
 

 

 

 

 

 

JESCO 

PCB  

ⱴ♬ꜙ▪ꜟ 

 

 

 

 

 

 

 

 

 

2021 11  

ה ( JESCO)  

  



 

2 

 

ⱴ♬ꜙ▪ꜟ─ ≠↑ .............................................................................................. 4 

1  ─ ⌐№√∫≡─ ⅎ  ........................................................... 5 

1.  ─  .................................................................................... 5 

2.  JESCO PCB ─ ─  .................................................... 6 

3.  ≢─ ⌂ ⅝ ....................................................................... 10 

4.  ⌐⅔↑╢  .................................................................... 12 

5.  ─ ≤  ........................................................................... 16 

6.  ─  ......................................................................................... 19 

2  ≤ ─  ....................................................................... 20 

1.  ─  ......................................................................................... 20 

2. ◒fi♃ה  ─ ה⅝  ................................................................ 20 

3.  ─  ......................................................................................... 21 

3  PCB ┘ ─  ........................................................... 24 

1.  ─ ≤ PCB ─ .................................................... 24 

2.  PCB ─  .......................................................................... 25 

3.  PCB ─  .......................................................................... 26 

4.  PCB ꜠ⱬꜟ─  ............................................................................. 27 

4  ⌐⅔↑╢ ꜠ⱬꜟ─ ≤  ............................................... 29 

1.  ꜠ⱬꜟ─  ....................................................................... 29 

2.  ꜠ⱬꜟ↔≤─ ─  ........................................... 31 

5  PCB─ ─ ≤ ................................................................... 35 

1.  ─  ......................................................................................... 35 

2.  ─  .................................................................................. 36 

3.  ─  .............................................................................. 38 

6  ─ ≤  .............................................................................. 40 

1.   ..................................................................................... 40 

2.  ─  ......................................................................................... 43 

3.  .................................................................................................... 46 

4.  ─ ה  ............................................................. 49 

7  ─ ⌐ ∆╢  .................................................................... 51 

1.  ┼─ PCB  ............................................................................ 51 

2.  ─ ⌐⅔↑╢ ─  .................................... 51 

3.  ⅛╠─ ─⸗♬♃ꜞfi◓ .................................... 52 

4.  ⸗♬♃ꜞfi◓ ..................................................................................... 52 

5.  ⸗♬♃ꜞfi◓ .............................................................................. 53 



 

3 

8  ─ ─  ........................................................................... 55 

1.  ─  ........................................................................... 55 

2.  ─  .................................................................................. 56 

3.  ─  ......................................................................................... 56 

4.  ─ PCB ─ ─ .................................................... 58 

5.  ─  ......................................................................................... 60 

6.  ─  ..................................................................................... 62 

9  ─ ≤ ⌐№√∫≡─  .................................................. 68 

1.  ─  ............................................................................................ 68 

2.  ─  ............................................................................................ 74 

10  ⌐ ℮ ─  ............................................................. 76 

1.  PCB ꜠ⱬꜟ⌐ ∂√ ─ ─ ⅎ  ................................. 76 

2.  ≢ ∆╢ ≤∕─  ............................................... 77 

3.  ─  ............................................................................................ 83 

4.  ─√╘─◘fiⱪꜞfi◓ ............................................................. 88 

5.  PCB ⌐ ∆═⅝  ........................................................ 93 

11  ─ ה  ..................................................................................... 94 

1.  ─  ......................................................................................... 94 

2. ה  ─ ╘  ........................................................................... 94 

─  .................................................................................................................. 96 

 PCB ─ ⌐№√∫≡─  ................................... 97 

 

  



 

4 

ⱴ♬ꜙ▪ꜟ─ ≠↑ 

ה JESCO ─ⱳꜞ ⱦⱨ▼♬ꜟ PCB

│⁸ ─ ─ ⌂ ⌐⁸∕╣∙╣ ╩ ℮↓≤⌐⌂╢⁹   

₈JESCO ⱳꜞ ⱦⱨ▼♬ꜟ PCB ─ ⱴ♬ꜙ▪ꜟ

₉ ⁸₈ ⱴ♬ꜙ▪ꜟ₉ │⁸ ⌐ ╦╢ JESCO ╛∕─ ╩

℮ ⌂≥╩ ⌐⁸₈JESCO PCB ─ ⌐№√∫≡─ ₉

( )⌐ ∫≡⁸PCB ─ ⌐ ⇔≡ ∆═⅝ ╛

⌐≈™≡ ╡╕≤╘√╙─≢№╢⁹∕─ ⌐│⁸ ╟╡ ⇔

≡⅝√ 1 ⌐ ∆╢ ─ ╩ ↕∑≡™╢⁹ 

─ ⌐№√∫≡⁸ ⱴ♬ꜙ▪ꜟ╩ ∆╢≤≤╙⌐⁸ ─

⌐ ⇔√ ─ ╩ ─↔ ╩ ∫≡ ⇔⁸ ∆╢╙─

≤∆╢⁹ 

⌂⅔⁸ ⱴ♬ꜙ▪ꜟ│⁸ ≤ ╘╠╣╢ ⌐│ ≤ ≢

⇔√ ≢⁸PCB ≢↔ ╩ ∫≡ ╩ ℮⁹ 

╕√⁸ ⱴ♬ꜙ▪ꜟ─ ⌐ ╛♃כ♦√⇔ ╩⁸ ≤⇔≡ ≤╡╕≤

╘╢⁹ 
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1  ─ ⌐№√∫≡─ ⅎ  

1.  ─  

ה JESCO ─ PCB ₈JESCO 

PCB ₉≤™℮⁹ ⌐⅔↑╢ ⌂ ─ ⌐№√∫≡│⁸₈JESCO 

PCB ─ ⌐№√∫≡─ ₉⌐ ™⁸ ─ ⌐╟

∫≡ ∆╢↓≤≤∆╢⁹ 

 

 

 

 ─ ⌐№√∫≡ ⌂ ╩ ⌐ ═╢⁹╕∏ ⌐⁸ ≢

│⁸JESCO PCB ⌐ PCB⅜ ⇔≡™╢↓≤≢№╢⁹⇔√⅜∫≡⁸╕∏ⱪꜝfi

♩ ╛ ─ ⌐≈™≡ PCB ─ ⌐ ∂√ 1╩ ⇔≡ ∆╢

↓≤⅜ ≢№╡⁸↓─ │ ─ ╛ ─ ─ ⌐ ∆╢⁹

∕─ ⌐ ה ─ ⌐ ∂≡ ─ ╩ ⌐ ∆╢↓≤⌐╟╡⁸

≤⇔≡ ╩ ⅛≈ ⌐ ∆╢↓≤⅜ ≤⌂╢⁹ 

 ╕√⁸JESCO PCB │⁸ ⅜ ─ PCB ≤⇔≡

≢ ⌂ ─ ≤ ה ╩ ⇔⁸ ↕╣≡™√⁹ ─ ⌐

№√∫≡╙↓─ ╩ ⇔⁸PCB │╙∟╤╪─↓≤⁸∕╣ ─ ┼─

╛ ─ ⌐╙ ⌐ ╡ ╖⁸ ─ ─ ─

⌐⌂╢╟℮⁸ ⌂ ╩ ∆╢⁹ ⌐⁸PCB⅜ ⇔√ ⌐≈™≡│⁸

⌐ ╩ ∆╢⁹ 

 ⅎ≡ ⇔√ ─ ≢№╢ ה ⌐≈™≡╙⁸ ─ ⌐⅔™≡

⌐ ⇔⁸ ╛ ה ⁸ כ♄ꜟⱱ◒כ♥☻√∫™≥ ≤─

≢ ≤ ─ ⌐ ╘╢↓≤≤∆╢⁹ ה ─ ⌐≈™≡⁸ 11

 

JESCO PCB ─ │⁸JESCO ┘ ⁸ ⁸

JESCO ⅛╠ ⁸ ╩ ↑ ℮ ⁸ ─ ≢ ╩ ℮

⌂≥⌐╟╡ ↕╣╢⁹JESCO │⁸↓╣╠─ ⌐ ⱴ♬ꜙ▪ꜟ─

 

1 PCB╩ ⁸ │⁸PCB ╩ ∆╢ ⁹ 

¶ ─ ─  

¶ ─ ─ ⌐⅔↑╢ ⌂  

¶ PCB╩ ╘≤∆╢ ┼─ ⌂  
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╩ ↕∑⁸ ⌐ ╡ ╗↓≤≤∆╢⁹ 

2.  JESCO PCB ─ ─  

⌐ ↑√  

─ ⌂ ⌐ ╛⅛⌐ ─ ⌐ ╢↓≤⅜≢⅝╢╟℮⁸

│⁸ ─ ⌐≈™≡ ⅛╠ ╩ ⇔⁸ ─ ⌂

⌐ ╘╢≤≤╙⌐⁸JESCO │ ⱴ♬ꜙ▪ꜟ╩ ╘√ ⌂ ─√╘─

─ ה ╩ ℮⁹ 

JESCO PCB ─ ⌐№√∫≡│⁸ ⌐ ⇔≡™╢

⁸ ⁸ ⁸ ─ S ╛ ─ ╩ ╙ ∆╢↓≤╩ ╘⁸

⅛╠ ─ ⌐ ⅛≈ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

─ ⅜ ≠ↄ⌐≈╣ ≤⌂╢ ╛ ⅜ ⇔√ ⁸ ─ ─

⌐ →╢ ≢⁸ ≢╙↓╣╠─ ╩ ∆╢↓≤╙№╢⁹∕─

⌐│⁸ ─ ╩ ⇔√ ≢⁸ ⌐ ╩ ⅎ⌂™↓≤│╙∟╤╪─↓≤⁸

≢ ∆╢⁹ ⱴ♬ꜙ▪ꜟ╩ ⌐∆╢≤≤╙⌐⁸ ≢ ╩

™⌂⅜╠⁸ ≢ ⌂ ╩ ╢ ⅜№╢⁹ 

╩ ⅛≈ ⌐ ∆╢ ≢⁸JESCO⅜ ∆╢ ─ ╩ ⇔

√ ╛ ─√╘─ ─╒⅛⌐⁸ ─ ≢│ ⌂ ⅜

≤⌂╢⁹↓─√╘⁸ ╩ ∆╢ │⁸ ⅜⁸ ⁸

⁸ ⁸ ⁸ ☻Ɑכ☻╩ ⌐ ╣√ ⌂ ⁸ ⁸

╛ ─ ╩ ≤⇔≡≤╡╕≤╘╢↓≤⅜ ⌐

⌂╢ 1 3  

JESCO │⁸ ⌐⅔™≡ ─ ⅜№∫√ ⌐│⁸

₁─ ⌐≈™≡⁸ ⌐ ∂⁸ ⌐ ╩ ⇔⁸ ⌂ ה

╩ ℮⁹ 

⌂⅔⁸ ─ ≢ PCB ╩ ™√ ╩ ℮↓≤╙

─ ⌐│ ≢№╡⁸ ≢─ ─ ⌂≥╩ ╕ⅎ≡⁸

≢ ─ ⁸ ∆╢↓≤⅜ ╕⇔™⁹↕╠⌐│⁸ ─ ⌐≈

™≡ ⅛╠ ╘≡⅔ↄ↓≤╙ ≢№╢⁹ 

─ ≤  

JESCO PCB ─ ─ │⁸ JESCO PCB ─ⱪꜝfi
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♩ 2 ┘ 3╛ ⌐ ⅎ≡ ▫♥ꜞ▫♥כꜚ─ ╛ ─

≢№╡⁸JESCO ⅜ ↔≤⌐ ∆╢⁹ 

 ⌐ PCB ⅜ №╢™│ ⇔≡™╢─│⁸ ⌐ ⇔√ⱪꜝfi♩

≤ ╛◖fi♦fi◘כ─ ─ ⌐ ⇔√ ─ ≢№╢⁹JESCO │⁸∕╣╠─

╡ ↑≤∕─ ─ ─√╘⌐⁸PCB ╩ ∆╢⁹↓─ ⌐│⁸

─ ╩ ∆╢↓≤⅜ ╕⇔™⁹∕─ ╩ ⌐ ⌂ ה ≢

PCB─ ╩ ⇔⁸∕─ ─√╘ ╩ ∆╢⁹ 

 JESCO PCB ─ ─ ⌂ ╣╩ ⌐ ∆⁹↓↓⌐ ⇔√ ─

╩ 2 ⌐ ⇔≡™╢⁹╕√⁸ 1-1│ ─ ⁸ 1-2│↓╣╩╟╡

⌂ⱨ꜡כ ≢ ⇔√╙─≢№╢⁹ 

 

1- 1  JESCO PCB ─ ─ ≤ ─   

 

─ ≢│⁸ ─ ⌐⁸ⱪꜝfi♩ ╛ PCB ⅜ ⇔

≡™╢ ─№╢ ⌐≈™≡⁸ ─ ⌐ ∆╢√╘⁸ ⌐

⇔≡™√ 4S ⁸ ⁸ ⁸ ╩ ⇔≡ ∆╢⁹╕√⁸ ◒fi♃ה

 

2 ⱴ♬ꜙ▪ꜟ│⁸ⱪꜝfi♩ ⌐≈™≡⁸♩ꜝfi☻ה◖fi♦fi◘─ PCB ─

╩ ⌂ ≤⇔≡⅔╡⁸ PCB 2 ┘ PCB ─ⱪꜝ☼ⱴ

⌐≈™≡│⁸ ⁸∕─ ⌐ ∆╢ ⌐≈™≡ ∆╢ ≢№╢⁹ 
3 ⱴ♬ꜙ▪ꜟ≢│⁸ ─ ╩₈ ₉⁸ ╛ ⁸ ה ╩

╗ ╩₈ ₉≤⇔≡™╢⁹ 

 

 

  

 
PCB  

 

 
 

PCB  

PCB  

PCB  

PCB  
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─ ה⅝ ⌐╟╡ PCB ╩ ∆╢⁹↓╣│⁸ ─ ≢ ℮ PCB─

⌐╙ ∆╢⅜⁸ ─ ─ ≤⇔≡ ≠↑╠╣╢↓≤⅛╠⁸

⌂ ─ ≤⇔≡ ∆╢╙─≢№╢⁹↓℮⇔√ │⁸ ♃ה

fi◒─ ╛ ⌐ ⇔√ ⅜ ℮↓≤⅜ ↕╣╢⁹ 

ⱪꜝfi♩ ⌐ ⇔√ PCB─  

ⱪꜝfi♩ ⌐ ⇔√ PCB─ │⁸ ─ ⌐ №╢™│

⇔√ PCB ╩⁸ ╛ ⅝ ╡ ⌐╟╡ ∆╢╙─≢№╢⁹ ─

⌐│ PCB ᵑ4╩ ∆╢⁹ ─ ╩ ╕ⅎ⁸ PCB

⅜ ⇔≡™╢ ╛ ≢№╢⅜ ⅜ ⌂ ⌐≈™≡⁸ ╩ ℮⁹

↓╣⌐╟╡ ─ ⌐ ─ PCB ╩ ⌂ ⌐ ≡╢╟℮⌐∆

╢⁹ ─ │⁸ ≤⇔≡ ─ ┘ ↑ ⌐╟∫

≡ ↕╣╢⁹ 

PCB─ ⌐≈™≡│⁸ ≢ ⅜ ↕╣√ ⌐⅔™≡ ℮↓≤╩

≤∆╢⁹⌂⅔⁸PCB ᵑ⌐╟╡ ─ ∞↑≢⌂ↄ ╙

PCB ꜠ⱬꜟ5⅜ⱪꜝfi♩ ─ 6 ≤ ≢⅝╢ ⌐│⁸

╩ ∏⌐ ⅜ ≢№╢⁹ PCB ⅜ ⇔√ ⌐≈

™≡│⁸JESCO PCB ─ ╩ ⇔≡⁸ ╩ ∆╢⁹ 

PCB ᵑ⌐╟╡ PCB─ ⅜ ↕╣√

ⱪ꜡☿☻ ♄◒♩ ⌐≈™≡╙⁸ ─ ╛ ┘ ꜠ⱬꜟ⌐ ∂≡

─ ╩ ⇔⁸ ⌂ ⌐ PCB ─ ╩ ∆╢⁹ 

ⱪꜝfi♩ ─  

ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ╩ ⇔√ ⌐ PCB ᵑ╩

™⁸ ╩ √⇔≡™╣┌ ⌐ ∆╢⁹ ─ ⌐╟

∫≡│⁸ ╩ ∆╢⁹ⱪꜝfi♩ ─ │⁸ ─ ⁸PCB

⁸ ─ ♩כꜟ ╩ ⇔≡ ∆╢⁹ 

─ ╛ ─ PCB ┼─┌ↄ ╩ ⌐ ╕≢ ∆╢

↓≤⅜ ⌂ │⁸ ⌂ ╩ ∂√ ≢ ╩ ℮⁹ ⌂

7⌐≈™≡│⁸ ─ ╩ ™⌂⅜╠ ∆╢⁹ 

ⱪꜝfi♩ ─ ⌐⅔™≡│⁸PCB ─ ╩ ∆╢√╘⌐⁸ ─

 

4 PCB ⅔╟┘ PCB ≤│⁸ ─ ⁸

─√╘ ℮ PCB ─ ╩ ∆⁹ 
5 ⅜ ⇔≡™╢ PCB─ ⌐ ╦∑≡ ⇔√ ⁹ 3 4.

⌐ ╩ ∆⁹ 
6 ⌂╢ ╩ ╦∏⌐ⱪꜝfi♩ ─ ⌐ ≢⅝╢ ⁹ 6 1.

⁹ 
7 ─╕╕ ∆╢ ─ ≤⇔≡ 6- 5⌐ ∆╙─⁹ 
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⌐⌂╠⌂™╟℮⌐ ╩ ⇔≡ ╩ ∆╢⁹ 

⌂⅔⁸ⱪꜝfi♩ ─ ⅜ ≡ ⇔≡™⌂™ ≢╙⁸ ╩ ⇔√

≢ⱪꜝfi♩ ─ ⅜ ⇔√ ⅛╠ ⌐ ⌐ ⇔√ PCB ─

╩ ℮⌂≥─ ╙ ⅎ╠╣╢⁹ 

⌐ ⇔√ PCB ─  

⌐ ⇔√ PCB ⌐≈™≡│⁸ ╛ ⁸ ⌐ ⇔≡™╢ PCB ╩⁸ ⅝ ╡

╛ ─ ⁸│≈╡ ⌐╟╡ ⇔⁸ ─ 8 ≤⇔√ ⁸∕

╣╩ PCB ᵒ⌐╟╡ ⇔√ ≢⁸ ╩ ∆╢⁹ 

⌂⅔⁸ ⁸ ⁸ ─ ⅜ ∆╢╕≢⁸ ┘ ─ ─√

╘⁸ │ ≤⇔≡ ∆╢⁹ ⁸ ⁸ ─ ⌐⁸

⌐ ∂⁸ ─ PCB ╩ ⇔⁸ ⌐

─ ╩ ∆╢⁹ 

─  

PCB ᵒ╩ ⇔ ╩ √⇔≡™╣┌⁸ ─

╩ ∆╢⁹ ─ ⌂≥ ⅜ ⌂ ⌐⅔™≡

╩ ⅎ≡™╢ ⌐│⁸ ⌂ ╩ ∂√ ≢ ╩ ℮⁹↓─

⌂ 9⌐≈™≡│⁸ ─ ╩ ™⌂⅜╠ ∆╢⁹ ╛ ⌂≥

─ ─ │⁸∕─ ╛ ⁸ ╩ ⇔⁸ ⌐ ∆╢

⅜№╢⁹ 

─ ╩ ⌐ ╩ ™⁸JESCO ⌐╟╢ ⅜ ∂≡™⌂™

↓≤╩ ⇔√ ≢⁸ ─ ╛ ─ ╩ ℮⁹ 

─  

╛ ≢ ∆╢ ─℮∟ PCB⅜ ⇔√ ⌐≈™≡

│⁸ ─ ╩ ∫√ ⌐⁸PCB ⌐ ∂√ ╩ ℮⁹ ꜠ⱬꜟ─

│ ≢ ╩ ℮⁹ ꜠ⱬꜟ─ ⅜ ⇔√ ⌐│⁸

╡ ⇔ ╩ ⇔⁸ ꜠ⱬꜟ╕≢ ↕∑╢⁹↓╣⅜ ⌂ ⌐│⁸

⌐№╢ ╩ ↕∑⁸ ⌐ ─ ╩ ℮⁹ ⌐╟╡

10 ≢ ≤⌂∫√ │⁸ №╢™│ ≤

⇔≡ ∆╢⁹ 

 

8 ⌐⅔™≡ ╩ ∆╢ ≢ ╩ ⇔≡ ⌐ ≢⅝╢ ⁹

6 1. ⁹ 
9 ─╕╕ ∆╢ ─ ≤⇔≡ 6- 6⌐ ∆╙─⁹ 
10 ⱳꜞ ⱦⱨ▼♬ꜟ ─ 1910111 ⁸

1910111  
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1- 2 PCB  ─ ⱨ꜡כ  

3.  ≢─ ⌂ ⅝ 

JESCO PCB ─ ⌐№√╡⁸JESCO │ ≤─ ╛

⌐ ≠⅝₈ ₉ ┘ ⌐ ╢ ⁸ ╩ ⇔

┼─ ╛ ╩ ℮⁹JESCO ⅜ ∆╢ ≤ ⁸

PCB
( Ṗ

PCB

PCB
( Ṗ

PCB
( Ṗ

PCB

PCB
ṕ Ṗ

ṕ Ṗ

ṕ Ṗ
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⅜ ∆╢ ─ │ 1-3─≤⅔╡≤⌂╢⁹ 

 

 

 

 

 

 

 

 

 

 

1- 3 JESCO╛ ⅜ ∆╢   

JESCO ⅜ ∆╢ ─ ⌂ │⁸ ─≤⅔╡⁹ 

ה ─ ─ ⁸ ─ ╛ ⁸ ─ ⁸☻◔☺

ꜟכꜙ  

Å ─ ─⸗♬♃ꜞfi◓⁸ ⁸PCB

╩ ╗ ─ ⁸PCB ─ ┼─  

Å ─ ⌐ ∆╢ ⌂  

JESCO │⁸ ⌐ ≠⅝⁸ ⅜ ℮ ─ ╩ ⇔

√₈ ₉╩≤╡╕≤╘⁸ ─ ╩ ℮⁹ 

╩ ⇔√ ⅜ ∆╢ ╩ 1-1⌐ ∆⁹↓─╒⅛⁸PCB

─ │⁸ PCB ה ●▬♪ꜝ▬fi⌐ ∫√ ╩

JESCO ⌐ ∆╢↓≤⌐⌂╢⁹ 

 

1- 1 ⌐ ≤⌂╢ ⅜ ─ꜞ☻♩  

  ⱴ♬ꜙ▪ꜟ  

 

 

⁸ ⁸ ☻Ɑכ☻ ╩ ⇔√
╩ ╗  

1  

 

 

PCB ⌐ ∂√ ⁸
⌐ ╢ ─ ⌐

⌐ ╕╣╢  

1 ⁸2 ⁸4 7  

 

⁸ ─
⌐ ⌐ ╕╣╢  

8  

 ─ ⌐ ≠ↄ ─  8  

JESCO ⅜  

 

 

 

 

 

⅜  
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  ⱴ♬ꜙ▪ꜟ  

 
─ ─ ╩ ⇔√

─  
8  

 

PCB ⁸ ┘ ⁸
⁸ ⁸ ─

 

8 ⁸ 9  

 ⁸ ─  8  

⸗♬♃ꜞfi
◓  

╩ ⇔√⸗♬♃ꜞfi◓─
⌐ ╘∏ ≤ JESCO ⅜

∆╢ ─ │ JESCO  

7  

 
╩ ∆╢ ─ ⌐

⌐ ╕╣╢  
7  

⌐ ℮
─ ה

 

⌐ ∆╢ ─ ┘ ─
⌐ ╘∏

≤ JESCO ⅜ ∆╢ ─ │
JESCO  

2  

 
╛ ─ ⌐

∆╢ ┘ ה  

6 ⁸ 8 ⁸
10  

4.  ⌐⅔↑╢  

JESCO PCB ─ ⌐ ⇔⁸ ─ ╩ ℮ ⅜№╢⁹↓↓⌐ →

╢ ⌐⁸ ה ╛ ⌐ ╢ ⅜ ≤⌂╢ ╙№╢⁹

╩ ℮ │⁸ 1-2⌐ ─≤⅔╡≢№╢⁹ 

─ ⌐ ╢  

ᵑ  

─ ╩ ℮ ↑ │⁸ 15 1 ─ ⌐ ≠

⅝ ╩ ℮ ╕≢⌐₈ ₉⌐ ╩ ⇔⁸

⌐ ∆╢⁹ 

ᵒ  

╩ ℮ │⁸ 90 ≢ ─ ⅜№╢ 11╩

∆╢≤⅝│⁸ 88 ─ ⌐ ≠⅝ ─ ─ 14 ╕≢⌐₈ ₉

⌐ ╩ ⇔⁸ ─ ╩ ⇔≡ №≡ ∆╢⁹ 

ה ╩ ℮ ─ ─ ┘ ≤─ ╩ ∆  

 

11 JESCO PCB ─ ≢│⁸ PCB 2 ⁸ PCB ⁸

PCB ─ ⅜ 90 ↕ 31ⱷכ♩ꜟ╩ ⅎ╢ ─ ─

⁸ⱪꜝ☼ⱴ ─ ─ ⅜ 90 ─ ♄▬○◐◦fi

⁸ ∂╪ ─ ─ ─ ⌐ ∆╢ 



 

13 

ה ╩⇔╟℮≤∆╢ ─ ╩ ∆  

ה ─ ⁸ ⁸ ─ ╩ ∆  

ה ─ ╩ ∆ │  

ה ╩ ∆╢√╘─ ┘ ─ ╩ ∆ │

⁸ ─ ⁸ ─ PCB ⁸ ∆╢ ┘∕─

╩ ⇔√  

ה    

ᵓ  

─┌™ ⌐ ∆╢ .ⱪꜝ☼ⱴ ⌐≈

™≡⁸ ╩ ⇔√ ⌐│⁸ 11 ⌐ ≠⅝ ⌐

╩ ∆╢⁹ 

╕√⁸ 2 ─ ─ ⌐╟╡⁸ ─ ⌐⅔↑

╢ ─ ╩ ∆╢√╘─ ⅜ ↕╣√⁹↓╣⌐ ≠⅝⁸ ─

─ ─ ─ ⅜ 80 ⌐≈™≡⁸ ─

⌐⅛⅛╦╠∏⁸ │⁸ ╩ ℮ ⌐ ⅜ ↕╣≡™⌂™⅛

⇔⁸ ≢№╢ JESCO ⌐ ─ ╩ ∆╢≤≤╙⌐⁸

⌐ ╩ ∆╢⁹ 

JESCO ─ ⌐⅔™≡│⁸ 1 ─ ⅜ 2004 ≢№╡⁸ ⌐

⅜ ╕╣≡™╢ │ ↕™⅜⁸ ─ ⁸ ∂╪

⌐ ⇔⁸ ↑ ⁸ ה ה ╩ ⁸ ∂

╘╕√│ ™ ╖╩ ℮ │⁸ ─ 14 ╕≢⌐ ┼─

╩ ℮⁹ ∂╪ ╩ ℮ │⁸ ≢│⌂™ ≢╙

⌐ ╩ ⇔⁸ ⌐ ≠™≡ ∂╪ ╩ ℮⁹ 

ᵔ ┘

─ ⌐ ≠ↄ  

JESCO ─ ⌐⅔™≡│⁸ 1 ─ ⅜ 2004 ≢№╡⁸ ⌐

⅜ ╕╣≡™╢ │ ↕™⅜⁸ 3 ≤⇔≡

─ ╩ ╛ ⌐╟╡ ⇔⁸ ╩ ∆╢⁹ 

⌐╟╡ ⅜ ⇔√ ⌐│⁸ ─ ╩ ∂╢⁹ 

ה 4 ─  

ה ─ 5 ─ ╛ ∂ ╘ ─ ⌐ ⇔≡ ─

╩ ⇔ ─ ╕≢⌐ ⌐ ∆╢⁹ 
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ᵕ ⅔╟┘ 12 

JESCO │ 2 2 ⌐ ∆╢

13 ─ ╩ ⇔√≤⅝│⁸ 10 ⌐╟╡₈

₉╩ ⌐⁸╕√│⁸ 12

─ 7 ⌐╟╡₈ ₉╩ ⌐⁸∕╣∙╣

30 ⌐ ∆╢⁹ 

─ │ ⌐ ⇔⁸ ⌐ ∂≡ ─ ╩ ∆╢⁹ 

ה ─ ┘ ─ ⁸ ─ ┘⌐ ┼─  

ה ┘↓╣⌐ ∆╢ │ ─ ⁸ ─

┘⌐ ─  

ה ─ ⱨ꜡כ◦כ♩ ┘ ⁸ ─Ᵽꜝfi☻◦כ♩) 

ה ─  

ה ─∕─ ≤⌂╢ (◌♃꜡◓ ) 

ה ─  

ה ─  

ה ─ ─  

ה ─ ─  

ה ─ ─∕─ ≤⌂╢ ◌♃꜡◓  

ה ─ ─ ┘ ⁸ ─ ┘⌐  

ᵖ  

a JESCO │⁸ 2 2 ⌐ ∆╢

⌐ ∆╢ PCB ─ ╩ ⇔√ ⁸ 3 ⌐ ≠⅝⁸ ─

⌐╟╢ ⌐≈™≡⁸ ⅜ ╘╢ ╟╡ ⌐

↕∑⁸ ╩ 120 ⌐ ⌐ ∆╢⁹√∞⇔⁸ ─

⅛╠╖≡⁸ ⌐╟╢ ⌐╟╡ ─ ⌐ ╢ ⅜ ∏╢⅔∕╣⅜⌂

™≤ ─ ╩ ↑√≤⅝│⁸↓─ ╡≢⌂™⁹╕√⁸ ⌐

≢⅝⌂™ ─ ≤⇔≡⁸ ╩ ∆╢ ≢№╡⁸ ⌐ ∑≡

⌐ ∆╢↓≤⅜ ≢№╢ ⅜№╢≤ ╘╠╣╢≤⅝│⁸ │

JESCO ─ ⌐╟╡ ╩ ∆╢↓≤⅜≢⅝╢ 1 ⁹ 

b JESCO│⁸ 2 2 ⌐ ∆╢ ⌐

∆╢ PCB ⅜ ↕╣≡™╢ ─ 900 ─

⌐ ─⅔∕╣⅜№╢≤ ⅜ ╘√ │⁸ 4 ⌐╟

 

12 ╩ ╛ ⌐ ⇔≡™╢ │ ⁸ ⌐ ⇔

≡™╢ │ ─ ≤⌂╢⁹ 
13 ⌐ ≠ↄ PCB ≢⁸ ⁸ ⁸  



 

15 

╡⁸ ─ 30 ╕≢⌐⁸ ⌐₈ ─ ─

₉╩ ∆╢⁹↓─ ⁸ ─ ⌐╟╡⁸JESCO │ ─

─ ⌐╟╢ ⌐≈™≡ ⌐ ↕∑⁸ ╩

⌐ ∆╢⁹ 

a b ─™∏╣⌐⅔™≡╙⁸∕─ ⌐╟╡⁸ │ ⌐╟

╡₈ ₉ │₈ ↑ ₉─ ╩ ↑╢↓≤≤⌂╢⁹ 

ᵗ ─ ┘ ⌐ ∆╢  

JESCO │ PCB ╩ ⇔√≤⅝│⁸ ─ ⅛╠ 10 ⌐₈

₉╩ 14⌐ ∆╢ 14 ─ 5

3 ⌐⅔™≡ ∆╢ 7 ─ 2 3 ⁹ 

╕√⁸PCB ╩ ⇔√≤⅝│⁸₈ ₉

╩ ⌐ ∆╢ 15 ─ 2 ─ 6 3 ⌐⅔™≡ ∆╢

9 3 ⁹ 

⌂⅔⁸ ≢│⁸ ╩ 50 ⁸

╩ ↄ ╩ 1,000 ♩fi ∆╢ ╩

≤ ⇔≡™╢⁹ ⌐ ⅜ ∆╢ ⁸

JESCO │ ⌐⌂╢↓≤⅛╠⁸ ─ ─ 6 30

⌐₈ ₉╩⁸╕√⁸ ─ ─ 6 30

⌐₈ ₉╩⁸ ⌐ ∆╢⁹ 

ᵘ ⌐ ╢ ─ ⌐ ∆╢ ꜞ◘▬◒ꜟ  

◖fi◒ꜞ⁸♩כ◖fi◒ꜞכ♩≤ ⅛╠ ╢ ⁸ ⁸▪☻ⱨ

♩כꜞ◒fi◖ה♩ꜟ□ ⅜ ╦╣≡™╢ ≢⁸ ─ ⅜ 80m2 ─

─ │⁸ ꜞ◘▬◒ꜟ ─ ≤⌂╢⁹JESCO PCB │ 5

≤╙ 80m2 ≢№╡⁸ ┘ ─ ⅜№╢⁹

─ ⌐№√∫≡│⁸ ─ ╕≢⌐ JESCO ⅛╠

⌐ ⇔≡ ─ ╩ ↑ ╢⁹╕√⁸ ─ ─

⌐№√∫≡│⁸ │ ─ ╩ ⇔√ ╩ JESCO ⌐ ⇔

∆╢⁹ 

 

─ ⌐╟╡ ≤⌂╢ ╩ 1-2⌐ ⇔≡ ∆⁹ 

 

14 ┘ ∂  
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1- 2 ─ ⌐№√∫≡ ≤⌂╢  

 
 

JES

CO 
  

 
₃  

─  15

1  

 
₃  

─ 14

 

88 4

 

 
 ₃ 

╩ ⇔√≤⅝ 14 ─5

3  

 
 ₃ 

⌂ↄ 15 ─2

─ 6 3  

  ₃ 

⅛╠ 30  10 ╕
√│
12 ─ 7 

╩ ⇔√ ⁸
⌐╟╢

─  

 ₃ 

─
⇔√ 120

 

3  

─ ─ ─ ─
PCB │

900 1 

 ₃ 

─
30  

4

 

ꜞ◘▬◒ꜟ  
 ₃ 

─ 7

 

ꜞ◘▬◒ꜟ
10  

 
 ₃ 

─
─ 6 30  8 17─ 2 

2 
₃ ₃ 

─ ─ 6 30  8 17─ 3 
1) ⅜ ⅔∕╣ ≤⇔√ ⁸↕╠⌐ ─ ≤ ╙  

2) 1-1⌐ ⇔√ ⅜ ≤⌂╢ ─ │ ⅜ ∆╢ 

 

ⱪꜝfi♩ ⌐ ╢ ⁸ ⁸  

JESCO PCB ─ ⌐№√∫≡│⁸ ⱪꜝfi♩ ─ ╩ ⇔⌂

⅜╠ ╩ ∆╢↓≤⅛╠⁸ ─ ⌐ ∂≡ ⌐ ≠ↄ ⁸

┘ ⅜ ⌐⌂╢⁹ 

ⱪꜝfi♩ ⌐≈™≡│⁸ ⌐ ↔≤─ ╛ ─ ╩ ⇔⁸

─ ⌐ ∂≡ ⌐ ⌂ ╛ ⁸ ─ ╩ ╣⅜ ∂

⌂™╟℮ ∆╢⁹ ⌐ ⅜ ⌂ ⌐≈™≡│⁸ ─≤⅔╡⁹ 

ה ┘ Ⱳ▬ꜝ⁸כ  

ה  

ה  

ה   

5.  ─ ≤  

╩ ℮ │⁸ⱪꜝfi♩ ⌐ ה ⇔√ PCB ─ ⁸

ⱪꜝfi♩ ─ ⁸ ─ ⌐ ⇔√ PCB ─ ⁸ ─
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⌐≈™≡⁸ ꜠ⱬꜟ 4 1. ⌐ ∂√ ╩ ─

⌐ ∫≡ ⇔⁸JESCO ⌐ ∆╢≤≤╙⌐⁸↓╣╩ ∆╢⁹ 

⌂⅔⁸ │⁸ ╩ ⌐ ╘╢ ⅛╠⁸ ⁸ ╩

⇔≡ ∆╢↓≤⅜ ╕⇔™⁹ 

 

֘ ─ ֙  

─ ─ ─  

ה ─ ≤ ─  

β ─ ┘ ⌐ ∆╢ ( ⌐│ ∆╢

⅜⁸ ∆╢ ─№╢ )⁸ ⌐ ∆═⅝

⌐│ ∆╢⅜⁸ ─ ⌐│ ↕∑╢

⁸ ⁸ ⁸○fiꜝ▬fi⸗♬♃ꜞfi◓ ⁸

╩ ⇔⁸∕─ ⌐ ⇔≡ ∆╢⁹ 

⌐ ╢ ה ─  

ה ─  

ה ─  

─⧵ה ─ ─  

PCB ꜠ⱬꜟ⌐ ∂√ ─ ─  

ה ─ ⁸ ⁸ ה ⁸  

ה PCB ─ ה ─  

ה ⁸ ≤─ ⁸ ה ⁸ ⁸♩כꜟ  

─  

⌂ ≤⇔≡│⁸ ─╙─⅜№╢⁹ 

a ⱪꜝfi♩ ⌐ ה ⇔√ PCB─  

ה ꜠ⱬꜟ15 ─√╘─ PCB ─ ⁸ ─  

ה ─√╘─ ≤ ⌐ ╢ ⁸   

ה ⌐ ∆╢ ⁸ ─ ≤ ─  

ה ─  

PCBה ─  

b ⱪꜝfi♩ ─  

ה ⌐ ╢ ⁸ ⁸  

ה ⌐ ∆╢ ⁸ ─ ≤ ─  

ה ─  

ה ≢ ∆╢ ─ PCB ─ ≤∕─ ⌐ ≠ↄ ™ ⇔ 

 

15 4 1.  



 

18 

c ⌐ ⇔√ PCB─  

ה ꜠ⱬꜟ─ ─√╘─ PCB ─ ⁸ ─  

ה ⌐ ∆╢ ⁸ ─ ≤ ─  

ה ─  

PCBה ─  

d ─  

ה ─  

ה ≢ ∆╢ ─ PCB ─ ≤∕─ ⌐ ≠ↄ ™ ⇔

─  

≢ ╘╠╣√ ╩ ∆╢ ─ ≤  

╩ ⅛≈ ⌐ ℮√╘⌐⁸ ≢ ╘╠╣√ ╩ ∆╢ ─

╩№╠⅛∂╘ ⇔ ∆╢⁹ 

PCB⁸♄▬○◐◦fiה ─◘fiⱪꜞfi◓╛ ( ─ ╗) 

ה  

ה ─  

ה ⁸ ─ ה ╩ ╗  

ה  

⌂ ה ─  

╩ ∆╢⌐№√╡⁸ ┘ ─ ┼─ ─√╘⁸ ─

⅜ ⌐⌂╢ ⌐│⁸ ⌐ ╙ ╘ ∆╢⁹ 

a ─ ⌐ ⌂ ה  

♩ⱪꜝfiה  fiⱢ►☻16כꜞ◓

─☻►fiⱢכꜞ◓ה  

b ─ ⌐ ⌂ ה  

ה ∂╪ ╩ ∆╢ ⱴ☻◒  

ה ─ PCB ꜠ⱬꜟ ┘ ⌐ ∂≡ ↕╣√╙  

─  

ה  

ה ╕√│  

ה  

ה  

ה  

 כꜝכ◒♩♇ⱳ☻ה

c ⌐ ⌂  

 

16 ─ ≤ ≢⅝╢ ╩ ≈ⱦ♬כ◦ꜟכ♩ ≢ ⇔√  
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ה ⁸  

d PCB ─ ה ⌐ ⌂ ה  

ה ⇔  

6.  ─  

ⱴ♬ꜙ▪ꜟ│⁸PCB ─ ⌐⅔™≡ ╛♩ꜝⱩꜟ╩ ↓∆↓

≤⅜⌂™╟℮ ⌂ ⅛╠ ⇔≡™╢⅜⁸ ╠⅛─ ⌐╟╡ ╛♩ꜝⱩꜟ⅜

⇔√ ⌐│⁸ ⅛≈ ⌐ ∆╢ ⅜№╢⁹ 

JESCO │⁸ ⅔╟┘♩ꜝⱩꜟ ─ ─ ≤⇔≡⁸ ⌐≡ ─

ⱴ♬ꜙ▪ꜟ╩ ⇔≡⅔╡⁸ ⌐⅔™≡╙ ─ ⌐

╢╕≢─ ⌐ ╛♩ꜝⱩꜟ⅜ ∂√ ⌐│⁸↓╣⌐ ∂≡ ∆╢⁹ 

─  

⌐⅔™≡╙ ─ ⱴ♬ꜙ▪ꜟ⌐ ∫√ ╩ ∆

╢⁹ 

 

─  

─ ≤ ⌂╡ ≢│⁸ ─ ≤⌂╢√╘⁸ ⌐│

─ ⅜ ╘╠╣╢⁹PCB ─┌ↄ ─⅔∕╣╛ ─ ─ ╙

№╢⁹ ─ ⌐↓╣╠─ ⅜ꜟⱩꜝ♩ה ⇔√ ⌐│⁸

╩ ℮ │⁸ ─ ╩ ⌐ ∆╢≤≤╙⌐ JESCO ┼

╛⅛⌐ ╩ ℮⁹ 

 ╕√⁸ ─ ⌐ ╛ ⁸♃fi◒ ─ ⅜ ⇔√ ⌐│⁸

╩ ℮ │⁸ ─√╘ ─ ╩ ℮≤≤╙⌐

JESCO ┼ ╛⅛⌐ ╩ ℮⁹ 

 ↕╠⌐⁸ ⌐ ∆╢♩ꜝⱩꜟ⅜ ⇔√ ⌐│⁸JESCO ─₈ ♩

ꜝⱩꜟ ה ●▬♪ꜝ▬fi₉ ┘ ●▬♪ꜝ▬fi≢ ╘╠╣≡™╢ ┘

⌐ ™ ה ╩ ℮⁹ 



 

20 

2  ≤ ─  

1.  ─  

⁸ ⌂ ╩ ℮ ⌐⁸ ─ ⅜№╢⁹↓─ ≢│⁸

⌐ ⇔≡™√ 4S ⁸ ⁸ ⁸ ╩ ⇔≡ ∆╢⁹╕√⁸

─ ─ ≤⇔≡⁸ ◒fi♃ה ─ ה⅝ ⌐╟╡ PCB ╩

∆╢⁹∕─ ⁸ ─ ≢│⁸ 3 ≢ ∆╢ PCB ⌂≥

⌂ ╩ ℮√╘─ ╩ ℮⁹ 

2. ◒fi♃ה  ─ ה⅝  

⌐⁸ ⌂ ≤⇔≡⁸ ╛♃fi◒ ─ ⅝╛ ╩ ⇔⁸

PCB ─ ╩ ℮ ⅜№╢⁹ ⁸∕─ ≢№╢⁹ ─◒fi♃ה ה⅝

│⁸↓╣╠─ ╛ ⌐ ⇔√ ⅜ ℮↓≤⅜ ↕╣╢⁹ 

─ ה⅝  

↔≤⌐ ⌐ ∫≡™╢ PCB ╩ ⱳfiⱪ ≢ ┼ ╡⁸ ─

⅝╩ ∆╢⁹ ⅝│⁸ ⱨ꜡כ⌐ ∂≡ ↔≤⌐ ⇔⁸ ⌐ ∂≡♪꜠

fi ╛ ה⅝ ╩ ↑╢⁹ ⇔√ PCB │ ⌐≡

─ ╩ ℮⁹ 

⅝╩ ⇔√ │⁸ ╩ ⇔≡⁸ ─ №╢™│ ╩

∆╢⁹ ≢│⁸ ≤⇔≡ ╩ 24 √⇔≡ ╩

⅝⁸N2Ɽכ☺╩ ℮⁹ ≢│⁸♃fi◒⁸ⱳfiⱪ⁸ ∆╢ ┘♃fi◒

⌐ ╢ ╩ ⇔⁸ⱳfiⱪ⌐╟╡ ╩ ⌐ ∆↓≤⌐╟╡ ╩ ℮⁹

∕╣∙╣ ⅜ 1,000mg/kg ╩ ∆╢╕≢ ╡ ⇔

℮⁹ 

♃fi◒─ ה⅝  

♃fi◒ ⌐ ↑╠╣√♪꜠fi ╩ ™⁸♃fi◒ ⌐ ∫≡™╢ PCB ─ ⅝

╩ ∆╢⁹ ⌐ ℮√╘⁸ ⌂ ⌐│ ╘ ה⅝ ╩ ↑╢⁹

⇔√ PCB │ ⌐≡ ╩ ∆╢⁹ 

⅝╩ ⇔√ ⁸ ╩ ⇔≡⁸♃fi◒ ─ №╢™│

╩ ∆╢⁹ │ ≤ ⌐⁸ ╩ √⇔≡ ╩ ⅝⁸N2Ɽכ☺╩

℮⁹ ≢│⁸ ≤ ⁸♃fi◒⁸ⱳfiⱪ ┘♃fi◒⌐ ∆ ─

⌐╟╡ ↕╣⁸ ╩♃fi◒⌐ ∆╢↓≤⌐╟╡ ╩ ℮∕╣∙╣

⅜ 1,000mg/kg ╩ ∆╢╕≢ ╡ ⇔ ℮⁹ 2-1  
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2- 1 ♃fi◒─ ─  

3.  ─  

JESCO PCB ─ ⌐№√∫≡│⁸ ⌐╟∫≡ │ ⌂╢╙─

─⁸ ⌐⅔™≡╙ⱪꜝfi♩ ─ ╩ ↕∑⌂⅜╠ ╩ ╘⁸ ─

⌐ ⇔≡ ↓╣╠─ ╩ ⇔≡™ↄ↓≤⌐⌂╢⁹∕─ ─ ─ ⌐

∆╢ ⌐≈™≡⁸ ⌐ ∆⁹ ─ │⁸JESCO ┘ ⅜

℮⁹ 

─ ─  

 JESCO PCB ─ ─ ⱨ꜡כ ╩ 2-2⌐ ∆⁹ ⌐╟╡⁸

─ ⌐│ ™⅜№╢⁹ 

 
  ꜠ⱬꜟ─ ╩ ∆╢√╘─  

PCB ╩ ∆╢√╘─  

╩ ∆╢√╘─  

─  

╩ ∆╢√╘─  

╩ ∆╢√╘─  

▫♥ꜞ▫♥כꜚ ─  

 

2- 2 JESCO PCB ─ ⱨ꜡כ─  

  
 

  

 

 

 

 
 

ꜚ

♥

ꜞ
♥
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 ╛ ╩ ∆╢√╘⌐ ∆╢ │⁸ ─╟℮⌐⁸ ⌐

∂≡ ╙ ∆╢⁹ 

 ⁸  

≤⇔≡ ⌐ ⇔√ PCB─ ⅜ ∆╢╕≢⁸ ╛☿

♩♇ⱨ♥▫Ⱡכ │ ⇔≡⅔ↄ ⅜№╢⁹ ╩ ∆

╢√╘─ │⁸ ╩ ℮↓≤⌐≈™≡ ∆╢⁹ 

 ⁸ ⁸  

┘ │⁸ ꜠ⱬꜟ─╙─╩ ╕√│ ꜠

ⱬꜟ ⌐∆╢√╘⌐ ╩ ℮ ⅜№╢⁹ ┘ ≢

│⁸ ─ ≢ⱪꜝ☼ⱴ ─ ╩ ℮ ⅜№╢⁹ 

⌂⅔⁸ ─ ≢│⁸ ─ ≤ ∆╢≤ PCB ╙

ↄ⁸╕√ PCB ╙ ⌂™⁹⇔√⅜∫≡ ╛ ─ │

≢⅝╢↓≤⅜ ↕╣⁸1 √╡─ ─ ⅜ ╣╢⅜⁸ ↕╣√

╩ ⅎ⌂™╟℮⌐ ∆╢⁹ 

│⁸ ╛ ≢ ⇔√ PCB╩ ∆╢√╘⌐

╩ ℮⅜⁸ ≢ ∆╢ PCB │ ≤ ═╢≤ ⌐ ⌂ↄ⁸

≢ ≢⅝⌂™ ╙№╢√╘⁸ ⌐ ≢╙ PCB ─ ⅜≢

⅝╢↓≤╩ ∆╢⁹ 

♩fi⁸◖fiⱬꜘ⁸ꜞⱨכ꜠◒   

⇔√ ה ╩ ⌐ ∆√╘⁸ ─ ╩ ∆╢↓

≤╙ ⅎ╠╣╢⁹ 

▫♥ꜞ▫♥כꜚ  ⁸ ⁸ ⁸ ⁸  

─ ⌐ ™⁸ ▫♥ꜞ▫♥כꜚ⌂ ╩ ∆╢⁹ 

─  

─ ⌐№√∫≡│⁸∕╣∙╣─ ≢ ↕╣≡™╢ ╩

⇔⁸ ⌂ ╩ ℮⁹ 

─ ⌐№√∫≡│⁸ ⁸ ⌐ ™ ╩ ℮⁹ 

⌂⅔⁸ ─ ⌐ ∫≡ ─ ⅜ ╦╢√╘⁸∕╣⌐╟╢

╛ ─ ╩ ⌐ ∆╢≤≤╙⌐⁸ ─ ⌐≈™≡╙

∆╢⁹ 

─ ─  

─ ≢─ │⁸ ⌐⅔↑╢ ─ ╛ ╩ ⇔≡
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∆╢↓≤⌐⌂╢⅜⁸∕─ ╩ 2-3⌐ ∆⁹ │⁸ ⌐ ∂⁸

─ ╩ ↕∑╢⁹ ⁸ ⌐╟╡ ⌂╢⅜⁸ ─ ─

│⁸ ⅎ┌⁸ ≤⇔≡╕∏ ⁸ ⁸ ⁸

╩ ↕∑⁸ ⌐│ ⁸ ╩

⇔⁸ ⁸ ∆╢⁹ ─ ⁸SD Sodium D ispersion ; ♫

♩ꜞ►ⱶ ) ─ ╩ ℮⁹ 

⌐ ⇔√ PCB ─ ─ ⌐ ⁸

╩ ∆╢⁹ ╕≢│ ╩ ∆╢√╘─

│ ∆╢⁹ 

⌂⅔⁸ │ ╩ ∆╢ │⁸ ─ ≢╙ ≢⅝╢⁹ 

 

 

2- 3 ─  

ה  

ⱪꜝfi♩ ─ ╩ ⇔⌂⅜╠─ ╩ ∆╢↓≤⅛╠⁸ ≢ ╘╠

╣√ ⌐ ⁸ ╩ ℮⁹↓╣╕≢─ ⁸ ─ ╩

⌐ ∆╢⁹ 

╕√ ─ ⌐⁸ ─ ⅜№╢ ╛ ∆═⅝ ⌐ ╛

⅜ ∂√ ╛ ∂╢ ⅜№╢≤ ⇔√ ⌐│⁸ ⌂ ה ╩

℮⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱪꜝfi♩  

PCB  

 

 

ⱪꜝfi♩  
PCB
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3  PCB ┘ ─  

ⱪꜝfi♩ ┘⌐ ─ ⌐ ∟⁸JESCO │ ╛

⌂≥╩ ⇔≡ PCB ⁸PCB ꜠ⱬꜟ─ ה ╩ ℮⁹↓─ ╩

⌐ PCB ─ ╛ ─ ↑╩ ™⁸ ─ ⌐ ∆╢⁹

PCB─ ─ ⁸∕─ ─√╘ ╩ ∆╢⁹ 

≢│⁸ ─ ≤∕╣⌐ ⇔√ PCB ┘ PCB

─ ≤⁸ ─ PCB ꜠ⱬꜟ─ ⌐≈™≡ ∆╢⁹ 

1.  ─ ≤ PCB ─  

3-1⌐ ∆≤⅔╡⁸PCB ᵑᵒ⌐╟╡ PCB ─ ╩ ⇔⁸

PCB ─ │ PCB ᵑᵒ⌐╟╡ PCB ─ ╩

℮⁹╕√⁸PCB ⁸PCB │ ≤ ∑≡ ꜠

ⱬꜟ─ ⌐╙ ™╢⁹ ⁸ ≢ ∆╢ │ 17╩

⇔⁸PCB ꜠ⱬꜟ╩ ⇔⁸PCB ꜠ⱬꜟ⌐ ∂√ ╩ ℮⁹ 10  

⌂⅔⁸ ─ ⌐ ∂≡ ⅜ ∆╢↓≤⌐ ∆╢ ⅜№╢⁹ 

 

 

17 ╩ PCB ╙⇔ↄ│ ─ ≤⇔≡ ™ ⇔⁸╕√│

≤⇔≡ ∆╢√╘─ ⁹ 

 

 

 

 

PCB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
PCB  

 

 

 

 

 
 

 

PCB  

 

PCB  

 

PCB  

 

PCB  

 

 3- 1  ─ ≤ PCB  
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2.  PCB ─  

─  

PCB │⁸ ─ ╩ ∆╢ ╘≡ ⌂ ≢№╢⁹ ⌐

№√∫≡│⁸ ─ PCB ꜠ⱬꜟ ╩ ╕ⅎ⁸ ╛ ─ ⅎ ⌐

≠™≡ ⌐ PCB ╩ ∆╢↓≤⅜ ≤⌂╢⁹ 

PCB ᵑ│⁸ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ─ ╩

∆╢√╘─ ≢№╢⁹ ⌐ ─ ╩ ∆╢ ⁸PCB ─

╩ ⇔≈≈⁸ ⅜ ≤⌂╢ ╩⁸ ╡↓╓⇔⌂ↄ ∆╢↓≤

⅜ ≢№╢⁹ 

PCB ᵒ│⁸ ⌐ ⇔√ PCB ─ ─ ╩ ∆╢√

╘─ ≢№╡⁸ ─ PCB ꜠ⱬꜟ ╩ ╕ⅎ⁸ ─ ╩

∆╢⁹ 

─  

ⱪꜝfi♩ ᵑ ≤ ᵒ ─ │⁸

ⱷ♇◦ꜙ ⌐╟╢ ⌐ ⅎ≡⁸ ─ ⅛╠ PCB ⅜

™≤ ↕╣╢ ╩ ⇔≡ ∆╢⁹ ⌂ │⁸ ─ ╡≢№╢⁹ 

ᵑⱪꜝfi♩ ᵑ  

⌐ ╩ ≤∆╢ ─ ⌐№√∫≡│⁸ ╩ ∆╢√╘⁸

6m ─ ⱷ♇◦ꜙ ╩ ⇔⁸ⱷ♇◦ꜙ─ ⅛╠ ─ 5

╩ ∆╢⁹↓╣⌐ ⅎ⁸ ⅛╠ ⌐ PCB ─ ⅜ ™≤ ↕╣╢

╩ ⇔ ∆╢⁹ⱷ♇◦ꜙ⅜ ╣⌂™◘▬☼─ ⌐≈™≡│⁸

⅛╠╟╡ ⅜ ™≤ ↕╣╢ ╩ ∆╢╙─≤⇔⁸∕℮⇔√ ⅜⌂

™╙─⌐≈™≡│⁸ ─ 1 ╩ ∆╢⁹ ─ ⌐≈™≡│⁸

╙≤⌂♃כ♦─ ⌐∆╢⁹↓╣╠─ ╩ 3-1⌐ ∆⁹ 

⌂⅔⁸PCB─ ⅜ ↕╣╢╙──⁸ ╩ ⇔⌂↑╣┌ ⇔⌂™

─ ╛ ⌐≈™≡│⁸ ─ PCB ╩ ≢⅝⌂™

√╘⁸ 6-5 ╩ ∂⌂⅜╠⁸╕√⁸ ─ ╩ ⇔⌂⅜

╠ ╩ ℮⁹ 

3- 1 ─ ─  

1.  ⅛╠◘fiⱪꜞfi◓∆╢ │ 5 ≤∆╢⁹ 

2.  ◘fiⱪꜞfi◓ ─ ─ ⅛ ⅛╠ 100cm2 ╩ ⅝ ╢⁹ 

3.  ─ ⁸ ⌐ 6m ─ ≢ ™√ ─
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≤ ─ ╩◘fiⱪꜞfi◓ ≤∆╢↓≤╩ ≤∆╢⁹ 

4. ─ ⁸ ≢ ⌐ PCB─ ─ ⅜ ™≤
↕╣╢ │⁸◘fiⱪꜞfi◓ ╩ ∆╢⁹ 

 

ᵒ ᵒ  

╩ ≤⇔√ ᵒ│⁸ ─ PCB ꜠ⱬꜟ ─

╩ ⌐ ∆╢⁹╕√⁸ ⁸ ⱶ⁸כꜟ ≤

PCB ─ ⌐≈™≡⁸ ╩ ⇔≡ ╩ ∆╢⁹ 

18─╖⅜ ↕╣╢≤↓╤│⁸ ─ ╛ ⌂ ─ ⌐

╟╡ ⇔√ PCB ⅜ ⇔√╙─≢№╢↓≤╩ ⇔≡⁸ ─ ⅎ ╩

™⁸ ↔≤⌐ ─ ≤ 1⅛ ─ 5 ─ ╩ ∆╢⁹

⌐≈™≡│⁸ ⌐ ℮ PCB ─ ╛⁸ ─ ⌐ ℮ ה

⌐╟╢ ⅜ ∂╢↓≤⅛╠⁸ ≢ ™╠╣╢ 6m ⱷ♇◦ꜙ╩ ≤

⇔≡ ⇔⁸ ╩ ∆╢⁹ ─ ⌂≥ ⌐╟╡ ─ ⅜№

╢ │⁸ ™ ⅜ ↕╣╢≤↓╤╩ ≤⇔⁸∕─ ─ ⅛╠∕╣∙╣

1⅛ ≠≈⁸5 ─ ╩ ∆╢⁹ 

3.  PCB ─  

─  

PCB ᵑ│⁸ⱪꜝfi♩ ⌐ ⇔√ PCB─ ╩ ∆╢√

╘─ ≢№╢⁹ ⅛╠ PCB ─ ⌐ ™√ ─ PCB ─ ⁸

№╢™│ ─ ⅝ ╡ ╛ ⌐╟╡ ℮⁹ 

PCB ᵒ│⁸ ⌐ ⇔√ PCB ─ ─ ╩ ∆╢√╘─

≢№╢⁹ 

PCB ᵑᵒ≤ ᵒ(ᵔ)│⁸ ─╙─⅜ ≤ JESCO ⅜

∆╣┌⁸ ╩ ∆╢ ⌐≈™≡│⁸ 10 ⁹ 

─  

ᵑ⁸o ─ │ ─ ╩ ≤⇔≡⅔╡⁸∕╣∙╣

ᵑ⁸ᵒ─ ╩ ⌐⁸ ╩ ∫√ ⌐≈™≡ ℮⁹ 

 

18 ─ ⌐╟╡ ⇔√ PCB⅜ ∆╢↓≤⁹ 
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4.  PCB ꜠ⱬꜟ─  

꜠ⱬꜟ─ ╛ ∆╢ ─ ⌐ ⌂ ≤⇔≡⁸

╩ PCB ꜠ⱬꜟ⌐ ∂≡⁸ ─╟℮⌐ ∆╢ 3-2 ⁹PCB

꜠ⱬꜟ│⁸ ─ ⌐ ∆╢ PCB №╢™│ PCB

─ ⌐╟╢⁹ 

⌂⅔⁸  12 ⌐ PCB 0.5 10 (5,000 100,000mg/kg)─ ─

⅜ ─ ⌐ ↕╣√≤↓╤≢№╢⅜⁸PCB ꜠ⱬ

ꜟ─ ⌐№√∫≡│ ꜠ⱬꜟ─ PCB ╩ 5,000mg/kg ≤∆╢⁹ 

PCB ꜠ⱬꜟ 

PCB  5,000mg/kg ⁸ │ ⅝ ╡ 1,000ȋg/100cm2  

PCB ꜠ⱬꜟ 

PCB  5,000mg/kg ⁸ │ ⅝ ╡ 1,000ȋg/100cm2

 

⅛≈ PCB ─  

PCB ꜠ⱬꜟ  

PCB ─  

 

3- 2 ─ PCB ꜠ⱬꜟ─    

PCB ꜠ⱬꜟ 
PCB  

 

PCB  

⅝ ╡  

PCB ꜠ⱬꜟ 5,000mg/kg  1,000µg/100cm2  

PCB ꜠ⱬꜟ 0.5mg/kg ֔5,000mg/kg  0.1µg/100cm2 ֔1,000µg/100cm2 

PCB ꜠ⱬꜟ ֔0.5mg/kg  ֔0.1µg/100cm2 
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1 ─ PCB ꜠ⱬꜟ 

 
ⱪꜝfi♩  

¶ ⱪꜝfi♩ ─ GB ⁸ ╩ ╗ │⁸ ꜠ⱬꜟ─
⅜ ∆╢ ⁸∕─ │ PCB ꜠ⱬꜟ≢№∫√⁹ │⁸
─ PCB ╛ ⌐╟╢ ╛ ⇔√ PCB ─ ≤

↕╣╢⁹ 
¶ ⱪꜝfi♩ ─ PCB ≤⇔≡⁸1) ─ ⅝ ╡⁸2)○▬ꜟⱤfi ∞
╕╡─ ⌐╟╢ ⁸3)PCB ╩ ╗ ─ ה⅝ ╩
⇔⁸ │ ꜠ⱬꜟ≤⌂∫√⁹ 

¶ ⱪ꜡☿☻ ─♄◒♩ ⌐⅔™≡│⁸ PCB ꜠ⱬꜟ─ ≢
⅜ ⇔≡™√⁹ 
 

    

ⱪꜝfi♩ ─  µg/100cm2 14,000 100  

ⱪꜝfi♩ ─  µg/100cm2 220 12  100  

ⱪ꜡☿☻ ♄◒♩  µg/100cm2 0.1 ~92,000 

 

 
¶ │ ─ ⌐ ℮ ⅜ ↕╣⁸6m ⱷ♇◦ꜙ ≢ ⇔√⁹

꜠ⱬꜟи─ ┘∕─ ─ ≤╙ PCB ꜠ⱬꜟ≢
№∫√⁹ 

ה ¶ ─ ╡ ╩⁸ 2 ─ ≤ ≢ ⇔√⁹╕√⁸
╩⁸ 0.5 ┘ 1.5 ─ ┘⌐ ≢ ⇔√⁹ ≡
PCB ꜠ⱬꜟ≢№∫√╙──⁸ ⌐ ™╒≥ PCB ⅜ ™

⅜№╡⁸ ╟╡ ™ PCB⅜ ⌐ ⇔╛∆ↄ⁸╕√ ⅛╠ ┼
─ ⌂≥─ ⅜ ≤ ⅎ╠╣╢⁹ 

¶ ╕√ ◔▬◌ꜟ ─ │ PCB ꜠ⱬꜟ≢№∫√⁹ 
 

  PCB  

 
 µg/100cm2 10 200 

∕─ ─  µg/100cm2 1 40 

 

  
─ ⅝
╡  

 

─

 

◔▬
◌ꜟ ─

 

 

 µg/100cm2 0.03 0.33 /  19 73 ʄ 

2  µg/100cm2 0.02 0.78 ʄ ʄ ʄ 

1.5  ʄ ʄ /  13 240 ʄ 

0.5  ʄ ʄ /  21 400 ʄ 

ʄ ʄ ʄ /  ʄ 3.6 11 
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4  ⌐⅔↑╢ ꜠ⱬꜟ─ ≤  

1.  ꜠ⱬꜟ─  

⌐ ∆╢ ─ ─ ─√╘⁸ ─ PCB ≤ PCB

꜠ⱬꜟ─ ╩ ≤⇔≡⁸JESCO │ ─ ꜠ⱬꜟ╩ ∆╢⁹

≤⇔≡⁸ ⌐꜠ⱬꜟ ∆╢ ╛⁸ ⌐ⱪꜝfi♩ ╩ fiכꜞ◓℮

Ɫ►☻╩ ⇔√ ⌐│⁸∕─ ≢꜠ⱬꜟ ╩ ⅎ╢ ⅜№╢⁹ ꜠

ⱬꜟ│⁸ ─ ⌐╟╡⁸ ─ PCB ≤ PCB ꜠ⱬꜟ─ ╩

⇔√ ≢⁸꜠ⱬꜟ ╩ ∆↓≤⅜№╢⁹ 

 

 4- 1  PCB ⅛╠ │ ─ ╕≢─  

 

꜠ⱬꜟ│⁸ ─ PCB ꜠ⱬꜟ─ ⅎ ╩ ⌐⁸ ─╟

℮⌐ ∆╢⁹ ꜠ⱬꜟ│⁸ⱪꜝfi♩ ─ ─ⱪꜝfi♩

┘ ─ ⌐≈™≡ ∆╢19⁹↓╣╠─ ⌐⅔™≡│

≢ ╩ ℮↓≤≤⌂╡⁸ ╩ ⇔ ╩ ⌐⇔≡ ╩ ℮⁹⌂⅔

₈ ₉ ≤│⁸ ⌐⅔™≡ ⌐ ה ↕╣╢ ─ ─

╩™℮⁹₈ ₉ ≤│⁸ ≢ ⅛╠ PCB⅜ ↕╣≡™╢ ≢ ╡

ⅎ╢ ─ ─ ╩™℮⁹PCB ꜠ⱬꜟ─ ⌐≈™≡│⁸ 3 ╩ ⁹ 

 

 

 

19 ╩ ∆╢ ─꜠ⱬꜟ⌐≈™≡│⁸∕─ ╩ ╘⁸ ─ ╩ ╕ⅎ

≡ ∆╢⁹ 

PCB  
PCB  
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꜠ⱬꜟй  PCB ꜠ⱬꜟ─ ╩

≢ ╡ ℮ ⁸ │ PCB ⅜

10µg/m3 ─ ⁹ 

꜠ⱬꜟи  PCB ꜠ⱬꜟ─ ╩

≢ ╡ ℮ ⁹√∞⇔ PCB

⅜ 10µg/m3 ─ ╩ ↄ⁹ 

꜠ⱬꜟз  ─ PCB⅜ ⇔√

╩ ≢ ╡ ™⁸⅛≈ PCB

⅜ 0.5 µg/m3 ≢ 10µg/m3

─ ⁹ 

 ─ PCB⅜ ⇔√

╩ ≢ ╡ ™⁸⅛≈ PCB

⅜ 0.5 µg/m3 ─ ⁹20 

 ⌐ PCB ╩ ∫≡™⌂⅛∫√  

  

↓─ ─ ⅎ ╩ ≢ ⇔√╙─⅜ 4-1≢№╢⁹ 

 

4- 1 ─ ꜠ⱬꜟ─  

 

PCB ꜠ⱬꜟ 
PCB 

 

ȋg/m3  

PCB  
꜠ⱬꜟ 

PCB  
꜠ⱬꜟ 

 

PCB 

 

10  ꜠ⱬꜟй ꜠ⱬꜟй ꜠ⱬꜟй 

0.5 10  ꜠ⱬꜟй ꜠ⱬꜟи ꜠ⱬꜟз 

0.5  ꜠ⱬꜟй ꜠ⱬꜟи   

PCB 

 

0.5 10  ꜠ⱬꜟз ꜠ⱬꜟз ꜠ⱬꜟз 

0.5      

 

⌂⅔⁸ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ⌐≈™≡│⁸ ─ PCB

≤ PCB ꜠ⱬꜟ─ ⅛╠ ꜠ⱬꜟ─ ╩ ℮⁹⌂⅔⁸ ⅜

─◒fi♃ה ⅝╛ ─ ╩ ∆╢ ⌂≥⁸ ↓╣╕≢─ PCB

꜠ⱬꜟ╩ ∆╢↓≤⅜ ≢№╢≤ JESCO ⅜ ∆╢ ⌐│⁸PCB

꜠ⱬꜟ╩ ∆╢↓≤╙ ≤∆╢⁹ ꜠ⱬꜟй╩ ∆╢ │⁸

⅜ ≢ PCB ╩ ╡ ℮ ╛ PCB ─ ⅜ ╩

ⅎ≡™╢ ≢№╡⁸ ⌂ ╩ ∂√ ≢ ╩ ℮⁹ ⌂

 

20 ≢│№╢⅜⁸PCB─ ⅜ ⅎ╠╣╢ ⌐≈™≡│⁸ ╩ ™⁸

∕─ ⌐╟╡ ∆╢⁹ 
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⌐≈™≡│⁸ ─ ╩ ™⌂⅜╠ ∆╢⁹ 

꜠ⱬꜟ│⁸PCB ─ ⌐╟╡⁸ ─ PCB ≤

─ PCB ꜠ⱬꜟ─ ⅜ ≢⅝╢ ⌐│⁸꜠ⱬꜟ ╩ ∆↓≤⅜

≢⅝╢⁹ ≤⇔≡⁸ⱪꜝfi♩ ╩ ⇔√ ⌐│⁸ ─☻♥♇ⱪ≢№╢ ─ PCB

─ ꜠ⱬꜟ╩ ∆╢√╘⁸ ─ PCB PCB

ᵒ⌐ ≤ ─ PCB ─ ╩ ∆╢⁹↓╣╠─ ≤

─ ꜠ⱬꜟ─ ─ ╩ ╠⇔≡⁸꜠ ⱬꜟ─ ╩ ∆↓≤⌐⌂╢⁹

─꜠ⱬꜟ─ ╩ ℮ │⁸꜠ ⱬꜟ─ ⌐╟╡ ⇔≡™╢ ⌐

⅜№╢ ⌂≥⁸ ⌐ ∂ ┼ ╩ ℮⁹ 

 

─ PCB ꜠ⱬꜟ  
 PCB ꜠ⱬꜟ 3  ≢ PCB ⌐╟╢ ─ ─ ⅜№╢

√╘⁸꜠ⱬꜟ─ ™ ⅜ ⌂   
 PCB ꜠ⱬꜟ 2  ─ PCB ☻◒♇ⱩⱲכ꜡◓│ ⌐╟╡ ↕╣≡™

╢ │ ⌐╟╡ PCB ⅜╒≤╪≥ ↕╣≡™╢
√╘⁸ ≢│ PCB ⌐╟╢ ─ │⌂™
⅜⁸ ─ ≢ ⌐ ─ PCB ╩ ╡ ℮
│ PCB ⅜╒≤╪≥ ↕╣√ ╩ ≢ ╡
℮ √╘⁸ ─ ⅜ ⌂   

 PCB ꜠ⱬꜟ 1  ─ PCB │ ⌐ ↕╣≡™╢√╘⁸
≢│ PCB ⌐╟╢ ─ │⌂ↄ⁸ ─

≢ ≢⅝╢   
 PCB  ╩ ↄ PCB ─  

  PCB ╩ ╦⌂™  

2.  ꜠ⱬꜟ↔≤─ ─  

꜠ⱬꜟ⌐ ∂√  

PCB─ ╩ ⇔⁸ ─ ≢ ∆╢ ─ PCB─┌ↄ ╩ ∆╢√╘⌐

─ ╩ ∂╢⁹ 

¶ ꜠ⱬꜟй ┘и≢ ╩ ℮ │⁸ ┼─ ─ ╩ ⇔⁸

≢ ∆╢ ─ PCB ─┌ↄ ╩ ∆╢√╘⌐⁸ ─ ⌐╟╡

∆╢ ≤ ∆╢⁹ 

☻►fiⱢכꜞ◓ ⌐╟╢ ─ ꜠ⱬꜟ↔≤─ ( 4-2 )  

-  ꜠ⱬꜟй ┘и─ ─ │∕─ ─ ╩ ∆

╢√╘⁸ ╩ ∆╢ ╩ ≤⇔≡ ⇔√╡⁸ ╩ ∆╢√╘

☻►fiⱢכꜞ◓─ ─ ⌐╟╡⁸ ∆╢⁹ 

-  ꜠ⱬꜟй⌐⅔™≡│ ⌐ ∂√ ╩ ⇔⁸ ┼

─ ≢│ ╩ ↑⁸ ─ ⅎ╩ ™⁸PCB─ ┼─ ∟ ⇔

╩ ∆╢⁹ 

─ ∟ ╡ ( 4-3 )  
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-  ─ ꜠ⱬꜟ─ ⅜ ⌐ ∟ ╠⌂™╟℮⁸

─ ╡ ⌐ ╩ ™⁸ ─ ∟ ╡╩ ∆╢⁹ 

 

 

4- 3 ∟ ╡ ─  

 

4- 2 ꜠ⱬꜟ↔≤─  

)₈ ⱴ♬ꜙ▪ꜟ₉p38╩ ⌐⇔≡  

♄◒♩

down
up

( )

 

 

 

 

 

 

 

 

 

 

 

 

 
 

꜠ⱬꜟз 
 

ה  

─ⱬꜟз꜠ה  

꜠ⱬꜟй 
 

ה  
─ⱬꜟй꜠ה  

꜠ⱬꜟи 
 

ה  

─ⱬꜟи꜠ה  

 
 

ה  

ה ⌂ ─  
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─  

ⱪꜝfi♩ ─  

╩ ℮ │⁸ⱪꜝfi♩ ─ ⌐ ∆╢ ⌐⁸

⌐ ∂≡ ─ ╩ⱦ♬כ◦ꜟכ♩ PCB ─ ⅜⌂™ ⁸╕√

⌐ ∂√ ─ ╩ ∆╢⁹≢ ⇔⁸PCB─ ╩ ∫√

≢ ╩ ℮⁹ 

ᵑ ─ ╡   

─ ╡ ┘ ─ ה ─√╘⌐ ─ ⌐ ╩

↑╢ ☻►fiⱢכꜞ◓⁸│ ⌐╟╢ ╩ ⇔≡⁸ ─

╩ ∆╢╟℮⌐∆╢⁹ 

ᵒ ⁸♃fi◒ ─  

⁸♃fi◒ ─ ⌐╟╡ ∂√ ╩ⱦ♬כ◦ꜟכ♩ ≢ ⇔

╩ ∆╢ ( 4-4 )⁹ 

╕√⁸ ⌐ ∂≡⁸ ⁸♃fi◒ ─ ╩ ∆╢ ⌐

⅛╠ ⌐ PCB⅜ ⇔⌂™╟℮⌐⁸ ⁸♃fi◒ ─ ╩ ⌐⇔≡

╩ ℮⁹ 

 

─  

╩ ℮ │⁸ⱪꜝfi♩ ⌐ ⇔√ PCB ─

≤ ┘ ⌐ ⇔√ PCB ─ ⌐⁸ ─ ⁸

⌐ PCB─ ╩ ∆╢√╘⁸ ⌐ ∂≡ PCB ≤⇔≡

⁸ ╩ⱦ♬כ◦ꜟכ♩ ≢ ∆╢⁹ 

 

) :₈ ⱴ♬ꜙ▪ꜟ₉p40 

4- 4 ─  

 

ᵒ ⁸♃fi◒ ─  ᵑ  ╡ ─  

  ♄◒♩ ╡ ⇔  
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─ ─ ⁸ ─ ╩ √⇔≡™╢

│⁸ │ ╦∏⁸ ─ₐ ™ ⁸ ♩כ◦ ₑ⌐╟╢

≤∆╢ 4-5 ⁹⌂⅔⁸ ⌐≈™≡╙ PCB⌐ ╠∏ ─

ꜞ☻◒⅜ ↕╣╢ ☻►fiⱢכꜞ◓│ ♥fi♩ ─ 4-6 ╛

ⱦ♬כ◦ꜟכ♩⌐╟╢ ╩ ℮⁹ 

 

4- 5 ™─  4-  ☻►fiⱢכꜞ◓ 6
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5  PCB─ ─ ≤  

1.  ─  

PCB ─ │ 1-1 ⌐ ∆ ≢ ℮⅜⁸ ≢│ ≤⇔≡ ℮

◒fi♃ה ─ ה⅝ ╙ⱪꜝfi♩ ⌐ ⇔√ PCB─ ⌐

╘≡ ∆╢⁹ 

PCB─ ─ ⁸ ⌐≈™≡│⁸∕─ PCB ─ ⁸

─ ⁸ ⌐ ∂≡ ⌂ ╩ ⇔≡ ℮⁹ 

ⱪꜝfi♩  

⌐ ∆╢ ─  

─ ╩ ∆╢ ⁸ ⌐ ⅜ ≤⌂╢⁹ 

ה ╩ ⌐ ∆╢√╘─ ─ ⁸ⱳfiⱪ  

ה ─ ⇔ ─  

JESCO PCB ≢│⁸PCB │ ─♃fi◒≢ ⇔⌂™  

∕─  

ה ∆╢ ─  

⁸ ⁸ ─ ⁸ ⌐╟╢ ─ ⇔   

─  

╩ ∆╢ ⁸ ─ ╛ ⅜↓╣╕≢─ ⌐⅔↑╢

╛ ⅛╠ ⌐⌂╢ ⁸ ╩ ∆╢⁹ 

⌐│⁸ ─ ╩ ⇔√ ╛ ⁸ ∆╢

─ ╛ ↔≤─ ⁸ ─ ⁸ ╩ ∆╢⁹ 

─  

ⱪꜝfi♩ ⌐ ⇔√ PCB─ ⌐ ⌂ ─ ╩ ℮⁹ 

─  

⌐ ≤⌂╢ ⁸ ╩ ∆╢⁹ ⁸ │⁸

↓╣╕≢─ ≢ ⇔≡™√╙─╩ ™╢↓≤╩ ≤∆╢⁹ 

⌐⅔™≡⁸ ≤ ℮ ╩ ∆╢ ⅜№╢ │⁸ ⌂

│≢⅝╢∞↑ ╩ ⅎ√╡⁸ ⌂≥─ ⌐╟╡┌ↄ ╩

∆╢⁹ ╩ ∆╢ ⌐│⁸ ┼─ ⅝⅜ ≤⌂╢↓≤⌐ ∆

╢⁹ 

 21─ ─  

♩ⱪꜝfiה  ─ ─  

 

21 ≢ ╡ ™√ PCB ╛⁸ ⌐ ⇔√►▼☻  
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ה  ≤─ ⁸ ⁸ꜟכꜙ☺◔☻⇔ ─  

 

─  

ה ⌐ ⌂ ─  

♃ꜟ▫ⱨה ─  

─  

⌐│⁸ ─ ╩ ⇔√ ⁸ ∟ ╖

─ ⁸PCB ╩ ∆╢⁹ ⌂ ─

╛┌ↄ │ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ≤ ─ ╩

∂╢⁹ 

─ ─  

ה ─ ─  

ה ≤─ ⁸ ⁸ꜟכꜙ☺◔☻⇔ ─  

2.  ─  

PCB ⌐╟╡ PCB ─ ┘ ─ ╩ ⇔√ ⌐⁸PCB

⌐ ∂≡⁸ ⌂ ╩ ∆╢⁹ 

╕√⁸ ∞↑≢⌂ↄ ╩≢⅝╢∞↑ ↕∑⌂™╟℮⁸PCB ─

⅜ ⌂™ ⁸ ╩ ∆╢⁹ ⅎ┌⁸PCB ⌐╟╡ ↕╣√ ∂╪ ╩

∆╢ ⌐Ⱪ꜡꞉כ╩ ∆╢↓≤│⁸↓╣╕≢─ ⁸┌ↄ ה ꜞ☻◒⅜ ↄ

⌂╢─≢⁸ ⌐╟╢ ⌂≥╩ ∆╢↓≤⅜ ≢№╢⁹ 

↕╠⌐ ╙⁸ ─ ⌐ ∫≡ ⅜ ∆╢⅔∕╣⅜№╢√╘⁸

PCB ─ ╛ ≤⇔≡⁸ ─ ─ ☻►fiⱢכꜞ◓⁸╛

╩ ∆╢ │☻ⱳ♇♩◒כꜝכ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

ⱪꜝfi♩ ┘ ⌐ ⇔√ PCB ─ ⌐≈™≡│⁸ ─≤⅔╡⁹⌂

⅔⁸ 10 2 ≢│⁸ ╩ ╘√ ─ ─ ╣╩ ⇔≡™╢⁹ 

ⱪꜝfi♩  

ⱪꜝfi♩ ⌐ ⇔√ PCB─ ─ ⌐≈™≡ 5-1⌐ ∆⁹ 

─ ─√╘⌐│⁸ ⇔≡™╢ PCB ⅜ ™╙─⅛╠ ∆╢─

⅜ ≢№╢⁹ ⌐ ⁸PCB ─ ╖ │ ⅜№∫√ ⅜№╣┌⁸ ⌐

∆╢↓≤⅜ ≢№╢⁹♄◒♩ ─ ⌐≈™≡│⁸ ─ ⌐╟╢

⅜ ⌂ ⅜№╢⁹⌂⅔⁸ⱳfiⱪ⁸ ─ ≢│⁸ ⅜ ⅝ ™♪꜠fi

⅝⁸◄▪ ⅝⁸ ┼─ ╩ ∂╢⁹  

╕√⁸ ꜠ⱬꜟ─№╢ ⌐≈™≡│⁸ ─ ⌂ ≤

│ 9  ─ ⌐╟╢ ⌐╟╡ ─ ⌐⅔↑╢ PCB ╩ ⌐
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∆╢⁹ 

╕√⁸PCB ─ ⌐№√∫≡│⁸ ─ ╙ ⇔≡

⌂ ╩ ⇔⁸ ⌐ ∆╢⁹ 

 

5- 1 ⱪꜝfi♩ ⌐ ⇔√ PCB─ ─  

  ⱷꜞ♇♩⁸♦ⱷꜞ♇♩  

╛
ה
─  

┘  

⅔⅔╗⌡ 3 ─ ─ ╣ ⅎ≢ ⅜
⁹√∞⇔⁸♪꜠fi ─ ╡⅜≢⅝⌂™ │ ⅜ ⁹ 

ⱳfiⱪ≢ ╩ ↕∑≡ ∆╢ ≢⁸
│ ╟╡╙ ™⁹ 

◦ꜗ꞉כꜞfi◓
┘  

♃fi◒ ─ ─ ⌐ ≢№╢⁹◦ꜗ꞉כꜞfi◓│
≢ ≢№╢ ⁸ │ ─ ╩ ∆╢↓≤⌐

⁹ 

╩ ─
⁸

╩ ∆╢  

♄◒♩ ─ ⅛≈ ─ │ ─ ⅜
⌂√╘⁸ ⇔∕─ ⌐ ∂≡

╩ ∆╢╙─⁹ 

 

⅝ ╡  

⁸▪ꜟ◌ꜞ ╩ ™√►◄☻ ⌐╟╢ ⅝ ╡ ⅜
ↄ ≢№╢⁹ ⱶꜝ⅜ ⇔⌂™╟℮ ⅜ ≢№

╢⁹ 

Ᵽ◐
ⱶכꜙ ⅝  

⌐ ≢№╢⅜⁸ ∆╢ ⇔√ ─ ╛
─ ┼─ ⅜ ⇔™⁹ 

ה
 

─ ─ ≈⁹ ─ ⅜ ≢⅝╢
⁸ ─◖☻♩≤ ─ ⅜♦ⱷꜞ♇♩⁹ 

∕─  
─  

꜠ⱬꜟ─ ╩ ≢ ⇔⁸ ╙⇔ↄ
│ ≤∆╢⁹ 

 

 

  ⌐ ⇔√ PCB─ ─ ╩ 5-2⌐ ∆⁹ 

♄☻♩ ─╖⌐╟╡ ⌐ ∆╢ ╙№╢⁹↓╣∞↑≢ ⇔

⌂™ ⁸PCB ─ ↕⌐╟∫≡╙ ⅜ ⌂∫≡ↄ╢⁹ ─╖⁸

ⅎ┌⁸ ─ ─╖─ ─ ⁸ ⅝ ╡⁸ ─ ╩ ℮⁹

↓─ ⁸PCB╩ ↕∑⌂™╟℮ ⅜ ≢№╢⁹╕√⁸ ⁸PCB ─ ╖

│ ⅜№∫√ ⅜№╣┌⁸ ⌐ ∆╢↓≤⅜ ≢№╢⁹ ⁸│≈

╡ ⌐╟∫≡ ╩ ∆╢ │⁸ ─ ⁸ ─ ─√╘⌐⁸

∂╪─ ⅜ ≤⌂╢⁹ 
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5- 2  ⌐ ⇔√ PCB─ ─ 22 

  ⱷꜞ♇♩ה♦ⱷꜞ♇♩ 

 ⅝ ╡  

⁸▪ꜟ◌ꜞ ╩ ™√►◄☻
⌐╟╢ ⅝ ╡ ⅜ ↄ ≢№╢⁹
ⱶꜝ⅜ ⇔⌂™╟℮ ∆╢⁹ 

 

◖fi◒ꜞכ♩
 

(PCB ⅜ ─
╖─ )  

 ⱶכ♅☻
⌐ ⅜⅛⅛╢⁹╕√⁸ ⅜

⌐ ∆╢√╘⁸ ⅜ ≤⌂╢⁹ 

 

─♄▬○◐◦fi ─ ⌐
™╠╣╢ ≢⁸ ⌐ ═
⅜ ⌂™⁹ 

◖fi◒ꜞכ♩
 

◖fi◒ꜞכ♩  

꞉כ◒ⱴ☻♃כ 

꞉כ◒ⱴ☻♃כ⌐╟╢ ╡ ╡
│⁸ ⅜ ™ ⅜ ╟ↄ ⅎ╢√
╘⁸ ─ ⌐ ⅜ ⁹ 

◖fi◒ꜞכ♩
 

 

╩ ™≡ ╩ ∆╢ ≢⁸
ⱶכ♅☻ ≢ ⅜

⌐⌂╠⌂™ ⌐ ≢⅝╢⁹ 

SUS  ⱶכ♅☻ 
⌐ ⅜⅛⅛╢⁹╕√⁸ ⅜

⌐ ∆╢√╘⁸ ⅜ ≤⌂╢⁹ 

ה

 

ALC  
꞉כ◒ⱴ

 כ♃☻

⌂ ⅜ ╠╣╢⅜⁸ │ ↄ
⌂╢⁹ 

ALC  

 

─ ╟╡⁸↓╣╠─ ─
╛ │PCB⅜ ⇔≡™╢╙─⅜№╢↓
≤⅜ ⇔√√╘⁸∕╣ ╩ ∆╢↓
≤╙ ≤⌂╢⁹ 

◔▬◌ꜟ  

Ⱳכ♪ 

 

♦♇◐ⱪ꜠כ♩
ⱷ♇◐  

◘fi♪Ⱪꜝ☻
♩ 

≢ ─ ╩ ⅝ ↑
╩ ∆╢ ⁹ ─ ⱡ☼ꜟ≤
ⱱכ☻⅜ ≤⌂∫≡╢⁹ 

♪ꜝ▬▪▬☻
Ⱪꜝ☻♩ 

│╛╛ ™⅜⁸ כ♅☻
ⱶ╟╡ ⅜ ™⁹ 

ה

 

 

╘ SOP  

☻ⱴכ♩
☻♩ꜞ♇ⱪ  

│ ™⅜⁸ ⇔√ ⅜ ⌐
≤⌂∫≡ ⅝ ⅜╡⁸↓╣╩ ∆╢
⅜№╢⁹ ╩ ⇔≡ ∆╢↓

≤⅜ ⇔™⁹ ─ ↕⌂ ─
⌐│ ⇔≡™╢⁹ 

C  

─ │ ↄ⁸ ╙ ⌂™⁹
│ ™⅜⁸ │☻ⱴכ♩☻♩

ꜞ♇ⱪ╟╡ ╣≡™╢⁹╕√⁸ ⅜ ╠⅛
⌂ ─ ⌐╙ ⇔≡™╢⁹ 

 

◘fi♪Ⱪꜝ☻
♩ 

≢ ─ ╩ ⅝ ↑
╩ ∆╢ ⁹ ─ ⱡ☼ꜟ≤
ⱱכ☻⅜ ≤⌂∫≡╢⁹ 

♪ꜝ▬▪▬☻
Ⱪꜝ☻♩ 

│╛╛ ™⅜⁸ כ♅☻
ⱶ╟╡ ⅜ ™⁹ 

3.  ─  

⌐№√∫≡│⁸ ─ ⌐ ∆╢⁹ 

 

22 ⌐ ⇔√ PCB ─ ⌐≈™≡│⁸ ─ ⌐╟╡ ⇔╩ ℮⁹ 
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ⱪꜝfi♩  

¶ ⱪꜝfi♩ ⌐ ⇔√ PCB─ │ ⌐ ≢ ╘╢

⁸ ╛⁸▪ꜟ◌ꜞ ╩ ╡ ℮↓≤⅜№╢⁹ ≢ ╘╢ ╩

╡ ℮ │⁸ ⁸ ⁸ ⁸ ⌐ ∆╢≤≤╙⌐ ╩ ∆

╢⁹╕√⁸ ≢▪ꜟ◌ꜞ ╩ ╡ ℮ ⌐│ ┘ ⌂≥╩ ∆

╢√╘ ⌂ ╩ ∆╢⁹ 

¶ ⁸Ⱨ♇♩ ─ ⌐⅔™≡ ╩ ℮ │⁸ ⌐ ─ ●☻

⁸ ╩ ∆╢≤≤╙⌐⁸ ה ╩

∆╢⁹ 

¶ ≢ ⌐ ╩ ╣∆╢≤⁸PCB ⅜ ∆╢↓≤⌐≈⌂⅜╢─≢⁸►◄

☻╛ ⱴ♇♩ ╩ ⇔≡⅔ↄ⁹ 

¶ ⌐ ∆╢ ─ ⌐╟∫≡│⁸ ⌐╟╡ ─ ⌐

⇔√╙── ⅜ ⇔™ ⅜№╢⁹ ⌐ ∂≡⁸ ⌐╟╡

⌐ ⇔√ ─ ╩ ∆╢⁹ 

¶ ⁸ ⁸♃fi◒ ─ ─ ─ ╩ ⌐ ℮⁹  

⁸♃fi◒ ⌐ ⅜ ∆╢≤⁸ №╢™│ ⌐

─ ♩ꜝⱩꜟ⅜ ∆╢ ╣⅜№╢─≢ ∆╢⁹ ─ ⅜

↕╣╢ ╩ ∆ │⁸ ╩ ⌐ ∆╢⌂≥─ ⅜

≤⌂╢⁹ 

 

¶ ⌐ ⇔√ PCB─ │⁸ ⁸│≈╡ ≢ ∆╢ ∂╪⌐╟╢

⁸ ─ ⌐ ∆╢⁹ │⁸ ╩ ∂╪

⌐ ╢ ⌐ ⅛∑╢≤⅝│⁸ ∂╪ 22 ⌐╟╡⁸

⌐ ⇔₈ ∂╪ ₉╩ ℮⁹ 

¶ PCB ─ │ ™╩ ╢≤ ╩ ∆╢≤≤╙⌐⁸   

⅛╠ ⌐ ⇔⁸ ⅜ ⌐⌂╢─≢ ∆╢⁹ 
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6  ─ ≤  

1.   

 │⁸ⱪꜝfi♩ ╕√│ ⌐ ⇔√ PCB ─ ─

⁸∆⌂╦∟↓╣╠─ ⌐ ≢⅝╢ ≤⇔≡⁸ 6-1─ ⅎ ⌐ ≠⅝

∆╢⁹ 

 

6- 1 ─ ≠↑ 

ⱪꜝfi♩  

ⱪꜝfi♩ ─ │⁸ ⌂ ╩ ≢⅝⁸∕╣ ─

╩ ≤∑∏⌐ⱪꜝfi♩ ─ ⌐ ≢⅝╢ ≢№╢⁹ 

─ PCB10µg/ ╩ ∆╢↓≤╩ ⌐⇔≡⁸ ≢

ה ⅜ ⌂ ≤ ≢⅝⌂™ ↔≤⌐ ╩ ⇔√⁹ⱪꜝfi♩

│⁸↓─ ╩ ╢↓≤╩ ⇔⁸ 6-5⌐ ∆╢ ╩

⇔√ ≢ ╩ ℮↓≤╩ ≤∆╢⁹ 

6- 1 ⱪꜝfi♩ ─   

 ⱪꜝfi♩ ─  

≢ ה ⅜ ⌂  

( , ,ⱳfiⱪ,ⱣꜟⱩ ) 

1,000mg/kg  

≢ ה ⅜≢⅝⌂™  

( ה  

⅝ ╡  200µg /100  

1,000µg /100  
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√∞⇔⁸ ─ ╛ ⌐╟╢ PCB ─ ⁸ ┼─┌ↄ ╩

⌐⁸ ╩ ∆╢╕≢ PCB╩ ∆╢↓≤⅜ ⌂ ⌐│⁸

⌂ ┘ 6-5⌐ ∆╢ ─╕╕

∆╢ ╩ ∂√ ≢⁸ ╩ ℮⁹ ⌐ ─ PCB10µg/

╩ ∆╢↓≤⅜ ⌂ ⌐≈™≡│⁸ ꜠ⱬꜟ╩й≤⇔⁸∕─

╩ ⇔√ ≤⇔≡ ─ ╛ ≤⌂╢ ─ ╩

™ ╩ ℮⁹

 

 

│⁸ ⅜ ™ 3 ─ KC300 ≢ 20ϴ≤⇔≡⁸

─ 10ɡg/m3)⌐ ∆╢ ─ PCB ⅛╠ ⇔≡™╢⁹⌂⅔ PCB

│ ⅜ 10ϴ ∆╢≤ ⅜ 2 ∆╢ ⅜№╡⁸ 6- 2⌐ 15ϴ 35ϴ

─ ≢ ─ 10ɡg/m3)⌐ ∆╢ ─ PCB ╩ ∆ ꜟכ►ꜝ

─ ⌐╟╢ ≢⁸ │ NS220P⁸PCB│ KC300≤ KC500≢ ╩ 2≤∆

╢ ⁹ ⅜⌂ↄ ⌐ ⅜ 30ϴ ⌐⌂╢╟℮⌂ ⌐ ↕╣≡™╢

╩ ∆╢↓≤⅜ ↕╣╢ │⁸ ⌐ ╩ ⅎ⌂™╟℮⌐

─ ─ 500mg/kg ╕≢ ה ╩ ℮ ─ ╩ ∂╢⁹ 

 

6- 2 ─ (10ɡg/m3)⌐ ∆╢ ─ PCB  

 

(ϴ  

KC300 KC500 

 

Pa) 

PCB  

(mg/kg  

 

(Pa) 

PCB  

(mg/kg  

15 0.020 3,400 0.0018 37,000 

20 0.033 2,000 0.0030 22,000 

25 0.053 1,300 0.0049 13,000 

30 0.084 800 0.0080 8,400 

35 0.13 510 0.013 5,300 

 

  

( )   ⱪꜝfi♩ ─ ─ ⅎ  

─ PCB 10ɡg/m3)╩ ≢⅝╢ PCB ╩⁸ᵑ ⁸ᵒ♃כ♦

(20ϴ)⁸ᵓ○◒♃ⱡכꜟ/ ╩ ™√ (20ϴ)⁸ᵔꜝ►כꜟ─ ≤

╩ ™√ (20ϴ)╩ ⌐ ⇔√⁹∕─ ⁸ ─ PCB ╩ 1,000mg/kg

≤∆╣┌⁸ ─ 10ɡg/m3)╩ ≢⅝╢≤ ⅎ╠╣╢↓≤⅛╠⁸↓─

╩ ≤⇔√⁹1,000mg/kg │ ⅝ ╡ ≢│ 200ɡg/100cm2⌐ ∆╢⁹ 
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6- 2 ⌐ ≠ↄ ─ⱨ꜡כ 

 

─ │⁸ ⌐⅔™≡ ╩ ∆╢℮ⅎ≢

╩ ⇔≡ ⌐ ≢⅝╢ ≢№╡⁸♄▬○◐◦fi ─

(0.6pg-TEQ/m 3 )⁸ ┘ PCB─ (0.5µg/m3)╩ ≢ ≢⅝

╢╟℮⁸PCB╛♄▬○◐◦fi ─●☻ ⌐ ⅎ≡ ╙ ⇔⁸ ─≤⅔╡

∆╢⁹ 

6- 3 ─  

─ PCB ≤♄▬○◐◦fi ─ ⅜ ⁸⅛≈

─ PCB ⅜ 20mg/kg ╙⇔ↄ│ ⅝ ╡ ≢ 4µg/100cm2  

 

│⁸ ⌐⅔™≡ ╩ ⇔≡™╢↓≤╩ ∆╢

√∞⇔⁸Ᵽ♇◒◓ꜝ►fi♪ ⅜ ™ │ ⌐№√∫≡ ╩ ∆╢ ⁹ 

│ 6-6⌐ ∆╢ ╩ ⇔√ ≢⁸ ╩ ℮⁹ ─

╩ ⌐⁸ ╩ ∆╢╕≢ PCB╩ ∆╢↓≤⅜

⌂ ⌐│⁸ 6-6⌐ ∆╢ ┘ ⌂ ╩ ∂√

≢⁸ ╩ ℮⁹ 

ה  

 

 

⌐  

⌂  

[ ⁸ ⁸ⱳfiⱪ ] 

≢⅝⌂™  

[ ⁸ ] 

[GB

 

 

⅝ ה╡  

 

200µg/100cm2 

⌐  

 

 

JESCO 

  

 

1,000mg/kg 
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2.  ─  

≢│⁸ ─ ⌐⅔™≡⁸ ⌐ PCB ⌐╟╢ ─ ⅛╠─ ╩

∆╢⁹ 

─  

─ ⇔⌐ ⇔≡│⁸ ─ ⅜ ╢╕≢ ⅜ ∆╢

↓≤⌐ ⅜ ≢№╢⁹╕√⁸ ─ ⇔⅜ ╢≤ ⅝ ─ ⅛╠

⅜ ∆╢⌂≥─ ╙ ⇔ ╢⁹↓℮⇔√ ╩ ⌐ ╣⁸ ╩

∆╢⁹ 

⌐⅔↑╢ PCB ─  

⌐ ⇔√ PCB ⅜ ⇔⌂™╟℮⌐⁸ ⌐│ ─ ╩ ∂╢⁹

⌐ ╩ ∟ ∆ ⌐│⁸PCB⌐ ↕╣≡⌂™↓≤╩

∆╢⁹ 

⌐⅔↑╢ PCB ─  

⇔√ ה ┘ ─ ⌐ PCB ⅜ ⇔√ │⁸ ╛⅛⌐►◄☻

≢ ⅝ ╡╩ ℮⁹ 

∆╢ ─№╢ ⌂ │⁸ ⌐ PCB⅜ ⇔⌂™╟℮⌐⁸

№╠⅛∂╘ ∆╢⌂≥─ ╩⇔≡⁸ ∆╢⁹PCB⌐ ↕╣≡⌂™↓≤╩

⇔√ ⌐⁸ ⌐ ∟ ∆↓≤⅜≢⅝╢⁹ 

─  

─ ⌐№√∫≡│⁸ ─ ⌐ ∆╢⁹ 

¶ ⅛╠ ∆╢ PCB ─●☻⁸ ∂╪ ╩ ∆╢√╘⁸ ⁸

╩ ⇔⁸ ⌂ ╩ ⅎ√╙─≤∆╢⁹ 

¶ ⌐│⁸ ∂╪ⱨ▫ꜟ♃⁸ ⱨ▫ꜟ♃ ╩ ⇔⁸↓╣╠─

╕╡╩ ∆╢√╘─ ╩ ∆╢⁹ 

¶ ⅜ 40ϴ ─ IPA │ 12ϴ ╩ ∆╢ │⁸

─ ⁸ ⌐ ♃▬ⱪ╩ ∆╢⁹ 

( )   ─ ─ ⅎ  

─ │⁸ ⌐ ╩ ⅎ⌂™↓≤╩ ⇔⁸ ≢ PCB ╛♄▬

○◐◦fi ─ ╩ ≢⅝╢╟℮⌐ ⇔√⁹∕─ ⁸ ─

╩ PCB 20mg/kg ⅝ ╡ ≢ 4ɡg/100cm2⌐ ≢ ∆╢≤⁸♄▬○◐◦fi

─ (0.6pg-TEQ/m 3)⁸⅔╟┘ PCB ─ (0.5ɡg/m3 ╩ ≢⅝╢

≤ ⅎ╠╣╢↓≤⅛╠⁸↓─ ╩ ≤⇔√⁹ 
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─  

  

ⱪꜝfi♩ ─ ╩ ⅎ√ ≢ ╩∆╢ │⁸ ─

♄◒♩ ╩ ∆╢↓≤╩ ⌐⁸ ⌐ ∂≡⁸

⅝ ╩ ™√ ⌐ ∆╢⁹ 

╕√⁸ ┘ PCB ꜠ⱬꜟ─ ╩ ∆╢ │⁸ ─

╩ ∂╢⁹ 

ה ⌐╙ ─ ╛ ╩ ⇔⁸ ─

╩ ⇔⁸ ⅛╠ ┼─ PCB ─ ╩ ∆╢⁹ 

ה ┘ ꜠ⱬꜟ─ⱪꜝfi♩ │∕─ ─ ╩ ∆╢√╘⁸

─ ≤ ∆╢ ╩ ≤⇔≡ ∆╢↓≤╛⁸ ─◓ꜞ

╡╟⌐☻►fiⱢכ ☻►fiⱢכꜞ◓⁸⅔⌂⁹╢∆ ─ ⅜ ≤⌂╢ ⌐│⁸

☻ⱳ♇♩◒כꜝכ ╩ ∆╢⁹ 

ה ─ ╩ ⌐ ∂≡ ♩כ◦ ≢ ⇔⁸ ─ ╩

∫√ ≢ ╩ ℮⁹ 

─ ⌐⁸ ─ ⅜ PCB ⌐ ↕╣⌂™╟℮⌐ ∆╢⁹ 

  

☻►fiⱢכꜞ◓ ¶ ╩ ≢☻►fiⱢכꜞ◓⁸⌐╙≥≥╢∆≥ ↕╣√ ─

PCB ╩ ╗ ╩ ♄◒♩⌐ ⇔ ∆╢ ⌐│⁸ ∂╪ ≤⇔≡ⱨ

▫ꜟ♃╩⁸PCB ≤⇔≡│ ⱨ▫ꜟ♃ ╩ ⇔⁸ ⌂ ╩ ∆╢

Ⱪ꜡꞉╩ ∆╢⁹ 

¶ ─ ⱨ▫ꜟ♃⌐│ ∂╪╩ ∆╢ │⌂™√╘⁸ ╡ ╩

℮ ⌐│ ∂╪ ╩ ℮ ⅜№╢↓≤⌐ ∆╢⁹ 

 ─  

│⁸ ⌂ ─ ⁸ ─ י⁸1ִ╩ ╩

ⅎ⌂™ ↔≤⌐ ∆╢⁹ 

PCB ─♩כꜟ  

⇔√ⱪꜝfi♩ ╩ ⌐ ™ ∆ ⁸ ⇔─√╘ √⌂

╩ ⇔≡ ─ ╩ ℮ ⌐│⁸ ⌐ ─ ⌐ ∆╢≤≤╙

⌐⁸ ─ PCB⅜ ⇔⌂™ ≤∆╢⁹ 

╕√⁸ ╩ ∆╢ │⁸ ╩ ∑∏⁸ ⅝⌂◘▬☼─╕╕

∆↓≤⅜ ─ ≢ ≢№╢⅜⁸ ⅎ™ ─ ╟╡⁸ ─ ⁸

─ ⌐≈™≡╙ ∆╢⁹ 
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⁸ ─  

⌐╟∫≡ ∆╢ PCB ╩ ╕≢ ∆╢

√╘⌐⁸a PCB ה ●▬♪ꜝ▬fiₑ⌐ ∂√ ╩ ∫√╙─╩

∆╢ ╩ ∆╢⁹↓─ │ ─ │ ↄ ⅛╠

⇔⁸ ⌂ ↕╩ ∆╢⁹ ─ ╕≢ ⅜⅛⅛╢ ⅜№╢↓≤⌐╙

∆╢⁹ 

╕√⁸ ⌐╟∫≡│ ╛ ꜞ◘▬◒ꜟ ⅜ ⌐

∆╢ ⅜№╡⁸ ☻Ɑכ☻⅜ ⌐⌂╢↓≤⅜ ↕╣╢⅜⁸↓─ ╙

─ ⌐ ™⁸ ⌂ ↕╩ ∆╢⁹ 

PCB ─ ⁸ │⁸ ⁸JESCO PCB ─

─ ≤∆╢⁹⌂⅔⁸JESCO PCB ─ ─ ⌐ ⁸ ╩

∆╢ ⁸ PCB ⌐ ⇔●▬♪ꜝ▬fi⌐ ∂√ ╩ ∫√ ≢

⌐ ↕╣╢ ⌐ ∫≡ ⇔⁸⅛≈⁸ⱨ◊כ◒ꜞⱨ♩⁸♩꜠כꜝ─ ⁸

─ꜝכ꜠♩ ╩ ∆╢⁹ 

 

─  

¶ ⌐│⁸ ─ ╦╣╢ ─ ╩ ⇔⁸ ≤⇔≡

WBGT ─ ┘ │☻ⱳ♇♩◒כꜝכ ╩ ⇔⁸ ⌂ ⌐⌂╠

⌂™╟℮⌐ ∆╢⁹ 

¶ ─ ─⅔∕╣─⌂™ ⌐ ╩ ⇔⁸℮⅜™⁸ ─

≢⅝╢ ╩ ∆╢⁹╕√⁸ ⌐ ∂≡ ╙ ∆╢⁹( 6-4

) 

¶ ─ ╡ ⌐ ─ ⁸ ⌐ ─⅔∕╣─⌂™ ⌐

╩ ∆╢⁹ 

¶ ─ ⅜ ⌐ ∆╢ ─ ╩ ↑╢√╘⁸ ╩∏╠∆⁸

╡ ╩ ╛∆ ─ ╩ ℮⁹ 

¶ ⁸ ─ │⁸ ⌐ ∆╢⁹ 

⌐ ↕╣╢ PCB ─ 8 ─ 13  

¶ ─ ⌐│ ™╩ ↑⁸ ╛∆™ ⌐ ╩ ↑╢↓≤⁹

⌐│⁸PCB ─ ≢№╢↓≤⁸ ⁸ ─ ─ │

┘ ╩ ∆╢↓≤⁹ 

¶ PCB⅜ ⁸ ⁸ ⇔⌂™ ╩ ∂╢↓≤⁹ 

¶ ─╙─⅜ ⇔⌂™╟℮⁸ ⌂ ╩ ∂╢↓≤⁹ 

¶ ⌐ ╣ ∆╢↓≤ ⁸ ─√╘⌐ ⌂ ╩ ∂╢↓≤⁹ 

¶ ⌐↕╠↕╣⌂™√╘⌐ ⌂ ╩ ∂╢↓≤⁹ 

¶ ─√╘⌐ ⌂ ╩ ∂╢↓≤⁹ 
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6- 4 ─꜠▬▪►♩  

) :₈ ⱴ♬ꜙ▪ꜟ₉p44 ╩ ⌐  

 

3.   

ⱪꜝfi♩ ┘ ─ ⌐≈™≡│⁸ ─ ╡⁹⌂⅔⁸ 10 ≢

│⁸ ╩ ╘√ ─ ─ ╣╩ ⇔≡™╢⁹ 

╩ ∆╢ │⁸ ●☻ ≢ ה ─ ╩

∆╢⁹╕√⁸ ─ ●☻─ ⌐≈™≡╙ ∆╢⁹ ∑≡⁸

┼─ ≤⇔≡ ┼─ ⁸ ⁸ CO2 ─ ╙

∆╢⁹ 

╩ ℮ │⁸ ꜠ⱬꜟ 4 1. ⌐ ≠⅝⁸

6-4⌐ ∆ ╩ ∆╢⁹ 

 

 

 

 
 ™⅜℮ה
ה  

 

 

♩▬꜠ 
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6- 4 ─  

꜠ⱬꜟ   

 

 

꜠
ⱬ
ꜟ 

з 

 

꜠ⱬꜟ
и 

 

꜠ⱬꜟ
й 

a ⌐╟╢  ∟ ⌂≥ 

b 
⁸∑╪ ⌐╟╢

 
⁸  

c ⌐╟╢  
◌♇♃⁸꞉▬ꜘ♁⁸ כ◖▪♪ꜞ
ꜟ 

 

d ה ⌐╟╢  

Ɫfi♪Ⱪ꜠⁸◌כ ⁸ Ⱪ
⁸כ♄Ⱪꜝ⁸◓ꜝ▬fi♬⁸◌כ꜠
♅♇ⱪ♁כ☿⁸כⱣכ♁כ  

e 
⁸ ─ ⌐╟╢

 
⁸  

꜠ⱬꜟ 

з й 
f ∕─ ─  

∕─ ∂╪╛●☻ ╩ ↕
∑⌂™√╘─ ⇔™  

 h ┘ ─ ⌂⇔ 

  
 
↓─℮∟⁸JESCO PCB ─ ≢ ≤⌂╢ ╩ ⌐ ∆╢⁹ 

⌐╟╢  

∟ │ ─ ┘ ⌐ ∆╢⁹⌂⅔⁸ ∟ ⌐ PCB

⅜ ⇔ ┼ ∆╢↓≤⅜⌂™╟℮⁸ ∆╢ ⅜№╢⁹ 

¶ ∟ ⌐╟╢Ⱳꜟ♩⁸♫♇♩ ─ ╡ ⇔ 

¶ ⌐╟╢ ⌐ ◒♇꜡fiⱩכ▼♅∂ ≢ ─ ╡ →╩

℮⁹  

¶ ─ ╡ ⇔⁸♪ꜝⱶ ┼─ ⌐ ∂≡ ─ ≤ ╖

╦∑╢⁹  

⌐╟╢ ◌♇♃⁸꞉▬ꜘ♁⁸כ◖▪♪ꜞꜟ  

─כ♁Ᵽכ☿≥ ∑ 

1 ─ ≢│ כ♁Ᵽכ☿≥ ꜟⱬכ◘ ─↓⅞

╡ ≤─ ∑⅜⁸ ≢№∫√⁹ ⌐☻♥fi꜠☻ ─ ⌐ ⌂ ≢№╢⁹ 

↓╣│ ≢ ™ ⌐ ╩ ↑⁸ ≤ ≤─ ≢כ♁Ᵽכ☿╩ ⁸ ╩

℮╙─≢№╢⁹ 
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6- ─כ♁Ᵽכ☿≥ 5 ∑ 

♄▬ꜘ⸗fi♪꞉▬ꜘ♁כ 

♄▬ꜘ⸗fi♪꞉▬ꜘ⁸│≥כ♁כ ♄▬ꜘ⸗fi♪╩ ─ ≢ ╡↓╪∞

◗ⱶ ─꞉▬ꜘכ♃כ⸗╩כ⌐╟╡ ↕∑≡ ∆╢ ≢№╢⁹ ⇔√™

⌐꞉▬ꜘכ♃כ⸗⇔♩♇☿╩כ≤꞉▬ꜘכ─ ∫ ╡ ⌐╟╡ ≢⅝╢√╘⁸꞉ ▬

ꜘ╩ ∆ⱪכꜞכ─ ╩ ∆╢↓≤≢⁸ ה ∞↑≢⌂ↄ ╘ ╙ ≢⁸ ₁

⌂ ─ ⅜ ≢⅝╢⁹   

⌐╟╢  

PCB ─ ⅜⌂™ ─ ⌐≈™≡│⁸ ꜠ⱬꜟз╕≢─ ≢⁸

⅜⌂™↓≤─ ⁸ ⌂ ─ ╩ ⇔√ ≢ ≢

№╢⁹ ∆╢ ≤⇔≡│⁸●☻ ⅜№╢⁹●☻ │⁸ ⌐│▪☿♅

꜠fi ⌐╟╢ ⁸ ≤ ─ ⌐╟╢ ≢№╡⁸ ה ─

⌐ ◒כ▪⁹╢№≢ ╩ ™╢ ⁸ │ ⱥꜙכⱶ─ ─ ≤⌂╡⁸

●☻ ╩ ™╢ ⁸ │ ∂╪ ⅜ ≤⌂╢⁹ 

PCB ─ ⅜№╢ ─ ⌐≈™≡│⁸ⱪꜝ☼ⱴ ⌐╟╢ 6-6 │ⱪ

ꜝ☼ⱴ◌♇♃─ ╩∕─ ╩ ⌐ ╕ⅎ√ ≢ ∆╢↓≤⅜ ≢№╢⁹ 

≤⇔≡⁸ⱪꜝ☼ⱴ ─ ─ PCB ┘ DXNs ⅜ ╩

╢↓≤⅜ ™╟℮⌐ ─ PCB ⅜ ⌐ ↕╣≡™╢↓≤╩

⇔√ ≢ ╩ ℮↓≤⅜ ≢№╡⁸ ⌐│ ─ ╩ √∆↓≤╩ ⌐

∆╢↓≤⅜≢⅝╢⁹ 

  ợ ─ PCB   ╡  30µg/100cm2  

  ợ ─ PCB   10µg/m3  

  ợ ─ DXNs  2.5pg-TEQ/m 3  

 

↓╣ ─┼☻כ◔─ ⌐≈™≡│ ╛ ╩ ⇔√ ≢

─ ⌂ ⅜ ≢№╢⁹ 

 

≢ №↑ 

≢כ♁Ᵽכ☿ ╩  
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∕─ ─   

6-4 ─ a e⌐ ⇔√ ─∕─ ─ │ ─ ⅜≢⅝╢╙─⌐≈™≡│⁸

≢№╢⁹ 

ה ⌐ ⇔⁸ ∂╪⁸●☻ ╩ ↕∑⌂™⁸ │ ⅜№╢ ≢№╢

↓≤⁹ 

ה ─ ⅜⌂™↓≤⁹ 

ה ⌐ ≢│⌂™ ≢№╢↓≤⁹ 

ה ─ ╟╡ ≢№╢↓≤⁹ 

4.  ─ ה  

ⱪꜝfi♩ ┘ ─ ⌐№√∫≡│⁸ ┘ ┼─ ╩

∆╢√╘⁸ ─ ה ╩ ∂╢↓≤≤∆╢⁹ 

6- 5 ⱪꜝfi♩ ⌐⅔↑╢ ה  

 ╩ ⇔√ ⌐
∆╢  

─╕╕ ∆
╢  

─  
ה ≢─  

ה ─  

ה ─  

ה ─  

─ ┘ ⱨ▫
╢╟⌐כ♃ꜟ  

ה ⌐ ∂
─  

 

ה ≢─  

ה ─  

ה ─  

ה ─  

─ ┘ ⱨ▫ꜟ
╢╟⌐כ♃  

ה ⌐ ∂ ─
 

ה ⌐ ☻►fiⱢכꜞ◓∂
ⱨכ♪─ ╩ ╗⁹ ─ ⁸
─ ⁸ ─  

⸗♬♃ꜞ
fi◓ 

ה  

ה ⸗♬♃ꜞfi◓ 

ה ⸗♬♃ꜞfi◓ 

ה  

ה ⸗♬♃ꜞfi◓ 

ה ⸗♬♃ꜞfi◓ 

 

6- 6 ⱪꜝ☼ⱴ◌♇♃  

 

) :  http://www.suzukid.co.jp/product/apc_15.html  
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6- 6 ⌐⅔↑╢ ה  

 ╩ ⇔√ ⌐
∆╢  

─╕╕ ∆╢
 

─  
ה ⌐ ∂ ─

 

™⁸ ♩כ◦  

ה ⌐ ∂ ∂╪ ─  

ה ⌐ ∂ ∂╪ Ⱶ☻
♩◦ꜗ꞉כ ⁹√∞⇔⁸ ╩
⇔⌂™꜠ⱬꜟ≢ ∆╢↓≤  

ה  

 

ה ⌐ ∂ ☻►fiⱢכꜞ◓
─ ╩ ∂╢ 

ה ─ ⌐ ∂ ╘ ─
╩ ∂√ PCB  

ה ⌐ ∂
ⱨ▫ꜟ♃כ ╗ ─  

 

⸗♬♃ꜞ
fi◓ 

ה  

ה ⸗♬♃ꜞfi◓ 
ה  

ה ⸗♬♃ꜞfi◓ 

ה ⸗♬♃ꜞfi◓ 
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7  ─ ⌐ ∆╢  

 ⱪꜝfi♩ ≤ ⌐ ה ⇔√ PCB ─ ⁸ⱪꜝfi♩ ─

⌐⅔™≡ ┼─ PCB ╩ ╢√╘ ─ ╩ ∆╢↓≤

╛⁸ ⅛╠─ ─⸗♬♃ꜞfi◓─ ⁸ ─⸗♬♃ꜞfi◓─

⁸ ⌐ ℮ PCB ─ ╕≢─ ⌂ ╩ ™⁸ ─

╩ ∆╢⁹⌂⅔⁸⸗♬♃ꜞfi◓⌐≈™≡│ JESCO ⌐≡ ℮↓≤╩ ≤∆╢⅜⁸

─ ≢∕─ ╩ ⌐∆╢⁹ 

1.  ┼─ PCB  

PCB ⁸ ≢ ─ ╩ ℮ ⁸ ≤ ⌐

≢ ™⁸ ┼─ PCB ╩ ∂╢⁹ 

╕√⁸ ⌐ ∂≡⁸ⱪꜝfi♩ ╛ │ ⌐ ⇔√ PCB─

╩ ≢☻►fiⱢכꜞ◓⌐ ℮↓≤≢ ╩ ⇔⁸ ┼─ PCB

╩ ∂╢⁹ 

 

¶ ─ ≤ ─ ╩ ⇔⁸ ─ ╩

∆╢⁹ 

¶ ─ ⅛╠─ │⁸ ⱨ▫ꜟ♃ ≢ ⇔⁸

23 ≤⇔√╙─╩ ⌐ ∆╢⁹ 

¶ ─ ⌐ ⱨ▫ꜟ♃⅜ ™ ≢⁸PCB╩ ≢ ╡

℮ │⁸ ⌐ ⱨ▫ꜟ♃ ╩ ⇔≡ ⇔⁸

≤⇔√╙─╩ ⌐ ∆╢⁹ 

☻►fiⱢכꜞ◓ ≢ ⇔√  

6-6─ ╩☻►fiⱢכꜞ◓≡⇔≥ ∆╢ │⁸ ⌐ ∆╢⁹ 

☻►fiⱢכꜞ◓ ¶ ─ ╩ ⇔⁸ ╩ ∆╢⁹ 

¶ ─ ⱨ▫ꜟ♃ ┘ ⌂ ╩ ∆╢Ⱪ꜡꞉╩ ⇔⁸ ─

♄◒♩⌐ ⇔⁸ ⱨ▫ꜟ♃ ≢ ⇔⁸

≤⇔√╙─╩ ⌐ ∆╢⁹ 

2.  ─ ⌐⅔↑╢ ─  

 ─ ⌐│⁸ ─ ─√╘⁸ ─ ╩ ∂╢⁹ 

 

23 PCB ⌐⅔™≡│⁸ ─ ⌐ ∆╢ ⌐ ↕╣√  
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¶ ─ ─ ⌐ ⇔≡⁸ 6-6─ ⌐ ∆≤⅔

╡⁸ ∂╪ ™─ ╕√│ ╩ ☻►fiⱢכꜞ◓℮ ─

╩ ∂╢⁹⌂⅔⁸ ─ ≤ ⅜ ⇔⁸ ≤ ⅜ ↕╣≡™

╢ ≢⁸ ╡ ╛ ⁸ ─ ╩ ℮ │⁸◓

─☻►fiⱢכꜞ │ ≢№╢⁹ 

╩☻►fiⱢכꜞ◓ ¶ ⇔⌂™ ⁸ ≤⇔≡ ╛

(SS) ╩ ™⁸ ≢№╢↓≤╩ ∆╢⁹ 

╩☻►fiⱢכꜞ◓ ¶ ∆╢ ☻►fiⱢכꜞ◓⁸ ─ ─√╘

∂╪ ╛ ⱨ□fi╩ ∆╢⁹ 

¶ ─ ⌐⅔↑╢ ⁸ ─ ≤⇔≡⁸ ה ─

╩ ∆╢⁹ 

3.  ⅛╠─ ─⸗♬♃ꜞfi◓ 

─ ⅛╠ ┼─ ─⸗♬♃ꜞfi◓╩ ─≤⅔╡ ∆╢⁹ 

 

¶ ⸗♬♃ꜞfi◓ │⁸PCB ┘♄▬○◐◦fi ╩ ≤⇔⁸ ↔≤⌐

─ ╩ ⇔⁸ ⁸↓╣╕≢─ ≤ ∂ ≢ ≤─

≢№╢↓≤╩ ∆╢⁹⌂⅔⁸ ⌂ ⌐≈™≡│⁸

↔≤⌐ ⱪ꜡☿☻╛ ⌐ ↕∑╢ⱪꜝfi♩ ⅜ ⌂╢√

╘⁸↓╣╕≢─ ─⸗♬♃ꜞfi◓ ╩ ╕ⅎ⁸ ↔≤⌐⸗♬♃ꜞfi

◓ ⁸ ┘ ╩ ⌐⅔™≡ ╘╢⁹╕√⁸ ─

⌐≈╣⁸ ∆╢ⱪ꜡☿☻⅜ ↕╣√ │⁸ ╩ ∆⁹ 

¶ ⸗♬♃ꜞfi◓│○ⱨꜝ▬fi ╩ ≤∆╢⁹ 

¶ ⌐ ⌐ ↕╣≡™√ ○fiꜝ▬fi⸗♬♃ꜞfi◓ ╩ ≢⅝╢

│⁸ ╩ ™≡ ─⸗♬♃ꜞfi◓╩ ∆╢⁹  

4.  ⸗♬♃ꜞfi◓ 

 ┼─ ─⸗♬♃ꜞfi◓╩ ─≤⅔╡ ∆╢⁹ 

¶ ⸗♬♃ꜞfi◓ │⁸PCB ┘♄▬○◐◦fi ╩ ≤⇔⁸ ↔≤─

─ ⌐ ∂√ ╩ ⇔⁸↓╣╕≢─ ≤ ∂

≢ ≢№╢↓≤╩ ∆╢⁹⌂⅔⁸ ⌂ ⌐≈™≡│⁸

↔≤⌐ ⱪ꜡☿☻╛ ⌐ ↕∑╢ⱪꜝfi♩ ⅜ ⌂╢√

╘⁸↓╣╕≢─ ─⸗♬♃ꜞfi◓ ╩ ╕ⅎ⁸ ↔≤⌐⸗♬♃ꜞfi

◓ ⁸ ┘ ╩ ⌐⅔™≡ ╘╢⁹ 

¶ ─ⱪꜝfi♩ ⅛╠─ │ ╩ ≤∆╢⁹ 
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¶ ⁸ ⌐ ↕╣≡™√ ○fiꜝ▬fi⸗♬♃ꜞfi◓ ╩ ≢⅝╢

│⁸ ╩ ™≡ ─⸗♬♃ꜞfi◓╩ ∆╢⁹ 

5.  ⸗♬♃ꜞfi◓ 

 ─⸗♬♃ꜞfi◓╩ ─≤⅔╡ ∆╢⁹╕√⁸ 7-1⌐ ⸗♬♃ꜞfi

◓ ╩ ∆⁹ 

⸗♬♃ꜞfi◓  

⸗♬♃ꜞfi◓ │⁸PCB ┘♄▬○◐◦fi ╩ ≤⇔⁸ ↔≤⌐ ─

╩ ⇔⁸⸗♬♃ꜞfi◓ │⁸↓╣╕≢ ↔≤⌐ ⇔≡⅝√ ⁸

╩ ⌐ ⇔⁸ ≢№╢↓≤╩ ∆╢⁹ 

⌂⅔⁸ ⌂ ⌐≈™≡│⁸ ↔≤⌐⸗♬♃ꜞfi◓ ⁸⸗♬♃ꜞfi◓

┘ ⅜ ⌂╢√╘⁸↓╣╕≢─ ─⸗♬♃ꜞfi◓ ╩ ╕ⅎ⁸

⌐ ╘╢⁹ 

⁸ ⁸  

⌐⅔™≡│⁸ ─ⱪꜝfi♩ ╩ ⇔⌂⅜╠ ∆╢√╘⁸ ⁸

⁸ ┘ ⌐≈™≡⁸↓╣╕≢─ ≤ ∂ ≢ ≢№╢↓≤╩

∆╢⁹╕√⁸ ┘ ⌐≈™≡│⁸ⱪꜝfi♩ ─ ⅜ ⇔√ │⁸

─ ⁸ ─ ≢№╢↓≤╩ ∆╢⁹ 

⌂⅔⁸ ⌂ ⌐≈™≡│⁸ ⌐⸗♬♃ꜞfi◓ ┘ ⅜ ⌂╢√

╘⁸↓╣╕≢─ ─⸗♬♃ꜞfi◓ ╩ ╕ⅎ⁸ ⌐ ≢ ╘

╢⁹ 
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7- 1 ⸗♬♃ꜞfi◓─ ─  

 

 

│ ─ ≤ ≢◘fiⱪꜞfi◓∆╢⁹ 

 

 

 

  

 

ה  

ה  

ה  

ה  

 

 

 

 

 
 

 

 
 

 

ₒ ₓ 

 

 

 

 

PCB  

⸗♬♃ꜞfi◓  
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8  ─ ─  

─ ─ ⌐≈™≡│⁸ ╩ ⇔√ ≢⁸ ⁸

─₈ ─ ⌐⅔↑╢ ─√╘─●▬♪ꜝ▬fi₉⁸

JESCO ─ ╩ ╕ⅎ⁸╕√⁸ ─ ⌐╟╢

PCB ╩ ≤⇔√ ─ ╩ ™≈≈⁸ ─ ─

╛⁸ ─ PCB ─ ⁸ ⌂ ─ ┘ ─

⌐╟╢ ⌐╟╢↓≤╩ ≤∆╢⁹ ⌐≈™≡│ JESCO ⅜ ∆

╢↓≤╩ ≤⇔⁸ ─ ─ ⌐≈™≡│ ⅜ ℮↓≤

╩ ≤∆╢⅜⁸ ⁸ ≢ ⌐∆╢⁹ 

⌂⅔⁸ ⁸ ─ꜞ☻◒⌐≈™≡╙⁸₈ ─ ⌂ ⌐

∆╢●▬♪ꜝ▬fi 30 6 22 ↑ 0622 2 ₉╛₈ ⌐⅔↑╢

ⱴ♬ꜙ▪ꜟ ₉╩│∂╘

≤∆╢ ─ⱴ♬ꜙ▪ꜟ ⌐ ≠⅝⁸ ⌐ ∆╢⁹╕√⁸ꜞⱨꜝ◒♩ꜞכ☿ꜝⱵ♇

◒ⱨ□▬Ᵽכ RCF ╩ ™√ⱪꜝfi♩ ╩ ∆╢ │⁸₈

─ ╩ ∆╢ ₉ 27 141 ⌐ ≠⅝⁸ ⌂

╛ ╩ ∆╢⁹ 

1.  ─  

JESCO PCB ─ │⁸ⱪꜝfi♩ ─ ╩ ↕∑⌂⅜╠ ∆╢

√╘⁸ ≤ ⌐⅔↑╢ ╩ ∆╢⁹ 

─  

⌐ ╦╢ ─ ⌐ ∂⁸ ⁸

─ ╩ ∆╢⁹ 

╩ ℮ │⁸ ₈ ₉≤™℮⁹ 15

2 ⌐ ≠™≡⁸ ─ ╩ ╢⁹╕√⁸ ╩ ╗

⌐ ∆╢ ⌐⁸ ─ ╩ ↕∑╢⁹ 

╩ ℮ ≤─  

JESCO ╛ ╩ ℮ ⅜ ∆╢ ╩ ⇔⁸ ⌐╟╢

─ ⌐ ⇔≡ ⇔⁸ ⌂ ╩ ℮⁹ 

─  

JESCO PCB ─ ╩ ℮ │⁸ ℮ PCB ⌐⅛⅛╦╠

∏⁸ ⌐≈™≡─ ╩ ∆╢ ─ ⅛╠ ╩ ⇔⁸

╩ ↕∑╢≤≤╙⌐⁸ ⌐ ∆╢ ─ ─ ─ ⁸ ┘
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⌐ ⇔≡ 1⅛ ╩ ⅎ⌂™ ⌐ ╩ ╦∑╢⁹ 

⌂⅔⁸ │⁸ │ ⌐⅔™≡ ─ ה

┘ ─ ╩ ℮ ⅜№╢↓≤⅛╠⁸ ≢ ╩ ℮ ⌐│

∆╢⁹╕√⁸ ≢⌂™ ╙⁸ ⅜ ─ ⌐

ⅎ⁸ ⇔≡⅔⅝⁸ ⌐ ∂⁸ ─ ╩ ∆╢ ⌐╟╡

⅜ ≤⌂╠⌂™╟℮⌐∆╢⁹ 

─  

¶ ≢ ⌂ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

¶ ⱪꜝfi♩ ─ ≢ ⌂ ╩ ⇔⁸ ─

╩ ∆╢⁹ 

¶ ─ ╩ ∆╢ │⁸ ⅜ ∆╢⁹   

2.  ─  

╩ ℮ │⁸PCB ⌐ ⇔≡ 8-1 ─ ╩ ™⁸↕╠

⌐ │ ⌂ ⌐ ╩≈⅛∑╢≤⅝│⁸ 59 3 ─ ⌐ ≠

⅝ ╩ ⇔⁸ ╩ 3 ∆╢⁹ 8-1 │⁸PCB ─ ⌐

⅔↑╢ 4⌐ ╘╢ ⌐≈™≡ ∆⁹∕─ ─ │

⌂ ⌐ ╢ ⌐≈™≡│₈ ₉⌂≥⌐╟╢⁹ 

 

8- 1  PCB ─ ⌐⅔↑╢  

  

PCB╛♄▬○◐◦fi ─
┘  

PCB⁸◖ⱪꜝ♫כPCB ─♄▬○◐◦fi ⁸ ─ ⌐
™╢ ⁸ ┘ ─ ┘  

─ ┘ ⅜
⇔√ ─  

─ PCB ┘◖ⱪꜝ♫כPCB ─♄▬○◐◦fi
─┌ↄ ╩ ↕∑╢√╘─  

ה ─  

ה ┘ ─ ─ ─  

ה ─  

┌ↄ ╩ ↕∑╢√╘─
─ ┘

─ ─  

PCB ┘◖ⱪꜝ♫כPCB ─♄▬○◐◦fi ─┌ↄ ╩
↕∑╢√╘─ ─ ┘ ─ ─  

─ ┘  ─ ⁸ ⁸ ⁸ ┘ ─  

 

┘ ─ PCB ┘◖ⱪꜝ♫כPCB

─♄▬○◐◦fi ─┌ↄ ╩ ∆╢√╘ ⌐≈™
≡ ⌂  

3.  ─  

─ ─ ─√╘ PCB ꜠ⱬꜟ─ ה ╩⁸

─ ─√╘⁸ ╩ ℮⁹ 
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PCB ꜠ⱬꜟ─ ה  

PCB ꜠ⱬꜟ─ ה ≤⇔≡⁸PCB ╩ ∆╢⁹⌂⅔⁸ ⌐

№√∫≡│ PCB ─●☻ ⅜ ™↓≤⌐ ∆╢⁹ PCB ⌐≈™≡│

3  

 

JESCO PCB ⌐⅔↑╢ PCB ┘♄▬○◐◦fi ─┌ↄ ─

√╘⁸ ╩ ∆╢⁹ ⌐≈™≡│ 4.₈ ─ PCB ─

₉╩ ⁹↓↓≢│⁸ ⌐≈™≡ ∆╢⁹ 

¶ ꜠ⱬꜟ╩ ∆╢ ─ PCB │ A ≢ ℮⁹ 

¶ │⁸ ℮ PCB ⌐⅛⅛╦╠∏ 6 ﬞ ↔≤⌐ 1 ℮⁹↓

─ ⁸ ╩ ℮ 24↔≤⌐ ⅜ ╙ ↄ⌂╢≤ ↕╣

╢ ╩ ⌐⁸1 ℮╙─≤∆╢ B ⁹ 

¶ PCB ⅜ 1%╩ ⅎ ╩ ℮ ⌐⅔™≡│⁸ ─

╩╙∫≡ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

¶ ⌐│⁸♄▬○◐◦fi │ PCB ꜠ⱬꜟ ╩ ⌐ B ╩ ⇔

≡⅔╡⁸ ╙↓╣⌐ ℮⁹ 

¶ ꜠ⱬꜟй⌐⅔↑╢ ⅔╟┘ ╩ ℮ ⌐⁸

─ ⌐⅔™≡ ◘fiⱪꜞfi◓⅜ ≢№╢ ⌐│⁸ ⌐ ∂⁸

─ B ⌐ ⅎ≡⁸C │ D ╩ ∆╢⁹ 

¶ ─ ⌐≈™≡│⁸PCB ⌐≈™≡│ ╩ ⅝ ≤

⇔⁸♄▬○◐◦fi ⌐≈™≡│ ╟╡ ꜠ⱬꜟй╩ ⌐ ℮

8-2  

¶ ╩⁸PCB│ 36 ─ 2⌐ ≠⅝ 3 ⁸♄▬○◐◦fi │ PCB

─ ⌐⅔↑╢ ₈ ₉≤™℮⁹ ⌐

≠⅝ 30 ∆╢⁹ 

¶ ⌐ ∂≡⁸ ─ ∂╪ ╩ ∆╢⁹ 

 

8- 2 ─  

 
꜠ⱬꜟ 

й и з   

PCB ủ ủ ủ ủ × 

DXNs  ủ × × × × 

 

24 ─ ─℮∟ ─ ─ ⁸ ─ ─ ⌐ ≠⅝

╘╠╣╢ ─√╘⌐ ⌂ ♄▬○◐◦fi ⌐╟╢ ─√╘─

⌐≈™≡  90  11 12 16  
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─  

⌐ ∟⁸ ⁸ ⌐╟╡ ╩ ∆╢↓≤⁹

⌐≈™≡│⁸ 5 ╩ ⁹ 

ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ⌐⅔™≡│ ≢ ╘╢

⁸ ╩ ╡ ℮↓≤⅜№╢√╘⁸ ╩ ⇔⁸ ⁸ ⁸ ⌐

∆╢⁹╕√⁸ ≢ ╩ ↑√ ╩ ⅎ⌂™╟℮ ⇔⁸ ⌐ ∂≡

⁸ │⁸ ה ™─ ╩ ℮⁹ ⌐⁸ ⌐╟╡ PCB

─ ╩ ←√╘⌐╙⁸↓╣╕≢─ ≤ ─ ╩ ℮⁹ 

⌐ ⇔√ PCB ─ │⁸│≈╡ ≢ ∆╢ ∂╪⌐╟╢ ⌐

∆╢⁹╕√⁸ ⌐╟╡ ⅜ ∆╢ꜞ☻◒⅜№╢ ⌐│⁸

╩ ∆╢⁹ 

4.  ─ PCB ─ ─  

╩ ℮ │⁸JESCO PCB ⌐⅔↑╢ PCB⁸♄▬

○◐◦fi ─┌ↄ ─√╘⁸JESCO PCB ⌐⅔↑╢ ─ PCB

─ ⌐≈™≡⁸ ≤⌂╢ ↔≤⌐ ╩ ⇔≡⁸

51 46 ⌐ ≠⅝ ╩ ™⁸

63 79 ⌐ ≠⅝ ╩ ℮⁹∕─ ⁸ ⌐ ╩

∆╢ │ ─ ⅜ ⌂↓≤⌐ ∆╢⁹ 

 

 PCBה

fi◦◐○▬♄ה  

ה ∂╪ ∂╪ 54 18 ─ 6

─ │ ╩ ⇔⁸ ╡⁸ │ →∆╢ ⌐⅔↑╢

╩ ™≡ ⇔⁸ │ →∆╢ ⌐⅔↑╢ ╩ ↄ⁹ ⁸

47 39 38 ─ 21 1 ≢ ↕╣╢

◒כ▪ ╩ ℮  

ה ⱥꜙכⱶ ◒כ▪ ╩ ℮ ─ ╩

∆╢ ─ ⌐≈™≡ 2 0422 4  

┘  

─ ─ ⌐⁸ ─ PCB ─ ╩ ⌂ↄ≤╙ 6ﬞ ⌐

1 ℮ ─ ⅜ ⌐╟╡ ↕╣╢ │∕╣∙╣─ ↔≤

⌐ 6ﬞ ⌐ 1 ⁹ 
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╩ ℮ ↔≤⌐ 1 ℮⁹ ⌐│ ─ ≤∆

╢⁹ 

ᵑ ─ ⌐ 6m ─ ≢ ™√ ─ ≤ ─ ─ ─

↕ 0.5 1.5 ─ A ⁹ 

ᵒ ⌐╟╡ PCB ─ ⅜ ╙ ↄ⌂╢≤ ↕╣╢ ─ ⅛

╠ ↕ 0.5 1.5 ─ B ⁹  

┘  

PCB   

│ ≢ ⇔⁸●☻◒꜡ⱴ♩◓ꜝⱨ ≢ ∆

╢⁹₈ 51 4 22 46 ₉╩ ⁹ 

♄▬○◐◦fi  

₈ ⌐⅔↑╢♄▬○◐◦fi ┌ↄ ₉─ 1

┘ 20 3 ה ₈♄▬○◐◦fi ⌐ ╢

ⱴ♬ꜙ▪ꜟ₉╩ ∆╢⁹ 

∂╪ 

╩ ™╢╤ ┘ ≢ ∆╢⁹₈

51 4 22 46 ₉╩ ∆╢⁹╕√⁸ ⌐╟╡

↕╣╢ ∂╪│⁸ ⅜4ȋm ─ ∂╪≢№╢√╘⁸ ╩ ™⌂

™⁸ ∂╪╙№╦∑≡ ∆╢⁹ 

ⱥꜙכⱶ 

286 2 7 31 ╩ ∆╢⁹ 

─  

≤⇔≡⁸ ⁸ ╩ ∆ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸PCB ╩ 36 ─ 2⁸

PCB ⌐ ≠⅝ 3 ∆╢⁹   

PCB○fiꜝ▬fi⸗♬♃ꜞfi◓ ─  

─ ─○fiꜝ▬fi⸗♬♃ꜞfi◓ │⁸ ⌐⅔↑╢ ◄ꜞ▪─

─ PCB ╩ ⇔≡™╢╙─≢№╡⁸ ≤│ ⌐ ⇔≡™╢╙─≢№╢⁹ 

⁸ ⌐⅔™≡│⁸ ─ ⌐ ∫≡ ⅜ ╡ ╦╡⁸○fiꜝ▬fi

⸗♬♃ꜞfi◓ ─◘fiⱪꜞfi◓ │⁸ ≤ ≢ ⅜ ⌂╢

⅜№╢√╘⁸ ─○fiꜝ▬fi⸗♬♃ꜞfi◓ ╩ ∆╢ │⁸↓╣⌐

∆╢⁹╕√⁸ ─○fiꜝ▬fi⸗♬♃ꜞfi◓ ╩ ⇔√ ≢╙⁸

│ ∆╢⁹ 
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5.  ─  

╩ ↕∑⌂™╟℮⌂ ╛⁸ ─┌ↄ ╛ ╩ ∆╢╟℮

⌂ ╛ ╩ ╘⁸∕╣⅜ ⌐ ↕╣╢╟℮⌐ ∆╢⁹♄▬○◐

◦fi │ ≤ ⌐ ⁸ ≢ ∆╢⁹ ┼─

╩ ⇔⁸ ┼─ ╩ ∆╢√╘⌐│⁸PCB ─ ⅜ ∂℮╢

─ ╩≢⅝╢∞↑ ↄ∆╢ ⅜№╢⁹ 

PCB─  

─ ╩ ⇔⁸ ─ ≢─ ─ PCB ─┌ↄ ╩ ∆╢√╘⌐ ─

╩ ∂╢⁹ 

♩ⱪꜝfiה ╩ ∆╢ │⁸ ⁸ ꜠ⱬꜟи ≢ ∆╢⁹

╕√⁸ ꜠ⱬꜟй─ ⅜ ─ ⌐ ─ ™ PCB

╩ ∟ ╕⌂™╟℮⌐ ∆╢⁹ 

♩ⱬꜟй≢ⱪꜝfi꜠ה ─ ╩ ╦↨╢╩ ⌂™ ⌐│⁸ 6-6 ⌐  

∆╢ ╩ ∂√ ≢ ╩ ℮⁹ 

PCB ꜠ⱬꜟ⁸ ꜠ⱬꜟ⌐ ∂√ ─  

⌐ ∆╢ ─ PCB ┼─┌ↄ ╩ ∆╢√╘⌐⁸ │ⱪꜝfi♩

│ PCB ꜠ⱬꜟ⁸↓╣ │ ꜠ⱬꜟ⌐ ∂≡

∆╢⁹( 9 ) 

꜠ⱬꜟ⌐ ∂√ ─  

⌐⅔™≡⁸ ꜠ⱬꜟ⌐ ∂√ ╩ ⇔⁸

╩ ∆╢⁹↓─ ⁸ ┼─ ⅝ ╕╣ ╩ ∆╢⁹( 6 ) 

─  

╩ ⌐ ℮√╘⌐⁸ fiכ꜠◒┘ ─ ╩ ∆╢

⁸ ─ ⌂ ╩ ╢⁹ 

─  

PCB ꜠ⱬꜟ ┘ ꜠ⱬꜟ⌐⅔™≡│ ⌂ ╩ ℮⁹

⌐ ∆╢ ⅜ ╡∆╢ ⅜⁸ ─ ⌐ ⇔√

PCB ⌐╟╡ ↕╣⌂™╟℮⌂ ╩ ∂╢⁹ 

─  

╩ ℮ │⁸ ─ ╩ ∂╢⁹ 

─  

⌐ ╩ ↕∑╢ ⌐│⁸ ─ ⌐
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╩ ↑╢⌂≥─ ╩ ∂╢⁹ 

⌐⅔↑╢  

─ ⌐ ⇔√ PCB⌐╟╡⁸ ⅜ ↕╣⌂™╟℮⌐ ─

╩ ∂╢⁹ 

ה ─ ⌐│⁸PCB ⅜ ⇔√ ╩ ⌐ ∟ ╕⌂™√╘

─ ─ ╩ ↑╢⁹ 

ה ─ ╩ 1 ℮⁹ 

─  

PCB ꜞ☻◒─№╢  ⱪꜝfi♩ ⁸ⱪꜝfi♩

⁸ ≢ ꜠ⱬꜟи ─ ╩ ℮ │⁸

PCB⅜ ⇔√ ⅜ ─ ≤⌂╢↓≤⅜⌂™╟℮⁸ ─

╩ ⌐⇔√ ─ ╩ ℮⁹ │ ≤ ⌐ ╡

℮⁹ 

⌐⅔↑╢  

⌐⅔™≡ ╩ ⇔√ ≢│ ⌐╟╡ ⌐╟╢ ─

─ ⅜ ≤⌂╢⁹ ─ ⌐│ ─ ─ ╣⌐╙≈⌂⅜

╢√╘⁸ ╩ ℮ │⁸ ⌐⅔™≡ ─ ─√╘─

╩ ╘⁸ ─ ┘ ─ KY Ⱶכ♥▫fi◓

⌐╟╡◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡↓╣╠╩ ∆╢⁹ ⌐ ─ⱴ☻◒ ╩

∆╢⁹⌂⅔⁸ ≤⇔≡│ ─ ⅜ ⅎ╠╣╢⁹ 

─  

-  ─  

-  ─ ┘  

-  ◘▬꜠fi  

─  

-  ╩ ∫√◘▬fi ⌐╟╢  

-  ⱱ꞉▬♩Ⱳכ♪ ╩ ∫√ ⌐╟╢  

-  PHS⁸ ⁸ ╣╙Ɫfi♪ⱨꜞכ♃▬ⱪ─ ─╙─ ─  

⌂⅔⁸∕╣∙╣─ ╩ ∆╢ ⌐│ ⌐ ─ ≢ ∆╢⁹ 

─  

ה  ה╡∆ ה™ ™─ ⁸ ╩ ∆╢ ╩ ∂╢↓≤╩

≤∆╢⁹ ה ™ ─ ⅜ ⌂≤⅝│ ⁸ⱢכⱠ☻⁸

Ⱪ꜡♇◒ ╩ ∆╢ ─ ╩ ∂╢⁹ ╦∑≡⁸ ╛Ⱡ♇♩ ⌐╟╡

╩ ∂╢⁹ ⌐ │ ─ ╩ ∂╢ ╣⅜№╢√╘⁸

╛ ─ ⌐ √∫≡│ ╩ ↑╢╟℮ ∆╢⁹╛╗╩ ⌂
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™ │ ╩ ∂ ╩ ╢⁹ 

( 21 518,519,521,530,526,536,537,538,540,541,542,563)  

 

1 ⌐⅔↑╢ ─  

 2021 6 ⁸ 1 ⌐⅔↑╢ ─ ⌐⅔™≡⁸

4 ─ 4 ─◓fi♅כ꜠◓≢ ╩ ∫≡™√ ⌐⁸ ⅜ ⇔≡ 2

≢ ╩ ∫≡™√ ─ ⌐ ⇔ ∆╢ ⅜ ⇔

√⁹↓╣│⁸ ─ ╛ ─ ⅜ ≢№∫√↓≤⅜

≤ ⅎ╠╣√↓≤⅛╠⁸JESCO│ ⌐ ⇔⁸ ─ ╩

∆╢≤≤╙⌐⁸ ─ ─ ╛Ɽ♩꜡כꜟ ╩ ∂√ ─ ╩ ∫

√⁹ ⌐⅔™≡│⁸ ≤⇔≡⁸ ─ ─

≤ ╩ ⌐ ∆╢↓≤≤⇔√⁹ 

6.  ─  

─ ─  

PCB ⌐╟╡ PCB ꜞ☻◒─№╢ ╩ ℮ ⌐ ⇔

≡ ─ ╩ ∂╢⁹ 

╩ ℮ │⁸ 39 ─ ⌐ ≠⅝⁸ ╩

∆╢⁹ │⁸1% ─ PCB ╩ ℮ ╩ ≤⇔≡™

╢⅜⁸ ꜠ⱬꜟй≢ 1 ⌐ 30 ⇔√ ╩ ⌐⁸

1 ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

╩ ℮ │⁸PCB ─ ⌐⅔↑╢

⌐ ≠⅝⁸ PCB ╩ ∆╢⁹ PCB │⁸

≤ ⁸ ꜠ⱬꜟй≢ 1 ⌐ 30 ∆╢ ╩ ⌐⁸

─ ╩ ∆╢ ⁸ 1 ⁸ ┘ ⌐ ™⁸ ⌐ ∂

≡ ♄▬○◐◦fi ─ ≤ ╩ ™⁸ ╩ 30 ⇔⌂↑╣┌

⌂╠⌂™⁹(JESCO ⅜ ∆╢ ─ 8-3 ) 

↓─╒⅛ₐ ה PCB ⌐⅔↑╢   

─ PCB ─ ─√╘─ ┘ ─ ─ ╩e  

⌐∆╢⁹ 

╩ ℮ │⁸ ⁸ ┘ PCB ─

─ ⌐№√∫≡│⁸ ╩ ∆╢⁹ 

┘ ─ ⌐≈™≡⁸JESCO ⌐ ∆╢⁹ 

 JESCO │⁸ ╩ ℮ ⅜ ∆╢ ⁸ ┘
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PCB ─ ─ ╩ ∆╢⁹ 

 

Ẽ ─ PCB  

8- 3  PCB ─ ─√╘─ ┘ ─ ─ ⅎ  

ה  ה ─  

─  

PCB-SV * 1 2ml+ 2ml ⁸ 

DXNs10ml 10ml+ 10ml ≢─ ╩ ℮√╘ 3 

╩ ⇔ PCB⁸DXNs ╩ ∆╢⁹ 

ₒ ₓ 6  

ₒ ₓ 3 PCBהDXNs ─√╘ 3  

PCBהDXNs ─ ╩ ℮↓≤╟╡ │  

 

1  

1 ╩
ⅎ╢  

PCB-SV * 1 2ml+ 2ml ≢─ ╩ ∆╢⁹ 

ₒ ₓ 2  

ₒ ₓ 1 PCB ─√╘ 1  

PCB ╩ ℮√╘ │  

⌐ ∂
≡* 2 

PCB-SV * 1 2ml+ 2ml ⁸ 

DXNs10ml 10ml+ 10ml ≢─ ╩ ℮√╘ 3 

╩ ⇔ PCB⁸DXNs ╩ ∆╢⁹ 

ₒ ₓ 6  

ₒ ₓ 3 PCBהDXNs ─√╘ 3  

PCBהDXNs ╩ ℮√╘ │  

* 4 

PCB-SV * 1 2ml+ 2ml ⁸ 

DXNs10ml 10ml+ 10ml ≢─ ╩ ℮√╘ 3 

╩ ⇔ PCB⁸DXNs ╩ ∆╢⁹ 

ₒ ₓ 6  

ₒ ₓ 3 PCBהDXNs ─√╘ 3  

PCBהDXNs ─ ╩ ℮√╘ │  

* 1 PCB-SV ֿפ⅜ ⇔√ ⅛╠─ PCB ⁹ ╩ ∆╢ ⌐│⁸

⅛╠ ─ ⅜ ╠╣╢↓≤╩ ∆╢ ⅜№╢⁹ 

* 2 PCB ⅜ ⌐ ⇔√ ─ ╛ PCB ⌐┌ↄ ⇔√ ╩ ⇔≡™╢⁹ 

* 3 PCB ⅜ 2ng/g- ─ ⁸ │ ♄▬○◐◦fi ⅜ 2.5pg-TEQ/  ─

≢ ⌐ ∆╢ │⁸ ♄▬○◐◦fi ╩ ≢⅝╢⁹ 

* 4 PCB ╩ ╦⌂ↄ⌂╢ 3 יִ ⌐ ╩ ∫≡™╢ │ ⌐

PCB ⅜ 1ng/g- ─ │⁸ ─ ╩ ≢⅝╢⁹ 

* 5 ≢ ⅜ ↕╣√ ⌂≥│⁸ ⌐≈™≡ JESCO ≤ ⌐╟╡ ∆╢↓

≤⁹ 
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Ẽ ─ PCB ─  

 ꜠ⱬꜟ 3─  

⌐ ⅜ ≤ ╘╢ ─
* 1 

PCB (JESCO 

╩ ╗) 

 

 

PCB-SV * 2 2ml+209 ≢
─ ⅜ ⌂ 15ml ⁸
DXNs10ml 10ml+

10ml ≢─ ╩ ⇔⁸ ╡─
5 ╩ ⁹ 1 ╙
∑≡ ⁹ 

ₒ ₓ9  

ₒ ₓ3  

PCB-SV  1  

DXNs10mL  2  

ₒ ₓ6  

5 ⁸ 1  

PCB209 15ml ⁸
DXNs10ml 10ml ─
⅜ ⌂╟℮⌐ 5 ╩

√∞⇔⁸PCB ⌐≈™≡│
│ PCB-SV * 2 ≢╙ ⁹

1 ╙ ∑≡ ⁹ 

ₒ ₓ6 PCB │ 7  

ₒ ₓ0 PCB │ 1  

ₒ ₓ 6  

5 ⁸ 1  

 

1  

PCB-SV * 2 2ml+ 2ml

≢─ ╩ ⇔⁸ ╡─ 2 

╩ ⁹ 

ₒ ₓ2  

ₒ ₓ1  

PCB-SV  1  

ₒ ₓ 2  

2 ╩ ) 

 

⌐ ∂
≡* 3 

PCB-SV * 2 2ml+ 2ml ⁸DXNs10ml * 4 10ml+

10ml ≢─ ╩ ⇔⁸ ╡─ 3 ╩ ⁹ 1 ╙
∑≡ ⁹ 

ₒ ₓ7  

ₒ ₓ3 PCB-SV  1 ⁸DXNs10mL 2  

ₒ ₓ 4 3 ⁸ 1  

* 5 

PCB-SV * 2 2ml ⁸DXNs10ml 10ml ≢─ ⅜
⌂╟℮⌐ 3 ╩ ⌐ ∂ PCB⁸DXNs ╩ ⁹ 

ₒ ₓ 3  

ₒ ₓ 0 PCB │ 1 ⁸PCBהDXN │ 3  

ₒ ₓ 3  

3 PCB │ 2 ⁸PCBהDXNs │ 0   

* 1 ⅎ┌⁸ ╩ ╡ ℮ ⅜№╢ ⁸ ꜠ⱬꜟ 2≢ PCB ─ ה ⌐ ∆╢

⅛╠ ∆╢⁹ 

* 2 PCB-SV ֿפ⅜ ⇔√ ⅛╠─ PCB ≢№╡⁸PCB ─ ⌂

3-7 ╩ ∆╢↓≤⌐╟╡ PCB209 PCB ╩ ⌐ ∆╢ ≤

⌂ ⅜ ╠╣╢⁹ ╩ ∆╢ ⌐│⁸ ⅛╠ ─ ⅜ ╠╣╢↓≤╩

∆╢ ⅜№╢⁹ 

* 3 PCB ⅜ ⌐ ⇔√ ─ ╛ PCB ⌐┌ↄ ⇔√ ╩ ⇔≡™╢⁹╕

√⁸ ꜠ⱬꜟ 3─ ┘ ⌐ ⅜ ≤ ╘╢ ─ ⌐≈™≡│⁸

⌐ 1 ⁸ ה ╩ ℮╙─≤∆╢⁹ 

* 4 PCB ⅜ 2ng/g- ─ ⁸ │ ♄▬○◐◦fi ⅜ 2.5pg-TEQ/m 3 ─

≢ ⌐ ∆╢ │⁸ ♄▬○◐◦fi ╩ ≢⅝╢⁹ 

* 5 PCB ╩ ╦⌂ↄ⌂╢ 3ﬞ ⌐ ╩ ∫≡™╢ │ ⌐

PCB ⅜ 1ng/g- ─ │⁸ ─ ╩ ≢⅝╢⁹ 
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PCB┌ↄ ─ ─  

⅜ PCB⌐┌ↄ ↕╣√ ⌐│ ─ ╩ ∂╢⁹ 

¶ 66 ─ 4 ┘ 66 ─ 5 ─ ⌐ ≠⅝⁸ ─ ┘

─ ╩ ⇔⁸ ─ ⅜№╢≤ ╘╢ ⁸ ─ ⌂

╩ ∏╢⁹ 

¶ 42 ─ ⌐ ≠⅝⁸ ⁸ ─ ⌐╟╡ ⅜ PCB

⌐ ⇔ↄ ↕╣⁸ │↓╣╩ ⌐ ⇔√ │⁸ ⌂ↄ⁸ ⌐╟╢

│ ╩ ↑↕∑╢⁹ 

⌐ ∆╢  

╩ ℮ │⁸ ⌐ ⇔≡⁸ │

─ ⌐ ∆╢⁹↓╣│⁸ ≢ ╘╢ ┼─ ╩

∆╢↓≤⌐ ≠ↄ⁹ 2 ⁸ 3  

─  

╩ ℮ │⁸ ⌐⅔↑╢ ─ ⁸ ╩ ∆╢⁹

∏ ↕╣√ ≢ ℮⁹  

─  

╩ ℮ │⁸ ⌐⅔™≡⁸ ⌐ ╩ ⌐⁸PCB ─

╛ ─ ⅛╠ ─ ─ ─ ⅜

≢⅝⌂™ │☻ⱳ♇♩◒כꜝכ─ ⁸ ⌐№√╡ ⌐

╙ ⇔⁸ ⌂ ╩ ∏╢⁹ ⌐≈™≡│⁸ ⌐│⁸ 3 4

20 ↑ 0420 3 ₈ ⌐⅔↑╢ ─ ⌐

≈™≡₉⌐╟╢⁹╕√⁸ ─ ⁸ ─ ⌐╟╡ ╩ ∆╢ ⌐

⅔↑╢ ↕ WBGT ╩ ≤∆╢WBGT ─꜠ⱬꜟ╩ ⇔⁸

꜠ⱬꜟ⌐╟∫≡│ ─ ╙⇔ↄ│ ⌐≈™≡╙ ∆╢⁹WBGT ─

⌐№√∫≡│⁸ ╛ ⇔⌐ↄ™ ─ 8-4 ⌂≥─

╙ ⇔≡ꜞ☻◒╩ ∆╢ ⅜№╢↓≤⌐ ∆╢⁹ 

⌂⅔⁸☻ⱳ♇♩◒כꜝכ ⅛╠ ∆╢♪꜠fi ╩ ∆╢ ⁸ ⌂ ╩

℮⁹ 

╕√⁸ ⌐╟╢ ⅜ √ ⌐ ⅎ⁸ ─ ⌐

╩ ⇔√ ◄ꜞ▪╩ ↑╢⁹ ⅜ ⌐ ™ │⁸

╢╟⌐☻►fiⱢכꜞ◓ ◄ꜞ▪╩ ∆╢⌂≥─ ╩ ∂╢⁹ ⅜ ╦╣

╢ ⅜ √ ⌐│⁸↓℮⇔√◄ꜞ▪⌐ ╛⅛⌐ ↕∑╢⁹∕⇔≡⁸

⅜ ╛ ╩ ╠ ╘⌂™╟℮⌂ ⌐│⁸ ╩ ┬⌂≥─ ╩

℮⁹ 
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8- 4 ⌐ ∂√WBGT  

  

WBGT  

─ 

WBGT   

─ 

 WBGT   
0 

 
 33ϴ 32ϴ 

1 

 

 

♃▬Ⱨfi◓⁸ ™ ─ ↑⁸ ─
☻▬♇♅╛Ɑ♄ꜟ ⁸ ↕™ ─
♪ꜞꜟ  

30ϴ 29ϴ 

2 

 

 

∟⁸ ⁸ ─ ⁸
Ɫfiⱴכ ⁸ ⌂ ─ ⇔
⅝  

28ϴ 26ϴ 

3 

 

 

™ ┘⁸ Ɫfiⱴכ ⁸◖fi
◒♇꜡Ⱪ♩כꜞ◒ ╖⁸ ™ ─

─ ⇔ ⅝  

26ϴ 23ϴ 

4 

 

 

⅔─╩ ╢℮⁸ ⇔ↄ◦ꜗⱬꜟ╩ ∫
√╡ ∫√╡∆╢⁸ ╩ ╢⁸ ╢ 

 

25ϴ 20ϴ 

₈ ₉≤│⁸₈ ─ ⌂ↄ≤╙ 1 ⅛╠ ─ ⁸ ⌐

┌ↄ ↕╣√ ₉╩™℮⁹ 

 

8- 5 ─ ∑⌐╟╢WBGT⌐ ⅎ╢═⅝  

─  
WBGT ⌐ ⅎ╢═
⅝ ϴ  

 0 

─ ╩ ⌐ ⇔√  3 

≈⌂⅞ ─ ⌐ ꜡fi◓ ─
◄ⱪ꜡fi╩ ⇔√  

4 

ⱨכ♪⌂⇔─ ─ ≈⌂⅞  10 

ⱨכ♪≈⅝ ─ ≈⌂⅞  11 

─ ⌐ √ⱨכ♪⌂⇔ ─≈
⌂⅞  

12 

 

◖꜡♫►▬ꜟ☻⌐ ∆╢  

 ╩ ℮ │⁸₈ ⌐⅔↑╢ ◖꜡♫►▬ꜟ☻

●▬♪ꜝ▬fi₉ 3 5 12 ⁸ ╩ ⇔⁸ ⌐⅔

™≡⁸₈ ≈─ ₉ ⁸ ⁸ ⅜ כ♃☻ꜝ◒⁸∂ ꜞ☻◒─ ™

╩ ∆╢√╘⁸ ─ ⱪכꜟ◓─≥↔ ╛ ─ ╩

∂╢↓≤╩ ⇔⁸ ⌂≥⌐╟╢ ╩ ℮↓≤≤∆╢⁹ 

⌐⁸ ⅜ ╕╢ ╛ ≢─ ─ ┘ⱴ☻◒ ⁸

┘ ⌐⅔↑╢ⱴ☻◒ ⁸ ─≢ⱶכꜟכ◌♇꜡╛ ⁸

┘ ╩ ⇔≡ ℮⁹ ⌐ ⅜ ⇔√ ─ ≤⇔≡│⁸

JESCO ─₈ ◖꜡♫►▬ꜟ☻ ⌐ ∆╢↔ ─⅔ ™₉⌐



 

67 

∫≡ ╩ ∆╢ ─ ╩ ∆╢≤ ⌐⁸ ⅜ ─ⱪכꜟ◓╢∆ ╩

≢⅝╢∞↑ ⱪכꜟ◓⁸⇔ ⌐⅛╛ ─ ╩ ↕∑╢≤≤╙⌐⁸

─ ─ꜞ☻♩╩ ⌐ ∆╢⌂≥⁸ ⌐╟╢ ⌐

∆╢⁹ 
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9  ─ ≤ ⌐№√∫≡─  

PCB ╛ ⌐⅔™≡ ↕╣╢ ≤⇔≡│⁸PCB ┘♄

▬○◐◦fi ─╒⅛⁸ ─╙─≤ ─ ⌐ ≠ↄ

⅜№╢⁹╕√⁸↓╣╠⌐ ⅎ⁸ ⌐╟∫≡│ ╩ ╡ ℮ ╙№╢↓≤

⅛╠ ╩ ℮ │⁸↓╣╠┼─┌ↄ ╩ ∆╢√╘⌐ ─

ה ה ⌐ ⇔≡ ─ ╩ ∂╢⁹ 

1.  ─  

│ 4 1.≢ ⇔√ ꜠ⱬꜟ⌐ ∂≡ ∆╢⁹ 

ⱪꜝfi♩ ⌐ ⇔√ PCB ─ ⌐⅔™≡⁸ ─ PCB ꜠ⱬꜟ

⌐ ≠ↄ │⁸ ─ PCB ꜠ⱬꜟ⌐ ∂√ ╩ ∆╢⁹╕√⁸

┘ ⌐⅔™≡│⁸ ─ │꜠ⱬꜟз≤∆╢⁹ 

꜠ⱬꜟз  

┘ ⱴ☻◒╩ ∆╢⁹ 

 Ⱬꜟⱷ♇♩ ꜠ⱬꜟз  

ⱴ☻◒  ⱴ☻◒ │ ⱴ☻◒ ╤ ⁸ ⌂

⇔⁸ 3 10 ⌂≥ 

  

 ꜠ⱬꜟз  

 │♬♩ꜞꜟ │   

  ⌐ ∂≡   
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 9- 1 ꜠ⱬꜟз─ ─  

꜠ⱬꜟи  

╩ ⇔⁸ ⌂ ⱴ☻◒ ─ ╙ ⇔√ⱨ▫ꜟ♃כ ┘

─ ⁸ ╩ ╗⁹ ┘꜠ⱬꜟи ╩ ∆╢⁹╕√⁸ ─ PCB ⅜

⌐ ∆╢ ⅜№╢ ⁸PCB ⌐ ∆╢ ╩ ∆╢

╩ ∆╢⁹ 

 Ⱬꜟⱷ♇♩ ꜠ⱬꜟи  

ⱴ☻◒  ⱴ☻◒ ╤ ⁸ ⌂⇔⁸

3 10 ╙⇔ↄ│ ●☻ ⱨ□fi ⅝

(JIS T 815 4⁸ ╣ IS (0.1% ) ⁸ⱨ▫ꜟ♃ ◦◕ⱴ

♠ ●☻ ≢ ╡─ V3/OV ⌂≥)  

 (JIS T 8115  ♃▬ⱪ 3

│ 4 ☻ⱪ꜠כ ⌐ ⇔⁸ ┘

─ PCB ⅜◒ꜝ☻ 6 ⌐ ≠ↄ

480 ≢№╢↓≤⅜ ↕╣√╙─)  

 ꜠ⱬꜟи  

 │ ▬fi♫כ ╩ ─↓≤  

 ⌐ ∂≡  

 

 

ⱴ☻◒ 

( ⱴ☻◒ 
╕√│ ⱴ☻◒) 

Ⱬꜟⱷ♇♩ ꜠ⱬꜟз  
 

 

 

 



 

70 

 

9- 2 ꜠ⱬꜟи─ ─  

─♃▬ⱪ⌐╟╢   

JIS T 8115 ─♃▬ⱪ 3│ ⁸♃▬ⱪ 4│☻ⱪ꜠כ ≢

№╡⁸ ─ ⌐ ∆╢⁹     

  ♃▬ⱪ 3 ♃▬ⱪ 4 

 ☺▼♇♩  ₃  

☻ⱪ꜠כ   ₃ 

╗  

 ₃  

  ₃ 

↕(☻♩ꜞ♇ⱪ ) ₃ ₃ 

↕(♩ꜝⱬ♂▬♪ ) ₃ ₃ 

↕ ₃ ₃ 

↕(ⱴכ♅fi♦כꜟ ) ₃ ₃ 

↕ ₃ ₃ 

 ₃ ₃ 

⌐ ≠ↄ ─ │⁸JIS ≤ EN ≢ ⌂╢⁹ 

JIS ⌐╟╢ ≢◒ꜝ☻ 6≢№╢↓≤╩ ∆╢↓≤⁹ 

JIS ─ ⅜⁸0.1µg/ /min.⌐ ∆╢╕≢─  

EN ─ ⅜⁸10µg/ /min.⌐ ∆╢╕≢─  

 

꜠ⱬꜟй  

PCB⅜ ⌐ ∆╢ ⅜№╢√╘⁸PCB⌐ ∆╢ ╩ ∆╢

Ⱬꜟⱷ♇♩ 

꜠ⱬꜟи  

ⱴ☻◒ 

 

⌐ ∂≡  

 

▬fi♫כ  

 

꜠ⱬꜟи  
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ה ה ╩ ∆╢⁹ ⅜ ╩ ⅎ╢ ⁸

⌂ ⱴ☻◒ ─ ╙ ⇔√ⱨ▫ꜟ♃כ ┘ ─ ⁸ ╩ ╗⁹

╩ ⇔⁸ ⌐╟╡ ↕╣╢ ⱴ☻◒ ─ ─ ╩

⌐ ≈⁹ ⌐╟╡ ⇔√ ⱴ☻◒ ─ ⅜

╩ ≢⅝⌂™ │⁸ ╩ ∆╢⌂≥─ ╩ ℮╙─≤∆╢⁹ 

╩ ╢ ╩ ™╢ │⁸ ⱷכ◌כ─ ╩

⇔⁸ ⌐╟╢ ╩ ℮⁹ 

⌂⅔⁸PCB ≢ ↕╣≡™╢ ⱨ□fi ⅝

⁸PAPR ⌐≈™≡│⁸ ╩ ⌐ ∆╢√╘⁸ ∂╪ⱴ☻◒╟╡

⅜ ™≤↕╣≡™╢⁹ 

Ⱬꜟⱷ♇♩ ꜠ⱬꜟй 

ꜚ♬♇♩(JIS T 8155)⌐ ≢⅝╢╙─ 

ⱴ☻◒ ⱴ☻◒ ╤ ⁸ ⌂⇔⁸ 4 50 ⁸     

ⱪ꜠♇◦ꜗ♦ⱴfi♪ ⱴ☻◒ ⁸

1000 │ ●☻ ⱨ□fi ⅝ (JIS T 

8154 ⁸ ╣ IS (0.1% ) ⁸ⱨ▫ꜟ♃ ◦◕ⱴ♠

●☻ ≢ ╡─ V3/OV ⌂≥)  

(JIS T 8115)  ♃▬ⱪ 3  

(JIS T 8117)   

(JIS T 8116)▬fi♫כ ╩ ─↓≤ 

│  
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9- 3 ꜠ⱬꜟй─ ─  

 

─  

│ ─ JIS T8150 ≢ ↕╣╢⁹ ─

╩ 9-1⌐ ∆╢⁹↓↓≢ ╩ ∆╢ ─ ─ ╣ │⁸

─ ≤ ─ ⅜ ⌐ ⇔√ ⅜⁸ⱨ▫ꜟ♃─ │⁸

⌐ ⇔√╙─≢ ⇔≡™⌂™↓≤⅜ ≤⌂∫≡™╢↓≤⌐

∆╢⁹↓─╒⅛⁸ ─ ⌐ ℮⁹ 

(▪) ╤  

      
─ ╣ Ϸ ⱨ▫ꜟ♃─ Ϸ

 

(▬)  

     
─ ─ ◖fi♃Ⱶ♫fi♠

─ ─ ◖fi♃Ⱶ♫fi♠
   

 

  

ⱨ□fi  ⱴ☻◒ Ⱬꜟⱷ♇♩ 

 

▬fi♫כ  

 

꜠ⱬꜟй  
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9- 1 ─  JIS T 8150:20 21 JB.1   

─  
▬fi♃ⱨ▼כ☻─  

 
 

 
 

ⱨכ♪ ⱨ▼▬☻ 
 ♪ꜟכ◦

 

 
 

 
 50 10000   

 10 50   

 10 50   

 
ⱪ꜠ ♇◦ꜗ ♦ⱴfi♪  50 10000   

♦ⱴfi♪  10 50   

 
ⱴ☻◒ 

◄▪ꜝ▬
fiⱴ☻◒ 

ⱪ꜠ ♇◦ꜗ ♦ⱴfi♪  50 1000   

♦ⱴfi♪  10 50   

◄▪ꜝ▬fiⱴ☻
◒ 

ⱪ꜠ ♇◦ꜗ ♦ⱴfi♪  50 1000   

♦ⱴfi♪  10 50   

 50 1000 25/1000a) 25 

ⱱכ☻ⱴ☻◒ 
 50 1000 25 25 

 10 50   

 10 50   

╤

 

●☻ ⱨ□fi ⅝ b)  50/300a) 1000 25/1000a) 25/300a) 

ⱨ□fi ⅝
 

 (PL3/PS3 50/300a) 1000 25/1000a) 25/300aה

(PL2/PS2 cה  c)  20 20 

(PL1/PS1 cה  c)  11 11 

(PL3/PS3 cה  c)  20 20 

 PL2/PS2 33 90 20 20ה

 PL1/PS1 14 19 11 11ה

(PL3/PS3 cה  c)  11 11 

(PL2/PS2 cה  c)  11 11 

 PL1/PS1 14 19 11 11ה
╤

 

ⱴ☻◒ d)  10 50   

∂╪
ⱴ☻◒ 

ⅎ  
RL3/RS3 10 50   

RL2/RS2 10 14   

RL1/RS1 4 4   

™ ≡  

DL3/DS3 10    

DL2/DS2 10    

DL1/DS1 4    

╤ה │⁸ ∆╢ ⁸≡∫╟⌐♪כ⸗ ╩ ∆╢⁹ 
 │⁸ ⅜ ⌐ ⇔≡™╢ ⅛≈ ─ ⌐≈
™≡⁸╟ↄ♩꜠כ♬fi◓↕╣√ ⅜ ⇔√ ⌐ ↕╣╢ ─ ≢№╢⁹ 

a)  ─ ⌐╟╢ ( WPF) │ ( SWPF)─
⅜⁸ ─ ≢№╢↓≤╩ ∆ ( JC )⅜ ↕╣

≡™╢ ∞↑⌐ ∆╢⁹ 
b)  ∂╪ ⅝ ●☻ ⱨ□fi ⅝ ─ ⌐ ∆╢
│⁸ ⱨ□fi ⅝ ─ ╩ ∆╢⁹ 

c)  ⌐ ⅜⌂™√╘⁸ ⇔⌂™⁹ 
d)  ∂╪ ⅝ ⱴ☻◒─ ⌐ ∆╢ │⁸ ∂╪ⱴ☻◒─

╩ ∆╢⁹ 
 

9- 2 ⅝ G- PAPR─ ╣ JIS T 815 4:2018  

╣ ⌐╟╢  
╣

 

IS  0.1  

IA  1.0  

IB  5.0  
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2.  ─  

⌐ ∆╢ ─  

╩ ⌐ ⇔⌂™ ≤ ≤─ ⌐ ⅜ ∂≡™╢ ≤⁸

⅜ ∆╢ ⅜ ╠╣⌂™↓≤⅛╠⁸ ╩ ℮

│⁸ ⌐ ⇔≡⁸ ⌐ ─ ⁸ ─ ⁸

─ ⇔™ ⁸ ⌐≈™≡ ╩ ℮↓≤⁹╕√⁸ Ⱳ

fiⱬ╩ ™╢ │⁸ ⌐ ∂√ ≤⇔⁸ Ⱳfiⱬ─ ─ ⌐ ╩

∟ ↕⌂™╟℮⌐ ∆╢⁹ 

⌐⅔↑╢ ─  

⌐ ─ ─ ╩ ⌐ ╦∑╢⁹ ⌐ ꜠ⱬꜟй─

⌐⅔™≡│ ⱴ☻◒─ ─ ╩ ╡⌐ ℮↓≤⁹ 

⌐⅔↑╢ ─ ╡ ⇔  

PCB ꜞ☻◒─№╢ ⱪꜝfi♩ ⁸ⱪꜝfi♩

⁸ ≢ ꜠ⱬꜟи ─ ╩ ∫√ ─ │

↕╣≡™╢⅔∕╣⅜№╢√╘⁸ ⌐ ⇔√ PCB⅜ ⌐ ∟ ↕╣╢↓≤

⅜⌂™╟℮ ∆╢⁹ ≤ ─ ⌐ ╩ ↑⁸ ─ ─ ╡

⇔ ⌐≈™≡│ ─ ╩ ∂╢⁹ ─ ⌐≈™≡│⁸ 8

5.(7) ╩ ⁹ 

¶ ≤ ─ ⅜ ⇔⌂™╟℮⌐ ↑∆╢⁹ ≢ ⌐

─ ─ ╩ ⌐ ╦∑╢⁹ 

¶ ╩ ⇔√ ⁸ ╩ ╖ ╕∑√►◄☻ ≢ ⅝ ╢⁹ ─ ⅜

⇔™ ⁸ ⌐ ∆╢⁹ 

¶ ⅜ ™↓≤╩ ⌐≡ ⇔√ ⁸ ⁸ ╩ ⅞ ⌐ ╢⁹ 

¶ ≢∕─ ─ ╩ ≡ ←⁹ ╩ ⅛╠ ↕╣√ ≢ ∟

↕⌂™⁹╕√⁸ ╩∕╣ ─ ⅛╠ ⇔≡ ↕∑⁸⅛≈

⌐╟╡ ╛⅛⌐ ─ ╩ ℮⁹ 

¶ ⌐ ⇔⁸ ─ ה ╩ ∆╢⁹ 

¶ ∕─ ⁸ ⅜ ↕╣√ ╩ ← ⌂ ╩ ∆╢⁹ 

∕─  

╩ ℮ │⁸ ─ ─ ╩ ⌐ ™⁸ ה ∆

╢≤≤╙⌐ ⌐≡ ⌐ ╣⅜ ⇔≡™⌂™ ≢№╢↓≤╩ ∆╢⁹⅛≈⁸

─ ה ╩ ─≤⅔╡ ℮⁹   

¶ ─ ─ │ ╦⌂™⁹ ─ │⁸ ⇔⌂™╟℮
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╩ ⌐ ℮⁹ 

¶ ⌐ ꜠ⱬꜟй─ ⌐⅔™≡│ ⱴ☻◒─ ─ ╩

⌐ ℮⁹ 

¶ ─ⱷfi♥♫fi☻ ⌐≈™≡│ ─ ⌐╟∫≡ ⌂╢↓≤⅛╠⁸

⌐≈™≡│⁸ⱷהכ◌כ ─ ⌐ ℮⁹ 

¶ ™ ≡♃▬ⱪ─ ה ─ │ ╦∏⁸1 ⇔√ │ ∆

╢⁹╕√⁸ ⌂ ה ┘ ⇔ ∆╢↓≤⅜ ⌂

⌐≈™≡╙ ∆╢⁹ ↕╣√ ╩ ∆╢ ╩ ∆╢⁹ 

¶ ⱪ꜠♇◦ꜗ♦ⱴfi♪ ◄▪ꜝ▬fiⱴ☻◒⌐│⁸PCB ┘♄▬○◐◦fi ─

⁸○▬ꜟⱵ☻♩ ┘ ∂╪ ╩ ╕⌂™ ⌂ ╩ ∆╢⁹ 

¶ ─ ה │ ≤ ─ ╩ ⇔≡ ∆╢⁹ 

¶ ⁸ ╩ ⇔⁸ ⌐ ⌐ ╦∑√ ╩ ∆╢⁹  
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10  ⌐ ℮ ─  

│ ™≤⌂╢─≢⁸↓─ ≢│ ─ ≤ ⌐≈™≡

∆⁹ 

1.  PCB ꜠ⱬꜟ⌐ ∂√ ─ ─ ⅎ  

│ ⌐╟╡⁸PCB ꜠ⱬꜟ⌐ ∂√ ╩ ℮⁹

┼─ ⌐≈™≡│⁸ 5 ╩ ⁹ 

¶ ─ ⌐╟╡ ꜠ⱬꜟ─ │ ⌂ ╡ ↕∑⌂™

╟℮⌐ ∆╢⅜⁸ ⇔√ ⌐│ ─ ╩ ⇔≡

꜠ⱬꜟ╕≢ ↕∑╢⅛⁸╙⇔ↄ│ ╕≢ ╩ ∆╢⁹ 

¶ ≢ ∆╢ PCB ─℮∟⁸ ꜠ⱬꜟ─╙─│

⌐ ⌐ ™ ∆⁹ 

¶ ─ ╩ ∆╢ ─ 12 20

⁸ 2 4 ⌐ ™⁸ ─ ─ ╩ 10%╕≢

↕╣√↓≤⅛╠⁸ ─ ⱪꜝ⁸ ↄ∏⁸ ⁸ ↄ∏⁸

ↄ∏ │ ≤⇔≡ ≢─ ∆╢⁹ 

¶ ─ ─℮∟⁸ ↄ∏⁸ ↄ∏ ─ │⁸

─ ≤⇔≡ ∆╢ ╩ ╗ ⁹ 

¶ 3.₈ ₉≢ ≤ ↕╣╢ │⁸ │ ∆╢⁹ 

¶ ⌐╟∫≡ ∂√ PCB │⁸PCB ─ ה ●▬

♪ꜝ▬fi25⌐ ∂√ ╩ ™ ⌐ ≠⅝ ↕╣╢╕≢─ ⁸ ⌐

ה ∆╢ ⌐≈™≡│⁸ 6 2.(7 ╩ ⁹ 

¶ PCB ╩ ∆╢ ⌐ ⌐╟╡ ⅜ ∆╢ ⅜№╢

─╙─│⁸ ⇔─ ⁸ ╩ ⌐ ∆╢⌂≥─ ╩ ∆╢⁹

≢ ⇔√ ⁸ ─ ⌐≈™≡│⁸ 16 ≢ ╘╢

⁸ ⁸ ─ ⌐╙ ℮⁹ 

¶ ─ │ 2 ─ 5 ⌐ ≠⅝⁸ ⅜ 5 ∆

╢⁹╕√⁸ ⅛╠ ↕╣╢ⱴ♬ⱨ▼☻♩│ ⌐ ≠⅝ 5

∆╢⁹ 

¶ ─ ─ │⁸ 10-1⌐ ∆ ╡⁸PCB │ JESCO⁸

PCB │ ╩ ≤∆╢⁹ 

 

25 PCB ה ●▬♪ꜝ▬fi ꜟ◒▬◘ꜞה  23

8 ┘₈ PCB ה ●▬♪ꜝ▬fi₉ ה

  12  
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10- 1 ─ ─  

  
 

 
JESCO  

PCB  ≢ ⇔√  ₃   

╛ ≢
⇔√►◄☻⁸  

₃  ∟ ╖ ╩ ╗ 

ⱪꜝfi♩ ─  ₃   

≢ ⇔√  ₃  ∟ ╖ ( ) 

─  ₃   

PCB

 

  ₃  

PCB ─ ─№╢ │ JESCO ≢ ⇔⁸PCB ≢№╢ │ JESCO ⅜

⌐⌂╡⁸JESCO ≢ ∆╢⁹  

⌐ ∂ ⌐ ∆╢⁹ 

 

 

 

 

 

 

 

 

2.  ≢ ∆╢ ≤∕─  

ⱪꜝfi♩  

ⱪꜝfi♩ ─ ─ⱨ꜡⁸₈╩כ ≢ ה ⅜ ⌂ⱪꜝfi♩

₉ ╛ ─ ⅜ ⌂ ≢ ⅎ┌ ⁸ ⁸ⱳfiⱪ⁸Ᵽ

ꜟⱩ⁸ ≤₈ ≢ ה ⅜≢⅝⌂™ⱪꜝfi♩ ₉

ה ⌐ ↑⁸∕─ ≢ ∆╢ ≤∕─ ⌐≈™≡ ─≤

⅔╡ ∆╢⁹ 

 ≢ ה ⅜ ⌂ⱪꜝfi♩  

⌂ⱪꜝfi♩ ─ │⁸ ╛ ⌐╟╢ ╩⁸

1,000mg/kg ╩ ╢╕≢ ∫√ ⁸ ∆╢ ⅜

PCB ≢№╢↓≤╩ ⇔≡ ⌐ ™ ∆↓≤

╩ ≤∆╢ 10-1⁸ 10-2 ⁹ 

  

1 ⌐⅔↑╢ PCB ─ ─  
 
₃ ─ ™⁸◘▬☼─ ↕™╙─ 
ⱶꜝ♪ה  ⱳfiⱪ⁸  
ה  ─  
⌐♩♇꜠ⱷ♇◦ꜙⱤה  ╘⁸☻♩꜠♇♅ⱨ▫ꜟⱶ≢ ꜝ♇Ⱨfi◓ 
₃ ─ ™⁸◘▬☼─ ⅝⌂╙─ 
ה  ╩☻♩꜠♇♅ⱨ▫ꜟⱶ≢ ꜝ♇Ⱨfi◓ ─  
₃ ─№╢╙─ 
ⱶꜝ♪ה  │Ɑכꜟ  
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10- 1  ⌂ⱪꜝfi♩ ─ ─ ╣ 

 

10- 2 ⌂ⱪꜝfi♩ ─ ─  

ⱨ▼כ☼   

ה
 

 NS fiכꜞ◒  

ה ▪ꜟ◌ꜞ ⁸ ♫♩ꜞ►ⱶ  

ⱪꜝfi♩
 

ↄ∏ ⁸ ⁸ⱣꜟⱩ  

ⱪꜝ☻♅♇◒ Ɽ♇◐fi⁸ ⱴ♇♩  

ↄ∏ה ↄ∏ה ↄ∏ ►▼☻⁸ⱪ꜠☻Ⱳכ♪  

ꜟכ♃⁸   

∕─  ⁸  

 ≢ ה ⅜≢⅝⌂™ⱪꜝfi♩  

⌂ⱪꜝfi♩ ⅛╠ ∆╢ ⌐≈™≡│⁸ ─

PCB ⅝ ╡ ≢ 1,000µg/100cm2 ─ ⌐╟╡⁸

─ⱨ꜡כ⅜ ⌂╢⁹ 

PCB ⅜№╢ ☻◒♇ⱩⱲכ꜡◓ ⁸ ⱨכ♪ ◖fi

♦fi◘כ ⌐│⁸ ⌂ ╩ ⇔≡ ⌂ ≢

╩ ™⁸ PCB ─꜠ⱬꜟ╕≢ ≢⅝⌂™╙─│ ─

─ ≢ PCB╩ ⇔⁸ ⌐ ™ ∆⁹ 10-2⁸ 10-

3  

1,000mg/kg  

1,000mg/kg ╩  

ה  

ה  

ה ▪ꜟ◌ꜞ 

ה ↄ∏ 
ה ⱪꜝ☻♅♇◒ 

 ∏ↄ☻ꜝ●ה

ה ↄ∏ 

ה ↄ∏ 

ה ↄ∏ 

ה  

ה  

 

ⱪꜝfi♩  
 

⌂  (>1,000mg/kg  

ₒ ─ PCB ₓ 
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10- 2 ⌂ⱪꜝfi♩ PCB ─ ─ ╣ 

 

10- 3 ⌂ⱪꜝfi♩ PCB ─ ─  

ⱨ▼כ☼   

⅝ ╡
 

ↄ∏ ►▼☻  

ⱪꜝ☻♅♇◒ ⱴ♇♩  

♩כ◦   

ⱪꜝfi♩
 

ↄ∏ ◖fi♦fi◘כ  

ⱪꜝ☻♅♇◒ Ɽ♇◐fi⁸ ⱴ♇♩  

ↄ∏ה ↄ∏ה ↄ∏ ►▼☻⁸ⱪ꜠☻Ⱳכ♪  

ꜟכ♃⁸   

∕─  ⁸  

 

PCB ⅜⌂™ ⌐│⁸ ⌐ ∂ ⅝ ╡ ⌐╟╢ ╩ ™⁸

PCB ≤⇔≡ ⌐ ™ ∆ 10-3⁸ 10-4

⁹↓─ ⁸ ╛ ─ ⌐⅔↑╢ ┼─ PCB ╛

♄▬○◐◦fi ─┌ↄ ╩≢⅝╢∞↑ ↑╢ ⅛╠⁸ ╕≢─ ╛
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─ ≤ ─ ⌐ ⌂↑╣┌⁸ ╩≢⅝

╢∞↑ ∑∏⁸ №╢™│∕╣⌐ ™ ≤∆╢↓≤⅜ ╕⇔™⁹ 

 

 

10- 3 ⌂ⱪꜝfi♩ PCB ⌂⇔ ─ ─ ╣ 

 

10- 4 ⌂ⱪꜝfi♩ PCB ⌂⇔ ─ ─  

 

 ─ ≢ ∆╢ ≤∕─ ⌂ ⌐≈™≡⁸ ⁸ ה

⁸ ⌐ ↑≡⁸ ─≤⅔╡≢№╢26⁹ 

 

26 ⌐ ⇔√ PCB─ ⌐≈™≡│⁸ ─ ⌐╟╡ ⇔╩ ℮⁹ 

ⱨ▼כ☼   

⅝
╡  

ↄ∏ ►▼☻  

ⱪꜝ☻♅♇◒ ⱴ♇♩  

ⱪꜝfi♩
 

ↄ∏ ⁸ ⁸VTR  

ⱪꜝ☻♅♇◒ Ɽ♇◐fi⁸ ⱴ♇♩  

ↄ∏ה ↄ∏ה ↄ∏ ►▼☻⁸ⱪ꜠☻Ⱳכ♪  

ꜟכ♃⁸   

∕─  ⁸  
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PCB ─ ─◄ⱳ◐◦ (0.5mg/kg )│ ⇔≡⁸ PCB

≤⇔≡ ⌐ ™ ∆⁹◖fi◒ꜞכ♩╩ RC

⌐ ∆╢ │⁸ ⌐ ⅎ≡ 0.5mg/kg ≢

№╢↓≤╩ ≢ ∆╢ 10-4⁸ 10-5 ⁹ 

 

10- 4 ─ ≤ ─ ╣ 

 

10- 5 ─ ─  

ⱨ▼כ☼   

◄ⱳ◐◦
 

ⱪꜝ☻♅♇◒ ◄ⱳ◐◦  

 ◖fi◒ꜞכ♩  ◖fi◒ꜞכ♩ 

 

ה   

PCB ─ ה (0.5mg/kg )│♄☻♩ ─ ⌂™ ≢ ⇔⁸

PCB ≤⇔≡ ⌐ ™ ∆ 10-5⁸ 10-6

⁹ 
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10- ה 5 ─ ─ ╣ 

 

10- 6 ─ ─  

ⱨ▼כ☼   

 ∕─  
PCB 0.5mg/kg ─◔▬◌ꜟ

⁸ Ⱳ⁸♪כALC  

 ∕─  
PCB 0.5mg/kg ─◔▬◌

ꜟ ⁸ Ⱳ⁸♪כALC  

  

0.1µg/100cm2 ╩ ⇔≡™╢ │⁸♄☻♩ ╛ ⅝ ╡

─ ╩ ℮⁹↓╣╠─ ╩ ∫≡╙ ─

4µg/100cm2 ╩ ⇔≡™╢ │⁸ ─ ╛ ∂ ╘ ─ ╩ ∂╢

10-6⁸ 10-7 ⁹√∞⇔⁸ ─ │ ⌐⌂╢√╘

ꜞ☻◒⅜ ↄ⁸╕√ ∂╪⅜ ∆╢√╘⁸ ─ │ ∑∏⁸

⌐ ™ ≢ ∆╢⁹ 

⌐ PCB ⌐ ∆╢ │⁸ ⌐
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⇔≡ ⌐ ™ ⇔⅜ ⌐≢⅝╢╟℮⌐ꜝⱬꜞfi◓∆╢⁹ 

 

10- 6 ─ ─ ╣ 

 

10- 7 ─ ─  

ⱨ▼כ☼   

⅝
╡  

ↄ∏ ►▼☻  

 

ↄ∏ 0.1µg/100cm2  

ↄ∏  0.1µg/100cm2  

3.  ─  

╩ ⅛╠ ∆╢ ⌐│⁸∕─ PCB ╩ ה ⇔√ ≢⁸

PCB ╛ ─ ⌂≥≤⇔≡ ™ ∆↓≤⌐⌂╢⁹ 






























