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1  ⌐ ↕╣╢ ◦☻♥ⱶ─   

⌐ ↕╣╢ ≤⇔≡│⁸ ⁸ ⁸ ⁸○♂fi ⌂≥⅜№

╢⁹ 

⌐│ ⁸ ⁸ ⅜№╡⁸ ╩ ↕∑╢√╘⌐꜡♇◒

╛ꜟכ► ╩ ™√ ⅜ ≤⌂∫≡™╢⁹⇔⅛⇔⁸↓╣╠│ ╩ ⅜ ∆╢─≢

⅜ ™√╘⁸ ™ ⅜ ≤⌂╡⁸ ⅎ┌ ⅛╠─ ╩ 600m3/min ≤⇔√ ⁸↓

─ ─ ●☻╩ ∆╢⌐│⁸ 20і× ↕ 50m× ↕ 2і ─ ≤⌂╢≤ ↕╣╢⁹╟∫

≡⁸ Ⱶ☼▬פֿ─ ⌐│∕─ ╩ ≢⅝⌂™⁹ 

○♂fi │⁸○♂fi∞↑≢│ ⅜ ⌐╟∫≡│ 24 ⅛⅛╢╙─╙№╡⁸ ╩

⇔ ⌐ ∆╢ ╙№╢⅜⁸ ≢│ ─ 0.1ppm( )

≢ ∆╢↓≤⅜ ↄ ⌐ ⇔≡│ ⅜ ≡™⌂™⁹( 1⁸2) 

∕─ ⁸ ⌐│ ╙№╢⅜⁸600m3/min ─ ●☻╩ ∆╢ ⌐│▬♬◦ꜗꜟ◖☻

♩⅜ ( 1)≢⁸ ─ ╙№╢⁹24 ╩ ∆╢↓≤⅛╠ꜝfi♬fi◓◖☻♩╙

≢ ≤│ ⅎ╠╣⌂™⁹ 

∞↑╩ ∆╢ ╩ ∆╢ ⁸ ─ ╩ ⌂ↄ∆╢⌐│ ⌐ ⅝⌂ ≤

⌂╡ ─ ◖☻♩╙ ≤⌂╡ ≤│ ⅎ⌂™⁹ 

↓╣╠─↓≤╩ ⇔√ ╩ ╕ⅎ⁸ ⱷכ◌כ⅔╟┘ ⱷכ◌כ≤ ╩ ⌡√≤↓╤⁸

─ (☻◒ꜝⱣכ )≤ ( )╩ ∑√ ╩ ∆╣┌⁸ ⌂ ⅜ ≢

⅝╢≤ ⇔√⁹ ⇔√ ≤⇔≡│⁸ 

1 Ⱶ☼▬פֿ ─ ╩ ≢⅝╢↓≤ 

2 ─ ☻Ɑכ☻≢ ≢⅝╢↓≤ 

3 ∆╢ ─ ≢╙ ⅜ ⅜∫≡™╢↓≤ 

4 ⌐╙ ⅜№╢↓≤ 

5 ꜝfi♬fi◓◖☻♩╙ ─ ≤ ⅎ╠╣╢↓≤ 

─↓≤⅛╠ ⌐ ⇔√⁹ 

2  ⌐⅔↑╢ ─  

╩ ∆╢⌐ √∫≡│⁸ ∆╢ ╩≥─ ⌐ ∆╢─⅛⅜ ⌂ⱳ▬fi♩≤⌂

╢⁹ ≤⇔≡│ ─ ⅛╠╙ ⅛╢╟℮⌐⁸ ( )─ ─ ⅜

╛ ↕╣√ ╙ Ⱶ☼▬פ⁸ֿ≢↓⧵⁹™ ⅜ ≢ ⇔≡™√ ⅛╠

╩ ∆╢↓≤≤⇔√⁹↓─ ─ ╩ ⌐ ∆⁹ 

ᵑ ⌐⅔↑╢ ≤ ≤∆╢ ⌐≈™≡ 

⌐⅔™≡ ∆╢ │⁸▪fi⸗♬▪⁸ ꜟכ◖ꜟ▪⁸ (ⱪ꜡Ɽⱡ⁸ꜟכⱩ♃ⱡכꜟ

⌂≥)⁸ ( ⌂≥)╛▪Ⱶfi (♩ꜞⱷ♅ꜟ▪Ⱶfi⌂≥)⌂≥ ⌐ ↄ─ ─ ⅜ ↕

╣╢⁹ ─ ─ ≢│ ╛ ⌐╟∫≡ ∆╢ ≤⌂╡↓╣╠─ ⅜ ∆╢Ᵽ

ꜝfi☻⌐╟∫≡ ╙ ⌂∫≡ↄ╢⁹ ⌐ ≢│ ─▪fi⸗♬▪⁸ⱷ♅ꜟⱷꜟ◌ⱪ♃fi⁸

♬ ⱷ♅ꜟ ⅜╖╠╣╢⅜⁸ ─ │ ⌂™⁹ ⁸ ≢│▬fi♪⁸ꜟכ♩◌☻⁸ꜟכ

≢ ─ ⅜ ⇔ↄ⁸ ≢№╢ ╙ ∆╢⅜▪fi⸗♬▪─ │ ⌂™⁹╟
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∫≡⁸↓╣╠─ ∑⌐╟╡ ⌐⅔↑╢ │ ⌂╢─≢⁸ ⅜ ≤⌂╢↓≤│⌂™⁹

╕√⁸ ⱷכ◌כ│ ─ ╩ ╖ ⌡≡⅝√↓≤⌐╟╡⁸ ≡─ ╩ ≢⅝⌂ↄ≤╙☻◒

ꜝⱣכ ─ ─ הꜞ◌ꜟ▪╛ ⁸♄כ♁ ≢♄כ♁ ₁⌂ ⅜ ≢⅝╢↓

≤╩ ⇔≡⅔╡⁸ ─ⱡ►Ɫ►╩ ∫≡™╢⁹ 

╟∫≡⁸ ─ ≢│ ╩ ⌐ ╘╢ ⌐╟╢ ≤ ⌐ ⇔

√ ─ ≤ ⌡ ⇔⁸ ≢№╢ ─ ╩ ∆╢↓≤≤∆╢⁹ 

й-4-3 ≤∆╢  

1 ▪fi⸗♬▪ 7 ▪☿♩▪ꜟ♦ⱥ♪ 13 ⱪ꜡Ⱨ○fi  

2 ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 8 ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 14 ⱡꜟⱴꜟ  

3  9 ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ 15 ⱡꜟⱴꜟ  

4 ⱷ♅ꜟ 10 ▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 16 ▬♁  

5 ⱷ♅ꜟ 11 ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ ≤ ─√╘─  

6 ♩ꜞⱷ♅ꜟ▪Ⱶfi 12 ▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 17  

↓╣╠─ │⁸ ─ ⅝(14) ◖fiⱳ☻♩ ⁸

 ( ╡⅔⅛ה™⅔⌐ ) ─ ≢╙

↕╣≡™╢⁹ 

⌐⁸ ⌐ ╘╠╣√ 22 ╩ ≤∆╢↓≤╙ ⅎ╠╣╢⅜⁸ ⌂≥

⌐ ↕╣≡™╢♩ꜟ◄fi⁸◐◦꜠fi╛ ≢ ↕╣╢☻♅꜠fi⌂≥─ │⁸ ─

⅛╠│ ⅜ ╘╠╣⌂ↄ⁸▬♁Ⱪ♃ⱡ⁸ꜟכ ◄♅ꜟ⁸ⱷ♅ꜟ▬♁Ⱪ♅ꜟ◔♩fi│ ⅜№∫≡╙

⅜ ™√╘⁸ ⌐ ∆╢ ⅜ ↄ⁸ й-4-2⌐ ∆ ─פֿ ⌐™≡╙↓╣╠│

↕╣≡™⌂™─≢⁸ ∆╢↓≤≤⇔√⁹ 

 

ᵒ ─√╘─ ⌐≈™≡ 

─ ⌐⅔↑╢ ─ ⅜ 47( й-1-2 Ⱶ☼▬פ⁸ֿ≥≥↓√∫№≢( ─

─ ─ ╩╖╢≤⁸ 25 1 23 פֿ─ ☿fi♃כ⌐╟╢

≢ 47( й-4-4 )≤ ™ ⅜ ╠╣≡™╢─≢⁸↓─ 47 ╩ ⌐⅔↑

╢ ─ ≤∆╢↓≤≤⇔√⁹ 

↓─ 47 ╩ ⌐ ╩ ⇔ ╩∆╢ ⅜№╢⁹ ⇔√╟℮⌐ ─

⌐⅔↑╢ ─ │ Ⱶ☼▬פ⁸ֿ≢─⌂₁ ⅜ ⌐ ╩♃כ♦√⇔ ⌐∆╢↓≤≤⇔

│⌐♃כ♦⁹√ 25 1 23 פֿ─ ☿fi♃כ⌐╟╢ ⁸≥♃כ♦ 25

4 18 ─ ─פֿ )⁹╢№⅜♃כ♦ й-4-4 ≢♃כ♦─╠╣↓( ⅜פֿ ⇔√

─♃כ♦ ⅜⁸ ( ⌂≥)╛ (ⱪ꜡Ⱨ○fi ⌂≥)─ ─ ⅜ ⅛∫√─

╩♃כ♦─↓⁸≢ ⌐ ∆╢↓≤≤⇔√⁹ 
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й-4-4 ֿפ▬☼Ⱶ ⌐⅔↑╢ ─  

 

25 1 23  
פֿ ☿fi♃כ ─ 

⅛╠─  
(ppm) 

25 4 18 פֿ  

⅛╠─
 

(ppm) 

─♃כ♦╠
3 (ppm) 

 
 

▪fi⸗♬▪ 16 21 1.5 14 

♩ꜞⱷ♅ꜟ▪Ⱶfi 0.057 0.17 0.000032 5,313 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 0.0023 0.044 0.000070 629 

 0.0019 0.032 0.00041 78 

ⱷ♅ꜟ 0.022 0.054 0.00090 60 

ⱷ♅ꜟ 0.025 0.022 0.00028 79 

▪☿♩▪ꜟ♦ⱥ♪ 0.88 1.0 0.0015 667 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 0.02 <0.014 0.0010 14 

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ <0.01 1.2 0.00067 1,791 

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 0.14 0.068 0.00035 194 

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ 0.01 <0.0021 0.00041 5 

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 0.18 0.14 0.00010 1,400 

ⱪ꜡Ⱨ○fi  0.0035 0.1 0.0057 18 

ⱡꜟⱴꜟ  0.0006 0.086 0.00019 453 

ⱡꜟⱴꜟ  0.0023 0.002 0.000037 54 

▬♁  0.0023 0.27 0.000078 3,462 

Ί Ί  ─ ( ) 14,229 

 47 ⌂⇔  42 

β │⁸ ⌂⇔⁹ 

⌐ ∆╟℮⌐⁸ ─פֿ ─ ─Ᵽꜝfi☻≢ 47 ⌐ ↕∑╢⌐│⁸

⌐╟╢ ─ ╩ ╘╢↓≤≢ ≢⅝╢⁹ 

╟∫≡⁸ 47─ │⁸1047/10 = 50,110 ≢№╢─≢⁸↓─ ╩ й-4-4─ ─

( )≢ ∆╢≤ 

50,110 14,229  3.52  ≤⌂╢─≢⁸↓─ ╩ ─ ⌐ ∂√∕─ ╩

─ й-4-5⌐ ∆⁹ 
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й-4-5 ─√╘─ ≤  

 

─√╘─ 

 
 ─♃כ♦╠

3 

(ppm) 
 

 ─פֿ

╩ ≡ 3.52  

⌐⇔√  

(ppm) 

▪fi⸗♬▪ 74 1.5 49 

♩ꜞⱷ♅ꜟ▪Ⱶfi 0.60 0.000032 18,700 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 0.15 0.000070 2,213 

 0.11 0.00041 275 

ⱷ♅ꜟ 0.19 0.00090 211 

ⱷ♅ꜟ 0.077 0.00028 277 

▪☿♩▪ꜟ♦ⱥ♪ 3.5 0.0015 2,347 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 0.049 0.0010 49 

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ 4.2 0.00067 6,304 

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 0.24 0.00035 684 

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ 0.0074 0.00041 18 

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 0.49 0.00010 4,928 

ⱪ꜡Ⱨ○fi  0.35 0.0057 62 

ⱡꜟⱴꜟ  0.30 0.00019 1,593 

ⱡꜟⱴꜟ  0.0070 0.000037 190 

▬♁  0.95 0.000078 12,185 

 ─  50,085 

  47 

│⁸ ⅜ ⇔⌐ↄ™╟℮⌐ ≤⌂╢╟℮ ∆╢↓≤≢⁸ ⅜

→╠╣╢≤ ╪≢™╢↓≤⁸╕√⁸ ⌐⅔™≡│⁸ ₁⌂ ⌐╟╡ ─ │ ⌂

╢≤ ⅎ╠╣╢─≢⁸ ─ ⅜ ⌐⌂╢↓≤│ ⅎ╠╣⌂™⅜⁸☻◒ꜝⱣכ ⌐⅔™≡

│⁸ ─ ⅜№∫≡╙ ─ ╛▪ꜟ◌ꜞ─ ⌂≥⅜ ─ pH ≢ ◖fi

⁸≢─╢╣↕ꜟכ꜡♩ ⌐ ∆╢⁹ 

╟∫≡⁸↓╣╠─ ─ ≢ ─ 24╩ ∆╢╟℮⌐ ⇔√⁹ 

3  ◦☻♥ⱶ─   

─ (  й-4-1 ─ ◦☻♥ⱶ─ )│⁸Ᵽ▬○♅♇ⱪ╛ ⌐╟╢

⅛╠⌂╡⁸ ה ─ ⅛╠ ┼≤ ∆╢╙─≢№∫√⁹ 

∕─ ─ ⌐⅔™≡ ⅎ╠╣√ ⌐╟╢ │⁸ й-4-2⌐ ∆╟℮⌐⁸™ↄ≈⅛─

╩ ╖ ╦∑√◦☻♥ⱶ≢№∫√⁹ ה ⁸╡╟♃כ♦ ⌐ ™ ∆╢

⌐ ⇔≡│⁸ ⌐▪fi⸗♬▪╩ ≤⇔√ ⅜ ≤⌂╢⁹ ⁸ ⅜ ⌐

∫√ ⌐ ⅜ ↕╣╢ ( ⌐ ⁸ ⁸▪ꜟ♦ⱥ♪ )⌐ ⇔ ╢ ─

╙ ≤⌂╢⁹ 

 й-4-2 ◦☻♥ⱶ─ ⌐ ∆≤⅔╡⁸ ⅔╟┘ ─ ⌐☻כ◔─≈2 ∆╢

√╘⁸ ( ☻◒ꜝⱣ1כ≤∆╢)Ƃ▪ꜟ♦ⱥ♪ ─ ( )Ƃ▪ꜟ◌ꜞה
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( ☻◒ꜝⱣ2כ≤∆╢)Ƃ ( )⌐╟╡⁸ ─ ╩ ⌐≢

⅝╢╙─≤ ⅎ ⇔√⅜⁸ ⌐ ∆╢↓≤│⌂⅛∫√⁹ 

╕√⁸ fiכ꜠─ ╩ ─♥fi♩≢ ™⁸ ◦☻♥ⱶ⌐∕─ ⅛╠ ∆╢↓≤⌐╟

╡⁸ ⅜ ⌐ ⇔≡╙⁸ ╣⌂™╟℮⌐ ⇔√⁹ 

∕─ ⁸ 29 4 ⌐ ─ ≤ ⇔⁸ ─ ≤ ─ ≢

№╢ 24╩ ⇔⁸ ◦☻♥ⱶ╩ ⅛╠ ∆↓≤≤⇔√⁹∕╣⌐╟╢ ⌐⅔™

≡ ╩ ⇔√ │ ─ ╡⁹ 

1 ⌐⅔™≡ ⌐⌂╢≤ ╙ ⇔⁸ ⌐│ ─ ⅜ ↄ⌂╡

⌐╟╡ ∂╪⅜ ∆╢↓≤⅜ ⅎ╠╣╢⁹ ∂╪⅜ ⌐ ∆╢≤ ─ ╣⌐╟

╢ ─ ╩ ⅝⁸╕√⁸ ─ ⌐╟╡ ⅜ ⇔⁸ⱷfi♥♫fi☻ ⅜ ↄ⌂

╢─≢⁸ ⌐ ╩ ⇔⌂↑╣┌⌂╠⌂ↄ⌂╢⁹╟∫≡⁸ ≢ ∂╪╩

∆╢ ⅜№╢⁹ 

↓─↓≤⅛╠⁸◔☻ⱴ♇◒╩ ─ ∂╪ ≤∆╢↓≤≢⁸ ⌐ ∂ 

╪ ╩ ≤∆╢⁹╕√⁸ ─ ™ ─ ╙ ╘╢⁹ ╩ ⇔⌂™↓≤≢ⱷ 

fi♥♫fi☻⅜ ⌐⌂╢⁹ 

2 ◔☻ⱴ♇◒╩ ∂╪ הꜞ◌ꜟ▪⁸≢─╢∆≥ ☻◒ꜝⱣכ≤⇔≡ ⇔√☻◒ꜝⱣכ

╩ ≤∆╢⁹ ☻◒ꜝⱣכ≢│▪fi⸗♬▪⁸♩ꜞⱷ♅ꜟ▪Ⱶfi╩ ∆╢⁹ 

3 הꜞ◌ꜟ▪ ☻◒ꜝⱣכ╩ ∆╢⁹ 

↓╣⌐╟╡⁸ⱷ♅ꜟⱷꜟ◌ⱪ♃fi⁸ ⁸ ⁸ ⱷ♅ꜟ⁸ ⱷ♅ꜟ╩ ∆

╢⅜⁸ ≡∫╟⌐♄כ♁ ⅜ ∆╢↓≤⅜№╡⁸↓─ ⅜ ⌐╟∫≡│

╩ ⅎ╢↓≤⅜№╢⁹ 

4 ⌐ ╩כⱣꜝ◒☻♄כ♁ ∆╢↓≤≢▪ꜟ♦ⱥ♪ ≤ ╩ ∆╢⁹↓─

◦☻♥ⱶ│⁸ ⌐№∫√♄◒♩ ⌐ ╩ ∆╢ ╟╡╙ ≤ ⅎ╠╣╢⁹ 

5 Ⱶ☼▬פֿ ─ │ 24≢№╢√╘⁸ ≢ ⇔⅝╣⌂™

⅜ ⇔√ ⁸ 24╩ ≢⅝⌂ↄ⌂╢ ╣╙№╢↓≤⅛╠⁸ ╩ ∆╢

√╘⁸ ╩ ∆╢↓≤≤⇔√⁹ ─ │ ≤ ─ ╩

∆╢↓≤≤⇔√⁹↓╣╠─ ◦☻♥ⱶ╩ й-4-3⌐ ∆⁹ 

6. ⅛╠─ ╩ ⌐∆╢√╘⌐ ≤ ─ ◄ꜞ▪╩ ℮♥fi♩╩

∆╢↓≤≤⇔√⁹ 

  

◦☻♥ⱶ─ ─ ⌐≈™≡│⁸ ╩ ∆⁹ ⌐∕─

╩ ∆╢⁹ 

 

 

 

 

 

 

⌂ ─√╘  
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й-4-1 ─ ◦☻♥ⱶ─  

 

 

 

й-4-2 ─ ◦☻♥ⱶ─  

 

 

 

 

 

 

 

 

  

 

 

 

й-4-3 ─ ◦☻♥ⱶ─  

 

 

 

ⅎ™ⅎ™

┼

Ⱶ☻♩

☿Ɽ꜠כ♃

Ᵽ▬○♅♇ⱪ
♥fi♩

fiꜛ◦כ꜠▪◄

┼

☻◒ꜝⱣכ

1

☻◒ꜝⱣכ
2

Ⱶ☻♩

☿Ɽ꜠כ♃

♥fi♩

▪ꜟ♦ⱥ♪

fiꜛ◦כ꜠▪◄

 
─

 

 

┼  

ₒ  x

 fiꜛ◦כ꜠▪◄

♥fi♩ 
 

 

 ☻◒ꜝⱣכ 

Ⱶ☻♩ 

☿Ɽ꜠  ♃כ

┼  

▪ꜟ◌  ꜞ      
☻◒ꜝⱣכ  ☻◒ꜝⱣכ 

 

 

( ꜛ◦כ꜠▪◄ fiⱨ□fi≢ ) 

ₒ  x

×4  

×4  

─√╘  ⌂ ─√╘  
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ᵑ ☻◒ꜝⱣאל₈ כꜞ♇◔fi ◔☻ⱴ♇◒₉ 

⌐ ─ ≢ ∆╢ ∂╪─ ⌐⁸₈◔☻ⱴ♇◒₉╩

∆╢⁹ 

╩ ∆╢√╘⁸ ─ ™ ─ ╙ ╘╢⅜⁸

≢ הꜞ◌ꜟ▪⁸ ⁸ ☻◒ꜝⱣ⁸כ ╩ ⅎ╢─

≢⁸↓↓≢─ │ ⌐ ≤⇔⌂™⁹ 

⌐≈™≡│⁸ ╩ ⇔⁸ ╩ √⇔≡ ∆

╢⁹( й-4-6 ) 

ה 3 5 L/min  

ה  SUS316 

ᵒ ☻◒ꜝⱣ₈כ פֿ ☻◒ꜝⱣ₉כ 

▪ꜟ◌ꜞ ⌐ ∆╢√╘⁸ ☻◒ꜝⱣכ╩ ∆╢⁹ 

─ │⁸ ⌂ pH ╩ ≈╟℮⌐ ∆╢⁹ ⌐≈™≡│⁸ ─ ╩ ⇔⁸ 

╩ √⇔≡ ∆╢⁹( й-4-6 ) 

 

פֿ ─ ─ ─ ╟╡ 

 (%) 

▪fi⸗♬▪ 99 

♩ꜞⱷ♅ꜟ▪Ⱶfi 99 

ה 900Pa 

ה            5L/min  

 

 

ᵓ ▪ꜟ◌ꜞה פ₈ֿכⱣꜝ◒☻♄כ♁ ☻◒ꜝⱣ₉כ  

⅔╟┘ ⌐ הꜞ◌ꜟ▪⁸⌐╘√╢∆ ╩כⱣꜝ◒☻♄כ♁

∆╢⁹ ─♄כ♁ │ ⌂ pH ╩⁸ │≡™≈⌐♄כ♁ ╩ ⌐ ≈√

╘⌐ ∆╢⁹ ⌐≈™≡│⁸ ─ ╩ ⇔⁸ ╩ √⇔≡ ∆╢⁹

( й-4-6 ) 

פֿ ─ ─ ─ ╟╡ 

 (%) 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 99 

 99 

ⱷ♅ꜟ 99 

ⱷ♅ꜟ 98 

ⱪ꜡Ⱨ○fi  99 

ⱡꜟⱴꜟ  99 

ⱡꜟⱴꜟ  99 

▬♁  99 

ה 600Pa   5L/min  

 

הꜞ◌ꜟ▪      

☻◒ꜝⱣכ     ☻◒ꜝⱣכ 
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ᵔ ♁כ♄☻◒ꜝⱣפ₈ֿכ ☻◒ꜝⱣ₉כ  

▪ꜟ♦ⱥ♪ ⅔╟┘ ─ ─♄כ♁ ⌐ ∆╢√╘⌐⁸ כⱣꜝ◒☻♄כ♁

╩ ∆╢⁹ 

─♄כ♁ │ ⌂ pH ╩⁸ ─♄כ♁ │ ⌂ ╩ ≈√╘⌐ ∆╢⁹ 

⌐≈™≡│⁸ ─ ╩ ⇔⁸ ╩ √⇔≡ ∆╢⁹( й-4-6 ) 

פֿ                 ─ ─ ─ ╟╡ 

ה 600Pa 

ה 5L/min  

ᵕ ₈ֿפ ₉ 

הꜞ◌ꜟ▪⁸ ⁸♄כ♁ ♄כ♁ ─☻◒ꜝⱣכ─ ╩ ∆╢√╘

╩ ∆╢⁹ ⌐⅔™≡ ⌐ ™─│⁸▪fi⸗♬▪ ┘▪Ⱶfi ≤ ↕╣╢─

≢⁸↓╣╠─ ⌐ ╣√ ─ ╩ ™╢⁹ 

◦☻♥ⱶ≢│⁸ ⅛╠─ ─ ╩ ☻◒ꜝⱣכ≢ ⌂ ╡ ∆╢↓≤⌐╟╡⁸

⌐⅔↑╢ ╩ ↕∑╢⁹↓╣⌐╟╡ ─ ╩ ↄ ∆╢↓≤⅜≢⅝╢⁹ 

⌐ ⌐⅔↑╢ ⌐⅔↑╢ │⁸ ─ ╡≢№╢⁹ ⇔⁸ ↔≤─ │⁸

⌐⅔↑╢ ≢№╡⁸ ─ ⅜ ╕╣╢Ᵽꜝfi☻│ ⌐╟╡ ⌂╢≤ ⅎ╠╣╢

─≢⁸ ₁─ ↔≤⌐ ╩∆╢╙─≢│⌂™⁹ 

ה 1000Pa 

ה    1.4 s 

ה    8,640kg 

 

 

 

 

 

 (%) 

▪☿♩▪ꜟ♦ⱥ♪ 99 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 91 

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ 99 

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 84 

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ 58 

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 93 

 

הꜞ◌ꜟ▪     

☻◒ꜝⱣכ    ☻◒ꜝⱣכ 
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פֿ ─ ─ ─ ╟╡ 

 ⌐⅔↑╢  
(ppm) 

 
(ppm) 

 
( ) 

▪fi⸗♬▪ 0.6 1.5 0 

♩ꜞⱷ♅ꜟ▪Ⱶfi 0.001 0.000032 31 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi 0.0007 0.000070 10 

 0.006 0.00041 15 

ⱷ♅ꜟ 0.002 0.00090 2 

ⱷ♅ꜟ 0.003 0.00028 11 

ⱪ꜡Ⱨ○fi  0.01 0.0057 2 

ⱡꜟⱴꜟ  0.0004 0.00019 2 

ⱡꜟⱴꜟ  0.0005 0.000037 14 

▬♁  0.0004 0.000078 5 

▪☿♩▪ꜟ♦ⱥ♪ 0.01 0.0015 7 

ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪ 0.02 0.0010 20 

ⱡꜟⱴꜟⱩ♅ꜟ▪ꜟ♦ⱥ♪ 0.003 0.00067 4 

▬♁Ⱪ♅ꜟ▪ꜟ♦ⱥ♪ 0.008 0.00035 23 

ⱡꜟⱴꜟⱣ꜠ꜟ▪ꜟ♦ⱥ♪ 0.004 0.00041 10 

▬♁Ᵽ꜠ꜟ▪ꜟ♦ⱥ♪ 0.001 0.0001 10 

 ─  165 

  22 

│♃כ♦─     , ⌐╟╢ , ☿ , 

17,77-89(1990)╟╡ ⇔⁸ ⱷ♅ꜟ≤ ⱷ♅ꜟ│ ─ ─♃כ♦ ╩ 

™√⁹ 

 

4  ─  

⅔╟┘ ⌐⅔↑╢ ─ ╩♃כ♦  й-4-6 ⌐ ∆⁹ ⌐⅔↑╢

─ │⁸™∏╣╙ 15 ≤⌂∫≡™╢⁹↓─ ─ │⁸  и-1-5⅔╟┘ 6⁸  й-2-5

⅔╟┘ 6⌐ ⇔√≤⅔╡≢№╢⁹ 

й-4-6 ─  

֘ ─ ֙ 

 
( ) β 

31 15  

 ֘ ─ ֙ 

 
( ) β 

47 15  

 ֘ ─ ֙ 

 
( ) β 

21 10  

β ≢ 27⁸ ≢ 12 ⁹ 

β15 │⁸ ⌐⅔↑╢ ≤™℮↓≤≢№╢⁹ 

β │⁸ ≢ ⇔√⁹ 
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ⱪꜝfi♩≢─ ⁸│♃כ♦─ ⁸▪ꜟ◌ꜞ≤ ♫♩ꜞ►ⱶ ₁ ─

≢№╢⅜⁸  й-4-1⅔╟┘ ≡∫╟⌐♃כ♦─2 ↕╣≡™╢ ╡⁸ⱷכ◌כ ─ 90%

─ ⅜ ╠╣√⁹√∞⇔⁸▪ꜟ♦ⱥ♪ ─ ⅜ ™ ╩ ⇔≡™╢ ╟╡⁸

≢│⁸ ╩ ∆╢╙─≤⇔≡ ⇔≡™√⅜⁸ ≢ ◦☻♥ⱶ╩

⇔√↓≤≢╒╓ ⌂ ⅜ ⅎ╢╙─≤ ↕╣╢⁹ 

⌐⁸↓─ ⌐╟╢ ◦☻♥ⱶ─ ╩ ∆╢√╘⌐⁸ פֿ─

─ ≤ ╩ ™√ ╩⅔↓⌂∫√⁹∕─ ─ ╩♃כ♦─

─ й-4-7⌐ ∆⁹╕√⁸↓╣╠─ ╩◓ꜝⱨ⌐⇔≡ й-4-4⌐ ∆⁹ 

й-4-7 ֿפ ⌐⅔↑╢ ─  

1  29  11  14  

 
 

( ☻◒ꜝⱣכ ) 
☻◒ꜝⱣכ  

(▪ꜟ◌ꜞ ) 
▪ꜟ◌ꜞ  

( ) 

 

☻◒ꜝⱣכ  

( ) 

 

 

 44 44 36 40 10  

(%) 0.00 84.15 151 99.90  

╕≢─ 
(%) 

60.19 Ί 

(%) 99.96  

2  29  11  25  

 
 

( ☻◒ꜝⱣכ ) 
☻◒ꜝⱣכ  

(▪ꜟ◌ꜞ ) 
▪ꜟ◌ꜞ  

( ) 

 

☻◒ꜝⱣכ  

( ) 

 

 

 46 41 39 36 10  

(%) 68.38 36.90 49.88 99.75  

╕≢─ 
(%) 

90.00 Ί 

(%) 99.97  

3  29  12  9  

 
 

( ☻◒ꜝⱣכ ) 
☻◒ꜝⱣכ  

(▪ꜟ◌ꜞ ) 
▪ꜟ◌ꜞ  

( ) 

 

☻◒ꜝⱣכ  

( ) 

 

 

 45 41 40 40 10  

(%) 60.19 20.57 0.00 99.90  

╕≢─ 
(%) 

68.38 Ί 

(%) 99.97  

4  29  12  15  

 
 

( ☻◒ꜝⱣכ ) 
☻◒ꜝⱣכ  

(▪ꜟ◌ꜞ ) 
▪ꜟ◌ꜞ  

( ) 

 

☻◒ꜝⱣכ  

( ) 

 

 

 40 40 36 31 10 β 

(%) 0.00 60.19 68.38 99.21  

╕≢─ 
(%) 

87.41 Ί 

(%) 99.90 ( ) 

β 29 12 15 ─ ─ │⁸1 ⅛╠ 3 ╕≢─ ⅛╠ ⇔√⁹ 

 

 

≤─ ─√╘  

≤─ ─√╘  
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й-4-4 ─ ↔≤─ ◓ꜝⱨ 

 

פֿ ─ Ⱶ☼▬פ⁸ֿ│ ⅜ ∆╢ ≤ ⅜↓≤⌂╢√╘⁸ ≢

⅜ 40─≤⅝ ≢│ 30⌐ ╕∫√ ≢№∫√⁹⇔⅛⇔⁸4

╩ ╡ ⇔≡╙⁸ ─ ⅜ ≡ 10 ≤⌂╡⁸ ⅛╠─ ⅜ ™ ≢

╙ ─ ─ ⅜╖╠╣⁸ ╩ ⅎ╢↓≤≢ Ⱶ☼▬פ⁸ֿ│ ─

─ 27╩ ∆╢↓≤⅜≢⅝╢↓≤⅜ ≢⅝√⁹ 

Ⱶ☼▬פ⁸ֿ≡∫╟ ─◦☻♥ⱶ≢╙ ⌐ ≢ ●☻╩ ⇔⁸ ─ ≢

№╢ 24╩ ∆╢╟℮⌐ ╩ ⇔√ ╩ ∆╢↓≤≤⇔√╙─≢№╢⁹ 

⌐⁸й.4(4)─ ◦☻♥ⱶ─ ≢ ⇔√ ─ ⌐╟╢ ╩ ⇔√◓ꜝⱨ╩

й-4-5⌐ ∆⁹ 

 

 

й-4-5 ≤ ⌐⅔↑╢ ─◓ꜝⱨ 

 

─√╘  

≤─ ─√╘  

≤─ ─√╘  
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й-4-5⌐ ∆╟℮⌐⁸ ─ ◦☻♥ⱶ≢│⁸ ⅜ ╟╡╙ ™ ⅜

47 ≢№∫≡╙⁸ ≢ 30 ╩ ≤⇔≡⅔╡⁸ ─ ─ ≢№╢ ⅜ 37 ≢

25 ╩ ≤⇔≡™╢⁹↓─╟℮⌐ ⌐ ∆╢ ╩ ⇔⁸ ≢│

─╟℮⌐ │ 20 ≢ ◖fi♩꜡כꜟ↕╣╢≤ ╪≢™╢⁹◓ꜝⱨ≢│ ≤╙

≢ 22≤⇔≡™╢⅜⁸↓╣│ ─ ╩ ╪≢─ ≢№╢⁹ 

5  ─ ( (♃כ♦  

 й-4-8 ≢ ∆ │⁸ ◘Ⱪ◦☻♥ⱶ╩ ⇔≡ ↕∑√≤⅝─ ⌂ (ⱷכ

כ◌ ⅔╟┘ ┼─ )≢№╢⁹  

й-4-8  

 

 

 

 

 

( ) 

( ) 

─√╘⌐ 

∆╢  

◦☻♥ⱶ 
 

 

(ppm) 
 

(◔☻ⱴ♇◒) 
 
 הꜞ◌ꜟ▪

 

 

 ♄כ♁

 

 

 

 

▪fi⸗♬▪ ֕99 

 

 

 Ί Ί 

 

0.6 

♩ꜞⱷ♅ꜟ▪Ⱶfi ֕99 0.001 

 

ⱷ♅ꜟⱷꜟ◌ⱪ♃fi ֕99 

 ♄כ♁

+ 

 ♄כ♁

Ί  Ί 

0.0007 

 ֕99 0.006 

ⱷ♅ꜟ ֕99 0.002 

ⱷ♅ꜟ ֕99 0.003 

 

ⱪ꜡Ⱨ○fi  ֕99 

Ί  Ί 

0.01 

ⱡꜟⱴꜟ  ֕99 0.0004 

ⱡꜟⱴꜟ  ֕99 0.0005 

▬♁  ֕99 0.0004 

▪
ꜟ
♦
ⱥ
♪

 

▪☿♩▪ꜟ♦ⱥ♪ ֕99 

 ♄כ♁

+ 

 ♄כ♁

Ί Ί  

0.01 

ⱪ꜡ Ⱨ○fi▪ꜟ ♦ⱥ♪ ֕99 0.02 

ⱡꜟ ⱴꜟ Ⱪ♅ꜟ ▪ꜟ ♦ⱥ♪ ֕99 0.003 

▬♁Ⱪ♅ꜟ ▪ꜟ ♦ⱥ♪ ֕99 0.008 

ⱡꜟ ⱴꜟ Ᵽ꜠ ▪ꜟꜟ ♦ⱥ♪ ֕99 0.004 

▬♁Ᵽ꜠ ▪ꜟꜟ ♦ⱥ♪ ֕99 0.001 

1 ( ) ┤╪ ה ●▬♪Ⱪ♇◒( ה ה  
) (2006.11)  

2 ( ) ( ( ╡⅔⅛ה™⅔⌐( ):₈ ─ ₉ 
Vol.33 No.4/2002-JULY   
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6  ◦☻♥ⱶ⅔╟┘ ─ ⌐≈™≡ 

  ◦☻♥ⱶ ─ ─Ᵽꜝfi☻◦כ♩╩ й-4-6⌐ ∆⁹ │⁸ ●☻ ─

⌐╟∫≡ ∆╢√╘⁸ ─ │№╢⅜⁸ ≢╙ 50 m3/ ⌂─≢⁸↓─ ≢

─ ─ (pH )─ ⌐№╢⁹ 

⅛╠─ │⁸ ≡ ♃fi◒⌐ ╘╠╣⁸pH ╩ 5.7 8.7 ⌐ ↕╣√ ⁸

⌐ ↕╣╢⁹∕─ ─ │ ╩ ⇔≡ ⌐ ↕╣╢⁹ 

─ │⁸ ⌐╟∫≡  ⁹╢╣↕כ♃♬⸗⌐

 

 

 

 

й-4-6 Ᵽꜝfi☻◦כ♩ 

 

 

 

Ʊ ǵɎɧɱȷȵɶɆ Ӵ̬

Ʊ

7.2

10

Ʊ

0.5

38.8

ɨɱ

23.4

ш

ї֥
ЏВʤ

39.3

̓

Ὑ

0.5

0.5

ЏВʤ

3.5

1.5

›ḹ

3

ȵɨȱɱ

҃

ы ӓ
ẙ

0.51

7.2

7.2

0.5

∕

3

ї֥

Ṏ ֒

ρ( Ἥ)

֒

֒

ρ( Ἥ)

98.5%

6.6

∕

ӓɟȿɩ ֒

0.5

7.2

ρ( )

Ƞɩȩɨ

ˡṊ ȻɶȾ

ρ( )

֒

̭ ֒

˘ ӓɟȿɩǵ ֒

ˡ ȻɶȾ

ȠɩɅɐɇ ֒

Ṋ ֒

∕ ӓ ֒

90

₁ (75%)

100

ˡṊ ȻɶȾ(12%)

60

330

ȦȿɪɱȮɨȱɶɩ

˗ҵ

0.5

⅛

ʰ
ȽȢɢ

1.5

̓

ʴᴇȽɱȭ ὡ

∕

ȻɶȾ(25%)ר

0.51.51.57.2

ȻɶȾ(25%)ר

90

ˡ ȻɶȾ(34%) 7.2 7.27.2

32.8

32.3

0.5

─ ─√╘  
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3  ⌐ ℮ ▪☿☻ⱷfi♩ ₈ ₉   

1 ה   

│⁸ ⌐ ╢ ─ ╩ ⅝⁸ ─ ─ ╛ ≢ ∆╢ ─

ה │ ╦╠⌂™↓≤⅛╠⁸ ה │⁸ ⌐ ™ ∆╢

┼─ ⅜ ↕╣╢ ≢№╢₈ ₉⁸₈ ₉⁸₈ ₉ ┘⌐₈ ₉≤⇔√⁹ 

↓↓≢⁸₈ ₉⌐≈™≡│⁸ ⌐ ™ ⅜ 10.3m3/ ⅛╠ 39.3m3/ ⌐ ∆╢⅜⁸

│ ≡ ⌐╟∫≡ ⌐ ⇔ ⌐ ∆╢↓≤⅛╠⁸

┼─ │ ╘≡ ↕™√╘ ה ≤│⇔≡™⌂™↓≤≤⇔√⁹ 

⅜∫≡⁸ ה │⁸₈ ₉⁸₈ ₉⁸₈ ₉─ 3 ≤⇔√⁹ 

 

2 ה   

(2)-1   

1)  

   ⁸ ≤ ⁸ ┘⌐ │⁸ й-5-1─≤⅔╡≢№╢⁹ 

 

й-5-1 ⁸ ≤ ⁸ ┘⌐ ΅ ΅ 

      

 
─ ┘ ─√╘ ⇔√ ─ ⌐

℮ ─ ꜠ⱬꜟ 

 ≤⌂╢  

 
₈ ₉ ≢№╢ 8 ⅛╠ 17 ─  
₈ ₉ ≢№╢ 17 ⅛╠ 8 ─  

 ─ ⌐ ≠ↄ  

 

2)  

─ ⌐ ℮ ⌐⅔↑╢ │⁸ ≤╙⌐ 67dB≢№╢( й-5-2⁸ й-5-1)⁹ 

й-5-2 ΅ ΅ 

       (dB) 

 

꜠ⱬꜟ 
 

8 17  67 

17 8  67 

)  │ ≢─ ꜠ⱬꜟ─ ≤⇔√ 

 

 

 

 

 

 

 

 

 

й-5-1 ꜠ⱬꜟ( ⁸ )( dB)    
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