TP- A  

 

 

JIS 

G 3457 

 

◒כ▪

 

STPY 400  

 

0.98MPa ─

⌐ ∆╢⁹ 

JIS 

G 3452 

 

  

SGP⁸ 

SGP- ZN 

 

 

 

0.98MPa ─

≢ ⱷ♇◐ ─ ⌂

╙─⌐ ∆╢⁹ 

JIS 

K 6741 

ⱦ♬ꜟ

 

HIVP 

VP 

VU 

ꜞ◌ꜟ▪ה  

 

0.98MPa ─

─ ⌐ ∆╢⁹ 

 ꜝ▬♬fi◓

 

SGP  

  

SGP- VA⁸VB⁸ 

SGP- PA⁸PB 

ꜞ◌ꜟ▪ה  

 

⌐ ⇔√ꜝ▬♬fi

◓╩ ∆╢ ה ה

⁹ 

JIS 

G 3442 

ⱷ♇

◐  

SGPW  100 ─ ≢

≤⇔≡ ⌐ ™╢⁹ 
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5  

⌐≈™≡│⁸ ⁸ ⁸ ⁸∕─ ⌐ ∆╢↓≤⁹⌂⅔⁸ ─

⌐≈™≡│⁸ ⌐ ↑⇔⁸ ≤ ╣ ╩ ∆╢↓≤⁹ ─℮∟

≢ ⅜ ↕╣≡™╢╙─ │ ꜞⱲfi ≤∆╢⁹ 

 
 

6  

( 1) ה  ─ ∆╢ ⌐│⁸ ה ⌐ ∆╢↓≤⁹ 

( 2)  ∂╪⅜ ∆╢ ⌐│ ∂╪ ╛ ╩ ↑╢ ⌂ ∂╪ ╩ ∂⁸

─ ⌐ ∆╢↓≤⁹ 

( 3)  ⅜ ∆╢ ⌐│ ⁸ ⌂ ╩ ∂╢↓≤⁹ 

( 4)  ◖fiⱬꜘ ─ ⌐│ ⅝ ╩ ∂╢↓≤⁹ 

 

7  

⁸ ⁸ ─ ⌐ ⇔√ ≤⇔⁸ ─ ╩ ⇔

√╙─≤∆╢↓≤⁹ 

( 1)  ─ ⁸ ⁸ ─ │⁸ ⌐ ∆╢↓≤⁹ 

( 2)  ⁸ ⁸ ─♃fi◒ ♃fi◒⁸◘כⱦ☻♃fi◒ ⌐│ ⌂ ─

╩ ↑╢↓≤⁹╕√⁸♃fi◒⅛╠─ │ ⌐╟╡⁸ ≤♃fi◒≤─

⌐ ╩ ⅎ⌂™╟℮ⱨ꜠◦◐Ⱪꜟ☺ꜛ▬fi♩ ╩ ∆╢↓≤⁹ 

( 3)  №╢™│ ⅜ √╣√≤⅝│⁸ ⱣꜟⱩה♄fiⱤ ─ │ⱪ꜡☿

☻─ ◘▬♪⌐ ↄ╟℮⌐∆╢↓≤⁹ 

 

8 ∕─  

( 1)  ⌂ ⌐ Ɫ♇♅⁸ ⱱ▬☻♩╩ ↑╢↓≤⁹ 

( 2 ╩ ∆╢ ⁸♄◒♩ │ ⅛╠─ ↕╩ 4 ≤─ ≤

∆╢↓≤⁹ 

(3)  ⅜ 100kg╩ ⅎ╢ ─ ⌐│⁸ ⌐ ∂≡ ⱨ♇◒⁸ⱱ▬☻♩ ┘

ⱱ▬☻♩꜠כꜟ╩ ∆╢↓≤⁹ 

(4)  ≤ ╦╣╢ ⌐│⁸ ╩ JISZ9101⌐╟╡ ↑╢↓≤⁹ 
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2 ה   

1  

◄Ⱡꜟ◑כ ─ ≤∆╢⁹ 
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3   

1  

( 1)       ₡ ◑꜡♅fi  ₢ 

( 2)        ₡ 1 ₢  

( 3)   

▪     ₡ 1 ₢t/h  

▬ ∑╪   ₡ 150  ₢t  

►  ₡ 1, 500 mm× ↕ 3,000 mm₢ 

◄    ₡     V×    P×    kW₢ 

○   ₡                     ₢ 

◌   ⱨ꜠כⱶ₡          ₢ 

           ₡            ₢ 

( 4)      ₡       ₢ 

( 5)   

ה ▪ ╩ ∆↓≤ 

▬ ─ │ ⅜ ⌂╙─≤⇔⁸ ⌐⁸ ⇔╛∆™ │ ⌐ ╡ ⅎ

⅜ ⌂ ≤∆╢↓≤⁹  

► ⁸♩ꜝ♇◒≢─ ⌐ ∆╢↓≤⁹ 
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4   

─ ╩ ∆╢ ≤⇔⁸ ⌂◖fiⱬꜘ╩ ∆╢↓≤⁹ 

1 ◖fiⱬꜘ 

( 1)       ₡ ◄ⱪ꜡fi◖fiⱬꜘ ₢ 

( 2)       ₡ 1 ₢  

( 3)   

▪     ₡ 1 ₢t/h  

▬     ₡   mm× ↕  mm₢ 

►     ₡  ₢m/min 

◄    ₡  V×  P×  kW₢ 

○   ₡       ₢ 

◌  ⱨ꜠כⱶ₡  ₢ 

        ◄ⱪ꜡fi₡  ₢ 

        ◦ꜗⱨ♩₡  ₢ 

( 4)   

▪ ⁸ ─ ⅜ ⌐ ⅎ╢╙─≤⇔⁸ ⌐ ⇔╛∆™ │⁸

⌐ ≢⅝╢ ≤∆╢↓≤⁹ 

▬ ⌐╟╡ ⅜≢⅝╢ ≤∆╢↓≤⁹ 
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5  ∂╪  

│⁸ ∂╪─ ╩ ∆╢√╘⌐ ⌂ ≢ ↕╣╢⁹ 

 

1 ∂╪  

( 1)       ₡ Ɽ♇◔כ☺ Ᵽ◓ⱨ▫ꜟ♃כ ₢ 

( 2)       ₡ 1 ₢  

( 3)   

▪   ₡  ₢ 3/min 

▬     ₡  m×  m×  m₢ 

► ╤   ₡       ₢ 

◄     ₡  ₢kPa 

○   ₡       ₢ 

◌    ₡  V×  P×  kW₢ 

◐   ₡       ₢ 

◒     ₡    ⁸ ↕ mm ₢ 

( 4)   

▪ ⅜ ⌂ ≤∆╢⁹ 

 

2 ♄◒♩ ⌐ ∂≡  

( 1)       ₡ ☻Ɽ▬ꜝꜟ♄◒♩  ₢ 

( 2)       ₡ 1 ₢  

( 3)   

▪     ₡ ⱷ♇◐ ⁸ ↕ 0.5mm ₢ 
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6   

1  

( 1)  ─ ┘ ⌐ ⌂ │⁸ ≤ ╩ ∆╢⁹ 

( 2)  ⁸ ⁸ │ ₁─ ⌐ ⇔√ ⁸ ─╙─╩ ∆╢⁹ 

( 3)  │⁸ │ ⅛╠ ≤∆╢↓≤⁹ 

( 4)  ⌂ ⌐ ┘ ╩ ↑╢⁹ 

( 5) ꜟכⱱכⱣכ○  ─ ה ╩ ⇔√ ≤∆╢⁹ 

 

2  

 
                      ( 3/ )  

  

 

ⱪꜝfi♩   

  

 

3  

 

   ( )   ( 3) ה    ( )  

 

 ( ⌐ ∂≡ )  

    

 

4 ⱳfiⱪ  

 

  

  

( )  

 

   

(kW) 

  

 

 

 

×  

( 3/h)  ( )  
   

ⱳfiⱪ 

⌐ ∂≡  

         

 

 

7   

≢ ∆╢ │ ≡ⱪꜝfi♩ ≤⇔≡⁸ ╩ ⇔≡

┼ ∆╢↓≤⁹  
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8   

1  

│ ─ ⌐ ⌂ ≡─ ≤∆╢⁹ ∆╢ │ ⁸

╩ ⇔⁸ ╩ ∆╢╟℮ ⌐ ⁸ ↕╣√╙─≤∆╢⁹ 

( 1)  │⁸ ─ ⌐ ⌂∆═≡─ ≤∆╢↓≤⁹ 

( 2)  │⁸ ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ╟╡ ⌐ ╖⁸ ┼

─ ⁸ ╩ ℮↓≤⁹ 

 

2  

( 1)   3 3  200V ⁸60Hz⁸1 3  200/100V  

( 2)   1  

( 3)  ┘  

▪ ⱪꜝfi♩        3  400/200V  

▬          3  200V  

►         3  200V  

◄         3 200/100V  

○ ⁸         3 200/100V  

◌           2  100V  

◐ ⁸◖fi♩꜡כꜝ   2  100V  

 

 

3  

( 1)       ₡       ₢ 

( 2)          ₡   ₢  

200V     ₡  ₢  

   ₡  ₢  

∕─         ₡  ₢ ↔≤⌐  

( 3)   ₡       ₢ 

 

4  

│⁸ ⁸ ⅛╠ ↕╣⁸ ─ ⁸ ┘ ⅜ ⌐ ⅎ

╢╙─≢ ⌐ ∂⁸ ⌐≡ ╙≢⅝╢ ≤∆╢⁹ 

4- 1  

( 1)       ₡       ₢ 

( 2)           ₡  ₢  

     ₡  ₢  

  ∕─ ⌂╙─  ₡  ₢  

( 3)   ₡       ₢ 
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4- 2  

│ ─ ⌂≥⌐ ∆╢⁹ 

( 1)       ₡       ₢ 

( 2)             ₡  ₢  

( 3)   ₡       ₢ 

4- 3  

⌐ ⌂╟℮⌐ │ ⇔≡ ↑╢⁹ 

( 1)       ₡       ₢ 

4- 4  

( 1)   

─ ⁸ │ ⌐╟╡ ∆╢╙─≤⇔⁸ ⁸ ⁸

─ ↕ ╩ ⇔≡ ∆╢⁹ 

( 2)  ─  

─ │ ≤⇔≡⅛↔ 3 ≤⇔⁸∕─ │ ─ ⌐

⇔⁸ ⌐ ∂√╙─╩ ∆╢⁹ 

     

     JIS C 4004       

     JIS C 4210      3 ⅛↔  

     JEC 2137        

     JEM 1202       ◒꜠כfi  

( 3)  ─  

≤⇔≡ ≤∆╢⅜⁸ ⌐⅔↑╢ ┼─ ╩ ⇔ ╩

∆╢⁹ 

4- ꜟⱩכ◔ 5  

─ ┘ │⁸ ⁸ ┘ ╩ ⇔≡ ∆╢⁹ 

( 1)   

ꜟⱩכ◔ ⁸ ♄◒♩ ◒♇ꜝꜟⱩכ◔⁸ ⁸ ⁸Ᵽ☻♄◒♩ ⁸

⌂≥⁸ ⌐ ∂ ⌂ ≤∆╢⁹ 

( 2)   

│⁸ ⌐ ╘╠╣≡™╢≤⅔╡⁸ ⁸ ⁸ ⁸

─ ⌐ ∂⁸ ⌂ ╩ ⌂℮╙─≤∆╢⁹↓─╒⅛⌐ ┘

─ ⌂≥│⁸ ⌐ ⇔√ ╩ ℮⁹ 

( 3)  ꜟⱩכ◔ 

      EM- CE/CET◔כⱩꜟ 

        EM- CEE/CEES◔כⱩꜟ 

╒⅛     IV/EM- IE  ꜟⱩכ◔/

       ⁸  ꜟⱩכ◔

     ⁸  ꜟⱩכ◔
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9   

1  

( 1)       ₡ Ɽ♇◔כ☺  ₢ 

( 2)       ₡ 1 ₢  

( 3)  ⌐≈⅝  

▪    ₡  ₢L/min 

▬   ₡  ₢kPa 

► ♃fi◒ ₡  ₢L 

◄  ₡  V×  P×  kW₢ 

○   ₡       ₢ 

◌ ₡       ₢ 

( 4)   

▪    ₡  ₢  

▬ ♃fi◒ ₡  ₢  

►    ₡  ₢  
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3   

 

1   

≢ ⇔≡™╢ ⌐≈™≡│⁸ ╩ ╘╢╙─≢№╡⁸ ┘

⌐ ⇔≡│⁸ ─ ╩ ↕∑⁸ ⁸ ─ ™ ≤∆╢↓≤⁹ 

1  

( 1)   

│ ≤∆╢⁹ 

    

    

◘▬fi     

    

( 2)   

╩ ∆╢↓≤⁹ 

( 3)   

│⁸ ⌐ ╩ ⌐ ⇔⁸ ╩ ╢↓≤⁹ 

▪ ─ ┘  

 ┘ │ ─ ⌐≡ ∆╢↓≤⁹ ⇔⁸ ⌐≈™≡│ ─

⌂ ⅛╠ ⇔≡ ⇔≡╙╟™╙─≤∆╢⁹ 

▬  

─ ╩ ≤⇔≡ ∆╢↓≤⁹ 

 ►  

⌐ ∂⁸ ⌐ ╩ ∆╢↓≤⁹ 

( 4)   

│⁸∕─ ⌐⅔™≡ ─ ⌐ ⇔⁸ ╩ ╗ ─

⁸ ╩ ╗ ⌐ ─ ╩ ∏╢↓≤⁹ 

─ ╡⌐≈™≡│⁸ ─ ┘ ─ ⌐ ⇔ ≤⌂╠⌂™╟℮

∆╢╙─≤⇔⁸ ⌐ ⅜ ╣≡ ╩ ∆ ╣─№╢ │⁸ ≢ ╩ ≤∆⌂

≥⁸ ─ ╩ ∏╢↓≤⁹ 

⌐ √∫≡│⁸ ─ ⌐ ∆╢↓≤⁹ 

( 5)  ┘  

⁸ ⌐╟╢↓≤⁹ 

( 6)   

⌐ ℮ ⌐⅔™≡│ ⌐ ∂⁸ ⌐ ∟ ─

╩ ⌐ ™⁸ ─ ⌐ ⅜ ⅝⌂™╟℮⌐∆╢↓≤⁹ 
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2  

( 1)   

▪ ─ ─ ⌐≈™≡│⁸ ─ ╛ ─ ⁸ ⌐╟╢

╩ ⇔≡ ⌐ ∆╢≤≤╙⌐⁸ ⌂≥─ ⌐ ⌂☻Ɑכ☻╛

─ ⌐╙ ∆╢↓≤⁹ 

▬ │ ─ ≤─ ╩ ╡⁸ ─ ⁸ ⁸ ┘ ╩ ⇔⁸

⅛≈ ⁸ ┼─ ╩ ⌐ ⇔≡⁸ ─▬ⱷכ☺▪♇ⱪ╩ ∫√

≤∆╢↓≤⁹ 

( 2)   

▪ │⁸ ⅜ ⌂ ╣≤⌂╢╟℮⌂ ≤∆╢↓≤⁹  
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2   

1  

( 1)   

▪ ─ │⁸ ╢ↄ ⌂▬ⱷ⁸☺כ ⌂꜠▬▪►♩⁸╟╡ ⌂

⁸ ⌐ ∂√ ⌐ ⇔⁸ ─Ᵽꜝfi☻╩ ∫√ ⌂╙─≤∆

╢↓≤⁹ 

▬ ─ │ ─ ≤ ⌂╡⁸ ⁸ ⁸ ⁸ ⌂ ─

─ ╩ ∆╢─≢⁸↓╣╩ ⅛≈ ⌂╙─≤∆╢√╘⌐│⁸ⱪꜝfi

♩ ─ ⁸ ⌂╠┘⌐ │ ™ ╩ ∟⁸ ─ ╩

↕∑⁸ ⌐╖≡Ᵽꜝfi☻─≤╣√ ≤∆╢↓≤⁹ 

► ⁸ ⁸ ─ ⇔√ │≢⅝╢∞↑ ∆╢↓≤⌐╟╡⁸

─ ⁸ ⌐ ⌐ ⅜≢⅝╢╟℮ ∆╢↓≤⁹ 

◄ ─ ─ ⁸ ⁸ ☻Ɑכ☻╩ ∆╢↓≤⁹ 

ה ○ ה │ ╩ ∆╢↓≤⁹ 

( ) ה   

( )   

( )  ⁸ ⁸

 

( ) ה   

( 2)   

│ ≢ ↕╣⁸ⱪꜝfi♩ ╩ ∆╢ │ ⱨ꜡כ─ ╣⌐

∫≡ ⌐ ↑╠╣╢↓≤⁹↓╣⌐ ⇔≡ ─√╘─ ╩ ∆╢↓≤⁹ 

▪  

( )   │ ─ ⌐ ─⌂™ ⁸ ↕╩ ∆╢↓≤⁹ 

( )   ⅜ ─ ≤⌂╢↓≤⌂ↄ ⅜≢⅝╢ ↕╩ ∆╢↓≤⁹ 

( )   ─ ╩ ℮ ─ ⅜ ↕╣╢ ⌐≈™≡│⁸

╩ ∂╢↓≤⁹ 

( )   │ ⅜ ⌐≢⅝╢ ⌐ ↑╢↓≤⁹ 

 

2  

( 1)   

▪ │ ה ≤╙ ⌂ ╩ ∆╢ ≤∆╢↓≤⁹ 

▬ ╩ ℮ │ ⌂ ╩ ℮↓≤⁹ 

( 2)   

▪ │ ⌐ ∂√ ≤⇔⁸ ─ ⌐╟╢ ╩ ∂⌂™

≤∆╢↓≤⁹ 

▬ ─ ⌐≈™≡│⁸ ⁸ ╩ ⇔⁸ ⁸ ─ ╩

⇔≡ ∆╢↓≤⁹ 

► │⁸ ≢ ⅜ ≢⅝╢ ⌂ ╩ ∆╢↓≤⁹ 

◄ ─ │ ─ ⌐ ℮↓≤⁹ 

( 3)   
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▪ │⁸ ⁸ ╩ ∆╢≤≤╙⌐ ⌐ ╘⁸ ─ ╙ ⌂ ⌐

⌂╠⌂™ ≤∆╢↓≤⁹ 

( 4)   

⌐ ∆ ╩ ∆╢≤≤╙⌐⁸ ⌐│ ∆╢↓≤⁹ 

▪   

( )   │ ⌂ ╩ ∆╢╙─≤⇔⁸ ⌐ ╘╢↓≤⁹ 

( )   ─ │⁸ ≤ ⌐ ∆╢↓≤⁹ 

( )   │ ╛ ⌐ ⇔ ⌂ ╩ ∆╢↓≤⁹ 

( )  ◄◐☻Ɽfi◦ꜛfi☺ꜛ▬fi♩ │⁸ ⅜⌂ↄ⁸ ─ ⌐ ≢⅝⁸

─ ⌂™ ≤∆╢↓≤⁹ 

▬  

( )  ⌐ ⇔⁸ ⌂ ≤ ╩ ∆╢╙─≤∆╢↓≤⁹ ≤⇔≡●ꜟ

Ᵽꜞ►ⱶ ╩ ∆╢↓≤⁹ 

 ►  

( )   ─ │ ⌐ ∂⁸ ה ╩ ⇔√ ≤∆╢↓≤⁹ 

( )  ─ ⅝⌂ ╛ ╩ ∆╢ ⅜ ╢ │⁸ ╩ ↄ⇔⁸ │ ╩

⌐ ∆╢⌂≥ ⇔≡ ╩ ∆╢⁹ 

◄  

( )  ─ │⁸ ↕╣╢ ╛ ∂╢ ⁸ ⁸ ⁸ ⁸

╩ ∆╢╙─≤∆╢↓≤⁹ 

( )  ⁸ ⌂≥≢⁸∕╣∙╣ ⌂ ╩ ∆╢↓≤⁹ 

○  

( )  ⌐ ∆╢ │⁸ ─ ╛ ⌐ ⅎ╢╙─≤∆╢↓≤⁹ 

( )  ●ꜝ☻│⁸ ⁸ ⁸ ─ ╩ ⇔≡ ∆╢↓≤⁹ 

( )  ─℮∟⁸ ⌐ ⁸ ╩ ↕╣╢╙─⌐≈™≡│◄▪♃▬♩ ≤⇔⁸

⌐⅔™≡│⁸ ≤⇔⁸ ↑Ɫfi♪ꜟ │ ╩ ≢⅝╢╙─

╩ ∆╢↓≤⁹ 

( )  │⁸ ⌐ ∂⁸ ─ ╩ ℮↓≤⁹ 

( )  ─℮∟⁸ ⌂ ╩ ⅝⁸ │▪ꜟⱵ ≤∆╢↓≤⁹╕√⁸ ≤⇔≡●

ꜝ☻ │ ≤╙ ⌂╙─≤∆╢↓≤⁹ 

 

3  

( 1)   

ה ▪ ⌐ ⇔√ ≤∆╢⁹ ─⌂™⁸ ─№╢╙─≤

∆╢↓≤⁹ 

▬ │ ⅜ ⌂ↄ⁸ ה ⅜ ™╙─≤∆╢⁹ 

( 2)   

▪ ─ ⁸ ⌐ ∂≡ ⌂ ╩ ℮↓≤⁹ 

▬ ⁸ ─ ╡ ™⁸ ∕╣∙╣─ ⌐ ∂≡ ⌂ ╩ ⇔⁸

⁸ ─ ╙ ∆╢↓≤⁹ 

► ─ ⌐ ∆╢ │VOC ╩ ⇔≡™⌂™╙─╩ ∆╢↓≤⁹ 
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4  

( 1)   

▪      ₡       ₢ 

▬  

( )     ₡  ₢ 2 

( )   ₡  ₢ 2 │ ↄ⁹ 

( )    ₡  ₢ 2 

( )       ₡  ₢  

( )  ─ ↕  ₡  ₢  

►  

╩ ⇔≡⁸ ╩ ╘╢↓≤⁹ 

◄  

│ ≤⇔≡ ⌐ ∆╢╙─≤⇔⁸ ─ ⅜ ↕╣╢ ⁸

─№╢ ⁸ ─ ⌂ │ ⌐ ∂≡ ⌂ ╩ ℮↓≤⁹ 

○  

( )   ─ │ⱪꜝfi♩ ⌐ ≠⅝⁸ ⁸ ⁸ ⁸ ─

╩ ⇔≡ ≤∆╢↓≤⁹ 

( )   ─ │ ╘ ≤∆╢↓≤⁹ 

( )   │ ─ ─⌂™ ⁸ →≤∆╢↓≤⁹ 

( )   ─ │ ⁸ ⌐≈™≡⁸ ה ╩ ∆╢↓≤⁹ 

( )   ≤ ─ ⌐ ∆╢↓≤⁹ 

( )   ╡─ ↕│ 1.1m ≤∆╢↓≤⁹ 

( )   ♃ꜝ♇ⱪ│ ⱷ♇◐ ≤∆╢↓≤⁹ 

5 ∕─  

( 1)  ⌐ ⇔⁸ ─ ≤ ╩ ⌐ ⇔⁸ ┘ ╩ ∆╢↓ 

≤⁹ 

( 2)  ─∕╣∙╣─ ⁸ ⌐ ∂⁸ ⌂ ≤ ◄Ⱡ ╩ ∆╢↓≤⁹ 

( 3)  ⁸ ⌐ ∆╢ │⁸ ─ ╩ ⇔ ⌂ ╩ ∆╢↓≤⁹ 

( 4)  ⁸ ─ ⌐ ⇔⁸ ⌂ ┘ ╩ ∆╢↓≤⁹ 

( 5)  ─ ⌐≈™≡ ∆╢↓≤⁹ 
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3  ┘  

1  

( 1)   

▪    ₡  ₢ 2 

▬ ꜠ⱬꜟ  ₡  ₢  

► ─ ה → 

◄ ∕─  

ה  (2)     

│ ≢ ⅜ ≢⅝╢ ⌂ ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ⌐ ∟ ╩ ⇔⁸ ─ ╩ ↑╢╙─≤∆╢↓≤⁹ 

 

2 ┘  

( 1)   

⌐≈™≡│ ─ ╩ √∆↓≤⁹ ╩ ≤∆╢⁹ 

▪  ₡  ₢  

─ ⌐≈™≡│⁸ ─ ╩ √∆↓≤⁹╕√⁸ ה ⌐ ⇔≡

∆╢↓≤⁹ 

( )       ₡  ₢  

( )      ₡       ₢  

( )      ₡  ₢mm 

( 2)   

⌐≈™≡│ ─ ⁸ ⁸ ≤─ ╩ ⇔√ ⌂ ≤⇔⁸

┘ ─ ↕⁸ ╩ ⇔√ ≤∆╢↓≤⁹ 

▪ ⌂ ≤ ╩ ≈ ┘ ⌂ ≤⇔⁸ ⌐ ⁸

╩ ↑⁸ ─ ╩ ╢↓≤⁹ 

▬ ─ │ ה

⌐╟╢↓≤⁹ 

 ─  N3  

  ₡       ₢ 

►     ₡       ₢  

◄   ₡  ₢ 2 

○  

   ₡  5 ₢cm 

   ₡ 30 ₢cm 

⌐⁸ ╩ ⇔≡ ╩ ∆╢⁹ ⌐ ∂≡ ╛

─ ╩ ∆╢⁹ 

(3)   

⌐ ⌂ ╩ ↑╢↓≤≤⇔⁸ ╡ ™ ┼ ∆╢↓≤⁹ 

▪  

▬  

►  
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(4)  ◘▬fi  

     ╩ ∆╢↓≤⁹ 

 

4   

1  

│⁸ ⌂ ╩ ≤∆╢⁹ 

(1)   │ ⌐ ∆≤⅔╡≤∆╢⁹ 

        

     

      

      

 

( 2)     

( 3)   

│ ꜞ☻♩╩ ⇔⁸ ─ ╩ ∆╢↓≤⁹ 

         ( )    

    

 

2  

│⁸ ⌂ ╩ ≤∆╢⁹ 

( 1)   

         

  

 

3  

│⁸ ⌂ ╩ ≤∆╢⁹ 

(1)    

│ ─ ⅛╠ ∆╢↓≤⁹ 

 ₡  ₢ / ה  

∕─   ₡  ₢ / ה  

(2)   

│ ⁸ ╩ ⇔⁸ ⌐ ⇔≡│ ─ ≤ ─ ⁸

╩ ∆╢↓≤⁹ 

(3)   

│⁸ ⌂ ╩ ≤∆╢⁹ │ ꜞ☻♩╩ ה ∆╢↓≤⁹

│ ≤∆╢↓≤⁹ 
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4  

⁸ ⁸●☻ ─ │ ⌐╟╢↓≤⁹ 

           

   SGP- VD WSP- 034 

   

 

 

 

SGP- VB 

HIVP 

JWWA- K- 116 

JIS- K- 6742 

     

 

SGP- VD 

HIVP 

WSP- 034 

JIS- K- 6742 

 

 ( )  

 

∕─  

 

 

 

SGP- HVA 

HTVP 

SUS 

JWWA- K- 140 

 

 

1   

 

VP 

CIP  

JIS- K- 6741 

HASS- 210 

   

( )  

VU 

HP 

JIS- K- 6741 

JIS- A- 5303 

 

≤─  

  LP HASS- 203 

    SGP- VS (JISC- 3452) 

    SGP- W  JIS- G- 3442 
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5   

│ⱪꜝfi♩ ⅛╠ ─ ≤∆╢↓≤⁹ 

 

1  

│ ─ ⱳfiⱪ⁸ ⁸ ⁸ ⁸ ⌐ ╕╣╢  

─ ≤∆╢↓≤⁹ 

 

2 ◖fi☿fi♩  

◖fi☿fi♩ │⁸ ─ ┘ ≤ ⌂ ─ ╩ ⇔√  

≤∆╢↓≤⁹ │ ╩ ∆╢↓≤⁹ 

( 1)  ⁸ │ ⌐ ∂ ⁸ ⌐ ⇔≡ ∆╢↓≤⁹ 

( 2)  │⁸ ┘ ⌐╟╡⁸ ⁸ ⁸ ∂╪♃▬ⱪ╩ ∆╢↓≤⁹ 

⌂⅔⁸ ─ ⅜№╢  ⁹≥↓╢∆≥⅝≈♪כ●│

( 3)  ◖fi☿fi♩│ ╩ ⇔√ ≤⇔⁸ ┘ ⌐ ∂≡ ⁸ ⁸ 

≤∆╢↓≤⁹ 

 

3 ∕─  

( 1)  ⌐ ∂≡  

▪      ₡  ₢  ₡  ₢  ₡  ₢  

▬     ₡  ₢⁸ ₡  ₢ 

► ┘ ⌐ ≠⅝   

◄   

( 2)  ⌐ ∂≡  

▪  ₡   ₢ 

▬  ꜞ☻♩⌐ ─↓≤  

( 3)  ⌐ ∂≡  

▪  ⌐╟╡ ↕ 20m ╩ ⅎ╢ ╩ ∆╢↓≤⁹ 

▬  JIS A 4201 ⌐╟╢↓≤⁹ 

►   

( 4)  ⌐ ∂≡  

─ ─ ⅜ ⌂╟℮ ( )╩ ℮↓≤⁹ 

( 5) ∕─  

⌐ ∂≡ ╩ ↑╢↓≤⁹ 
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( )⁸↔╖ ⱨ꜡כ  
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