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 ₈ ₉≤│ ⌐ ↕╣╢ Y─ ╩™℮⁹ 

₈ ₉≤│⁸ ⌐ ↕╣╢ x1,x 2,x 3,x 4─ ↔≤─ ╩⁸₈ ₉≤│⁸

⌐ ↕╣╢ x5,x 6─ ↔≤─ ╩™℮⁹ 
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 ⁸ ⁸ ⁸ │ ─ ⌐╟╢⁹ 

Y = (y 1 + y 2 + y 3) + y 4 + y 5 

y1 = x 1 Έ20 70֔ x1֔100  

y2 = x 2 + x 3 0֔x2 + x 3֔30  

y3 = 0.5 ×x4 0֔x4֔30  

y4 = Έx5 + 75 60֔ x5֔75, x 5 60ќx5=60, x 5 75ќx5=75  

y5 = Έ2.5x 6 + 170 62֔ x6֔68, x 6 62ќx6=62, x 6 68ќx6=68  

Y ┘ y1,y 2,y 3,y 4,y 5,x 1,x 2,x 3,x 4,x 5,x 6│ ─ ╩ ∆⁹ 

Y y1,y 2,y 3,y 4,y 5─ ╩ ⇔ ╩ ╡ ≡√  

y1 Ɽꜟⱪ ⌐ ╢ ╩ ⇔ ╩ ⇔√  

y2 Ɽꜟⱪ ┘ Ɽꜟⱪ─ ⌐ ╢ ╩ ⇔

╩ ⇔√  

y3 ∕─ ─ ╩ ⇔√Ɽꜟⱪ ⌐ ╢ ╩ ⇔

╩ ⇔√  

y4 ⌐ ╢ ╩ ⇔ ╩ ⇔√  

y5 ⌐ ╢ ╩ ⇔ ╩ ⇔√  

x1 ─ Ɽꜟⱪ %  

x2 Ɽꜟⱪ %  

x2  Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x3 Ɽꜟⱪ %  

x3  Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x4 ∕─ ─ ╩ ⇔√Ɽꜟⱪ %  

x4  ∕─ ─ ╩ ⇔√Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x5 %  

│ ─ ꜡♇♩↔≤─ ≤⇔⁸ ±3%─ ⌐

≈™≡│ ∆╢⁹√∞⇔⁸꜡ ♇♩↔≤─ ╦∑─ ⌐ ↕╣√

⌐ ╩ →╢ │ ≤⌂╠⌂™⁹ 

x6 g/  

│ ─ ꜡♇♩↔≤─ ≤⇔⁸ ─±5%─ ⌐

≈™≡│ ∆╢⁹ 

 ╩ ℮ │⁸ ─ ↕™◖Ⱨכ │⁸ ─ ⌐ ⁸ꜟכ◌⌐

╕╡⁸ ↑ ⅜ ∆╢ꜞ☻◒⅜ ╕╢ ⅜№╢√╘⁸ ⌐ ─ ↕™

─ ⌐│ ⅜ ≢№╢⁹ 

 ╩ ℮ │⁸◖Ⱨכ ╩ ⁸ⱪꜞfi♃ ⌐ ∆╢ │⁸ ╛

⁸ ⅜ ┘►◄Ⱪ◘▬♩⌐ ∆╢ ╩ ╕ⅎ⁸

┼─ ╛ ⌐ ⇔⁸ ╩ ℮↓≤⁹ 

 ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢ ⅛╠

─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi 18 2 15 ₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢
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⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔

⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 ─ ≤⌂╢ ─ │⁸ ─₈ ♅♇ⱪ─ ─√╘─●▬♪ꜝ

▬fi 21 2 13 ₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

 ─ │⁸ ─ ♅♇ⱪ╩ ⇔≡ ∆╢√╘⁸ ⌐⅔™≡ ↔≤

─ ╩ ∆╢↓≤⅜ ─ ╩ ⇔⁸ ─ │ ─₈

ה ⌐ ╢◒꜠☺♇♩ ●▬♪ꜝ▬fi 21 2 13 ₉⌐

⇔√◒꜠☺♇♩ ╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⌐≈™≡│⁸ ⌐

≠ↄ◒꜠☺♇♩ ⌐╟╡ ╩ ℮↓≤⅜≢⅝╢⁹ 

⌂⅔⁸₈◒꜠☺♇♩ ₉≤│⁸ ₁─ ⌐ ↕╣≡™╢⅛ ⅛╩ ╦∏⁸

⌐ ↕╣√ ⌐ ↕╣√ ה ≤∕╣ ─ ─ ⌐

≠⅝⁸ ₁─ ⌐ ⇔ ה ⅜ ⇔ↄ ╦╣≡™╢≤╖⌂∆ ╩™

℮⁹ 
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͠2͡Ӵӈ͒ӿ  ₒ ─ ₓ 

ᵑ Ɽꜟⱪ 70% ⅛≈ 70% ≢№╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸

⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐

∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞

⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵓ ↕╣≡™╢╙─⌐≈™≡│⁸ ⅜ ≢12g/ ≢№

╢↓≤⁹ 

 

ₒ ₓ 

ᵑⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№

╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘

ה ⅛╠ ∆╢ ⁸ ה ─

⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠3͡ӃԒӎӗӆӢ

ӧӊԈ͒ӶԉԒӞ

͒  

ₒ ─ ₓ 

ᵑ Ɽꜟⱪ 70% ≢№╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸

⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐

∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞

⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵓ ⅜ ≢20g/ ≢№╢↓≤⁹√∞⇔⁸ ─

│12g/ ≤∆╢⁹ 

 

ₒ ₓ 

ᵑⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№

╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘

ה ⅛╠ ∆╢ ⁸ ה ─

⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

 ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢ ⅛╠

─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi 18 2 15 ₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™

╢ ⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩

⇔≡™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√

⌐│⁸ ●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸

√∞⇔ ⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓

≤≤∆╢⁹ 
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ʹằ ͵ 
͠4͡ Ѷҭ҇

ѥҋѥằ  

 

 

͠5͡ Ѷҭ҇

ѥҬằ  

ₒ ─ ₓ 

ᵑ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ↕╣≡™⌂™╙─⌐№∫≡│⁸ Ɽꜟⱪ ⁸

Ɽꜟⱪ ⁸ Ɽꜟⱪ ⁸∕─ ─

╩ ⇔√ ─ ⌐ ≠™≡ ∆╢Ɽꜟⱪ

┘ ╩ ─ ⌐╟╡ ⌐ ⇔√

⅜80 ≢№╢↓≤⁹ 

▬ ↕╣≡™╢╙─⌐№∫≡│⁸ Ɽꜟⱪ ⁸

Ɽꜟⱪ ⁸ Ɽꜟⱪ ⁸∕─ ─

╩ ⇔√ ─ ⌐ ≠™≡ ∆╢Ɽꜟⱪ

┘ ╩ ─ ⌐╟╡ ⌐ ⇔√

⅜80 ≢№╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸

⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆

╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸

⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠

∆╢ ⁸ ה ─ ⌐╟╡ ↕╣√Ᵽכ

☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵓ ─ ┘∕─ ↔≤─⁸ │

⁸ ┘ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

ᵔ ⇔⌐ↄ™ ⅜ ↕╣≡™⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ Ɽꜟⱪ ⅜ ⌂ ╡ ™╙─≢№╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ≤⇔≡ ↕╣╢ ⌐№∫≡│⁸ ≤↕

╣╢ │ ⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√

╙─≢№╢↓≤⁹╕√⁸ Ɽꜟⱪ ┘ Ɽꜟⱪ─

⅜ ⌂ ╡ ™╙─≢№╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ ╩ ⇔√ ─ ⌐ ≠™≡ ∆╢Ɽꜟⱪ₉≤│⁸ ─™∏╣⅛

╩™℮⁹ 

▪ ─ ∆╢ ╩ ⇔⁸ ╩ ↕∑∏⁸ ╩ ↕∑⌂™╟℮⌐

∆╢⌂≥ ╩ ה ⌐ ∆╢ ⅛╠ ↕╣⁸⅛≈⁸ ─

─ ⁸ ─ ╛ ┼─ ─ ─ ⌐≈™≡

↕╣√ ⅛╠ ↕╣√ ⌐ ∫≡ ∆╢≤─ ⌐ ≠™≡ ∆╢Ɽ

ꜟⱪ 

▬ ─ ≤⌂╢ ה ⁸ ⁸

⁸⅛╪ ⁸ ─ ⁸ ה ⌂≥╩ ↑√ ⅛╠ ╠╣╢ ⁸ ⅜╡ ⁸

⌂≥─ ┘ ╩ ∆╢≤─ ⌐ ≠™≡ ∆╢Ɽꜟⱪ 

 ₈ ₉≤│⁸ │ ╩™℮⁹ 

 ₈ ₉≤│⁸ Ɽꜟⱪ ⁸ Ɽꜟⱪ ⁸ Ɽꜟⱪ

⁸∕─ ─ ╩ ⇔√Ɽꜟⱪ ⁸ ┘ ╩™℮⁹ 

╕√⁸₈∕─ ─ ╩ ⇔√Ɽꜟⱪ ₉≤│⁸ Ɽꜟⱪ

┘ Ɽꜟⱪ ⌐ ⇔√╙─╩ ↄ ╩ ⇔√ ─
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⌐ ≠™≡ ∆╢Ɽꜟⱪ╩™℮⁹ 

 ₈ ₉≤│ ⌐ ↕╣╢ Y1 │ Y2─ ╩™℮⁹ 

₈ ₉≤│⁸ ⌐ ↕╣╢ x1,x 2,x 3,x 4─ ↔≤─ ╩⁸₈ ₉≤│⁸

⌐ ↕╣╢ x5,x 6─ ↔≤─ ╩™℮⁹ 

₈ ₉≤│⁸ ─ y1,y 2,y 3,y 4,y 5⌐≈™≡ ↕╣╢ ⌐╟╡ ↕╣√ │

╘╠╣√ ╩™℮⁹ 

 ⁸ ⁸ ⁸ │ ─ ⌐╟╢⁹ 

Y1 = (y 1 + y 2 + y 3) + y 4 

Y2 = (y 1 + y 2 + y 3) + y 5 

y1 = x 1 Έ10 60֔ x1֔100  

y2 = x 2 + x 3 0֔x2 + x 3֔40  

y3 = 0.5 ×x4 0֔x4֔40  

y4 = Έx5 + 75 60֔ x5֔75, x 5 60ќx5=60, x 5 75ќx5=75  

y5 = Έ0.5x 6 + 20 0 x6֔10ќx6=10, 10 x6֔20ќx6=20, 20 x6֔30ќx6=30, 

x6 30ќx6=40  

Y1,Y2 ┘ y1,y 2,y 3,y 4,y 5,x 1,x 2,x 3,x 4,x 5,x 6│ ─ ╩ ∆⁹ 

Y1 ↕╣≡™⌂™ ⌐ ╢ y1,y 2,y 3,y 4─ ╩ ⇔

╩ ╡ ≡√  

Y2 ↕╣≡™╢ ⌐ ╢ y1,y 2,y 3,y 5─ ╩ ⇔

╩ ╡ ≡√  

y1 Ɽꜟⱪ ⌐ ╢ ╩ ⇔ ╩ ⇔√  

y2 Ɽꜟⱪ ┘ Ɽꜟⱪ─ ⌐ ╢ ╩ ⇔

╩ ⇔√  

y3 ∕─ ─ ╩ ⇔√Ɽꜟⱪ ⌐ ╢ ╩ ⇔

╩ ⇔√  

y4 ⌐ ╢ ╩ ⇔ ╩ ⇔√ ⱨ□fi◦כⱭכ

Ɽכ │ ┘ ╩ ⇔√ ╩ ╗⁹ ⌐│ ⇔⌂

™⁹  

ⱨ□fi◦כⱭכⱤכ │ ≢№∫≡⁸ ⌐ ╢ ─ ₈ ₉

⌐ ↕╣√ Aꜝfi◒ ┼─ꜞ◘▬◒ꜟ⌐⅔™≡ ≤⌂╠⌂™╙─ ─ ≢№

╢ │ 5⁸∕╣ ─ ≢№╢ │ 0 

y5 ⌐ ╢ ╩ ⇔ ╩ ⇔√  

x1 ─ Ɽꜟⱪ %  

x2 Ɽꜟⱪ %  

x2  Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x3 Ɽꜟⱪ %  

x3  Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x4 ∕─ ─ ╩ ⇔√Ɽꜟⱪ %  

x4  ∕─ ─ ╩ ⇔√Ɽꜟⱪ Ᵽכ☺fiⱤꜟⱪ × 100 x1  

x5 %  

│ ─ ꜡♇♩↔≤─ ≤⇔⁸ ±3%─ ⌐

≈™≡│ ∆╢⁹√∞⇔⁸꜡♇♩↔≤─ ╦∑─ ⌐ ↕╣√

⌐ ╩ →╢ │ ≤⌂╠⌂™⁹ 

x6 g/  

┼─ │⁸ ─ ꜡♇♩↔≤─ ≤∆╢⁹ 

 ╩ ℮ │⁸ ╩ ⁸ⱪꜞfi♃ ⌐ ∆╢ │⁸ ╛
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⁸ ⅜ ┘►◄Ⱪ◘▬♩⌐ ∆╢ ╩ ╕ⅎ⁸ ┼

─ ╛ ⌐ ⇔⁸ ╩ ℮↓≤⁹ 

 ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢ ⅛╠

─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸ ─

─√╘─●▬♪ꜝ▬fi 18 2 15 ₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔ ⅝

─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 ─ ≤⌂╢ ─ │⁸ ─₈ ♅♇ⱪ─ ─√╘─●▬♪ꜝ▬

fi 21 2 13 ₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

 ─ │⁸ ─ ♅♇ⱪ╩ ⇔≡ ∆╢√╘⁸ ⌐⅔™≡ ↔≤─

╩ ∆╢↓≤⅜ ─ ╩ ⇔⁸ ─ │ ─₈

ה ⌐ ╢◒꜠☺♇♩ ●▬♪ꜝ▬fi 21 2 13 ₉⌐ ⇔√

◒꜠☺♇♩ ╩ ∆╢↓≤⅜≢⅝╢⁹╕√⁸ ⌐≈™≡│⁸ ⌐ ≠ↄ◒

꜠☺♇♩ ⌐╟╡ ╩ ℮↓≤⅜≢⅝╢⁹ 

⌂⅔⁸₈◒꜠☺♇♩ ₉≤│⁸ ₁─ ⌐ ↕╣≡™╢⅛ ⅛╩ ╦∏⁸

⌐ ↕╣√ ⌐ ↕╣√ ה ≤∕╣ ─ ─ ⌐

≠⅝⁸ ₁─ ⌐ ⇔ ה ⅜ ⇔ↄ ╦╣≡™╢≤╖⌂∆ ╩™℮⁹ 
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ʹỬ ͵ 
͠6͡ӧӃԋӢӧ

ӹ͒Ӱ͒ 
ₒ ─ ₓ 

ủ Ɽꜟⱪ 100%≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠7͡ӥӂӢӖԄ

ӹ͒Ӱ͒ 
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Π ∩Ҕ ӰԊӶ  
⌐⅔™≡ ─ ≤⌂∫≡™╢ ┘ ∆╢ ⁸ Ɽꜟⱪ

─ │⁸ ─≤⅔╡≤∆╢⁹ 

 

ₒ ┘ ∆╢ ─ ₓ 

 ┘ ⁹ 

 ⁸ ┘ ⌂≥⅛╠ ∆╢ ╖─ ≢№∫≡⁸

⌐╟╡ ─ ≤⇔≡ ↕╣╢╙─ ≤⇔≡ ↕╣

╩ ≡ ╢╙─╩ ╗⁹⁹ 

 ─ ─ ⅛╠ ⇔⁸ ⌐╟╡ ─

≤⇔≡ ↕╣╢╙─⁹ 

√∞⇔⁸ ─ ⁸ ─

╩ ╗⁹ ─ ⁸ ⁸ ┘ ⌂

≥⁸ ╩ ≤⇔≡ ∆╢ ⇔ↄ│ ⌐⅔™≡ ╩ ℮

⁸ │ ⅜ ╩ ∆╢ ⌐ ⌐╟╡ ─

⌐ ╩ ╦∑╢ ⌐ ∆╢╙─≢№∫≡⁸ ≤⇔≡ ↕╣∏

⌐ ⌐╟╡ ─ ≤⇔≡ ↕╣╢╙─│⁸ ≤⇔

≡│ ╡ ╦⌂™ ─ ╩ ╣⁸ ╩ ⇔√

│⁸ ╩ ≤⇔≡ ╡ ℮√╘─ ⌂ ╩ ⅝⁸ ≤⇔

≡ ╡ ℮⁹⁹ 

 ─™∏╣⅛⌐ ∆╢╙─⁹ 

ה ⌐⅔™≡ ⇔⁸∕─╕╕ ⌐ ↕╣ ≤⇔≡

↕╣╢╙─ ™╦╝╢₈ ₉⁹►▼♇♩Ⱪ꜡כ◒ ┘♪ꜝ▬Ⱪ

◒כ꜡ ⁹ 

ה │ ⌐ ↕╣≡ ≤⇔≡ ↕╣╢╙─ ™╦

╝╢₈ ₉⁹ 

ה ─ ⌐⅔™≡⁸₈√∞⇔ ⅝₉≢ ↕╣≡™╢╙─⁹ 

 21 3 23 175 ─

⌐ →╢₈ 142 ₉≢№╡⁸ ─₈ 1421 ₉

₈ 1422 ₉₈ ∆⅝ 1423 ₉ ┘₈ ∆⅝

1424 ₉╩™℮⁹ 

⁸

┘  

23 25 193 ─ ⌐ ≠ↄ₈

─ ⁸ ┘ ⌐ ∆╢ ₉ 8 ─ ⌐ ╘

╢╙─╩™℮⁹ 

 

ₒ Ɽꜟⱪ ─ ₓ 

Ɽꜟⱪ  
Ɽꜟⱪ 

×100%  
Ᵽכ☺fiⱤꜟⱪ Ɽꜟⱪ  

Ɽꜟⱪ│ 10%─ ≤∆╢⁹ 

─ ┘ ⌐│ │ ╕⌂™╙─≤∆╢⁹ 
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Е ⱬ  
 

Π ∩Ҕ ҏ₁  
 

ⱬ ╣  ₒ ─ ₓ 

ủ ╩ ↄ ⅜⁸ⱪꜝ☻♅♇◒─ │ᵑ⁸ ─ │ᵒ⁸

─ │ᵓ─ ╩ √∆↓≤⁹╕√⁸ ─ ⌐

⅜ ╕╣╢ │ᵒ⁸ ⅜ ╕╣╢ ≢ ⌐Ᵽכ☺fiⱤꜟⱪ

⅜ ↕╣╢ │ᵓ▬─ ╩∕╣∙╣ √∆↓≤⁹ 

ᵑ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─40% ↕╣≡™╢

↓≤⁹ 

ᵒ ⁸ ה ⅛╠ ∆╢ ─ ≢№╢↓

≤⁸ │⁸ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√

│ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕

╣√╙─≢№╢↓≤⁹ 

ᵓ ─ ╩ √∆↓≤⁹ 

▪ ─ │ Ɽꜟⱪ 50% ≢№╢↓≤⁹ 

▬ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕

─ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │

⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√

╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤ

ꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸ ה

─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂

™⁹ 

 

ₒ ₓ 

ᵑ Ɽꜟⱪ ⁸ ⱪꜝ☻♅♇◒ ⅜ ⌂ ╡ ™╙─

≢№╢↓≤⁹ 

ᵒ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№

╢↓≤⁹ 

ᵓ ⌐ ⅜ ╕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹√

∞⇔⁸ ⁸ ה ⅛╠ ∆╢ ─ ≢№

╢ │ ↄ⁹ 

ᵔ ⌐ ⅜ ╕╣╢ ≢Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫

≡│⁸∕─ ─ │ ⌂ ⅜ ╕╣≡™╢ ⅛

╠ ↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽ

fiⱤꜟⱪ☺כ ┘ ה ⅛╠ ∆╢ ⁸ ה

─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂

™⁹ 

ᵕ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
⌐ ╘╢ ⌐≈™≡│⁸ ⇔≡ ─ ─

┘ ╩ ∆╢⁹√∞⇔⁸ ─ ⌐≈™≡ ─

ừ ╩ ╘≡™╢╙─⌐≈™≡│⁸ ─ ─ ⌐ ⅎ≡⁸

⌐≈™≡ ╘╢ ─ ừ ╩ ∆╢⁹╕√⁸ ╩

╘≡™╢╙─⌐≈™≡│⁸ ─╖⌐ ─ ─ ╩ ∆╢⁹ 
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⁸₈ ₉╕√│₈ ⇔⅛ ─⌂™ ₉⌐≈™≡│⁸ 

₈ ─ ─ ₉─╖─╩ ≤⌂╢⁹ 

͠1͡ӖԂ͒Ӷӹ

ԒӖԊ 
ₒ ₓ 

ủ ⅜ ⌂ ╡ ⌂™↓≤⁹ 

͠2͡ӖԂ͒Ӷӹ

ԒӖԊ  
₡ ─ │ ⌐ ₢ 

͠3͡ӻ͒ԊӹԒ ₒ ─ ₓ 

ừ ─ ─ ╩ √∆↓≤⁸⅛≈⁸ ⅜ ≢⅝╢↓≤⁹ 

͠4͡ӽ͒ӌԒӏ

ӹԒ 
ₒ ₓ 

ủ ⅜ │ ≢⅝╢↓≤⁹ 

͠5͡ἔ   

͠6͡ӘӞԒӶ  ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤ ╩ ↄ⁹⁹√

∞⇔⁸ⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡

│⁸ ─60% ↕╣≡™╢↓≤⁹∕╣ ─

⌐№∫≡│⁸ ─ ─ ╩ √∆↓≤⁹ 

 

ₒ ₓ 

ủ▬fi◒ │ ⅜ ≢⅝╢↓≤⁹ 

͠7͡  ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤ ╩ ↄ⁹⁹√

∞⇔⁸ⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡

│⁸ ─60% ↕╣≡™╢↓≤⁹∕╣ ─

⌐№∫≡│⁸ ─ ─ ╩ √∆↓≤⁹ 

 

ₒ ₓ 

ủ▬fi◒ │ ⅜ ≢⅝╢↓≤⁹ 

͠8͡ằ ӚӢӧ ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 

͠9͡ằ   

͠10͡ ằ  

͠11͡ ӓӿằ  

͠12͡ ώ ӓӿằ  

͠13͡ €  

͠14͡ ӧԋ͒  

͠15͡ Ѹӓӿ ₡ ─ │ Ⱪכꜞ☻ ⌐☻כ◔│ ₢ 
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͠16͡Әӥ͒Ӷ

Ԉ͒͠  ͡שּׂ

ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜ⱪ

ꜝ☻♅♇◒ ─70% ↕╣≡™╢↓≤ ╩ ↄ⁹⁹

∕╣ ─ ⌐№∫≡│⁸ ─ ─ ╩ √∆↓≤⁹ 
 

ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠17͡Әӥ͒Ӷ

Ԉ͒͠ ẃשּׂ

ᾚ͡ 

ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠18͡Әӥ͒Ӷ

Ԉ͒ ԉӿ͒ӯ

͒ 

ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠19͡ ӎ

ԉӢӶ͠ ͡ 

ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤ ╩ ↄ⁹⁹√∞

⇔⁸ⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸

─60% ↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫

≡│⁸ ─ ─ ╩ √∆↓≤⁹ 

͠20͡

ⱬ͠ӥ͒Ӷ͡ 
ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤ ╩ ↄ⁹⁹√∞

⇔⁸ⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸

─60% ↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫

≡│⁸ ─ ─ ╩ √∆↓≤⁹ 
 

ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 

͠21͡

ⱬ͠ữ ͡ 
₡ ─ │ ⌐ ₢ 

͠22͡ ӎԈӴӧӥ

͒Ӷ 
ₒ ─ ₓ 

ừ♥כⱪ ⌐≈™≡│ Ɽꜟⱪ 40% ≢№╢↓≤⁹╕√⁸

─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢

⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 
 

ₒ ₓ 

ᵑ ⅜ │ ▪ꜟ◌ꜞ ≢⁸ │ ⅛ↄ ∆╢╙

─≢№╡⁸ ꜝⱵⱠכ♩ ⅜↕╣≡™⌂™↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 



20 

͠23͡ ӥ͒Ӷ

͠ ͡ 
ₒ ─ ₓ 

ừ♥כⱪ ꜝⱵⱠכ♩ ╩ ↄ⁹⌐≈™≡│ ⱪꜝ☻♅♇◒⅜

ⱪꜝ☻♅♇◒ ─40% ↕╣≡™╢↓≤⁹ 

͠24͡

ӥ͒Ӷ 
ₒ ─ ₓ 

ừ♥כⱪ ⌐≈™≡│ Ɽꜟⱪ 40% ≢№╢↓≤⁹╕√⁸

─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢

⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 
 

ₒ ₓ 

ủⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠25͡ ӥ͒Ӷ ₡ ─ ⱪכ♥│ ⌐ ₢ 

͠26͡ ӵӢӎӘӞ

ԒӨ 
ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi◦ꜙ

ⱴכ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸ ─60%

↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

͠27͡ ČĞĜüÿĜăĝ  

͠28͡ ÷ėîċĞøïü  

͠29͡ ҐѶҠ ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠30͡ Ď÷ĝćîă(◗)   

͠31͡ Ď÷ĝćîă͠ĉĝï͡  

͠32͡ ĂïċĞõîÿï  

͠33͡ ĉĞĜĀ͠  ͡  

͠34͡ ԁԊӧӐ͒

Ә͠ ҢѰҫ ӘӼԒ

ӗӐ͒Ә͡ 

 

͠35͡ ҢѰҫӎ

ԉ͒ӿ 
₡ ─ │ ⌐ ₢ 

͠36͡ ἔ ͠

͡ 
ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠37͡ вФӎԉ͒

ө͒͠ӅӆӢӧӞ

ӃӶ͡ 

ₒ ─ ₓ 

₡ ─ │ ⌐ ₢ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi◦ꜙ
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ⱴכ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸ ─60%

↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

 

ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 

͠38͡ вФӎԉ͒

ө͒͠ữӞӃӶ  ͡
₡ ─ │ ⌐ ₢ 
 

ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 

͠39͡ ӟӘӧӵԌ

Ԏ͒ 

ₒ ─ ₓ 

ừⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹√∞⇔⁸ ─ ™ ⅜

↕╣≡™╢ ⌐№∫≡│⁸ ⌐⁸∕─ ™⌐≈™≡─

⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

͠40͡ ԋӞ͒Ӑ͒

Ә 

 

͠41͡ ԀӦӂӁӐ

͒Ә 
ₒ ─ ₓ 

ừ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi

ⱴכꜙ◦ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸

─60% ↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

ᵒCD⁸DVD ┘BD ⌐№∫≡│⁸ ↕5mm ─☻ꜞⱶ♃▬ⱪ◔

 ⁹≥↓╢№≢☻כ

ᵓ ╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡ ⅜

↕╣√╙─⅜ ↕╣≡™╢↓≤⁹ 

͠42͡ ӽӅӘӰӢ

Ө 

 

͠43͡ вФӴӂԊ

Ӟ͒͠ ѣҫ͡ 
ₒ ─ ₓ 

ừ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ─ ─ ╩ √∆↓≤⁸ │ ╩ ≤∆╢ⱪ

ꜝ☻♅♇◒≢№∫≡ ⅜ ↕╣√╙─⅜ ↕

╣≡™╢↓≤⁹ 

ᵒ │⁸ ⱪꜝ☻♅♇◒⅜ ─50% ↕╣≡™

╢↓≤⁹ 
 

͠44͡ ›

₡ 
ₒ ₓ 

ủ ⁸ │ ╩ ⌐ ™℮╢╟℮⌐⁸ │

─ ⅜⌂↕╣≡™╢↓≤⁹ 

͠45͡ ӊӢӞ͒ө

ӃӴ 

 

͠46͡ ӊӢӥӂԒ

ӏӽӢӧ 
ₒ ₓ 

ủⱴ♇♩─ ⅜ ≢⅝╢↓≤⁹ 

͠47͡ ӦӘӎӽӢ

ӧ 
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͠48͡ вЫгӴӂ

Ԋӿ 
ₒ ─ ₓ 

ừ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─30% ↕╣≡™╢

↓≤⁹ 

ᵒ▬fi◒☺▼♇♩ ─╙─⌐№∫≡│⁸ ᵑ─ ╩ √∆↓≤⁸

│ ╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡ ⅜

↕╣√╙─⅜ ↕╣≡™╢↓≤⁹ 

͠49͡ ᾒ  ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi◦ꜙ

ⱴכ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸ ─60%

↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

͠50͡ ᾒҏⱬ ₡ ─ │ ⌐ ₢ 

͠51͡  ₡ ─ │ ⌐ ₢ 

͠52͡ ҏҫ͠ ữ ͡

͠ ҳ‼ҡ̹͡ 
₡ ─ │ ⌐ ₢ 

 

ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 
͠53͡ҏҫ͠

ҏҫ͡͠ ҳ

‼ҡ̹͡  

͠54͡ ҏҫ͠ אָ  ͡ ₡ ─ │ ⌐☻כ◔ה ₢ 
 

ₒ ₓ 

ủ ⅜ ≢⅝╢↓≤⁹ 

͠55͡ ҏҫ͠ӥ͒

Ӷ͡ 

͠56͡ ӴӀӃԊ ₒ ─ ₓ 

ừ ╩ ↄ ⅜ ─ ⌐№∫≡│⁸ ─ │ Ɽꜟⱪ

70% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜

↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸ ⌐ √∫≡⁸

─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡

⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸

ה ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│

⇔⌂™⁹∕╣ ─ ⌐№∫≡│⁸ ─™∏╣⅛─ ╩ √∆

↓≤⁹ 

ᵑ ─ ─ ╩ √∆↓≤⁹ 

ᵒ◒ꜞ▪ⱱꜟ♄⁸│≡∫№⌐כ ᵑ─ ╩ √∆↓≤⁸ │⁸

╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡ ⅜

↕╣√╙─⅜ ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ≤≤∂ ╩ ⇔⁸ ╩ ⁸ │ ≢⅝

╢ ⌐⌂∫≡™╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 
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͠57͡ ӯӃԒӟ͒ ₒ ─ ₓ 

ừ ╩ ↄ ⅜ ─ ⌐№∫≡│⁸ ─ │ Ɽꜟⱪ

70% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜

↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸ ⌐ √∫≡⁸

─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡

⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸

ה ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│

⇔⌂™⁹∕╣ ─ ⌐№∫≡│⁸ ─ ─ ╩

√∆↓≤⁹ 
 

ₒ ₓ 

ᵑ ≤≤∂ ╩ ⇔⁸ ╩ ⁸ │ ≢⅝

╢ ⌐⌂∫≡™╢↓≤⁹ 

ᵒⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠58͡ ӴӀӃԉԒ

ӏ  

 

͠59͡ ӁԊӯӿ  

͠60͡ ҅҆ҫғң ₒ ─ ₓ 

ừ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⅜ ─ ⌐№∫≡│⁸ ≤⇔≡ ⇔√ Ɽꜟⱪ

─ ⅜ ─70% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽ

⅜fiⱤꜟⱪ☺כ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸

⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐

∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞

⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵒ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi

ⱴכꜙ◦ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸

─60% ↕╣≡™╢↓≤⁹ 

ᵓ ᵑ │ᵒ ─ ⌐№∫≡│⁸ ─ ─ ╩

√∆↓≤⁹ 

 

ₒ ₓ 

ủⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠61͡ ӊ͒ӨӐ͒

Ә 
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͠62͡

͠ ͡ 
ₒ ─ ₓ 

ừ Ɽꜟⱪ 40% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽכ☺fiⱤ

ꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸ ⌐ √

∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐

╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟

╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸

ה ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐

│ ⇔⌂™⁹ 
 

ₒ ₓ 

ủⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠63͡ Ѯ

͠ ͡ 
ₒ ─ ₓ 

ừ Ɽꜟⱪ 40% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽכ☺fiⱤ

ꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸ ⌐ √

∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐

╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟

╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸

ה ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐

│ ⇔⌂™⁹₡ ⌐ ╩ ⇔≡™╢ │⁸ Ɽꜟⱪ

─ ─ ╩ ⌐│ ⇔⌂™⁹₢ 

ừ ⌐ⱪꜝ☻♅♇◒ ⱨ▫ꜟⱶ╩ ⇔≡™╢ │⁸ ⱨ▫ꜟ

ⱶ⌐≈™≡│ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─40%

↕╣≡™╢↓≤⁸ │ ╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡

⅜ ↕╣√╙─⅜ ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ủⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠64͡ Ѳѥ  ₒ ─ ₓ 

ừ Ɽꜟⱪ 70% ≢№╢↓≤⁹╕√⁸ ─ ⌐Ᵽכ☺fiⱤ͠65͡ ₯ṿ  
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͠66͡ ӭ͒ӧ ꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │⁸ ⌐ √

∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐

╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟

╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸

ה ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐

│ ⇔⌂™⁹ 

ừ ↕╣≡™╢╙─⌐≈™≡│ ⅜ ≢30g/ ≢№╡⁸

↕╣≡™⌂™╙─⌐≈™≡│ ⅜70% ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

͠67͡ ӰԒӠԈӸ

Ԋ 
ₒ ₓ 

ủ ⅜ │ ▪ꜟ◌ꜞ ≢⁸ │ ⅛ↄ ∆╢╙

─≢№╡⁸ ꜝⱵⱠכ♩ ⅜↕╣≡™⌂™↓≤⁹ 

͠68͡ ӞӢӎԈӸ

Ԋ 
ₒ ─ ₓ 

ừ ⅜ ─ ⌐№∫≡│⁸ ≤⇔≡ ⇔√ Ɽꜟⱪ─

⅜ ─70% ≢№╢↓≤ ╩ ↄ⁹⁹╕√⁸

─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢

⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹∕╣ ─ ⌐№∫≡

│⁸ ─ ─ ╩ √∆↓≤⁹ 

 

ₒ ₓ 

ᵑⱣכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓

≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵒ ⅜ │ ▪ꜟ◌ꜞ ≢⁸ │ ⅛ↄ ∆╢╙ 

─≢№╡⁸ ꜝⱵⱠכ♩ ⅜↕╣≡™⌂™↓≤⁹ 

͠69͡ ӃԒӦӢӎ

Ә 

͠70͡  

͠71͡ ӴӂԊ

ӿ 

ₒ ₓ 

ủ ⅜ │ ▪ꜟ◌ꜞ ≢⁸ │ ⅛ↄ ∆╢╙

─≢№╢↓≤⁹ 

 

͠72͡ Ѯ 

 

 

͠73͡ ӺԎӃӧӻ

͒Ө Ӄԋ͒ӕ͒ 

 

͠74͡ ῇἏ  
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͠75͡ ѵҠ  ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi◦ꜙ

ⱴכ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸ ─60%

↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

͠76͡ ԉӔӃӎԊ

ӻӢӎӘ 
ₒ ─ ₓ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ ⱪꜝ☻♅♇◒⅜

─70% ↕╣≡™╢↓≤⁹√∞⇔⁸ⱳ☻♩◖fi◦ꜙ

ⱴכ ⅛╠⌂╢ ⱪꜝ☻♅♇◒⌐№∫≡│⁸ ─60%

↕╣≡™╢↓≤⁹∕╣ ─ ⌐№∫≡│⁸

─ ─ ╩ √∆↓≤⁹ 

͠77͡ „̼ӻӧԊ

҅җѸ₡͠ ͡ 

 

͠78͡ ͠ₐ

͡ 

 

͠79͡ ͠ẚ

שּׂ̼ Ἶѳּׂש  ͡

 

͠80͡ ѬѲ͠Ӵ

Ӣӎҳ‼ҡ̹͡  

 

͠81͡ ӠԆ͒ӎ ₒ ─ ₓ 

ừ ⅜ ≢10% ↕╣≡™╢↓≤⁹ 

͠82͡ ӏԈӅԒӨ

 
ₒ ─ ₓ 

ừ ⅜ ≢70% ↕╣≡™╢↓≤⁹ 

͠83͡ ӯԒ

Ө 
ₒ ─ ₓ 

ừ ⅜ ─ ⌐№∫≡│⁸ Ɽꜟⱪ 100%≢№╢↓≤⁹ 

ừ ⅜ⱪꜝ☻♅♇◒─ ⌐№∫≡│⁸ⱳ☻♩◖fi◦ꜙכⱴ

⅛╠⌂╢ ⱪꜝ☻♅♇◒⅜ ─25% ↕╣≡

™╢↓≤⁹√∞⇔⁸ Ɑ♇♩Ⱳ♩ꜟ─ꜞ◘▬◒ꜟ │ ↄ⁹ 

   ─ ─ ─ כꜝⱪכ♥☻₈╢∆≥ ₉≤│⁸JIS S 6036─ 2.⌐

╡≠≈ꜝⱪכ♥☻╢∆ ─ 10 ╩ ∆╢Ɫfi♦▫♃▬ⱪ─╙─╩™℮⁹╕√⁸₈☻

כꜝⱪכ♥ כꜝⱪכ♥☻⁸│≥₉ ─╙─╩™™⁸ ╩ ™⌂

™ ─╙─╩ ╗⁹ 

  ₈ⱨ□▬ꜟ₉≤│⁸ ╩№↑≡≤∂╢ ⱨ□▬ꜟ ⱨꜝ♇♩ⱨ□▬ꜟ⁸Ɽ▬ⱪ ⱨ□

▬ꜟ⁸≤∂↓╖ ⁸ⱨ□☻♫כ ≤∂ ⁸◖fiⱧꜙכ♃ ◐ꜗ♇ⱪ ┘ ╩№↑

∏⌐≤∂╢ ⱨ□▬ꜟ ⱨ◊ꜟ♄⁸כⱱꜟ♄⁸כⱲ♇◒☻ⱨ□▬ꜟ⁸♪◐ꜙⱷfi♩ⱨ□

▬ꜟ⁸ ⱳ◔♇♩ ⱨ□▬ꜟ⁸☻◒ꜝ♇ⱪⱩ♇◒⁸ ⱨ□▬ꜟ⁸◒ꜞ♇ⱪⱨ□▬ꜟ⁸

⁸ ⱨ□▬ꜟ⁸◔כ☻ⱨ□▬ꜟ ╩™℮⁹ 

  ₈Ᵽ▬fi♄⁸│≥₉כMPⱣ▬fi♄⁸כꜞfi◓Ᵽ▬fi♄כ ╩™℮⁹ 

  ₈ⱨ□▬ꜞfi◓ ₉≤│⁸ⱨ□▬ꜟ │Ᵽ▬fi♄כ⌐ ⇔≡ ™╢ ⇔⁸ⱳ◔

♇♩ ┘ ╩™℮⁹ 

 ₈ ₉ ┘₈ Ɽꜟⱪ ₉≤│⁸ ₈ ₉─₈(2) ┘

Ɽꜟⱪ ₉⌐╟╢⁹ 

  ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ⱳ☻♩◖fi◦ꜙכⱴ ₉≤│⁸ ≤⇔≡ ↕╣√ ⌐⁸ ↕╣√ │
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╩™℮⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ⌐ ╢ ─ │⁸ ─ ≤⇔≡ⱪꜝ☻♅♇◒⁸ │ ╩

⇔≡™╢ ⌐≈™≡ ╘√╙─≢№╡⁸ ⅜ ≢№∫≡⁸ⱪꜝ☻♅♇◒⁸

│ ╩ ⇔≡™⌂™╙─│⁸ ─ ─ ─ ≤∆╢ ⌐ ╕╣⌂™╙─

≤∆╢⁹ 

 ₈ ₉≤│⁸ ∆╢↓≤⌐╟╡ ∆╢ ╩™℮⁹⌂⅔⁸ ⅜

⌂ ☺♇ꜞ♩כ◌ │⁸ ⌂ ∆═≡╩⁸ ⅜ ⌂

꞉fi►◄▬ │⁸ ▬fi◒ ─╖╩ ⅛╠ ↄ⁹ 

 ₈ ₉≤│⁸ ≤⇔≡ꜝⱬꜟ ⌐ ™╢ ╩ ⇔√ ╩™℮⁹⌂⅔⁸

┘ ה ╩ ⅛╠ ↄ⁹ 

 ♄☻♩Ⱪ꜡꞉כ⌐ ╢ ─ ⌐⅔↑╢₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─

┘ ─ ⌐ ∆╢ 13 64 2 1 ⌐ ╘╢ ╩

™℮⁹ ─ ⌐⅔™≡ ≢⅝╢ │⁸ ⁸☺ⱷ♅ꜟ◄כ♥ꜟ ┘Ɫ▬♪

꜡ⱨꜟ○꜡○꜠ⱨ▫fi HFO1234ze ⁹ 

 ♄☻♩Ⱪ꜡꞉כ⌐ ╢ ─ ⌐≈™≡│⁸ⱨ꜡fi ─ ─ ┘ ─

⌐ ∆╢ 13 64 2 2 ─ ─ ≤⌂╢ ⌐

∆╢╙─≤∆╢⁹ 

 ─ ─ ─ ≤⌂╢₈ⱷ♦▫▪◔⁸│₉☻כCD⁸DVD ┘ BD ≤∆╢⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™

╢ ⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔ ⅝

─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 ₈ⱲכꜟⱭfi₉⌐≈™≡│⁸ ╛ ⅜ ∆╢ ╩ ∆╢╕≢⌐

─ ╩ ∆╢↓≤╩ ⇔⁸ 28 ─ 1 │ ≤⇔⁸↓─ ⌐

⅔™≡│⁸ ─ ─ ╩ √∆↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹

⌂⅔⁸ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 
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Ж ӉӴӂӘὌⱬ  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ѥѺ 

 

͠2͡ₐ 

 

͠3͡  

 

͠4͡ ₀

͠ ẃᾚ͡ 

 

͠5 Ԍ͡ͻӰͻӥӂ

ӖԆԒ 

 

͠6 Ӓ͒͡ӧӮԒӋ

͒ 

 

͠7͡ ҇ 

 

ו8ּ͡͠  

 

͠9͡  

 

͠10͡ ӺԎӃӧӻ

͒Ө 

ₒ ─ ₓ 

ủ ─ ⅜ ≢№╢ │ ⌐№∫≡│ᵑ ┘ᵕ

─ ╩⁸∕╣ ─ ⌐№∫≡│⁸ ╩ ↄ ⅜⁸ⱪ

ꜝ☻♅♇◒─ │ᵒ ┘ᵕ⁸ ─ │ᵓ ┘ᵕ⁸ ─ │

ᵔ ┘ᵕ─ ╩ √∆↓≤⁹╕√⁸ ─ ⌐ ⅜

╕╣╢ │ᵓ▪⁸ ⅜ ╕╣╢ │ᵔ▬─ ╩∕╣∙╣

√∆↓≤⁹ 

ᵑ ⌐ ↕╣√ ─ ⌐№∫≡│⁸ ─▪⁸▬ ┘►─

╩⁸∕╣ ─ ⌐№∫≡│⁸▬ ┘►─ ╩ √∆↓≤⁹ 

▪ ↔≤─ ╩ ╠⌂™↓≤⁹ 

▬ ⅜ 85% ≢№╢↓≤⁹ 

► ─ ↔≤⌐ ⌐ ↕╣√ ⅜⌂

↕╣≡™╢↓≤⁹ 

ᵒ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─ 10% ↕╣≡

™╢↓≤⁹ 

▬ ╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡ ⅜

↕╣√╙─⅜ⱪꜝ☻♅♇◒ ─ 25% ↕╣≡™╢

↓≤⁸⅛≈⁸Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜ 10% ≢№

╢↓≤⁹ 

ᵓ ─ ╩ √∆↓≤⁹ 

▪ ⁸ ה ⅛╠ ∆╢ ─ ≢№

╢↓≤⁸ │ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣

√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜

⌐⌂↕╣√╙─≢№╢↓≤⁹ 

▬ ⅛╠─ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ⅜⁸0.02mg/ h

│↓╣≤ ─╙─≢№╢↓≤⁹ 

ᵔ ─ ╩ √∆↓≤⁹ 

▪ ─ │ Ɽꜟⱪ 50% ≢№╢↓≤⁹ 

▬ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕

─ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │

⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√

╙─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤ

ꜟⱪ ┘ ה ⅛╠ ∆╢ ⁸ ה

─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂

™⁹ 

ᵕ │ ─ │⁸ ─ 5

≤∆╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ┘ ⅜ ≢№╢ ─ ⅜ ⌂ ⅜⌂↕

╣≡™╢⁸ │⁸ ⅜ ≢№╢ ─ ⇔ↄ│ ─

⅜ ⌐⌂╢╟℮⌂ ⅜⌂↕╣≡™╢↓≤⁹ ⌐

⌐≈™≡│⁸ ─ ⌂ ─ ⌐ ∆╢ 3
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48 ⁹ ₈ ₉≤™℮⁹ ─ ─ ╩ ╕

ⅎ⁸ ─ ┘ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ↕╣╢ │⁸ ⁸ ─ ┘ ⅜

⌂ ╡ ⌂™╙─≢№╢↓≤⁹ 

ᵓ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№

╡⁸ │ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦

☻♥ⱶ⅜№╢↓≤⁹ 

ᵔ ⌐ ⅜ ╕╣╢ ⌐№∫≡│⁸∕─ ─ │

⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹√

∞⇔⁸ ⁸ ה ⅛╠ ∆╢ ─ ≢№

╢ │ ↄ⁹ 

ᵕ ⌐ ⅜ ╕╣╢ ≢Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫

≡│⁸∕─ ─ │ ⌂ ⅜ ╕╣≡™╢ ⅛

╠ ↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ┘ ה

⅛╠ ∆╢ ─ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ╩

ↄ⁹ 

ᵖ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵗ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤∆╢₈ⱱ꞉▬♩Ⱳ⁸│≥₉♪כ ─ ─ Ⱳ

 ℮⁹™╩♪כ

 ₈ ─ ⅜ ₉≤│⁸ ⌐ ↕╣≡™╢ ⅜ ─ 95%

≢№╢╙─╩™℮⁹ 

 ─ ᵑ─₈ ₉│ ─ ⌐╟╢⁹ 

╕≢ ⌂ ×100 

─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ≤⌂╢ ⌐ ╕╣⌂

™╙─≤∆╢⁹ 

ᵑ ⁸ ╛ ↓╡℮╢ ╩ ∆╢√╘─ ⁸ ⁸

 

ᵒ ─ ⅛╠⁸ ╟╡ ╡ ⇔⅜ ⅝╢ ╩ ∆╢ ⱥfi☺⁸

ꜟכ꜠  

ᵓ │↓╣⌐ ∏╢ ─ │ ⌐ ∆╢ ─Ⱡ☺ 

 ₈ ₉ ┘₈ Ɽꜟⱪ ₉≤│⁸ ₈ ₉─₈(2) ┘

Ɽꜟⱪ ₉⌐╟╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ⱪꜝ☻♅♇◒ ⌐ ╘╢⁸ ╩ ≤

∆╢ⱪꜝ☻♅♇◒⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ⅜ 0.02mg/ h ≤ ─╙─≤│⁸ ⌐╟╢╙─≤∆╢⁹ 

▪  ⇔√ │ ⅜№╡⁸ ⌐ⱱꜟⱶ▪ꜟ♦ⱥ♪─

─ ⅜ ↕╣≡™╢ ⌐≈™≡│⁸ ἚἚἚ─ ╩ √⇔√╙─⁹JIS 

S 1031⌐ ∆╢○ⱨ▫☻ Ⱪꜟ⁸JIS S 103כ♥ה 2⌐ ∆╢○ⱨ▫☻ ™∆⁸

JIS S 103 9⌐ ∆╢ ה ⁸ ┘ JIS S 103 3⌐ ∆╢○ⱨ▫☻
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│⁸ ╩ √∆⁹ 

▬   ▪ ─ ⌐≈™≡│⁸JIS A 1460 ─ ∆╢ ⌐╟╡ ⇔√

⅜ ─ ≢№╢╙─⁹ 

 

  

0.5mg/L 0.7mg/L 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢

⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔ ⅝

─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 
 

 ─ ⅜ ≢№╢ │ ─ ⌐ ╢ ─  

  

◌ꜟ♥ ─ │ ↄ⁹ ─  0.1 

ה ה ─  0.1 

 ⌐ ↕╣╢ ─ ─ │⁸ ⌐╟╢⁹ 

─ kg ÷ kg  

 

 

 ─ ⅜ ≢№╢ │ ⌐ ╢  

   

☻כꜙ♦ꜞ  
─  ─ ─ ╩⇔≡™╢↓≤⁹ 

ה ה  ─ ה ╩⇔≡™╢↓≤⁹ 

ꜞ◘▬◒ꜟ  

─  ⌂ ╩ ⇔≡™╢↓≤⁹ 

─

ה ─  

⌂ ╩ ⇔≡™╢ │ ↔≤⌐

⌐ ה ≢⅝╢ ≢№╢↓≤⁹ 

∕─ ─ │ ⌐ ╡ ⇔⅜≢⅝╢↓≤⁹ 

≤⇔≡─  
─ ╩ ∫≡™╢↓≤⁹ 

↔≤⌐ ≢⅝╢ ╩ ∫≡™╢↓≤⁹ 
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З ὲ ₡₀  

 

З-Д Ӓӳ͒₡  
 

Π ∩Ҕ ҏ₁  
 

͠1͡Ӓӳ͒₡ 

 

͠2͡ ₡ 

 

͠3͡ᾲ ҏѣ

ҬӦӗӞԊӒӳ

͒₡ 

ₒ ─ ₓ 

 

ᵑ ↕╣╢ ⅜ ⌐ ∆╢ │⁸

╩ ∆╢↓≤⅜ ≢№╢↓≤⁹ 

ᵒ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⌐☻כꜚꜞ ⇔√◖Ⱨכ ┘ ┘⌐ ─№╢♦☺

♃ꜟ◖Ⱨכ ₈◖Ⱨכ ₉≤™℮⁹ ≢№╢↓≤  

▬ ─ ⅜ ╩ ⅎ⌂™↓≤⁹ 

ᵓ ─ ┘ ─ │ ─ⱴ♥ꜞ▪ꜟꜞ◘▬◒

ꜟ─◦☻♥ⱶ⅜№╢↓≤⁹╕√⁸ ⇔√ ─ │

≢⅝⌂™ ⌐≈™≡│⁸ ⅜ ╦╣√ ≢⁸ ↕╣⁸

↕╣⌂™↓≤⁹ 
 

 

ᵑ◖Ⱨכ │ ─№╢♦☺♃ꜟ◖Ⱨכ  

▪ ⸗ⱡ◒꜡◖Ⱨכ │ ─№╢⸗ⱡ◒꜡♦☺♃ꜟ◖Ⱨכ

╩ ↄ⁹ ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─

╩ √∆↓≤⁹ 

▬ כⱧ◖כꜝ◌ │ כⱧ◖ꜟ♃☺♦כꜝ◌╢№─

╩ ↄ⁹ ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─ ╩

√∆↓≤⁹ 

► ◖Ⱨכ │ ─№╢ ♦☺♃ꜟ◖Ⱨכ ⌐№∫≡

│⁸ ⌐ ↕╣√ ↔≤─ ╩ √∆↓≤⁹ 

ᵒ ▬fi◒☺▼♇♩ ╩ ↄ  

▪ ⸗ⱡ◒꜡ ╩ ↄ⁹ ⌐№∫≡│⁸ ⌐ ↕

╣√ ↔≤─ ╩ √∆↓≤⁹ 

▬ כꜝ◌ ╩ ↄ⁹ ⌐№∫≡│⁸ ⌐ ↕╣

√ ↔≤─ ╩ √∆↓≤⁹ 

► ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─ ╩ √∆

↓≤⁹ 
 

ₒ ₓ 

ᵑ ↕╣╢ ⌐│⁸◌♪Ⱶ►ⱶ ⁸ ┘ ⅜

╕╣⌂™↓≤⁹√∞⇔⁸∕╣╠╩ ╗ ⅜ ⌐ ↕╣⁸

⁸ │ ↕╣╢ │⁸↓─ ╡≢⌂™⁹ 

ᵒ ─ ─ ╩ ╕ⅎ⁸ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ ⌐ ╩ ╗ ─

─√╘─ ─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵔⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂
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╡ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ╩ ≢⅝╢ ╩ ∆╢↓≤⁹ 

ᵖ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵗ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ₈ ₉≤│⁸◖Ⱨכ ⌐ ⅎ≡⁸ⱪꜞfi♩⁸ⱨ□◒◦Ⱶꜞ │☻◐ꜗfi─℮

∟⁸ ─ ╩ ∆╢ ╩™℮⁹ 

⌐☻כꜚꜞ₈  ⇔√◖Ⱨכ ₉≤│⁸ ╩☻כꜚꜞ⌐ ⌂℮◦☻♥ⱶ⅜

↕╣⁸∕─◦☻♥ⱶ⅛╠ ↕╣√╙─≢№╡⁸ ─₈ ₉ ┘₈ כꜚꜞ

☻ ₉╩ ∆⁹ 

▪ ₈ ₉≤│⁸ ╖─ ╩ ה ה ⇔⁸ │

⌐ √⌂™ ╩ ⇔⁸ ꜝ▬fi≢ ╖ ≡√ ╩™℮⁹ 

▬ ₈ ☻כꜚꜞ ₉≤│⁸ ╖─ ╩ ה ה ⇔⁸ ≤

╩ ≢⅝╢ ╩ ≤ ─ ꜝ▬fi≢ ╖ ≡√ ╩™℮⁹ 

 ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JI S C 

0950: 2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ₉≤│⁸ ≤⇔≡─ꜞ◘▬◒ꜟ╩™℮⁹◄Ⱡꜟ◑כ ╛

⁸●☻ ⁸ ☻◒כ◖⁸ │ ╕⌂™⁹ 

 ₈ ₉≤│⁸ ⅜ 406mm ─ ⌐ ∆╢ ╩ ╖⁸A2 │∕╣

─ ⌐ ↕╣√ ⅜ ╕╣╢⁹ 

 ₈ ₉≤│⁸ 59 8 ─ ꜠▪ⱷ♃ꜟ

⌐⅔™≡ ↕╣√ 31 │ 17 ╩ ≤⇔≡ ─ ╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

⌐☻כꜚꜞ  ⇔√◖Ⱨכ │⁸ ╖─ ╩ ⇔⁸ ⌂ ╩ ≡

⌐ ↕╣⁸ ─ ⅜ ≤⌂╢↓≤⅛╠⁸ ⌂ ⅜ ∏⇔╙

↕╣⌂™ ⅜№╢⁹↓─√╘⁸ ⌐ √╡⁸ ⌐ ⇔≡ ╩ ℮

⅜ ≢№╢↓≤ ─ ─ ╩ ∆ │⁸ ─ ─ ᵒ

▪ ┘▬⌐≈™≡ ∆╢↓≤⁹ 

 ◖Ⱨכ ─ ⌐⁸ ─ כ♫♩≡⇔≥ ≢ ↕╣╢

╩ ∆╢ ⌐№∫≡│⁸ ⌐ ⇔√ ─₉☺♇ꜞ♩כ◌כ♫♩₈ ─

ᵕ─₈♩♫כ─ ⅜ ↕╣≡™╢↓≤₉╩ √∆ │⁸ ≤

─ ™≤∆╢↓≤⁹ 

 ─ ᵑ⌐≈™≡│⁸ ┼─ ╛ ⌐ ⅜⌂ↄ

≢⅝╢ ≢№╢↓≤⅜ ≤⌂╢⁹ 

⌐☻כꜚꜞ  ⇔√◖Ⱨכ ─ ─ ─ ⌐≈™≡│⁸ ╖─

─ ╕≢⌐ ╩ ∆╢↓≤⅛╠⁸ ⁸ ⁸ ⁸

┘ ─ ╩ √∆ ⅜ ⌐ ↕╣╢╕≢─ │⁸ ⅛╠ ─

∆╢ ╩ √∆↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹⌂⅔⁸ ⌐≈™≡│⁸

╩ ⇔≈≈⁸ ╩ ∆╢↓≤≤∆╢⁹ 
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 ⸗ⱡ◒꜡◖Ⱨכ │ ─№╢⸗ⱡ◒꜡♦☺♃ꜟ◖Ⱨכ ╩ ↄ⁹ ⌐

╢ ─  
ipm  kWh   

ipm֔5 ֔0.3 

⌂⇔ 5 ipm֔20 ֔0.04×ipm 0.1 

20 ipm֔24 
֔0.06×ipm 0.3 

24 ipm֔30 ⌐ ↕╣≡™

╢⁸№╢™│ ─  30 ipm 37 
֔0.11×ipm 1.8 

37֔ ipm֔40 

⌐ ↕╣≡™╢ 
40 ipm֔65 ֔0.16×ipm 3.8 

65 ipm֔90 ֔0.2×ipm 6.4 

90 ipm ֔0.55×ipm 37.9 

  ₈ ₉≤│⁸⸗ⱡ◒꜡ ╩ ∆╢ ─ ≢№╡⁸∆

═≡─ ⌐⅔™≡⁸ ↕╣√ ipm │⁸ ╙ ™ ⌐ ↕╣╢⁹1ipm

√╡─ ≤│⁸1 ⌐ A4 │ 8.5" ×11"─ 1 ─ ╩ ∆

╢↓≤≤∆╢⁹A4 ≤ 8.5" ×11" ≤≢ ⌂╢ │⁸∕─ 2≈─ ─℮∟

™ ╩ ∆╢⁹ ⁸ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 A3 ─ ⌐ ⌂ ⅜ 275mm ─ ╩ ≢⅝╢ ⁹ ⌐≈™

≡│⁸ ↔≤─ ⌐ 0.3kWh╩ ⅎ√╙─╩ ≤∆╢⁹ ⁸

┘ ⌐⅔™≡ ∂⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ  

─  ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ Ᵽכ☺

ꜛfi 2.0₉⌐╟╢⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 

 

כⱧ◖כꜝ◌  │ כⱧ◖ꜟ♃☺♦כꜝ◌╢№─ ╩ ↄ⁹ ⌐ ╢

─  
ipm  kWh   

ipm֔10 ֔1.3 

⌂⇔ 10 ipm֔15 ֔0.06×ipm 0.7 

15 ipm֔19 
֔0.15×ipm 0.65 

19 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 35 
֔0.2×ipm 2.15 

35֔ ipm֔75 
⌐ ↕╣≡™╢ 

75 ipm ֔0.7×ipm 39.65 

 

 

 ⸗ⱡ◒꜡ ╩ ↄ⁹ ⌐ ╢ ─  
ipm  kWh   

ipm֔5 ֔0.4 
⌂⇔ 

5 ipm֔24 
֔0.07×ipm 0.05 

24 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 37 
֔0.11×ipm 1.15 

37֔ ipm֔50 

⌐ ↕╣≡™╢ 50 ipm֔80 ֔0.25×ipm 8.15 

80 ipm ֔0.6×ipm 36.15 
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כꜝ◌  ╩ ↄ⁹ ⌐ ╢ ─  
ipm  kWh   

ipm֔10 ֔1.5 

⌂⇔ 10 ipm֔15 ֔0.1×ipm 0.5 

15 ipm֔19 
֔0.13×ipm 0.05 

19 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 35 
֔0.2×ipm 2.05 

35֔ ipm֔70 

⌐ ↕╣≡™╢ 70 ipm֔80 ֔0.7×ipm 37.05 

80 ipm ֔0.75×ipm 41.05 

 

 ◖Ⱨכ ⁸ ─№╢ ♦☺♃ꜟ◖Ⱨכ │ ⌐ ⱪכꜞ☻╢

⁸ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸ ─  

ipm  
 ─┼ⱪכꜞ☻

 

ⱴכ◐fi◓◄fi☺fi─ 

♪כ⸗ⱪכꜞ☻   

ipm֔30 30  
֔8.2W ֔0.5W 

30 ipm 60  

ⱪ₉≤│⁸כꜞ☻₈   ╩ ⌐ ╠⌂ↄ≡╙⁸ ─ ⌐ ╢

╩™℮⁹ 

♪כ⸗ⱪכꜞ☻  ─ │⁸ ─ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ

♪ ⌐ ─ ⌐ ♪כ⸗ⱪכꜞ☻╢∆ ╩ ⇔≡

↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ  

─  ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ Ᵽכ☺ꜛfi

2.0₉⌐╟╢⁹ 

 
 ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

─ 

 

─ 

 

 ♃כ♦

r  

Mbit/  

 

 

 

W  

▬fi♃כ 

ⱨ▼כ☻ 

 

r 20 
USB1.x⁸IEEE488⁸IEEE1284 Ɽꜝ꜠ꜟ

☿fi♩꜡♬◒☻⁸RS232C 
0.2 

20֔ r 500 
USB2.x⁸IEEE1394 ⱨ□▬ꜘ꞉▬ꜘ

i.LINK ⁸100Mb▬כ◘Ⱡ♇♩ 
0.4 

r֕500 USB3.x⁸1Gb▬כ◘Ⱡ♇♩ 0.5 

 

ⱨꜝ♇◦ꜙⱷ⸗ꜞ◌כ♪ ☻ⱴכ♩◌

⁸☻כ▼ⱨכ♃ⱷꜝ▬fi◌⁸כ♄כꜞ♪כ

Ⱨ◒♩Ⱪꜞ♇☺ 

0.2 

ⱨ□♇◒☻ 

⸗♦ⱶ 
 

ⱨ□◒◦Ⱶꜞ≤ ─╖⌐  
0.2 

⁸

RF  
 

Ⱪꜟ⁸802.11☻כ▲♩כ 
2.0 

⁸

IR  
 

IrDA 
0.1 

 ☻꜠♪כ◖

 
⌂⇔ ⌂⇔ 

☻꜠♪כ◖ ≤ ∆╢ ─

⁹ ⅜ ∆╢╟℮⌐ ↕╣≡

☻꜠♪כ◖╢™ ─ ⌐ ⌂ↄ⁸1

─╖ ☻꜠♪כ◖⁹╢╣↕

─ ⌐ ⇔≡™⌂™⁹ 

0.8 
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ⱷ⸗ꜞ ⌂⇔ ⌂⇔ 

♃כ♦≡™⅔⌐ ⌐

⌂ ⌐ ↕╣╢⁹ ⱷ⸗ꜞ─

⌐ ↕╣⁸RAM⌐ ∂≡ ∆╢⁹

↓─ │⁸Ɫכ♪♦▫☻◒ │ⱨꜝ♇

◦ꜙⱷ⸗ꜞ⌐│ ↕╣⌂™⁹ 

0.5/GB 

☻◐ꜗ♫ ⌂⇔ ⌂⇔ 

┘ ⌐─╖  

ꜝfiⱪ CCFL №╢™│⁸

♪כ○▬♄ LED⁸Ɫ꜡◕fi⁸

HCFT⁸◐☿ⱡfi │

TL ─ CCFL≢│⌂™ ─ ꜝ

fiⱪ─ ⅝↕⁸ │ ↕╣≡™╢ꜝfiⱪ

─ ⌐ ⌂ↄ⁸1 ─╖ ↕╣

╢ ⁹ 

0.5 

 ⌂⇔ ⌂⇔ 

─▬fi◒☺▼♇♩ │▬fiⱤ◒♩

ⱴכ◐fi◓ ╩ ∆╢ ⌐⅔↑╢

Pout ⅜ 10W╩ ⅎ╢

┘ ─ ⌐ ⇔≡ ↕╣

╢⁹ 

0.02× 

Pout  

10.0  

♃♇♅ⱤⱠꜟ 

♦▫☻ⱪ꜠▬ 
⌂⇔ ⌂⇔ 

⸗ⱡ◒꜡ ─כꜝ◌┘ ─♃♇♅ⱤⱠꜟ

♦▫☻ⱪ꜠▬⌐ ↕╣╢⁹ 
0.2 

♦▫☻◒ 

♪ꜝ▬Ⱪ 
⌂⇔ ⌂⇔ 

Ɫכ♪♦▫☻◒ ┘ ♪ꜝ▬Ⱪ╩

╘⁸№╠╝╢ ☺כ꜠♩☻ ⅜ ╕

╣╢⁹ ♪ꜝ▬Ⱪ⌐ ∆╢▬fi♃כⱨ▼

▬☻│ ≢│⌂™⁹ 

0.15 

 ─ ─℮∟⁸▬fi♃כⱨ▼כ☻ ─ⱨ□◒◦Ⱶꜞ ╩ ╘√ ─

│ 2 ≢№╡⁸ ▬fi♃כⱨ▼כ☻ ─ ─ │ ≢№╢⁹ 

 

⌐☻כꜚꜞ  ⇔√◖Ⱨכ ⌐ ╢ ♪כ⸗ ─  

◖Ⱨכ  

CPM 1 √╡

─◖Ⱨכ  

 ♪כ⸗

 

 ♪כ⸗

┼─ 

 

 ♪כ⸗

⅛╠─ 

 

○ⱨ⸗כ♪

 

○ⱨ⸗כ♪ 

┼─ 

 

◖Ⱨ

כ  

0 CPM֔ 20    ֔ 5  ֔30   

20 CPM֔ 44 ֔3.85×CPM 5W ֔15  ֔30  ֔15  ֔60   

44 CPM ֔3.85×CPM 5W ֔15  
֔30  

 
֔20  ֔90   

  ₈◖Ⱨכ ₉≤│⁸1 √╡─◖Ⱨכ CPM╩™℮⁹ ⌐⅔™≡ ∂⁹ 

◖Ⱨכ⌐≈™≡│◖Ⱨכ ╩ 2 ≤ ∆╢⁹ 

 ◖Ⱨכ ╩ ↄ◖Ⱨכ ⌐≈™≡│⁸A4◘▬☼─ ╩ ™√ ─◖Ⱨכ ≤∆

╢⁹╕√⁸ ◖Ⱨכ ⌐≈™≡│⁸ ─ ◘▬☼─ 1 √╡─◖Ⱨכ ╩

─╟℮⌐ A4◘▬☼─ ─◖Ⱨכ ⌐ ⇔≡◖Ⱨכ ╩ ∆╢⁹ 

ᵑA2◘▬☼─ │⁸◖Ⱨכ ╩ 4 ∆╢↓≤⁹ 

ᵒA1◘▬☼─ │⁸◖Ⱨכ ╩ 8 ∆╢↓≤⁹ 

ᵓA0◘▬☼─ │⁸◖Ⱨכ ╩ 16 ∆╢↓≤⁹ 

 ₈ ◖Ⱨכ ₉≤│⁸ ⌐ ╩◖Ⱨכ │ ∆╢↓≤⅜≢⅝╢ ≤∆

╢⁹ ┘ ⌐⅔™≡ ∂⁹ 

 ₈ ₉≤│⁸ ◖Ⱨכ ╩ ⅎ≡™╢↓≤ │ ◖Ⱨכ ╩ ⌐ ⅎ╢↓

≤⅜≢⅝╢↓≤⅜ ╕⇔™↓≤╩™℮⁹ ┘ ⌐⅔™≡ ∂⁹ 

 ₈ ₉≤│⁸ ◖Ⱨכ ╩ ⅎ≡™╢↓≤ │ ◖Ⱨכ ╩ ⌐ ⅎ╢↓

≤⅜≢⅝╢↓≤╩™℮⁹ ┘ ⌐⅔™≡ ∂⁹ 

 ₈ ⁸│≥₉♪כ⸗ ⅜ ╦╣⌂⅛∫√ ⌐ ⌐ ╡ ⅎ╠╣ ↕

╣╢ ╩™℮⁹ ⅛╠ ⌐⅔™≡ ∂⁹ 
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 ₈○ⱨ⸗⁸│≥₉♪כ ⅜ ⇔√ ⌐ ○ⱨ ⌐╟∫≡ ╩ ∫√ ╩

™℮⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 ─ ⌐≈™≡│⁸ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ 18

1 1 ⌐╟╢⁹ ⅛╠ ⌐⅔™≡ ∂⁹ 

─♪כ⸗  ⅜ ⌐○ⱨ⸗כ♪─ ╩ √∆ │⁸○ⱨ⸗כ♪╩ ⅎ

╢ │⌂™⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 

⌐☻כꜚꜞ  ⇔√ ◖Ⱨכ ⌐ ╢ ♪כ⸗ ─  

◖Ⱨכ  

CPM 1 √╡

─◖Ⱨכ  

 ♪כ⸗

 

 ♪כ⸗

┼─ 

 

 ♪כ⸗

⅛╠─ 

 

○ⱨ⸗כ♪ 

 

○ⱨ⸗כ♪ 

┼─ 

 

0 CPM֔ 40    ֔10  ֔30  

40 CPM ֔3.85×CPM 5W ֔15  
֔30  

( )  
֔20  ֔90  

 

⌐☻כꜚꜞ  ⇔√ כⱧ◖כꜝ◌ ╩ ∆╢╙─╩ ╗⁹ ⌐ ╢

♪כ⸗ ─  

 

ipm 1 √╡

─  

 ♪כ⸗

 

 ♪כ⸗

⅛╠─ 

 

 ⱪכꜞ☻

 ♪כ⸗

 

 ⱪכꜞ☻

 ♪כ⸗

┼─  

 

◖Ⱨכ 

 

0 ipm֔ 10   ֔ 25W ֔ 15   

10 ipm֔ 20   ֔ 70W ֔ 30   

20 ipm֔ 44 ֔3.85×ipm

50W 

֔30  ֔ 80W ֔ 60   

44 ipm֔100 ֔3.85×ipm

50W 

֔30  ֔ 95W ֔ 90   

100 ipm ֔3.85×ipm

50W 

֔30  ֔105W ֔120   

⁸│≥₉♪כ⸗ⱪכꜞ☻₈   ⌐♪כ⸗ ⌐ ⅝ ⅝ ⅜ ╦╣⌂⅛∫√

⁸ ╩ ╢↓≤⌂⇔⌐ ⌐ ╡ ⅎ╠╣ ⌐ ↕╣╢ ─

╩™℮⁹ ⌐≈™≡ ∂⁹ 

─♪כ⸗  ⅜ ─♪כ⸗ⱪכꜞ☻⌐ ╩ √∆ ⸗ⱪכꜞ☻⁸│

╩♪כ ⅎ╢ │⌂™⁹ ⌐⅔™≡ ∂⁹ 

─┼♪כ⸗  │ ⌐ 15 ⌐☿♇♩∆╢⁹ ⅛╠

⌐⅔™≡ ∂⁹ 

 

⌐☻כꜚꜞ  ⇔√ ⌐ ╢ ♪כ⸗ ─  

 

i pm 1 √╡

─  

 ♪כ⸗

 

 ♪כ⸗

⅛╠─  

 ♪כ⸗ⱪכꜞ☻

 

 ♪כ⸗ⱪכꜞ☻

┼─  

0 ipm֔40   ֔70W ֔30  

40 ipm ֔4.85×ipm 50W ֔30  ֔105W ֔90  
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⌐☻כꜚꜞ  ⇔√ ─№╢♦☺♃ꜟ◖Ⱨכ ⌐ ╢ ♪כ⸗

─  

 

⌐☻כꜚꜞ  ⇔√ ─№╢ ♦☺♃ꜟ◖Ⱨכ ⌐ ╢ ♪כ⸗

─  

 

ipm 1 √╡─

 

 ♪כ⸗

 

 ♪כ⸗

⅛╠─  

○ⱨ⸗כ♪ 

 

○ⱨ⸗כ♪┼─ 

 

0 ipm֔40   ֔65W ֔30  

40 ipm ֔4.85×ipm 45W  ֔100W ֔90  

 

 

ipm 1 √╡─

 

 ♪כ⸗

 

 ♪כ⸗

⅛╠─ 

 

○ⱨ⸗כ♪ 

 

○ⱨ⸗כ♪ 

┼─ 

 

◖Ⱨכ 

 

0 ipm֔10   ֔5W ֔15   

10 ipm֔20   ֔5W ֔30   

20 ipm֔44 ֔3.85×ipm 5W ֔30  ֔15W ֔60   

44 ipm֔100 ֔3.85×ipm 5W ֔30  ֔20W ֔90   

100 ipm ֔3.85×ipm 5W ֔30  ֔20W ֔120   
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З-Е ӶԉԒӞ  
 

Π ∩Ҕ ҏ₁  
͠4͡ӶԉԒӞ 

 

͠5͡ӶԉԒӞ

₡ 

ₒ ─ ₓ 

ᵑⱪꜞfi♃ │ⱪꜞfi♃ ╩ ↄ⁹ ⌐№∫≡│⁸ ─

╩ √∆↓≤⁹ 

▪ ⸗ⱡ◒꜡ⱪꜞfi♃ ▬fi◒☺▼♇♩ ╩ ╖⁸▬fi◒☺

▼♇♩ ┘▬fiⱤ◒♩ ╩ ↄ⁹ ⌐№∫≡│⁸ ⌐

↕╣√ ↔≤─ ⁹⸗ⱡ◒꜡ⱪꜞfi♃ ⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ⁹ 

▬ ♃ⱪꜞfiכꜝ◌ ▬fi◒☺▼♇♩ ╩ ╖⁸▬fi◒☺▼

♇♩ ┘▬fiⱤ◒♩ ╩ ↄ⁹ ⌐№∫≡│⁸ ⌐

↕╣√ ↔≤─ ♃ⱪꜞfiכꜝ◌⁹ ⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ⁹ 

► ▬fi◒☺▼♇♩ │▬fiⱤ◒♩ ─ⱪꜞfi♃⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ⁹▬fi◒☺▼♇♩ ─ⱪꜞfi

♃ ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─ ⁹ 

ᵒ ─℮∟▬fi◒☺▼♇♩ ─ⱪꜞfi♃ │ⱪꜞfi♃ ⌐

№∫≡│⁸ ⌐ ↕╣√ ↔≤─ ⁸▬fi◒☺▼♇♩

─ⱪꜞfi♃⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─

╩ √∆↓≤⁹ 

ᵓ ↕╣╢ ⅜ ⌐ ∆╢ │⁸

╩ ∆╢↓≤⅜ ≢№╢↓≤⁹ 

ᵔ ─ ⅜ ╩ ⅎ⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ↕╣╢ ⌐│⁸◌♪Ⱶ►ⱶ ⁸ ┘

⅜ ╕╣⌂™↓≤⁹√∞⇔⁸∕╣╠╩ ╗ ⅜ ⌐ ↕╣⁸

⁸ │ ↕╣╢ ⌐│⁸↓─ ╡≢⌂™⁹ 

ᵒ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻

♅♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ╩ ≢⅝╢ ╩ ∆╢↓≤⁹ 

ᵕ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵖ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ₈ⱪꜞfi♃ ₉≤│⁸ⱪꜞfi♩ ⌐ ⅎ≡⁸◖Ⱨ⁸כⱨ□◒◦Ⱶꜞ │☻◐

ꜗfi─℮∟⁸ ─ ╩ ∆╢ ╩™℮⁹ 

 ₈ ₉≤│⁸ ⅜ 406mm ─ ⌐ ∆╢ ╩ ╖⁸A2 │∕╣

─ ⌐ ↕╣√ ⅜ ╕╣╢⁹ 

 ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘
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⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS─ ⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ⱪꜞfi♃ ─ ⌐⁸ ─ כ♫♩≡⇔≥ ≢ ↕╣╢ ╩

∆╢ ⌐№∫≡│⁸ ─₈ ☺♇ꜞ♩כ◌  ₉⌐ ⇔√ כ♫♩₈

⌐₉☺♇ꜞ♩כ◌ ╢ ─ ᵕ─₈♩♫כ─ ⅜ ↕╣≡™╢↓≤₉╩

√∆ │⁸ ≤ ─ ™≤∆╢⁹ 

 ─ ᵓ⌐≈™≡│⁸ ┼─ ╛ ⌐ ⅜⌂ↄ ≢⅝╢ ≢

№╢↓≤⅜ ≤⌂╢⁹ 

 
 

 ⸗ⱡ◒꜡ⱪꜞfi♃ ▬fi◒☺▼♇♩ ⁸▬fiⱤ◒♩ ┘ ╩ ↄ⁹ ⌐

╢ ─  
ipm  kWh   

ipm֔5 ֔0.3 

⌂⇔ 5 ipm֔20 ֔0.04×ipm 0.1 

20 ipm֔24 
֔0.06×ipm 0.3 

24 ipm֔30 ⌐ ↕╣≡™

╢⁸№╢™│ ─  30 ipm 37 
֔0.11×ipm 1.8 

37֔ ipm֔40 

⌐ ↕╣≡™╢ 
40 ipm֔65 ֔0.16×ipm 3.8 

65 ipm֔90 ֔0.2×ipm 6.4 

90 ipm ֔0.55×ipm 37.9 

  ₈ ₉≤│⁸⸗ⱡ◒꜡ ╩ ∆╢ ─ ≢№╡⁸∆

═≡─ ⌐⅔™≡⁸ ↕╣√ ipm │⁸ ╙ ™ ⌐ ↕╣╢⁹1ipm

√╡─ ≤│⁸1 ⌐ A4 │ 8.5" ×11"─ 1 ─ ╩ ∆

╢↓≤≤∆╢⁹A4 ≤ 8.5" ×11" ≤≢ ⌂╢ │⁸∕─ 2≈─ ─℮∟

™ ╩ ∆╢⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 A3 ─ ⌐ ⌂ ⅜ 275mm ─ ╩ ≢⅝╢ ⁹ ⌐≈™

≡│⁸ ↔≤─ ⌐ 0.3kWh╩ ⅎ√╙─╩ ≤∆╢⁹ ⁸

┘ ⌐⅔™≡ ∂⁹ 

 

 

 ⸗ⱡ◒꜡ⱪꜞfi♃ ▬fi◒☺▼♇♩ ⁸▬fiⱤ◒♩ ┘ ╩ ↄ⁹

⌐ ╢ ─  

ipm  kWh   

ipm֔5 ֔0.4 
⌂⇔ 

5 ipm֔24 
֔0.07×ipm 0.05 

24 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 37 
֔0.11×ipm 1.15 

37֔ ipm֔50 

⌐ ↕╣≡™╢ 50 ipm֔80 ֔0.25×ipm 8.15 

80 ipm ֔0.6×ipm 36.15 
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♃ⱪꜞfiכꜝ◌  ▬fi◒☺▼♇♩ ⁸▬fiⱤ◒♩ ┘ ╩ ↄ⁹ ⌐ ╢

─  

ipm  kWh   

ipm֔10 ֔1.3 

⌂⇔ 10 ipm֔15 ֔0.06×ipm 0.7 

15 ipm֔19 
֔0.15×ipm 0.65 

19 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 35 
֔0.2×ipm 2.15 

35֔ ipm֔75 
⌐ ↕╣≡™╢ 

75 ipm ֔0.7×ipm 39.65 

 

 

♃ⱪꜞfiכꜝ◌  ▬fi◒☺▼♇♩ ⁸▬fiⱤ◒♩ ┘ ╩ ↄ⁹

⌐ ╢ ─  
ipm  kWh   

ipm֔10 ֔1.5 

⌂⇔ 10 ipm֔15 ֔0.1×ipm 0.5 

15 ipm֔19 
֔0.13×ipm 0.05 

19 ipm֔30 ⌐ ↕╣≡™╢⁸

№╢™│ ─  30 ipm 35 
֔0.2×ipm 2.05 

35֔ ipm֔70 

⌐ ↕╣≡™╢ 70 ipm֔80 ֔0.7×ipm 37.05 

80 ipm ֔0.75×ipm 41.05 

 

 

 ▬fi◒☺▼♇♩ │▬fiⱤ◒♩ ─ⱪꜞfi♃ ╩ ↄ⁹ ⌐ כꜞ☻╢

ⱪ ⁸ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸ ─  

ipm  
 ─┼ⱪכꜞ☻

 

ⱴכ◐fi◓◄

fi☺fi─☻ꜞכⱪ

♪כ⸗  

 

ipm֔10 5  

֔0.6W ֔0.5W 
10 ipm֔20 15  

20 ipm֔30 30  

30 ipm 60  

ⱪ₉≤│⁸כꜞ☻₈   ╩ ⌐ ╠⌂ↄ≡╙⁸ ─ ⌐ ╢

╩™℮⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

♪כ⸗ⱪכꜞ☻  ─ │⁸ ─ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ

♪ ⌐ ─ ⌐ ♪כ⸗ⱪכꜞ☻╢∆ ╩ ⇔≡

↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹ ⁸ ┘ ⌐⅔™≡

∂⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ  

─  ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ Ᵽכ☺ꜛfi

2.0₉⌐╟╢⁹ ⁸ ┘ ⌐⅔™≡ ∂⁹ 

 
 

 ▬fi◒☺▼♇♩ ─ⱪꜞfi♃ ╩ ↄ⁹ ⌐ ⱪכꜞ☻╢ ⁸

ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸ ─  

ipm  
 ─┼ⱪכꜞ☻

 

ⱴכ◐fi◓◄

fi☺fi─☻ꜞכⱪ

♪כ⸗  

 

ipm֔10 15  

֔0.6W ֔0.5W 10 ipm֔20 30  

20 ipm 60  
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 ▬fi◒☺▼♇♩ ─ ⱪꜞfi♃ │ ⱪꜞfi♃ ⌐ ⱪכꜞ☻╢

⁸ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸ ─  

ipm  
 ─┼ⱪכꜞ☻

 

ⱴכ◐fi◓◄

fi☺fi─☻ꜞכⱪ

♪כ⸗  

 

ipm֔30 30  
֔4.9W ֔0.5W 

30 ipm 60  

 

 

 ▬fi◒☺▼♇♩ ─ ⱪꜞfi♃⌐ ⱪכꜞ☻╢ ⁸ ⱴכ◐fi◓◄

fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸ ─  

ipm  
 ─┼ⱪכꜞ☻

 

ⱴכ◐fi◓◄

fi☺fi─☻ꜞכⱪ

♪כ⸗  

 

ipm֔30 30  
֔2.5W ֔0.5W 

30 ipm 60  

 

 
 ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

─ 

 

─ 

 

 ♃כ♦

r  

Mbit/  

 

 

 

W  

▬fi♃כ 

ⱨ▼כ☻ 

 

r 20 
USB1.x⁸IEEE488⁸IEEE1284 Ɽꜝ꜠ꜟ

☿fi♩꜡♬◒☻⁸RS232C 
0.2 

20֔ r 500 
USB2.x⁸IEEE1394 ⱨ□▬ꜘ꞉▬ꜘ

i.LINK ⁸100Mb▬כ◘Ⱡ♇♩ 
0.4 

r֕500 USB3.x⁸1Gb▬כ◘Ⱡ♇♩ 0.5 

 

ⱨꜝ♇◦ꜙⱷ⸗ꜞ◌כ♪ ☻ⱴכ♩◌

⁸☻כ▼ⱨכ♃ⱷꜝ▬fi◌⁸כ♄כꜞ♪כ

Ⱨ◒♩Ⱪꜞ♇☺ 

0.2 

ⱨ□♇◒☻ 

⸗♦ⱶ 
 

ⱨ□◒◦Ⱶꜞ≤ ─╖⌐  
0.2 

⁸

RF  
 

Ⱪꜟ⁸802.11☻כ▲♩כ 
2.0 

⁸

IR  
 

IrDA 
0.1 

 ☻꜠♪כ◖

 
⌂⇔ ⌂⇔ 

☻꜠♪כ◖ ≤ ∆╢ ─

⁹ ⅜ ∆╢╟℮⌐ ↕╣≡

☻꜠♪כ◖╢™ ─ ⌐ ⌂ↄ⁸1

─╖ ☻꜠♪כ◖⁹╢╣↕

─ ⌐ ⇔≡™⌂™⁹ 

0.8 

ⱷ⸗ꜞ ⌂⇔ ⌂⇔ 

♃כ♦≡™⅔⌐ ⌐

⌂ ⌐ ↕╣╢⁹ ⱷ⸗ꜞ─

⌐ ↕╣⁸RAM⌐ ∂≡ ∆╢⁹

↓─ │⁸Ɫכ♪♦▫☻◒ │ⱨꜝ♇

◦ꜙⱷ⸗ꜞ⌐│ ↕╣⌂™⁹ 

0.5/GB 
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☻◐ꜗ♫ ⌂⇔ ⌂⇔ 

┘ ⌐─╖  

ꜝfiⱪ CCFL №╢™│⁸

♪כ○▬♄ LED ⁸Ɫ꜡◕fi⁸

HCFT ⁸◐☿ⱡfi │

TL ─ CCFL ≢│⌂™ ─

ꜝfiⱪ─ ⅝↕⁸ │ ↕╣≡™╢ꜝ

fiⱪ ─ ⌐ ⌂ↄ⁸1 ─╖

↕╣╢ ⁹ 

0.5 

 ⌂⇔ ⌂⇔ 

─▬fi◒☺▼♇♩ │▬fiⱤ◒♩

ⱴכ◐fi◓ ╩ ∆╢ ⌐⅔↑╢

Pout ⅜ 10W ╩ ⅎ╢

┘ ─ ⌐ ⇔≡ ↕╣

╢⁹ 

0.02× 

Pout  

10.0  

♃♇♅ⱤⱠꜟ 

♦▫☻ⱪ꜠▬ 
⌂⇔ ⌂⇔ 

⸗ⱡ◒꜡ ─כꜝ◌┘ ─♃♇♅ⱤⱠꜟ

♦▫☻ⱪ꜠▬⌐ ↕╣╢⁹ 
0.2 

♦▫☻◒ 

♪ꜝ▬Ⱪ 
⌂⇔ ⌂⇔ 

Ɫכ♪♦▫☻◒ ┘ ♪ꜝ▬Ⱪ╩

╘⁸№╠╝╢ ☺כ꜠♩☻ ⅜ ╕

╣╢⁹ ♪ꜝ▬Ⱪ⌐ ∆╢▬fi♃כⱨ▼

▬☻│ ≢│⌂™⁹ 

0.15 

 ─ ─℮∟⁸▬fi♃כⱨ▼כ☻ ─ⱨ□◒◦Ⱶꜞ ╩ ╘√ ─

│ 2 ≢№╡⁸ ▬fi♃כⱨ▼כ☻ ─ ─ │ ≢№╢⁹ 
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З-Ж ӴӀӎӖӾԉ 
 

Π ∩Ҕ ҏ₁  
 

͠6͡ӴӀӎӖӾ

ԉ 
ₒ ─ ₓ 

ᵑ⸗ⱡ◒꜡ⱨ□◒◦Ⱶꜞ ▬fi◒☺▼♇♩ ╩ ↄ⁹ ⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ╩ √∆↓≤⁹ 

ᵒ◌ꜝכⱨ□◒◦Ⱶꜞ ▬fi◒☺▼♇♩ ╩ ↄ⁹ ⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ╩ √∆↓≤⁹ 

ᵓ▬fi◒☺▼♇♩ ─ⱨ□◒◦Ⱶꜞ⌐№∫≡│⁸ ⌐ ↕╣√

╩ √∆↓≤⁹ 

ᵔ ─ ⅜ ╩ ⅎ⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ↕╣╢ ⌐│⁸◌♪Ⱶ►ⱶ ⁸ ┘ ⅜

╕╣⌂™↓≤⁹√∞⇔⁸∕╣╠╩ ╗ ⅜ ⌐ ↕╣⁸

⁸ │ ↕╣╢ ⌐│⁸↓─ ╡≢⌂™⁹ 

ᵒ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 

 
 ⸗ⱡ◒꜡ⱨ□◒◦Ⱶꜞ ▬fi◒☺▼♇♩ ╩ ↄ⁹ ⌐ ╢ ─  

ipm  kWh  

ipm֔5 ֔0.3 

5 ipm֔20 ֔0.04×ipm 0.1 

20 ipm֔30 ֔0.06×ipm 0.3 

30 ipm֔40 ֔0.11×ipm 1.8 

40 ipm֔65 ֔0.16×ipm 3.8 

65 ipm֔90 ֔0.2×ipm 6.4 

90 ipm ֔0.55×ipm 37.9 

  ₈ ₉≤│⁸⸗ⱡ◒꜡ ╩ ∆╢ ─ ≢№╡⁸∆

═≡─ ⌐⅔™≡⁸ ↕╣√ ipm │⁸ ╙ ™ ⌐ ↕╣╢⁹1ipm
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√╡─ ≤│⁸1 ⌐ A4 │ 8.5" ×11"─ 1 ─ ╩ ∆

╢↓≤≤∆╢⁹A4 ≤ 8.5" ×11" ≤≢ ⌂╢ │⁸∕─ 2≈─ ─℮∟

™ ╩ ∆╢⁹ ⌐⅔™≡ ∂⁹ 

 A3 ─ ⌐ ⌂ ⅜ 275mm ─ ╩ ≢⅝╢ ⁹ ⌐≈™

≡│⁸ ↔≤─ ⌐ 0.3kWh╩ ⅎ√╙─╩ ≤∆╢⁹ ⌐⅔™≡ ∂⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ  

─  ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ Ᵽכ☺

ꜛfi 2.0₉⌐╟╢⁹ ┘ ⌐⅔™≡ ∂⁹ 

 
 

ꜞⱨ□◒◦Ⱶכꜝ◌  ▬fi◒☺▼♇♩ ╩ ↄ⁹ ⌐ ╢ ─  
ipm  kWh  

ipm֔10 ֔1.3 

10 ipm֔15 ֔0.06×ipm 0.7 

15 ipm֔30 ֔0.15×ipm 0.65 

30 ipm֔75 ֔0.2×ipm 2.15 

75 ipm ֔0.7×ipm 39.65 

 

 

 ▬fi◒☺▼♇♩ ─ⱨ□◒◦Ⱶꜞ⌐ ⱪכꜞ☻╢ ⁸ ⱴכ◐fi◓◄fi☺fi─

♪כ⸗ⱪכꜞ☻ ⁸ ─  

─┼ⱪכꜞ☻  

ⱴכ◐fi◓◄fi☺fi

─ 

♪כ⸗ⱪכꜞ☻  

 

5  ֔0.6W ֔0.5W 

ⱪ₉≤│⁸כꜞ☻₈   ╩ ⌐ ╠⌂ↄ≡╙⁸ ─ ⌐ ╢

╩™℮⁹ 

♪כ⸗ⱪכꜞ☻  ─ │⁸ ─ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ

♪ ⌐ ─ ⌐ ♪כ⸗ⱪכꜞ☻╢∆ ╩ ⇔≡

↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹ 

 

 

 ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

─ 

 

─ 

 

 ♃כ♦

r  

Mbit/  

 

 

 

W  

▬fi♃כ 

ⱨ▼כ☻ 

 

r 20 
USB1.x⁸IEEE488⁸IEEE1284 Ɽꜝ꜠ꜟ

☿fi♩꜡♬◒☻⁸RS232C 
0.2 

20֔ r 500 
USB2.x⁸IEEE1394 ⱨ□▬ꜘ꞉▬ꜘ

i.LINK ⁸100Mb▬כ◘Ⱡ♇♩ 
0.4 

r֕500 USB3.x⁸1Gb▬כ◘Ⱡ♇♩ 0.5 

 

ⱨꜝ♇◦ꜙⱷ⸗ꜞ◌כ♪ ☻ⱴכ♩◌

⁸☻כ▼ⱨכ♃ⱷꜝ▬fi◌⁸כ♄כꜞ♪כ

Ⱨ◒♩Ⱪꜞ♇☺ 

0.2 

ⱨ□♇◒☻ 

⸗♦ⱶ 
 

ⱨ□◒◦Ⱶꜞ≤ ─╖⌐  
0.2 

⁸

RF  
 

Ⱪꜟ⁸802.11☻כ▲♩כ 
2.0 

⁸

IR  
 

IrDA 
0.1 
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 ☻꜠♪כ◖

 
⌂⇔ ⌂⇔ 

☻꜠♪כ◖ ≤ ∆╢ ─

⁹ ⅜ ∆╢╟℮⌐ ↕╣≡

☻꜠♪כ◖╢™ ─ ⌐ ⌂ↄ⁸1

─╖ ☻꜠♪כ◖⁹╢╣↕

─ ⌐ ⇔≡™⌂™⁹ 

0.8 

ⱷ⸗ꜞ ⌂⇔ ⌂⇔ 

♃כ♦≡™⅔⌐ ⌐

⌂ ⌐ ↕╣╢⁹ ⱷ⸗ꜞ─

⌐ ↕╣⁸RAM⌐ ∂≡ ∆╢⁹

↓─ │⁸Ɫכ♪♦▫☻◒ │ⱨꜝ♇

◦ꜙⱷ⸗ꜞ⌐│ ↕╣⌂™⁹ 

0.5/GB 

☻◐ꜗ♫ ⌂⇔ ⌂⇔ 

┘ ⌐─╖  

ꜝfiⱪ CCFL №╢™│⁸

♪כ○▬♄ LED⁸Ɫ꜡◕fi⁸

HCFT⁸◐☿ⱡfi │

TL ─ CCFL≢│⌂™ ─ ꜝ

fiⱪ─ ⅝↕⁸ │ ↕╣≡™╢ꜝfiⱪ

─ ⌐ ⌂ↄ⁸1 ─╖ ↕╣

╢ ⁹ 

0.5 

 ⌂⇔ ⌂⇔ 

─▬fi◒☺▼♇♩ │▬fiⱤ◒♩

ⱴכ◐fi◓ ╩ ∆╢ ⌐⅔↑╢

Pout ⅜ 10W╩ ⅎ╢

┘ ─ ⌐ ⇔≡ ↕╣

╢⁹ 

0.02× 

Pout  

10.0  

♃♇♅ⱤⱠꜟ 

♦▫☻ⱪ꜠▬ 
⌂⇔ ⌂⇔ 

⸗ⱡ◒꜡ ─כꜝ◌┘ ─♃♇♅ⱤⱠꜟ

♦▫☻ⱪ꜠▬⌐ ↕╣╢⁹ 
0.2 

♦▫☻◒ 

♪ꜝ▬Ⱪ 
⌂⇔ ⌂⇔ 

Ɫכ♪♦▫☻◒ ┘ ♪ꜝ▬Ⱪ╩

╘⁸№╠╝╢ ☺כ꜠♩☻ ⅜ ╕

╣╢⁹ ♪ꜝ▬Ⱪ⌐ ∆╢▬fi♃כⱨ▼

▬☻│ ≢│⌂™⁹ 

0.15 

 ─ ─℮∟⁸▬fi♃כⱨ▼כ☻ ─ⱨ□◒◦Ⱶꜞ ╩ ╘√ ─

│ 2 ≢№╡⁸ ▬fi♃כⱨ▼כ☻ ─ ─ │ ≢№╢⁹ 
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З-З ӘӌԂө 
 

Π ∩Ҕ ҏ₁  
 

͠7͡ӘӌԂө ₒ ─ ₓ 

ᵑ ⌐ ↕╣√ ╩ √∆↓≤⁹ 

ᵒ ─ ⅜ ╩ ⅎ⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╡⁸

│ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥

ⱶ⅜№╢↓≤⁹ 

ᵒ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 

 
 ☻◐ꜗ♫⌐ ⱪכꜞ☻╢ ⁸ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ♪ ⁸

─  

─┼ⱪכꜞ☻  

ⱴכ◐fi◓◄fi☺fi

─ 

♪כ⸗ⱪכꜞ☻  

 

15  ֔2.5W ֔0.5W 

ⱪ₉≤│⁸כꜞ☻₈   ╩ ⌐ ╠⌂ↄ≡╙⁸ ─ ⌐ ╢

╩™℮⁹ 

♪כ⸗ⱪכꜞ☻  ─ │⁸ ─ ⱴכ◐fi◓◄fi☺fi─☻ꜞכⱪ⸗כ

♪ ⌐ ─ ⌐ ♪כ⸗ⱪכꜞ☻╢∆ ╩ ⇔≡

↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ  

─  ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ Ᵽכ☺ꜛfi

2.0₉⌐╟╢⁹ 
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 ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

─ 

 

─ 

 

 ♃כ♦

r  

Mbit/  

 

 

 

W  

▬fi♃כ 

ⱨ▼כ☻ 

 

r 20 
USB1.x⁸IEEE488⁸IEEE1284 Ɽꜝ꜠ꜟ

☿fi♩꜡♬◒☻⁸RS232C 
0.2 

20֔ r 500 
USB2.x⁸IEEE1394 ⱨ□▬ꜘ꞉▬ꜘ

i.LINK ⁸100Mb▬כ◘Ⱡ♇♩ 
0.4 

r֕500 USB3.x⁸1Gb▬כ◘Ⱡ♇♩ 0.5 

 

ⱨꜝ♇◦ꜙⱷ⸗ꜞ◌כ♪ ☻ⱴכ♩◌

⁸☻כ▼ⱨכ♃ⱷꜝ▬fi◌⁸כ♄כꜞ♪כ

Ⱨ◒♩Ⱪꜞ♇☺ 

0.2 

⁸

RF  
 

Ⱪꜟ⁸802.11☻כ▲♩כ 
2.0 

⁸

IR  
 

IrDA 
0.1 

 ☻꜠♪כ◖

 
⌂⇔ ⌂⇔ 

☻꜠♪כ◖ ≤ ∆╢ ─

⁹ ⅜ ∆╢╟℮⌐ ↕╣≡

☻꜠♪כ◖╢™ ─ ⌐ ⌂ↄ⁸1

─╖ ☻꜠♪כ◖⁹╢╣↕

─ ⌐ ⇔≡™⌂™⁹ 

0.8 

ⱷ⸗ꜞ ⌂⇔ ⌂⇔ 

♃כ♦≡™⅔⌐ ⌐

⌂ ⌐ ↕╣╢⁹ ⱷ⸗ꜞ─

⌐ ↕╣⁸RAM⌐ ∂≡ ∆╢⁹

↓─ │⁸Ɫכ♪♦▫☻◒ │ⱨꜝ♇

◦ꜙⱷ⸗ꜞ⌐│ ↕╣⌂™⁹ 

0.5/GB 

☻◐ꜗ♫ ⌂⇔ ⌂⇔ 

┘ ⌐─╖  

ꜝfiⱪ CCFL №╢™│⁸

♪כ○▬♄ LED⁸Ɫ꜡◕fi⁸

HCFT⁸◐☿ⱡfi │

TL ─ CCFL≢│⌂™ ─ ꜝ

fiⱪ─ ⅝↕⁸ │ ↕╣≡™╢ꜝfiⱪ

─ ⌐ ⌂ↄ⁸1 ─╖ ↕╣

╢ ⁹ 

0.5 

 ⌂⇔ ⌂⇔ 

─▬fi◒☺▼♇♩ │▬fiⱤ◒♩

ⱴכ◐fi◓ ╩ ∆╢ ⌐⅔↑╢

Pout ⅜ 10W╩ ⅎ╢

┘ ─ ⌐ ⇔≡ ↕╣

╢⁹ 

0.02× 

Pout  

10.0  

♃♇♅ⱤⱠꜟ 

♦▫☻ⱪ꜠▬ 
⌂⇔ ⌂⇔ 

⸗ⱡ◒꜡ ─כꜝ◌┘ ─♃♇♅ⱤⱠꜟ

♦▫☻ⱪ꜠▬⌐ ↕╣╢⁹ 
0.2 

♦▫☻◒ 

♪ꜝ▬Ⱪ 
⌂⇔ ⌂⇔ 

Ɫכ♪♦▫☻◒ ┘ ♪ꜝ▬Ⱪ╩

╘⁸№╠╝╢ ☺כ꜠♩☻ ⅜ ╕

╣╢⁹ ♪ꜝ▬Ⱪ⌐ ∆╢▬fi♃כⱨ▼

▬☻│ ≢│⌂™⁹ 

0.15 

 ─ ─℮∟⁸▬fi♃כⱨ▼כ☻ ─ ─ │ 2 ≢№╡⁸ ▬fi♃

☻כ▼ⱨכ ─ ─ │ ≢№╢⁹ 
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З-И ӶԌӗӆӎӞ 
 

Π ∩Ҕ ҏ₁  
 

͠8 Ӷ͡ԌӗӆӎӞ ₒ ─ ₓ 

ᵑ ─ ⅜ ⌐ ↕╣√ ↔≤─ ╩ ™≡ ↕

╣√ ─ ╩ ╠⌂™↓≤⁹ 

ᵒ ⅜ ⌐ ↕╣√ ↔≤─ ╩ ™≡ ↕╣√

─ ╩ ╠⌂™↓≤⁹ 

ᵓ ⅜0.5W ≢№╢↓≤⁹√∞⇔⁸Ⱡ♇♩꞉כ◒

│ ≤∆╢⁹ 

ᵔ ꜝfiⱪ⌐ ╩ ⇔≡™╢ │⁸ ─ ╩ √∆↓≤⁹ 

▪ ─ ⌐ ∆╢ ┘ ⌂ ⌐ ∆╢

⅜⌂↕╣≡™╢↓≤⁹ 

▬ ─ ꜝfiⱪ │ ╩ ∆╢ ╖⅜№╢↓≤⁹ 

ᵕ │ ─ │⁸ ─ 5 ≤

∆╢↓≤⁹ 

ᵖ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ꜝfiⱪ─ ⅜3,000 ≢№╢↓≤⁹ 

ᵒ ⌂ ╡ ≢№╢↓≤⁹ 

ᵓ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№

╡⁸ │ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦

☻♥ⱶ⅜№╢↓≤⁹ 

ᵔ ─ ┘ │ ─ ⇔ↄ│ ─

─√╘─ ─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵕ ⌐⅔↑╢Ɫ꜡◕fi ─ ⅜ ⌂ ╡ ↕╣≡

™╢↓≤⁹ 

ᵖ │ ⌐ⱪꜝ☻♅♇◒⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵗ ≤≤╙⌐ ↕╣╢ⱴ♬ꜙ▪ꜟ╛ ⅜ ⌂ ╡ ↕

╣≡™╢↓≤⁹ 

ᵘ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵙ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤⌂╢₈ⱪ꜡☺▼◒♃₉│⁸◖fiⱧꜙכ♃ ╩ ⇔⁸◖

fiⱧꜙכ♃ ─ ╩ ≢⅝╢ⱨ꜡fi♩ ─ ⅜ 5,000lm ─

≢№∫≡⁸ ─ ⁸ ≢ ∆╢╙─╩™™⁸1m ─ ≢ 60 ▬fi♅

1.2m×0.9m─☻◒ꜞכfi⌐ ≢⅝╢ⱪ꜡☺▼◒♃ ₈ ⱪ꜡☺▼◒♃₉

≤™℮⁹ ⱪ꜡☺▼◒♃─℮∟⁸ ⌐ 0.5m ─ ≢ ⌐ ≢⅝╢ⱪ꜡☺▼◒

♃╩₈ ⱪ꜡☺▼◒♃₉≤™℮⁹ ╩ ╗╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ ⅜ ⌐ ↕╣⁸ √╣╢ ╩

™℮⁹ ☻♃fiⱣ▬ │⁸ ─  ⁹╢№≢♪כ⸗

 ─ ᵓ⌐≈™≡│⁸AC ─ ┘ ≤⇔≡ ─ ─ ⌐

│ ⇔⌂™⁹ 
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 ─ ᵔ▪─₈ ⅜⌂↕╣≡™╢↓≤₉≤│⁸ ꜝfiⱪ ┘ ─

⁸ ↕╣╢ ⁸ │►◄Ⱪ◘▬♩─™∏╣⅛≢ꜚכ◙⌐ ⇔ ⅜

↕╣≡™╢ ⁸ ┘ ─ ꜝfiⱪ─ ⌂ ⌐ ∆╢ ⅜⌂↕╣≡

™╢↓≤╩™℮⁹ 

 ─ ᵔ▬─₈ ∆╢ ╖⅜№╢↓≤₉≤│⁸ ─ ╩ √∆↓≤╩™℮⁹ 

▪ │ ⅜ ⌐ ─ ꜝfiⱪ │ ╩ ╠

⇔⁸ │ ─ ⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓

≤╩ ╗⁹ ♩כꜟ╢∆ ⌐⅔↑╢ ⁸♩כꜟ ╢╟⌐♩כꜟ ⁸

─ ⌐ ∂√ ╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ꜝfiⱪ ┘ ⌐ ┘ Ⱪꜝfi

♪ ⌂≥╙ ⌐◙כꜚ⅜ ╛∆ↄ ↕╣≡™╢↓≤⁹ 

► ꜝfiⱪ ┘ ─ ⁸ ↕╣╢ ⁸ │►◄Ⱪ◘▬♩─

⌐◙כꜚ≢⅛╣∏™ ⇔ ─ ꜝfiⱪ │ ─ ⌐ ∆╢ ⌂

⁸ ⅜⌂↕╣≡™╢↓≤⁹ 

 ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ꜝfiⱪ─ ₉≤│⁸ ꜝfiⱪ⅜ ─ 50%╕≢ ∆╢

≢№∫≡⁸ ⌂ꜝfiⱪ ╩ ∆√╘─ ─ ╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ≤⇔≡ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ┘

─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ │ ╩ ⇔√╙─╩™℮

√∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ⌐ √∫≡⁸ ה ╩ ⇔⁸ ⌂ ה ─╖╩ ≤

∆╢↓≤⁹ 

▬ ⱴ♬ꜙ▪ꜟ╛ ⌐≈™≡│ ≤∆╢╟℮⌂ ─ ╩ ∆╢↓≤⁹ 

► ─ ⌐ ⌐ ↕╣≡™╢ ╩ ⇔⁸ ה ⌐

√∫≡ ⌐ ∆╢↓≤⁹ 

◄ ─ ꜝfiⱪ │ ╩ ∆╢ ╖⅜ ↕╣≡™╢ │⁸ ─

╖╩ ⇔√ ⌂ ╩ ℮↓≤⁹ 

 

 
 ─  

ɫ lm  ꜝfiⱪ─  ─ ─ kg  

ɫ 2,500  4.0×ɖ 

2,500֔ɫ 4,000  5.0×ɖ 

4,000֔ɫ 5,000 
1     0.003×ɫ×ɖ 

2  0.003×ɫ×ɖ×1.1 

  ɖ│ ≢№∫≡⁸ ⱪ꜡☺▼◒♃─ │ 1.2⁸∕╣ ─ │ 1.0 ≤∆╢⁹ 

 ⅜ 4,000lm ─ ≢№∫≡⁸ ⱪ꜡☺▼◒♃─ │⁸ ─

─ ⌐╟╠∏ 7.5kg ≤∆╢⁹ 
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 ─  
ɫ lm  ─ W  

ɫ 2,500 0.085×ɫ×ɖ×ɗ×ɘ 80 

2,500֔ɫ 5,000 0.077×ɫ×ɖ×ɗ×ɘ 80 

 ɖ⁸ɗ ┘ɘ│ ≢№∫≡⁸ ─ ╩ ∆⁹ 

ɖ ⅜ WXGA1,280×768♪♇♩ ─ⱪ꜡☺▼◒♃─ │ 1.1⁸∕╣

─ │ 1.0 

ɗ ⱪ꜡☺▼◒♃ │ ⱪ꜡☺▼◒♃─ │ 1/cosɝ⁸∕╣ ─

│ 1.0⁹√∞⇔⁸ɝ│ ⱪ꜡☺▼◒♃─꜠fi☼ Ⱶꜝכ ╩ ╢

≤ ─ ≤⇔⁸ ≢ 1.3 ≤∆╢ 

ɘ ⌐ꜝfiⱪ╩ 2 ∆╢ │ 1.5⁸∕╣ ─ │ 1.0 
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З-Й ӊ͒ӧԉӢӗ  
 

Π ∩Ҕ ҏ₁  
 

͠9͡ӧө͒ӊ͒

ӧԉӢӗ 
ₒ ─ ₓ 

ᵑ ─☺♇ꜞ♩כ◌כ♫♩ ┘ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─◦☻

♥ⱶ⅜№╢↓≤⁹ 

ᵒ ☺♇ꜞ♩כ◌כ♫♩√⇔ ─ ꜟ◒▬◘ꜞꜟ▪ꜞ♥ⱴה

⅜ ⇔√ ╩כ♫♩ ↄ⁹─50% ≢№╢↓

≤⁹ 

ᵓ ☺♇ꜞ♩כ◌כ♫♩√⇔ ─ ⅜ ⇔√

╩כ♫♩ ↄ⁹ ─95% ≢№╢↓≤⁹ 

ᵔ ☺♇ꜞ♩כ◌כ♫♩√⇔ ─ │ ≢⅝⌂™

⌐≈™≡│⁸ ⅜ ╦╣√ ≢⁸ ↕╣⁸ ↕

╣⌂™↓≤⁹ 

ᵕ♩♫כ─ ⅜ ↕╣≡™╢↓≤⁹ 

ᵖ │⁸◌♪Ⱶ►ⱶ⁸ ⁸ ⁸☿꜠fi ┘∕─ ╩

≤⇔≡ ╕⌂™↓≤⁹ 

ᵗ ↕╣╢ ⅜ ⌐ ∆╢ │⁸ ╩

∆╢↓≤⅜ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⱪꜝ☻♅♇◒⅜⁸─☺♇ꜞ♩כ◌כ♫♩√⇔ │ ≤⇔≡

⌐☺♇ꜞ♩כ◌כ♫♩┘ ↕╣╢ ╖⅜№╢↓≤⁹ 

ᵒ ◦☻♥ⱶ─ ┘ ⌐ ╢ ─ ╩ √∆↓

≤╩ ∆ ╩ ⅎ≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠10͡ӃԒӎӊ

͒ӧԉӢӗ 
ₒ ─ ₓ 

ᵑ ▬fi◒◌כ♩ꜞ♇☺─ ◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵒ ⇔√▬fi◒◌כ♩ꜞ♇☺ ─ ꜟ◒▬◘ꜞꜟ▪ꜞ♥ⱴה

⅜ ⇔√ ▬fi◒╩ ↄ⁹ ─25% ≢№╢↓

≤⁹ 

ᵓ ⇔√▬fi◒◌כ♩ꜞ♇☺ ─ ⅜ ⇔√

▬fi◒╩ ↄ⁹ ─95% ≢№╢↓≤⁹ 

ᵔ ⇔√▬fi◒◌כ♩ꜞ♇☺ ─ │ ≢⅝⌂™

⌐≈™≡│⁸ ⅜ ╦╣√ ≢⁸ ↕╣⁸ ↕

╣⌂™↓≤⁹ 

ᵕ▬fi◒─ ⅜ ↕╣≡™╢↓≤⁹ 

ᵖ ↕╣╢ ⅜ ⌐ ∆╢ │⁸ ╩

∆╢↓≤⅜ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ◦☻♥ⱶ─ ┘ ⌐ ╢ ─ ╩ √∆↓

≤╩ ∆ ╩ ⅎ≡™╢↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
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  ─ ─ ─ ₉☺♇ꜞ♩כ◌כ♫♩₈╢∆≥ │₈▬fi◒◌₉☺♇ꜞ♩כ

☺♇ꜞ♩כ◌₈ ₉≤™℮⁹ │⁸ √⌐ ∆╢ ─ ≢№∫≡⁸◖Ⱨכ ╛ⱪ

ꜞfi♃⌂≥─ ─ ⌐ │ ⇔≡™╢╙─│ ╕⌂™⁹ 

⁸│≥₉☺♇ꜞ♩כ◌כ♫♩₈  ╩ ⇔√◖Ⱨכ ⁸ⱪꜞfi♃ ┘ⱨ□◒

◦Ⱶꜞ ─ ⌐ ╩כ♫♩╢╣↕ כ♫♩√⇔ ⁸ │ ꜚ♬♇♩─™

∏╣⅛ ≈ ╩ ╖ ╦∑≡ ↕╣╢ ⁸₈≡∫№≢☺♇ꜞ♩כ◌─╘√─ ♩

₉☺♇ꜞ♩כ◌כ♫ │₈ ⁸⇔∞√℮⁹™╩₉☺♇ꜞ♩כ◌כ♫♩ ꜚ♬♇♩ ┘

⅛╠ כ♫♩⁸│≡™≈⌐☺♇ꜞ♩כ◌╢╣↕ ≤─☿♇♩ ⌐ ╡

כ♫♩⁸⇔≥ ⁸ │ ꜚ♬♇♩ ≢ ↕╣╢ │ ≤∆

╢⁹ 

▪ ₈ ⁸│≥₉☺♇ꜞ♩כ◌כ♫♩ ⱷכ◌כ⌐╟∫≡ │ ↕╣√

 ℮⁹™╩☺♇ꜞ♩כ◌כ♫♩

▬ ₈ ⁸│≥₉☺♇ꜞ♩כ◌כ♫♩ ╩כ♫♩⌐☺♇ꜞ♩כ◌כ♫♩ ⇔⁸

⌐ ∂≡ ╩ ⇔⁸ │ ↕╣╢ │ ─™∏╣⅛

⌐ ─≥↓╢№≢☺♇ꜞ♩כ◌  ℮⁹™╩☺♇ꜞ♩כ◌כ♫♩√╣↕╩

 ₈▬fi◒◌⁸│≥₉☺♇ꜞ♩כ▬fi◒☺▼♇♩ ╩ ⇔√◖Ⱨכ ⁸ⱪꜞfi♃ ┘

ⱨ□◒◦Ⱶꜞ ─ ⌐ ↕╣╢▬fi◒╩ ⇔√▬fi◒♃fi◒ ┘ Ⱬ♇♪ ⅝▬

fi◒♃fi◒≢№╢ ⁸₈≡∫№≢☺♇ꜞ♩כ◌─╘√─ ▬fi◒◌₉☺♇ꜞ♩כ │

₈ ▬fi◒◌℮⁹™╩₉☺♇ꜞ♩כ 

▪ ₈ ▬fi◒◌⁸│≥₉☺♇ꜞ♩כ ⱷכ◌כ⌐╟∫≡ │ ↕╣√

▬fi◒◌℮⁹™╩☺♇ꜞ♩כ 

▬ ₈ ▬fi◒◌⁸│≥₉☺♇ꜞ♩כ ▬fi◒◌כ♩ꜞ♇☺⌐▬fi◒╩ ⇔⁸

⌐ ∂≡ ╩ ⇔⁸ │ ↕╣╢ │ ─™∏╣⅛

⌐ ─≥↓╢№≢☺♇ꜞ♩כ◌ ╩↕╣√▬fi◒◌℮⁹™╩☺♇ꜞ♩כ 

 ₈ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ₉≤│⁸ ≤⇔≡─ꜞ◘▬◒ꜟ╩™℮⁹◄Ⱡꜟ◑כ ╛

⁸●☻ ⁸ ☻◒כ◖⁸ │ ╕⌂™⁹ 

 ₈ ꜟ◒▬◘ꜞꜟ▪ꜞ♥ⱴה ₉≤│⁸ ╖≤⌂∫≡ ↕╣⁸ ↕╣√◌

☺♇ꜞ♩כ ─ ─℮∟⁸ │ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ↕╣√ ─ ╩™

℮⁹√∞⇔⁸₈ ☺♇ꜞ♩כ◌√╣↕ ₉─ ⅛╠⁸►◄Ⱪ◘▬♩ │◌♃꜡◓ ⌐⅔

™≡ ≤⇔≡ ☺♇ꜞ♩כ◌╢™≡⇔ │ ↄ⁹ 

 ₈ ₉≤│⁸ ╖≤⌂∫≡ ↕╣⁸ ☺♇ꜞ♩כ◌√╣↕ ─℮

∟⁸ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ⁸◄Ⱡꜟ◑כ ╛ ⁸●☻ ⁸ כ◖│

◒☻ ↕╣√ ─ ╩™℮⁹√∞⇔⁸₈ ☺♇ꜞ♩כ◌√╣↕ ₉─

⅛╠⁸►◄Ⱪ◘▬♩ │◌♃꜡◓ ⌐⅔™≡ ≤⇔≡ ꜞ♩כ◌╢™≡⇔

♇☺ │ ↄ⁹ 

⌐☺♇ꜞ♩כ◌כ♫♩  ╢ ─ ᵑ ┘▬fi◒◌כ♩ꜞ♇☺⌐ ╢ ─ ᵑ─

₈ ◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆↓≤╩™℮⁹ 

▪ │ ⅜ ⌐ ☺♇ꜞ♩כ◌─╖ ╩ ╠ ⇔⁸

│ ─ ⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩

╗⁹ ♩כꜟ╢∆ ⌐⅔↑╢ ⁸♩כꜟ ╢╟⌐♩כꜟ ⁸ ─

⌐ ∂√ ╩ ⇔≡™╢↓≤⁹ 

▬ ☺♇ꜞ♩כ◌ ⌐⁸ ┘ Ⱪꜝfi♪ ⌂≥╙ ⅜◙כꜚ╩ ╛∆

™╟℮⌐ ⇔≡™╢↓≤⁹ 

► ─ ⁸ ↕╣╢ ⁸ ─ │►◄Ⱪ◘▬♩─™∏

⌐◙כꜚ≢⅛╣ ⇔ ☺♇ꜞ♩כ◌ ─ ⌐ ∆╢ ⌂ ⁸

⅜⌂↕╣≡™╢↓≤⁹ 

⌐☺♇ꜞ♩כ◌כ♫♩  ╢ ─ ᵔ ┘▬fi◒◌כ♩ꜞ♇☺⌐ ╢ ─ ᵔ─

₈ ₉≤│⁸ │ ≢⅝⌂™ ⌐≈™≡│⁸ ☺♇ꜞ♩כ◌

╩ ⇔√ ⅜ ╠─ ⌐⅔™≡ ⌐ ה ⇔≡™╢↓≤╩™™⁸ ─

⅜ ∆╢ ◦☻♥ⱶ⌐╟∫≡ ℮ ⌐⅔™≡ ╦↕╣√ ⁸
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⌐╟∫≡ ℮ ╩ ↄ⁹ │ ╕╣⌂™⁹√∞⇔⁸∕─ ⅛╠⁸►◄Ⱪ◘▬♩ │◌♃

꜡◓ ⌐⅔™≡ ≤⇔≡ ☺♇ꜞ♩כ◌╢™≡⇔ │ ↄ⁹ 

כ♫♩  ┘▬fi◒─₈ ₉≤│⁸ ─ ⌐╟╢⁹ 

▪ כ♫♩ ┘▬fi◒⌐│⁸ ─ᵑ ᵓ─ ⅜ ≤⇔≡ ↕╣≡™⌂

™↓≤⁹ 

ᵑ◌♪Ⱶ►ⱶ⁸ ⁸ ⁸ ◒꜡ⱶ⁸♬♇◔ꜟ ┘∕─ ⁹√∞⇔⁸ ≤⇔

≡ ™╠╣╢ ─ ⅝™♬♇◔ꜟ─ ╩ ↄ⁹ 

ᵒ ─ a f ─ ⁹⌂⅔⁸d│ ⌐ ∆ ⁸e│ ECHA REACH

ꜞ☻♩ 2012 6 18 ⌐╟╢⁹ 

a.  EC 1272/2008─ Annex VI⁸ 3.1 ─◌♥◗ꜞ 1A⁸1B⁸ │ 2⌐ ↕╣╢

⅜╪  

b. EC 1272/2008─ Annex VI⁸ 3.1 ─◌♥◗ꜞ 1A⁸1B⁸ │ 2⌐ ↕╣╢

 

c. EC 1272/2008─ Annex VI⁸ 3.1 ─◌♥◗ꜞ 1A⁸1B⁸ │ 2⌐ ↕╣╢

 

d. REACH ─ Annex XIII ─ ⌐ ≠ↄ⁸ ⁸ PBT

│ ╘≡ ≢ ™ ─ vPvB  

e. REACH 59 1 ⌐ ─ꜞ☻♩ ™╦╝╢ SVHC ꜞ☻♩ ⌐ →╠╣√ ⌐

↕╣≡™╢  

f. EC 1272/2008─ Annex VI─ 3.1 │ 3.2 ⌐ ≠⅝ ─ Hⱨ꜠כ☼ │ R

ⱨ꜠כ☼╩ ℮ ─ꜝⱬꜞfi◓╩ ∆╢⁸ │ ─ ⌐ ∆

╢  

H370(R39/23/24/25/26/27/28) ╩ ∆╢ 

H371(R68/20/21/22) ╩ ∆╢⅔∕╣⅜№╢ 

H372(R48/25/24/23) ╩ ∆╢ 

H373(R48/20/21/22) ╩ ∆╢⅔∕╣⅜№╢ 

ᵓ ≈ ─▪♂ ⅜ ↕╣≡ ⌐ ∆▪Ⱶfi╩ ∆╢ ─№╢▪♂

│  

▬ כ♫♩ ┘▬fi◒⌐ ה ╩ ∆╢ ⌐│⁸₈ ─ ≢─

≤ ╩ ≤∆╢↓≤⌐ ∆╢ 2012 5 22 ─ ┘

(EU)No528/2012₉─ Annex I ⌐ꜞ☻♩↕╣√ ─╖╩ ≤⇔≡ ⇔≡

™╢↓≤⁹√∞⇔⁸ꜞ☻♩↕╣≡™⌂™ ╩ ∆╢ ⌐│⁸ ⌐ ≠™

≡ ⅜ ↕╣≡™╣┌ │ ↕╣╢⅜⁸ ⅜ ↕╣√ ⌐│∕─

╡≢⌂™⁹ 

► כ♫♩ ┘▬fi◒⌐ ⇔⁸Ames ⌐⅔™≡ ≢№╢↓≤⁹ 

◄ כ♫♩ ┘▬fi◒─ SDS ♩כ◦♃כ♦ ╩ ⅎ≡™╢↓≤⁹ 
 

1 REACH ─ Annex XIII ─ ╩ √∆ PBT │ vPvB  

 CAS No. 

1 ▪fi♩ꜝ☿fi ▪fi♩ꜝ☿fiⱭ⁸♩☻כ▪fi♩ꜝ☿fi  91995- 15- 2 

2 ▪fi♩ꜝ☿fi ▪fi♩ꜝ☿fiⱭ⁸♩☻כ  91995- 17- 4 

3 Ɑfi♃◒꜡꜡♅○ⱨ▼ⱡ133 ꜟכ- 49- 3 

4 ▪fi♩ꜝ☿fi ▪fi♩ꜝ☿fi  90640- 82- 7 

5 ▪fi♩ꜝ☿fi  90640- 80- 5 

6 ▪fi♩ꜝ☿fi ▪fi♩ꜝ☿fiⱭכ☻♩  90640- 81- 6 

7 ▪fi♩ꜝ☿fi 120- 12- 7 

8 Ɑꜟ◒꜡꜡Ⱪ♃ 1,3 ☺◄fi 87- 68- 3 

9 ◦◒꜡♪♦◌fi 294- 62- 2 

10 ♥♩ꜝⱷ♅ꜟ  75- 74- 1 

ꜟכ♃ꜟכ◖ 11  90640- 86- 1 
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12 Ⱨ♇♅ ꜟכ♃ꜟכ◖  92061- 94- 4 

13 ◒꜡꜡▪ꜟ◌fi 10 13  85535- 84- 8 

14 Ⱬ◐◘Ⱪ꜡⸗◦◒꜡♪♦◌fi 25637- 99- 4 

ꜟכ♃ꜟכ◖ 15 Ⱨ꜠fi  91995- 42- 5 

16 2,4 ☺◒꜡꜡ⱨ▼♬ꜟ 4ΐ ♬♩꜡ⱨ▼♬ꜟ◄1836 ꜟ♥כ- 75- 5 

17 Ⱨ♇♅ ꜟכ♃ꜟכ◖ Ⱨ꜠fi  91995- 52- 7 

18 ○◒♃Ⱪ꜡⸗☺ⱨ▼♬ꜟ◄32536 ꜟ♥כ- 52- 0 

19 1,1,1,3,3,3 Ⱬ◐◘Ⱪ♃fi 1 ▬ꜟ☺☻♃fiⱡ◐◘fi 56- 35- 9 

20 1,2,3 ♩ꜞ◒꜡꜡ⱬfi♀fi 87- 61- 6 

21 1,2,4 ♩ꜞ◒꜡꜡ⱬfi♀fi 120- 82- 1 

-Ⱨ♇♅ 65996ꜟכ♃ꜟכ◖ 22 93- 2 

23 
1,9,10,11,12,12 Ⱬ◐◘◒꜡꜡ 5 ○◐♁ 4,6 ☺○◐◘ 5ɠ

4 ♅▪♩ꜞ◦◒꜡ 7 2 1 0 2,8 ♪♦◌ 10 ◄fi 
115- 29- 7 

24 1,1,1 ♩ꜞ◒꜡꜡ 2,2 ⱦ☻ 4 ◒꜡꜡ⱨ▼♬ꜟ ◄♃fi 50- 29- 3 

25 r 1,c 2,t 3,c 4,c 5,t 6 Ⱬ◐◘◒꜡꜡◦◒꜡Ⱬ◐◘fi 58- 89- 9 

26 2,2,2 ♩ꜞ◒꜡꜡ 1,1 ⱦ☻ 4 ◒꜡꜡ⱨ▼♬ꜟ ◄♃ⱡ115 ꜟכ- 32- 2 

27 Ɑꜟ◒꜡꜡ⱬfi♀fi 118- 74- 1 
 

 ─ ▪Ⱶfi 

 CAS No. 

1 4-▪Ⱶⱡ☺ⱨ▼♬ꜟ 92- 67- 1  

2 ⱬfi☺☺fi 92- 87- 5  

3 4-◒꜡꜡- o-♩ꜟ▬☺fi 95- 69- 2  

4 2-♫ⱨ♅ꜟ▪Ⱶfi 91- 59- 8  

5 o-▪Ⱶⱡ▪♂♩ꜟ◄fi 97- 56- 3  

6 2-▪Ⱶⱡ- 4-♬♩꜡♩ꜟ◄fi 99- 55- 8  

7 p-◒꜡꜡▪♬ꜞfi 106- 47- 8  

8 2,4-☺▪Ⱶⱡ▪♬♁615 ꜟכ- 05- 4  

9 4,4ΐ-☺▪Ⱶⱡ☺ⱨ▼♬ꜟⱷ♃fi 101- 77- 9  

10 3,3ΐ-☺◒꜡꜡ⱬfi☺☺fi 91- 94- 1  

11 3,3ΐ-☺ⱷ♩◐◦ⱬfi☺☺fi 119- 90- 4  

12 3,3ΐ-☺ⱷ♅ꜟⱬfi☺☺fi 119- 93- 7  

13 3,3ΐ-☺ⱷ♅ꜟ-4,4ΐ-☺▪Ⱶⱡ☺ⱨ▼♬ꜟⱷ♃fi 838- 88- 0  

14 p-◒꜠◦☺fi 120- 71- 8  

15 4,4ΐ-ⱷ♅꜠fi ⱦ☻ ◒꜡꜡▪♬ꜞfi  101- 14- 4  

16 4,4ΐ-○◐◦☺▪♬ꜞfi 101- 80- 4  

17 4,4ΐ-♅○☺▪♬ꜞfi 139- 65- 1  

18 o-♩ꜟ▬☺fi 95- 53- 4  

19 2,4-♩ꜟ▬꜠fi☺▪Ⱶfi 95- 80- 7  

20 2,4,5 -♩ꜞⱷ♅ꜟ▪♬ꜞfi 137- 17- 7  

21 o-▪♬◦☺fi 90- 04- 0  

22 4-▪Ⱶⱡ▪♂ⱬfi♀fi 60- 09- 3  

 

  ╩ ℮ ☺♇ꜞ♩כ◌⁸│ ─ ⌐ √∫≡⁸ ┼─ ╛

╩ ⇔⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ☺♇ꜞ♩כ◌─ ─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵑ ⌐╟∫≡ ⅜ ⌂↕╣√╙─≢№╡⁸ כ♫♩הⱶꜗ☺ה

▬fi◒ ꜟ☼ⱡה╣ ה╡ ⌂≥─ ⌐≈™≡─ ↕╣╢

⌐ ∆╢ ⅜ ⇔√ ⌐⅔™≡⁸ ─ ⁸ ─

⅜⌂↕╣≡™╢↓≤ ⌐ ─ ☺♇ꜞ♩כ◌─ ─ ⌐ ∆╢

┼─ │⁸ │ ≢№∫≡╙ ≤⌂╢ ⅜ ™⁹⁹ 

ᵒ ─ ─ ╩ √∆ ─ ⌐ ∆╢◖Ⱨכ ⁸ⱪꜞfi♃ ─ ┼
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─ ─ ⌐ ╢ ⅜ ⇔√ │⁸ ─ ⁸

⁸Ⱪꜝfi♪ ⁸ ┘ ⇔√ ╩ ∆╢╟℮ ╘╢↓≤⁹ 

▬ ה ╩ ╕ⅎ▬fi◒◌כ♩ꜞ♇☺╩ ∆╢↓≤⁹ 

ᵑ ─ ™ ⅜ ⌂ ⁸ ∆╢ ⁸ ─ √╢

≢─ ╩ ∆╢ │⁸ ⁸ ○♂fi ⁸ ⌐ ╣⁸ ≤

─≤╣√▬fi◒◌כ♩ꜞ♇☺╩ ∆╢↓≤⁹ 

ᵒ ▬fi◒◌כ♩ꜞ♇☺⌐ ↕╣≡™╢▬fi◒≤ ▬fi◒◌כ♩ꜞ♇☺⌐

↕╣≡™╢▬fi◒│ ─╙─≢│⌂™↓≤⅛╠ ⅜ ⌂╢↓≤╩ ⇔⁸ ∆

╢▬fi◒◌כ♩ꜞ♇☺╩ ∆╢↓≤⁹ 

 ╩ ℮ ☺♇ꜞ♩כ◌⁸│ ─ ⌐ √∫≡⁸ ─ ┘

─ ◦☻♥ⱶהꜞ◘▬◒ꜟ◦☻♥ⱶה ◦☻♥ⱶ ─ ⌐ ∆╢ ─

─ ⅛╠⁸ ⅜ ─ ╩ ⅎ≡™╢↓≤ ⅎ┌⁸ ─ ≢ ∆╢►

◄Ⱪ◘▬♩ ≢ ≢⅝╢↓≤⌂≥ ⌐ ∆╢↓≤⁹ 

▪ כ♫♩ │▬fi◒⌐ ∆╢ Ames ⌐ ╢  

▬ כ♫♩ │▬fi◒⌐ ∆╢ SDS ♩כ◦♃כ♦  

► ⌐ ↕╣√ ◦☻♥ⱶ─ ┘ ⌐ ╢ ─ ╩ √∆

↓≤╩ ∆  
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И ּת ₡  

 

И-Д ּת ₡ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ תּ ₡ ₒ ─ ₓ 

ᵑ◘כⱣ ⌐№∫≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ⅛╠ ⇔√

◄Ⱡꜟ◑כ ⅜ 180 ≢№╢↓≤⁹√∞⇔⁸CPU─

⅜ CISC─ │⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√

↔≤─ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

▬ ○ⱨ⸗כ♪ ⅜ 1.0W ≢№╢↓≤⁸⅛≈⁸ ▪▬♪

♪כ⸗ꜟ ⅜ ─ ⌐╟╡ ↕╣√ ▪▬♪

♪כ⸗ꜟ ≢№╢↓≤⁹ 

ᵒ◒ꜝ▬▪fi♩ ⌐№∫≡│⁸▪─ │▬⁸► ┘◄─

™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ⅛╠ ⇔√

◄Ⱡꜟ◑כ ⅜ 200 ≢№╢↓≤⁹ 

▬ ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃

│ⱡכ♩Ⱪ♇◒◖fiⱧꜙכ♃─ │⁸ ▪─ ⌐╟╡

⇔√ ⅜ ▬─ ⌐╟╡ ⇔√

≢№╢↓≤⁹ 

► ꞉כ♥☻◒כ◦ꜛfi─ │⁸ ▪─ ⌐╟╡ ⇔√

⅜ ▬─ ⌐╟╡ ⇔√

≢№╢↓≤⁹ 

◄ ◦fi◒ꜝ▬▪fi♩─ │⁸ ▪─ ⌐╟╡ ⇔√

⅜ ─ ⌐╟╡ ⇔√

≢№╢↓≤⁹ 

ᵓ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

ᵔ ⱡכ♩Ɽ♁◖fi─ ⌐№∫≡│⁸ ה ─

⅜⌂↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ⇔ↄ│ ─ ─√╘─ ─

⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ⱡכ♩Ɽ♁◖fi⌐№∫≡│⁸ Ᵽ♇♥ꜞ ─

⅜ ⌐ ↄ⌂™↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁹ 

ᵔ │ ⌐ⱪꜝ☻♅♇◒⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇

◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁸ │⁸ ╩ ≤∆╢ⱪꜝ☻

♅♇◒≢№∫≡ ⅜ ↕╣√╙─⅜ ⌂ ╡

↕╣≡™╢↓≤⁹ 

ᵕ │ ⌐ⱴ◓Ⱡ◦►ⱶ ⅜ ↕╣╢ ⌐│⁸ ⱴ
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◓Ⱡ◦►ⱶ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵖ ≤≤╙⌐ ↕╣╢ⱴ♬ꜙ▪ꜟ╛ꜞ◌ⱣꜞCD ─ ⅜

⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵗ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵘ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ₉⌐ ╕

╣⌂™╙─≤∆╢⁹ 

ᵑ◘כⱣ ─℮∟⁸ ⅜ 1 ⌐≈⅝ 20 ⱷ● ─╙─ 

ᵒ256 ╩ ⅎ╢ⱪ꜡☿♇◘⅛╠⌂╢ ╩ ™≡ ╩ ∆╢↓≤⅜≢⅝╢

╙─ 

ᵓ ♃כ♦ ⅜ 1 ⌐≈⅝ 100ⱷ●ⱦ♇♩ ─╙─⌐

╢⁹ ⅜ 512 ─╙─ 

ᵔ ⁸ ⁸ ┘ ⅜™∏╣╙ ↕╣√

─╙─ 

ᵕ ⅜ 1 ⌐≈⅝ 100ⱷ● ─╙─ 

ᵖ ╠ ↕╣√ ╩ ™≡⁸ ⅛╠ ╩ ↑╢↓≤⌂⇔⌐ ↕╣╢╙

─≢№∫≡⁸ ♦▫☻◒ ╩ ⇔≡™⌂™╙─ 

Ᵽכ◘₈  ₉≤│⁸Ⱡ♇♩꞉כ◒╩ ☻ⱦכ◘≡⇔ ╩ ∆╢√╘⌐

↕╣√ ╩™℮⁹ 

 ₈◒ꜝ▬▪fi♩ Ᵽכ◘⁸│≥₉ ─ ╩™℮⁹ 

 ◄Ⱡꜟ◑כ ─ │⁸ ⌐╟╢⁹⌂⅔⁸ │ ╡ ≡╢╙─

≤∆╢⁹ 

◄Ⱡꜟ◑כ EM E×100 

E ◄Ⱡꜟ◑כ W/◑●  

EM ◄Ⱡꜟ◑כ W/◑●  

 ─ ᵑ▬⁸ ─ ᵒ▬⁸► ┘◄⁸ ⅛╠ ⌐⅔™≡ ∆╢◖fi

Ⱨꜙכ♃─ ┘ ⁸│♪כ⸗ ─≤⅔╡⁹ 

▪ ◖fiⱧꜙכ♃─  

1.♦☻◒♩♇ⱪ◖fiⱧꜙ⁸│≥♃כ ⅜ │ ─ ⌐ ↕╣╢↓

≤╩ ⇔√◖fiⱧꜙ⁸≡∫№≢♃כ ⌐│ ↕╣≡⅔╠∏⁸ ↑─⸗♬♃⁸

☻►⁸ⱴ♪כⱲכ◐ ╩ ∆╢╙─╩™℮⁹ 

2. ♦☻◒♩♇ⱪ◖fiⱧꜙכ◔─≈⁸1│≥♃כⱩꜟ╩ ∂≡ ─ ╩ ↑

╢ ≤⇔≡◖fiⱧꜙכ♃≤◖fiⱧꜙכ♃♦▫☻ⱪ꜠▬⅜ ∆╢♦☻◒♩♇ⱪ

◖fiⱧꜙ℮⁹™╩♃כ 

3.ⱡכ♩Ⱪ♇◒◖fiⱧꜙ⁸│≥♃כ ⌐ ↕╣⁸ ┼─ ╡

│ ⇔─™∏╣⅛≢ ∆╢╟℮⌐ ↕╣√◖fiⱧꜙ⁸≡∫№≢♃כ

♦▫☻ⱪ꜠▬⁸ ─ ♪כⱲכ◐ ┘ⱳ▬fi♥▫fi◓♦Ᵽ▬☻╩ ⇔≡™╢

╙─╩™℮⁹ 

4.꞉כ♥☻◒כ◦ꜛfi≤│⁸ ♃☻◒─℮∟⁸◓ꜝⱨ▫♇◒☻⁸CAD⁸♁ⱨ♩►

▼▪ ⁸ ╛ ⌂≥⌐ ↕╣╢ ╩♃כꜙfiⱧ◖◙כꜚ

™℮⁹ 

5.◦fi◒ꜝ▬▪fi♩≤│⁸ ╩ ╢√╘⌐ ◖fiⱧꜙכ♃ ┼─ ⌐

∆╢ ◖fiⱧꜙ⁸≡∫№≢♃כ ≢│⌂ↄ⁸ ─ ┼─

╩ ⇔≡™╢╙─╩™℮ ─⌂™ ⌐ ╢⁹⁹╕√⁸Ɫכ♪►▼

▪≤♦▫☻ⱪ꜠▬⅜ 1 ╩ꜟⱩכ◔─≈ ∂≡ ─ ╩ ↑╢ ◦fi◒ꜝ

▬▪fi♩╩ ╗⁹⌂⅔⁸ ≤⇔≡ ↕╣⁸◦fi◒ꜝ▬▪fi♩ ┘ⱡכ♩Ⱪ♇◒
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◖fiⱧꜙכ♃─ ╩≤╙⌐ √∆◖fiⱧꜙ⁸│♃כ ⌐⅔™≡ⱡכ♩Ⱪ♇◒◖fi

Ⱨꜙכ♃⌐ ╕╣╢╙─≤∆╢⁹ 

▬  ♪כ⸗

1.  ○ⱨ⸗⁸│≥♪כ ⌐ ↕╣⁸ ─ ⌐ ∫≡ ↕╣╢ ⌐

⅔™≡⁸ ≢№╡⁸ ⅜ ∆╢ ╩ ⅎ╢ ↓≤⅜≢⅝⌂

™ ⁹ 

⁸│≥♪כ⸗ⱪכꜞ☻.2 ↕╣⌂™ ⌐⁸ ⌐ │ ⌐╟╡ ╢

╩™℮⁹ 

3.▪▬♪ꜟ ≤│⁸○Ɑ꜠כ♥▫fi◓◦☻♥ⱶ╛∕─ ─♁ⱨ♩►▼▪─ ⅜

⅜ꜟ▬□ⱪ꜡ⱨ◙כꜚ⁸⇔ ↕╣⁸ ⌐╟∫≡ ◖fiⱧꜙכ♃⅜ ∆╢

▪ⱪꜞ◔כ◦ꜛfi⌐ ⅜ ™⌂│≢♪כ⸗ⱪכꜞ☻⁸╡⅔≡╣↕ ╩™℮⁹

▪▬♪ꜟ │⁸ ≥♪כ⸗ꜟ♪▬▪ ─♪כ⸗ꜟ♪▬▪ 2 ╡╟⌐♪כ⸗─≈

↕╣╢⁹ 

4. ꜟ♪▬▪⅜♃כꜙfiⱧ◖⁸│≥♪כ⸗ꜟ♪▬▪ ⌐ ⇔≡⅔╡⁸ ╩ ⇔

⌂™ ⌐ ⇔≡™╢⅜⁸ ⌐♪כ⸗ ↕╣≡™╢  ℮⁹™╩♪כ⸗─

5. ꜟ♪▬▪⅜♃כꜙfiⱧ◖⁸│≥♪כ⸗ꜟ♪▬▪ ⌐ ⇔≡⅔╡⁸ │○fi

≢⁸ ▪▬♪ꜟ│  ℮⁹™╩♪כ⸗™⌂™≡⇔

╢↑⅔⌐♪כ⸗ ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓

ꜝⱶ 26 7  ₉⌐╟╢⁹ 

 ─ ᵑ▬─○ⱨ⸗כ♪ ⌐≈™≡│⁸ ╩♩♇Ⱡ◘כ▬⌐ ⇔√Ⱡ♇

♩꞉כ◒⅛╠─ ⌐ ∂≡⁸◖fiⱧꜙכꜞ☻╩♃כⱪ⸗כ♪ │○ⱨ⸗כ♪⅛╠ ↕

∑╢ ₈►▼▬◒○fiꜝfi WOL₉≤™℮⁹ ⅜ ⌐↕╣≡™╢ │ ≤

⇔≡ 0.4W╩ ⇔√ 1.4W╩ ⌐ ™╢╙─≤∆╢⁹ 

╕√⁸ ♪כ⸗ꜟ♪▬▪ ─ │⁸ ⌐╟╢⁹ 

♪כ⸗ꜟ♪▬▪ W 24.0 N 1 ×8.0 PEEE 

N HDD Ɫכ♪♦▫☻◒♪ꜝ▬Ⱪ │ SSD ♪ꜝ▬Ⱪ ─  

PEEE IEEE802.3az ♩♇Ⱡ◘כ▬ ◑●ⱦ♇♩▬כ◘Ⱡ♇♩ⱳכ♩↔

≤⌐ ∆╢ 0.2W/◑●ⱦ♇♩ 

 ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כⱡכ♩Ⱪ♇◒◖fiⱧꜙ

♃כ ┘◦fi◒ꜝ▬▪fi♩⌐ ╢ ─ ⁸♦☻◒♩♇ⱪ◖fiⱧꜙ

⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃ ┘ⱡכ♩Ⱪ♇◒◖fiⱧꜙכ♃⌐ ╢

─ │⁸ ─ ⌐╟╢⁹ 

▪  

E 8,760/1,000 × POFF×TOFF PSL×TSL PLI×TLI PSI×TSI  

E kWh/  

POFF ○ⱨ⸗כ♪ W  

PSL ♪כ⸗ⱪכꜞ☻ W  

PLI ♪כ⸗ꜟ♪▬▪ W  

PSI ♪כ⸗ꜟ♪▬▪ W  

TX ┘ ⌐ ∆╢ ─ %  

⌐♪כ⸗ⱪכꜞ☻ ╦╡⁸ ♪כ⸗ 10W ─ ⌐ ╢⁹ ╩ ™╢♦

☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃ ┘ⱡכ♩Ⱪ♇◒◖fiⱧ

♃כꜙ ┘⌐ ⇔√◦☻♥ⱶ─☻ꜞכⱪ⸗כ♪╩ √⌂™◦fi◒ꜝ▬▪fi♩⌐≈™

≡│⁸ ♪כ⸗ⱪכꜞ☻⁸≡™⅔⌐ PSL ─ ╦╡⌐ ▪▬♪ꜟ

♪כ⸗ PLI ╩ ∆╢↓≤⅜≢⅝╢⁹ 

▬  

EMAX 1 A × TECBASE TECMEM TECGR TECST TECDIS TECSW TECEEE  

EMAX kWh/  
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A ⌐ ∆╢ ╩ √∆ ⌐ ↕╣╢  

TECBASE ⌐ ∆╢ kWh  

TECMEM ⌐ ∆╢◦☻♥ⱶ ⱷ⸗ꜞ─ kWh/◑●Ᵽ▬

♩  

TECGR ⌐ ∆╢ ◓ꜝⱨ▫♇◒☻ kWh  

TECST ⌐ ∆╢ ☺כ꜠♩☻ ─ kWh  

TECDIS ⌐ ∆╢ ♦▫☻ⱪ꜠▬─ kWh  

TECSW ⌐ ∆╢ ◓ꜝⱨ▫♇◒☻─ kWh  

TECEEE ⌐ ∆╢ IEEE802.3az ♩♇Ⱡ◘כ▬ ◑●ⱦ♇♩

⌐≥↔♩כⱠ♇♩ⱳ◘כ▬ ∆╢ kWh/◑●ⱦ♇♩  

 ꞉כ♥☻◒כ◦ꜛfi⌐ ╢ ┘ ─ │⁸ ─

⌐╟╢⁹ 

▪  

W 0.35×POFF 0.10×PSL 0.15×PLI 0.40×PSI 

POFF ○ⱨ⸗כ♪ W  

PSL ♪כ⸗ⱪכꜞ☻ W  

PLI ♪כ⸗ꜟ♪▬▪ W  

PSI ♪כ⸗ꜟ♪▬▪ W  

▬  

W 0.28× PMAX NHDD×5 8.76×PEEE×0.65 

PMAX W  

NHDD HDD Ɫכ♪♦▫☻◒♪ꜝ▬Ⱪ │ SSD ♪ꜝ▬Ⱪ ─  

PEEE IEEE802.3az ♩♇Ⱡ◘כ▬ ◑●ⱦ♇♩▬כ◘Ⱡ♇♩ⱳכ♩↔

≤⌐ ∆╢ 0.2W/◑●ⱦ♇♩ 

 ◦fi◒ꜝ▬▪fi♩⌐ ╢ ─ │⁸ ⌐╟╢⁹ 

ETMAX TECBASE TECGR TECWOL TECDIS TECEEE 

ETMAX kWh/  

TECBASE 60W 

TECGR ◓ꜝⱨ▫♇◒☻ 36W 

TECWOL ►▼▬◒○fiꜝfi WOL 2W 

TECDIS ⌐ ∆╢ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃⌐ ∆╢ ♦▫☻

ⱪ꜠▬ kWh  

TECEEE ⌐ ∆╢ IEEE802.3az ♩♇Ⱡ◘כ▬ ◑●ⱦ♇♩

⌐≥↔♩כⱠ♇♩ⱳ◘כ▬ ∆╢ kWh/◑●ⱦ♇♩  

√∞⇔⁸TECGR⁸TECWOL⁸TECDIS ┘ TECEEE─ ─ ⌐≈™≡│⁸ ⌐

≢ ⌐↕╣≡™╢ ⌐ ╢⁹ 

 ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ

╩™℮⁹ 

 ─ ᵓ⌐≈™≡│⁸Ɽכ♁♫ꜟ◖fiⱧꜙכ♃⌐ ∆╢↓≤≤⇔⁸ ─

─ │⁸JIS C 0950:2008 ה ─ ─ ─

─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸ JIS ─

⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 0950:2008 ⌐

∏╢╙─≤∆╢⁹ 

 ₈ ⱡכ♩Ɽ♁◖fi₉≤│⁸◒ꜝ▬▪fi♩ ─℮∟
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─╙─≢№∫≡⁸ ─ ─ ⌐ ∆╢╙─ ╩ ℮ ╛

─ ⌐ ↕╣╢╙─│ ↄ⁹ ╩™℮⁹ 

 ₈ ה ─ ₉≤│⁸ ─ ╩ √∆↓≤╩™℮⁹⌂⅔⁸

ⱳ⁸♩כ◦ꜞ▪ꜟⱳ⁸♩כⱤꜝ꜠ꜟⱳ⁸♩כPC◌⁸♪כS-ⱦ♦○ ─▬fi♃כⱨ▼▬

☻│⁸ ↕╣≡™⌂™↓≤⅜ ╕⇔™⁹ 

▪ ⸗♦ⱶ⁸CD/DVD⁸BD │⁸ ↕╣≡™⌂™↓≤≤⇔⁸ ⌐ │

≢№╢↓≤⁹ 

▬ ╩ ∆╢√╘─ USB▬fi♃כⱨ▼▬☻╩ ⅎ≡™╢↓≤⁹ 

 ⱡכ♩Ɽ♁◖fi─ Ᵽ♇♥ꜞ ⌐ ⌂ ≤│⁸

─ ⌐⅔™≡⁸◖fiⱧꜙכ♃╩ ↕∑⁸ ╩ ∆╢ ◦ꜗ♇♩♄►fi √╘

─ ⅜ ↕╣≡™╢↓≤╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ≤⇔≡ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ┘

─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ │ ╩ ⇔√╙─╩™

℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─

LCA ⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ╩ ≤∆╢ⱪꜝ☻♅♇◒╩ ∆╢ ⌐№∫≡│⁸ ─ ⅜ ↕╣≡™

╢↓≤⁹ 

▪ ⌐ ╢ ⅜ ה ↕╣≡™╢↓≤⁹ 

▬ ─ ┘ꜞ◘▬◒ꜟ─◦☻♥ⱶ⅜№╢↓≤⁹ 

► ꜞ◘▬◒ꜟ─ ≤⌂╠⌂™╟℮⁸ ╩ ≤∆╢ⱪꜝ☻♅♇◒─ ⌐

∆╢ ⅜⌂↕╣≡™╢↓≤⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─ ─ ╩⁸

╩ ∆╢╕≢ ה ∆╢↓≤⁹ 

▬ ⌐ √∫≡⁸ ה ╩ ⇔⁸ ⌂ ה ─╖╩ ≤

∆╢↓≤⁹ 

► ⱴ♬ꜙ▪ꜟ╛ꜞ◌Ᵽꜞ CD ─ ⌐≈™≡│ ≤∆╢╟℮⌂ꜝ▬☿fi☻

─ ╩ ∆╢↓≤⁹ 
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Ᵽכ◘  ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ 

 CPU─  I/O ☻꜡♇♩  CPU♁◔♇♩  

CISC 
32   1,950 

32   2,620 

RISC 

8   13 

8 40   31 

40   140 

IA64 
10   6.2 

10   22 

IA32 

0  1.3 

1 7  

2  1.2 

2 4  1.9 

4  6.7 

7   7.4 

  ₈ CISC₉≤│⁸ⱦ♇♩ ─ ⌂╢ ─ ╩ ≢⅝╢╟℮⌐ ↕╣√ CPU─

℮∟⁸ ⌐ ⌐ ↕╣√╙─╩™℮⁹ 

 ₈RISC₉≤│⁸ⱦ♇♩ ─ ⌂╢ ─ ╩ ≢⅝╢╟℮⌐ ↕╣√ CPU ─

CPU╩™℮⁹ 

 ₈IA64₉≤│⁸ⱦ♇♩ ─ ⌂╢ ─ ╩ ≢⅝╢╟℮⌐ ↕╣√ CPU─℮∟⁸

CISC ─╙─≢№∫≡⁸64ⱦ♇♩▪℮⁹™╩─╙─ꜗ♥◒♥◐כ 

 ₈IA32₉≤│⁸ⱦ♇♩ ─ ⌂╢ ─ ╩ ≢⅝╢╟℮⌐ ↕╣√ CPU─℮∟⁸

CISC ─╙─≢№∫≡⁸32ⱦ♇♩▪℮⁹™╩─╙─ꜗ♥◒♥◐כ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 74 22 3 31 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ ⌐⅔™≡ ∂⁹ 

 

 

 ◒ꜝ▬▪fi♩ ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ 

 
◒ꜝ▬▪fi♩ ─
┘ⱷ⸗ꜞ♅ꜗⱠꜟ ─  

 
 

GPU ◘▬☼ 

─╙─≢№∫≡ⱷ⸗ꜞ
♅ꜗⱠꜟ ⅜ 2 ─╙─ 

16◑●Ᵽ▬♩    2.25 

4◑●Ᵽ▬♩  
16◑●Ᵽ▬♩  

  0.34 

4◑●Ᵽ▬♩  

 17  0.31 

 17  0.21 

 
12 17  0.15 

12  0.21 

─╙─≢№∫≡
ⱷ⸗ꜞ♅ꜗⱠꜟ ⅜ 2 ─╙
──℮∟ ⌐A C▪♄ⱪ♃
╩כ ™╢╙─ 

   0.29 

─╙─≢№∫≡
ⱷ⸗ꜞ♅ꜗⱠꜟ ⅜ 2 ─╙
──℮∟ ⌐A C▪♄ⱪ♃
╩כ ™⌂™╙─ 

16◑●Ᵽ▬♩    2.25 

4◑●Ᵽ▬♩  
16◑●Ᵽ▬♩  

  0.51 

  0.64 

4◑●Ᵽ▬♩    0.53 

ⱷ⸗ꜞ♅ꜗⱠꜟ ⅜ 2 ─╙─    0.51 

  ₈ⱷ⸗ꜞ♅ꜗⱠꜟ ₉≤│⁸ⱷ⸗ꜞ◖fi♩꜡כꜝ⅛╠ ∆╢ ┼─Ᵽ☻▬fi♃
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─☻כ▼ⱨכ ♅ꜗⱠꜟ─ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╠ ↕╣√ ╩ ™≡⁸ ⅛╠ ╩ ↑╢↓≤⌂

⇔⌐ ↕╣ ╢╙─╩™℮⁹ 

 ₈ GPU₉≤│⁸ ♃כ♦ ─ⱪ꜡☿♇◘─℮∟⁸ ╩ꜞ⸗ⱷꜟ◌כ꜡─

∆╢╙─╩™℮⁹ 

 ₈ ◘▬☼₉≤│⁸ ─ ╩☿fi♅ⱷכ♩ꜟ ≢ ⇔√ ╩ 2.54

≢ ⇔≡ ╩ ⇔√ ╩™℮⁹ 

 

 

 ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃ ┘◦fi◒ꜝ▬▪fi♩

♪כ⸗─  

  ♪כ⸗

ⱪ꜡◐◦ ⌂Ⱡ♇♩꞉כ◒  

  
☻ⱦכ◘  

Ⱡכⱶ◘כⱦ☻ 
 

TOFF 45  40% 30% 25  20% 

TSL 5% 15% 28% 36% 45% 

TLI  15% 12% 10% 8% 5% 

TSI 35% 33% 32% 31% 30  

 ⱪ꜡◐◦ ⌂Ⱡ♇♩꞉כ◒ ♪כ⸗ⱪכꜞ☻⁸│≥ │ 10W

─ ≢─ ─♪כ⸗ ⁸Ⱡ♇♩꞉כ◒─ ╩ ⇔⁸↕╠⌂╢ ╩

↕╣√ ⌐ ↄ ∆╢◖fiⱧꜙכ♃─ ╩™℮⁹ ⌐⅔™≡

∂⁹ 

ᵑ ≤│⁸ ─ ⁸◦☻♥ⱶ⅜Ⱡ♇♩꞉כ◒┼─ ≤Ⱡ♇♩꞉כ◒─

╩ ∆╢√╘▬fi♃כⱠ♇♩ⱪ꜡♩◖ꜟ IPv4 ┘ IPv6 ⌐ ∆╢

⅜№╢↓≤╩™℮⁹ 

ᵒ ≤│⁸ ─ ⁸◦☻♥ⱶ⅜꜡כ◌ꜟⱠ♇♩꞉כ◒─ ⅛╠─

⌐ ∂≡ ∆╢↓≤╩™™⁸ ╩ ╗⁹ 

ᵓⱠ♇♩꞉כ◒ Ⱡכⱶ◘כⱦ☻≤│⁸ ─ ⁸◦☻♥ⱶ⅜ⱱ☻♩◘כⱦ

☻ ┘Ⱡ♇♩꞉כ◒ ─ ╩ ⌐∆╢↓≤╩™™⁸ ╩ ╗⁹ 

ᵔ ≤│⁸ ─ ⁸◦☻♥ⱶ⅜ ⁸ ┘Ⱡ♇♩꞉כ◒

Ⱡכⱶ◘כⱦ☻⌐ ∆╢↓≤╩™℮⁹ 

 

 

 ⱡכ♩Ⱪ♇◒◖fiⱧꜙכ⸗─♃כ♪  

  ♪כ⸗

ⱪ꜡◐◦ ⌂Ⱡ♇♩꞉כ◒  

  
☻ⱦכ◘ / 

Ⱡכⱶ◘כⱦ☻ 
 

TOFF 25  25% 25% 25  25% 

TSL 35% 39% 41% 43% 45% 

TLI  10% 8% 7% 6% 5% 

TSI 30% 28% 27% 26% 25  
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 A  

  
 

 
 10% 20% 50% 100% 

 

 

IPS  

♦☻◒♩♇ⱪ 
0.81 0.85 0.88 0.85  0.015 

0.84 0.87 0.90 0.87  0.03 

 

♦☻◒♩♇ⱪ 

0.81 0.85 0.88 0.85  0.015 

0.84 0.87 0.90 0.87  0.04 

 

 

EPS  

ⱡכ♩Ⱪ♇◒ 
0.83    0.88 0.015 

0.84    0.89 0.03 

 

ⱡכ♩Ⱪ♇◒ 

0.83    0.88 0.015 

0.84    0.89 0.04 

 ≤│⁸ ─ 25%⁸50%⁸75% ┘ 100%≢ ⇔√≤⅝─ ─

╩™℮⁹ 

 

 

 TECBASE  

 ◓ꜝⱨ▫♇◒☻─  

♦☻◒♩♇ⱪ │ 

♦☻◒♩♇ⱪ 
ⱡכ♩Ⱪ♇◒ 

    

0 ◓ꜝⱨ▫♇◒☻ ≡ P֔ 3 69.0 P֔ 2 14.0 

I1  
│  

◓ꜝⱨ▫♇◒☻ 

3 P֔ 6 112.0 2 P֔ 5.2 22.0 

I2  6 P֔ 7 120.0 5.2 P֔ 8 24.0 

I3  P 7 135.0 P 8 28.0 

D1 
◓ꜝⱨ▫♇◒☻ 

3 P֔ 9 115.0 2 P֔ 9 16.0 

D2 P 9 135.0 P 9 18.0 

 P─ │⁸ ⌐╟╢⁹ 

P CPU─◖▪ ×CPU◒꜡♇◒ GHz  

◖▪ │ ⌂ CPU─◖▪ ╩ ⇔⁸CPU◒꜡♇◒ GHz │⁸TDP─

╩ ♩☻כⱲⱩכ♃⁸⇔ ≢│⌂™⁹ 
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 ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כ ♦☻◒♩♇ⱪ◖fiⱧꜙ⁸♃כⱡכ♩Ⱪ♇◒◖fiⱧ

♃כꜙ ┘◦fi◒ꜝ▬▪fi♩⌐⅔↑╢ ◓ꜝⱨ▫♇◒☻ TECGR ┘

 

 ♦☻◒♩♇ⱪ 
 

♦☻◒♩♇ⱪ 
ⱡכ♩Ⱪ♇◒ 

TECMEM kWh  0.8 

TECGR 

kWh  

G1 FB_BW֔16 36 14 

G2 16 FB_BW֔32 51 20 

G3 32 FB_BW֔64 64 26 

G4 64 FB_BW֔96 83 32 

G5 96 FB_BW֔128 105 42 

G6 

FB_BW128 

ⱨ꜠ □ⱶⱣ♇ⱨכ

192bit  

115 48 

G7 

FB_BW128 

ⱨ꜠ □ⱶⱣ♇ⱨכ ֕

192bit  

130 60 

TECSW kWh  0.5×G1 ⌂⇔ 

TECEEE kWh  8.76×0.2× 0.15 0.35  
8.76×0.2× 

0.10 0.30  

TECST kWh  26 2.6 

TECDIS kWh  ⌂⇔ 

8.76×0.35× 

1 EP × 

4×r 0.05×A  

8.76×0.30× 

1 EP × 

2×r 0.02×A  

  TECGR│⁸◦☻♥ⱶ⌐ ⇔√ ◓ꜝⱨ▫♇◒☻⌐ ∆╢╙─≤∆╢⁹ ⌂

◓ꜝⱨ▫♇◒☻⌐│ ⇔⌂™⁹ 

 FB_BW│⁸◑●Ᵽ▬♩ GB/s ⌐╟╢♦▫☻ⱪ꜠▬ⱨ꜠כⱶⱣ♇ⱨ□ ≢№╡⁸

│⁸ ⌐╟╢⁹ 

FB_BW♦כ꜠♃כ♩ MHz ×ⱨ꜠כⱶⱣ♇ⱨ□ 8×1000  

 ◓ꜝⱨ▫♇◒☻ TECSW ⌐│⁸ ◓ꜝⱨ▫♇◒☻ TECGR ╩ ∆

╢↓≤│≢⅝⌂™╙─≤∆╢⁹√∞⇔⁸ ◓ꜝⱨ▫♇◒☻╩ ⇔⁸ ⌐╟╡

◓ꜝⱨ▫♇◒☻╩ ⌐∆╢♦☻◒♩♇ⱪ ┘ ♦☻◒♩♇ⱪ◖fiⱧꜙכ♃⌐

≈™≡│⁸ ∆╢ G1◓ꜝⱨ▫♇◒☻ ─ 50%⌐ ∆╢ ╩ ∆╢↓≤⅜≢

⅝╢⁹ 

 TECST│⁸ ⌐ 2≈ ─ ☺כ꜠♩☻ ⅜ ∆╢ ⌐⁸1 ─╖

∆╢↓≤⅜≢⅝╢⁹ 

 TECDIS⌐⅔↑╢ EP│⁸ ♦▫☻ⱪ꜠▬⌐ ∆╢ ≢№╡⁸ ─≤⅔╡⁹ 

EP 0 ♦▫☻ⱪ꜠▬⌂⇔ 

EP 0.3 ♦▫☻ⱪ꜠▬≢№╡⁸ ─ ⅜ 27▬fi♅  

EP 0.75 ♦▫☻ⱪ꜠▬≢№╡⁸ ─ ⅜ 27▬fi♅  

r fiכꜞ◒☻│ ⱷ●Ⱨ◒☿ꜟ ⁸A│ fiכꜞ◒☻ ▬fi♅  
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И-Е ₤ӦӂӘӎ  
 

Π ∩Ҕ ҏ₁  
 

͠2͡ ₤ӦӂӘ

ӎ  
ₒ ─ ₓ 

ủ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ╩ ™≡

⇔√ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№

╡⁸ │ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦

☻♥ⱶ⅜№╢↓≤⁹ 

ᵒ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻

♅♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ♦▫☻◒ ₉

⌐ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ⅜ 1◑●Ᵽ▬♩ ─╙─ 

ᵒ♦▫☻◒─ ⅜ 40mm ─╙─ 

ᵓ ♃כ♦ ⅜ 1 ⌐≈⅝ 270◑●Ᵽ▬♩╩ ⅎ╢╙─ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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 ♦▫☻◒ ⌐ ╢ ◄Ⱡꜟ◑כ ─  
 

◄Ⱡꜟ◑כ 

─  
♦▫☻◒ 

─  
♦▫☻◒ ─ ┘    

♦▫☻◒ 

♦▫☻◒◘▬☼⅜ 75mm ≢№∫≡
♦▫☻◒ ⅜ 1 ─╙─ 

  
E exp(2.98×
ln(N) - 30.8)  

♦▫☻◒◘▬☼⅜ 75mm ≢№∫≡
♦▫☻◒ ⅜ 2 │ 3 ─╙─ 

  
E exp(2.98×
ln(N) - 31.2)  

♦▫☻◒◘▬☼⅜ 75mm ≢№∫≡
♦▫☻◒ ⅜ 4 ─╙─ 

  
E exp(2. 11×
ln(N) - 23.5)  

♦▫☻◒◘▬☼⅜ 50mm 75mm
≢№∫≡♦▫☻◒ ⅜ 1 ─╙─ 

5000
 

 
E exp(2.98×
ln(N) - 29.8)  

5000
6000

 
 

E exp(2.98×
ln(N) - 31.2)  

6000
 

 
E exp(4.30×
ln(N) - 43.5)  

♦▫☻◒◘▬☼⅜ 50mm 75mm
≢№∫≡♦▫☻◒ ⅜ 2 │ 3
─╙─ 

5000
 

 
E exp(2.98×
ln(N) - 31.5)  

5000
6000

 
 

E exp(2.98×
ln(N) - 32.2)  

6000
 

 
E exp(4.58×
ln(N) - 46.8)  

♦▫☻◒◘▬☼⅜ 50mm 75mm
≢№∫≡♦▫☻◒ ⅜ 4 ─
╙─ 

  
E exp(2.98×
ln(N) - 31.9)  

♦▫☻◒◘▬☼⅜ 40mm 50mm
≢№∫≡♦▫☻◒ ⅜ 1 ─╙─ 

  
E exp(2.98×
ln(N) - 30.2)  

♦▫☻◒◘▬☼⅜ 40mm 50mm
≢№∫≡♦▫☻◒ ⅜ 2 ─
╙─ 

  
E exp(2.98×
ln(N) - 30.9)  

◘Ⱪ◦☻♥ⱶ 

  

ⱷ▬fiⱨ
◘ⱶכ꜠
Ᵽכ ─
╙─ 

E exp(1.85×
ln(N) - 18.8)  

  

ⱷ▬fiⱨ
◘ⱶכ꜠
Ᵽכ
─╙─ 

E exp(1.56×
ln(N) - 17.7)  

  ₈ⱷ▬fiⱨ꜠כⱶ◘כⱣ₉≤│⁸ CISC ⱦ♇♩ ─ ⌂╢ ─ ╩ ≢⅝╢

╟℮⌐ ↕╣√ CPU─℮∟⁸ ⌐ ⌐ ↕╣√╙─╩™℮⁹ ⅜ ↕╣

Ᵽכ◘√ Ⱡ♇♩꞉כ◒╩ ☻ⱦכ◘≡⇔ ╩ ∆╢√╘⌐ ↕╣√

╩™℮⁹ ╩™℮⁹ 

 E ┘ N│ ─ ╩ ∆╙─≤∆╢⁹ 

E ◄Ⱡꜟ◑כ  

N  

 ln │ ╩ e≤∆╢ ╩ ∆⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 75 22 3 31 ─₈ ◄Ⱡꜟ◑כ ─

₉⌐╟╢⁹ 
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И-Ж ӦӂӘӶԋӃ 
 

Π ∩Ҕ ҏ₁  
 

͠3͡ӦӂӘӶԋ

Ӄ 
ₒ ─ ₓ 

ᵑ ┘ ⌐ ↕╣√ ╩ √∆↓≤⁹ 

ᵒ ⅜ ↕╣√≤⅝⁸ ⌐ ⌂ ⌐ ╢↓≤⁹ 

ᵓ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╡⁸

│ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥

ⱶ⅜№╢↓≤⁹ 

ᵒ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ⇔ↄ│ ─ ─√╘─ ─

⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤∆╢₈♦▫☻ⱪ꜠▬₉│⁸ ≤⇔≡◖fiⱧꜙכ♃─

≤⇔≡ ∆╢ ⌂╙─ ◖fiⱧꜙ⁸♃♬⸗♃כ♦☺♃ꜟⱨ◊♩ⱨ꜠כⱶ⁸◘▬Ⱡכ

☺♦▫☻ⱪ꜠▬ ≢№∫≡⁸ ◘▬☼⅜ 61▬fi♅ ─╙─≤∆╢⁹ 

 ─ ≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ╩

™℮⁹ 

 ─ ᵓ⌐≈™≡│⁸Ɽכ♁♫ꜟ◖fiⱧꜙכ♃ ⌐ ∆╢↓≤≤⇔⁸

─ ─ │⁸JIS C 0950:2008 ה ─ ─ ─

─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸ JIS

─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 0950:2008

⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 
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 ♦▫☻ⱪ꜠▬⌐ ╢○fi⸗כ♪ ─  

┘ 

◘▬☼ d ▬fi♅  

Dp֔20,000─ ─ 

W  

Dp 20,000─ ─ 

W  

d 12.0 ֔6.0×r0.05×A3.0 ֔6.0×r1 3.0×r2 0.05×A3.0 

12.0֔d17.0 ֔6.0×r0.01×A5.5 ֔6.0×r1 3.0×r2 0.01×A5.5 

17.0֔d23.0 ֔6.0×r0.025×A3.7 ֔6.0×r1 3.0×r2 0.025×A3.7 

23.0֔d25.0 ֔6.0×r0.06×A4.0 ֔6.0×r1 3.0×r2 0.06×A4.0 

25.0֔d֔61.0 ֔6.0×r0.1×A14.5 ֔6.0×r1 3.0×r2 0.1×A14.5 

30.0֔d֔61.0 

◘▬Ⱡכ☺♦▫☻ⱪ꜠▬⌐  
֔0.27×A8.0 

  ₈r₉│♦▫☻ⱪ꜠▬ ⱷ●Ⱨ◒☿ꜟ ╩⁸₈A₉│ ▬fi♅ ╩

∕╣∙╣ ∆⁹╕√⁸ Dp ┘ r 1⁸r 2─ │⁸ ⌐╟╢⁹ 

Dp r×106 A 

Dp 20,000─  

r 1 20,000×A 106 r 2 Dp 20,000 ×A 106 

 ₈○fi⸗⁸│≥₉♪כ ╩ 1≈ ⇔≡™╢≤⅝─  ℮⁹™╩♪כ⸗

 ₈◘▬Ⱡכ☺♦▫☻ⱪ꜠▬₉≤│⁸ ⌐ ◘▬☼⅜ 12 ▬fi♅╟╡ ⅝ↄ⁸

⅜ 5,000 ─ ╩™℮⁹ 

 ─ᵑ⅛╠ᵓ⌐ ∆ ┘ ╩∆═≡ ∆╢◖fiⱧꜙ⁸│≡™≈⌐♃♬⸗♃כ ⌐

∫≡ ↕╣√ ─ P⌐ ─ PEP╩ ⇔≡ ↕╣√ ╩ ⌐ ™╢

╙─≤∆╢⁹ 

ᵑ ◌Ᵽכ●ꜝ☻─ ⌐⅛⅛╦╠∏⁸ ⌂ↄ≤╙ 85 ─ ⌐⅔™≡ 60:1

─◖fi♩ꜝ☻♩ ⅜ ↕╣╢╙─ 

ᵒ2.3 ⱷ●Ⱨ◒☿ꜟ ─ ─╙─ 

ᵓIEC 61966 2- 1⌐╟╡ ↕╣≡™╢⁸ ⌂ↄ≤╙ sRGB─ ◘▬☼─╙─ ⌐

⅔↑╢ │⁸ ─ sRGB ─ 99% ⌐ ⇔≡™╢ ╡ ↕╣╢  

◘▬☼⅜ 27▬fi♅ ─ PEP 0.30×P 

◘▬☼⅜ 27▬fi♅ ─ PEP 0.75×P 

 ⌐╟╡ ⌐ ∂≡♦▫☻ⱪ꜠▬─ ╢↕╩ ∆╢ ⅜ ⌐↕╣

≡™╢ ⌐≈™≡│⁸ ⌐ ∫≡ ↕╣√ P ⌐ ─ PABC╩ ⇔≡

↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹√∞⇔⁸ ─ RABC⅜ 20%

─ │ PABC╩ ⇔⌂™⁹ RABC ┘ PABC─ │⁸ ⌐╟╢⁹ 

RABC 100× P300 P10 P300 

P300│ 300lux ─ ⁸P10│ 10lux ─ ≢ ⇔√≤⅝─  

PABC 0. 10×P 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ─

25 6  ₉⌐╟╢⁹ 

 

 



69 

 ♦▫☻ⱪ꜠▬⌐ ♪כ⸗ⱪכꜞ☻╢ ┘○ⱨ⸗כ♪ ─  

 ♪כ⸗ⱪכꜞ☻

W  

○ⱨ⸗כ♪ 
W  

֔0.5 ֔0.5 

⁸│≥₉♪כ⸗ⱪכꜞ☻₈   ⇔≡™╢ │ ⅛╠ ╩ ⇔√ ⌐ ⅜

∆╢ ♪כ⸗ ↕╣≡™╢ ⁸Ⱡ♇♩꞉⁸◒כ ⁸ ⅛

╠ ╩ ↑ ∫√ ⌐ ╠⅛♪כ⸗ ≢№╢↓≤⁹ ╩™℮⁹ 

♪כ⸗ⱪכꜞ☻  ─ │⁸ ─Ⱪꜞ♇☺ │Ⱡ♇♩꞉כ◒ ⌐ ∆╢☻

♪כ⸗ⱪכꜞ ┘ ─ ⌐ ♪כ⸗ⱪכꜞ☻╢∆

╩ ⇔≡ ↕╣√ ╩ ⌐ ™╢╙─≤∆╢⁹ 

 ₈○ⱨ⸗⁸│≥₉♪כ ⌐ ⇔≡™╢⅜⁸○fi⸗כ♪ ─╣∏™─♪כ⸗ⱪכꜞ☻│

╙ ⇔≡™⌂™≤⅝─ ♪כ⸗ ⌐╟╢ ☻▬♇♅ │ ─

⌂ ⌐╟∫≡─╖⁸ ╩♪כ⸗ ↕∑╢↓≤⅜≢⅝╢⁹ ╩™℮⁹⌂⅔⁸ ∏⇔╙ ⸗

╩♪כ ⅎ≡™╢ │⌂ↄ⁸ ╩♪כ⸗ ∆╢ ─ │⁸ ─ ╩ √∆↓≤⁹ 

 ─ ⌐≈™≡│⁸₈ ◄Ⱡꜟ◑כ♃☻כⱪ꜡◓ꜝⱶ─

25 6  ₉⌐╟╢⁹ 

 

 
 Ⱪꜞ♇☺ │Ⱡ♇♩꞉כ◒ ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

 ≤⌂╢  
 

W  

Ⱪꜞ♇☺  

USB1.x 0.1 

USB2.x 0.5 

USB3.x⁸♦▫☻ⱪ꜠▬ⱳכ♩ ⁸◘fi♄כⱲꜟ

♩ 
0.7 

Ⱡ♇♩꞉כ◒  

Wi- Fi  2.0 

ⱨ□☻♩▬כ◘Ⱡ♇♩ 0.2 

◑●ⱦ♇♩▬כ◘Ⱡ♇♩ 1.0 

 

 
 ⌐ ♪כ⸗ⱪכꜞ☻╢∆  

 ≤⌂╢  
 

W  

☿fi◘כ ☿fi◘0.5 כ 

ⱷ⸗ꜞ 
ⱨꜝ♇◦ꜙⱷ⸗ꜞ◌כ♪ ☻ⱴ⁸כ♄כꜞ♪כ◌♩כ◌ⱷ

ꜝ▬fi♃כⱨ▼⁸☻כⱧ◒♩Ⱪꜞ♇☺ 
0.2 
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И-З ₭ ԀӦӂӁ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡₭ ԀӦ

ӂӁ 
ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤₡ ─ ⌐☻כ◔│ ₢⁹ 

ᵑ ⱪꜝ☻♅♇◒⅜◔כ☻ ─ 30% ↕╣≡™╢↓

≤⁹ 

ᵒ ↕ 5mm ─☻ꜞⱶ♃▬ⱪ◔⁸≥↓╢№≢☻כ │ ♃▬

ⱪ ☻Ⱨfi♪ꜟ♃▬ⱪ⌂≥ ≢№╢↓≤⁹ 

ᵓ ╩ ≤∆╢ⱪꜝ☻♅♇◒≢№∫≡ ⅜

↕╣√╙─⅜ ↕╣≡™╢↓≤⁹ 

ᵔ ⌐№∫≡│⁸ Ɽꜟⱪ 70% ≢№╢↓≤⁹╕√⁸

─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─ ─

│⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑╢

⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹

√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡ ↕

╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

 

ₒ ₓ 

ᵑ ⌐ ⅜ ╕╣╢ ≢Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫

≡│⁸∕─ ─ │ ⌂ ⅜ ╕╣≡™╢ ⅛╠

↕╣√╙─≢№╢↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ⱷ♦▫▪₉│⁸ 12cm─ CD- R⁸CD- RW⁸DVD±R⁸

DVD±RW⁸DVD- RAM⁸BD- R⁸BD- RE≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢

⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

 √∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔

⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 
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Й ӉӴӂӘ₡₀  

 

Й-Д ӖԄԋӢӟ͒ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ӖԄԋӢӟ

͒ 
ₒ ─ ₓ 

ᵑ ⅜1.5W ≢№╢↓≤⁹ 

ᵒ ♪כ⸗ │○ⱨ⸗כ♪╩ ⅎ╢ כ⸗─╠╣↓⁸│≡™≈⌐

♪┼─ ⅜ ⌐10 ⌐ ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ⅜ ╩ ⅎ⌂™↓≤⁹ 

ᵒ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╡⁸

│ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥

ⱶ⅜№╢↓≤⁹ 

ᵓ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵔ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵕ ↕╣√ ─ ┘ ─ ↕⌐ ↕╣≡™╢↓≤⁹ 

ᵖ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵗ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─⌐≈™≡│⁸ ─ ─ ─ ≤∆╢₈◦ꜙ꜠♇♄

⌐₉כ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ─כ♃כ⸗ ⅜ 500W ─╙─ 

ᵒ ╩ ∫≡™⌂™≤⅝⌐⁸ ⌐ ⅜כ♃כ⸗ ⇔⌂™╙─ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ₉≤│⁸ ╩ ╣√ ≢⁸ ╩ ∫≡™⌂™≤⅝⌐ ↕╣╢

╩™℮⁹√∞⇔⁸ ♪כ⸗ │○ⱨ⸗כ♪╩ ⅎ╢ ⌐≈™≡│⁸↓╣╠─⸗

╢↑⅔⌐♪כ ╩™℮⁹ 

 ₈ ⁸│≥₉♪כ⸗ ⅜ ╦╣⌂⅛∫√ ⌐ ⌐ ╡ ⅎ╠╣

↕╣╢ ╩™℮⁹ 

 ₈○ⱨ⸗⁸│≥₉♪כ ⅜ ⇔√ ⌐ ○ⱨ ⌐╟∫≡ ╩ ∫√

╩™℮⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹ 
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Й-Е ӦӗӞԊằ ₡ 
 

Π ∩Ҕ ҏ₁  
 

͠2͡ӦӗӞԊằ

₡ 
ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ─ ╩ ╠

⌂™↓≤⁹ 

ᵒ ↕╣╢ ⅜ ⌐ ∆╢ │⁸ ╩

∆╢↓≤⅜ ≢№╢↓≤⁹ 
 

ₒ ₓ 

ᵑ▬fi◒ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢

↓≤⁹ 

ᵒ ↕╣╢ ⌐│⁸◌♪Ⱶ►ⱶ ⁸ ┘ ⅜

╕╣⌂™↓≤⁹√∞⇔⁸∕╣╠╩ ╗ ⅜ ⌐ ↕╣⁸

⁸ │ ↕╣╢ │⁸↓─ ╡≢⌂™⁹ 

ᵓ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵔ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵕ ♪כ⸗ ⅜ ╦╣⌂⅛∫√ ⌐ ⌐ ╡ ⅎ

╠╣╢ ╩™℮⁹ ∂⁹ כ⸗ⱨ○♩♇ꜗ◦♩כ○┘

♪ ⅜ ╦╣⌂⅛∫√ ⌐ ○ⱨ ⌐╟∫≡ ╩

∫√ ╩™℮⁹ ∂⁹ ┼─ │ ⌐ ⌐

↕╣≡™╢↓≤⁹√∞⇔⁸ ⁸ ∆╢↓≤⅜≢⅝⌂™

─ ⌐≈™≡│ ≤∆╢⁹ 

ᵖ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵗ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

   ₈♦☺♃ꜟ ₉≤│⁸♦☺♃ꜟ ╩ ⇔√ ─ ╩™℮⁹ 

  ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 

 

 ♦☺♃ꜟ ─◄Ⱡꜟ◑כ ─  

 

♦☺♃ꜟ ◄Ⱡꜟ◑כ W  

A3  B4 A4  

ⱪꜞfi♃  

 

ⱪꜞfi♃  

 

ⱪꜞfi♃  

 

ⱪꜞfi♃  

 

ⱪꜞfi♃  35.5 28 22 20 

 
ⱪꜞfi♃ №╡ 35.5  22  

ⱪꜞfi♃ ⌂⇔  24  19 

  ₈ⱪꜞfi♃ ₉≤│⁸Ɽ♁◖fi─ ⱪꜞfi♃≤⇔≡ ∆╢ ⅜

≤⇔≡ ↕╣⁸ ≤⇔≡ ╡ ∆↓≤─≢⅝⌂™╙─╩™℮⁹ 
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 ₈ ₉≤│⁸ ≤⇔≡Ɽ♁◖fi─ ⱪꜞfi♃≤⇔≡ ∆╢ ╩

≢⅝╢╙─ ┘Ɽ♁◖fi─ ⱪꜞfi♃≤⇔≡ ∆╢↓≤⅜≢⅝⌂™╙─╩™℮⁹ 

 ₈A3 ₉⁸₈B4 ₉⁸₈A4 ₉≤│⁸ ⌐╟╢⁹ 

  A3 ─ ⅜∕╣∙╣ 287mm⁸409mm ─╙─ 

  B4 ─ ⅜∕╣∙╣ 250mm⁸353mm ─╙─ 

  A4 ─ ⅜∕╣∙╣ 204mm⁸288mm ─╙─ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│ ⌐╟╢⁹ 

   E A ×B 8 

    A ∟ → ─ 1 ⌐⅔↑╢ Wh  

─ ה ⁸ │♦ⱨ◊ꜟ♩≢⁸♥☻♩♅ꜗכ♩╩ ⇔≡ 1 ╩

⇔⁸ᵑ─ ≢ ╩ ℮⁹ ∟⌐ ∂ ≢ 2 ─ ╩

⇔⁸ᵑ─ ≢ ╩ ℮⁹∕─ ∕─ ≢ ∆╢╙─≤∆╢⁹ 

 ⁹™⌂⇔│ ה

    B ─ 1 ⌐⅔↑╢ Wh  

─ ה 1 ╩ ⇔⁸ᵑ─ ≢ ╩ ℮⁹ ∟⌐

∂ ≢ 2 ─ ╩ ⇔⁸ᵑ─ ≢ ╩ ℮⁹∕─ ∕─ ≢

∆╢╙─≤∆╢⁹ 

    A⁸B─  

ᵑ 1 √╡─  200  

ᵒ 1 ─  2  

ᵓ 1 ─  400  

ᵔ  ⌐ ↕╣√ ─  

ᵕ ♥☻♩♅ꜗכ♩ A4⁸ 4 7% 

ᵖ  64g/ ─  

ᵗ ─  21±3ϴ 65±10% 

 ⌐ 12  

ᵘ ⱪꜞfi♃ ─ ─ ⁸ ⸗ⱨ○♩♇ꜗ◦♩כ○╢↑⅔⌐

♪כ │ ─┼♪כ⸗ ╩ ╘╢⁹ 

ᵙ ⸗כ♪ ─┼♪כ⸗ⱨ○♩♇ꜗ◦♩כ○┘ │ 5 ⌐☿♇♩∆

╢⁹√∞⇔⁸ ⁸ ∆╢↓≤⅜≢⅝⌂™ ─ ⌐≈™≡│

╩ ™╢⁹ 

ᵚ ⱪꜞfi♃ ─ ─ ♪כ⸗ⱨ○♩♇ꜗ◦♩כ○⁸ ╩ ↕

∑≡│⌂╠⌂™⁸╕√⁸ ⌐⅔↑╢ ─┼♪כ⸗ ╩ ╘╢⁹ 
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Й-Ж Έ  תּ
 

Π ∩Ҕ ҏ₁  
 

͠3͡Έ ₒ תּ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ┘ ╩ ⇔⁸ ╩

∑∏ ∆╢╙─≢№╢↓≤⁹ 

ᵒ ┘ ⅜ ↕╣╢ ⌐│⁸ ─ ≢

⅜5 ≢⅝╢╙─≢№╢↓≤⁹ 

ᵓ ─╖≢ ↕╣╢ ⌐│⁸ ⅜5 ≢⅝╢╙

─≢№╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ↕╣╢ ─ ⅜⁸ ⌂ ╡ ⌂™↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜

⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ ─ ה ⌐⅔™≡ ∆

╢ ─ ≤⇔⁸ ⌐⅔™≡ ∆╢ ─╙─ │ ↄ⁹ 

 ₈ ─ ₉≤│⁸ ─ ↕╣√ ⁸ ⌐ ↑╠╣≡ ↕╣≡™╢

╩™℮⁹ 

 ─ ᵓ⌐⅔↑╢ ─ ─ ╘ │ JIS B 7026 ⌐╟╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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Й-З ּת ₡ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡

תּ ₡ 
ₒ ─ ₓ 

ᵑ ─50% ⅜ ⅛╠ ↕╣╢↓≤⁹ 

ᵒ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─40% ↕╣≡™╢↓

≤⁹ 

 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ ─ ─ ⌐ ∆╢

╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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Й-И  
 

Π ∩Ҕ ҏ₁  
 

͠5͡Ẩ

Ґ אָ

 

ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⌐№∫≡│⁸ ⌐ ↕╣√ ─ ↔≤─

╩ ╠⌂™↓≤⁹ 

ᵒ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ╖─ ─ ◦☻♥ⱶ⅜№╡⁸ │

↕╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ │ ₉│⁸ ⅜ ⌐⅔↑╢

─ ₈ ₉₈ ₉₈ ₉ │₈ ₉≤∆╢⁹ 

 │JIS C 8515 ⌐ ∆╢ ⌐ ⇔≡ ∆╢╙─≤∆

╢⁹JIS C 8515≢ ↕╣╢▪ꜟ◌ꜞ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

 

 
 ⌐ ╢  

─  

ה↕  
Ɏ  

 

  
12⅛ ┘ 

 

 

61.5mm34.2mm  

1.5 520  465  

600mA( )  11  9. 9  

10 85  76  

2.2 16  14  

 

50.0mm26.2mm  

3.9( )  800  720  

400mA( )  8.0  7. 2  

20 80  72  

כ♃כ⸗)3.9  

ה )  
14  12  

 

50.5mm14.5mm  

43 60  54  

3.9 5.0  4.5  

100mA( )  15  13.5  

250mA( )  5.0  4. 5  

1000mA( )  220  195  

1,500mW 

650mW 
40  36  

24 33  29  

3.3 190  170  

 

44.5mm10.5mm  

5.1( )  130  115  

24 14.5  13.0  

5.1( כ♃כ⸗  

ה )  
2.0  1.8  

75 44  39  

600mA( )  170  150  

100mA( )  7.0  6.3  

 



77 

К ẕ  

 
Π ∩Ҕ ҏ₁  

 

ז1ּ͡͠  

 

͠2͡гЫж 

 

͠3 Ә͡ӽ͒ӧӴӈ

Ԓ 

ₒ ─ ₓ 

ᵑ │PHS⌐№∫≡│⁸▪ │▬─™∏╣⅛─ ╩ √∆↓

≤⁹ 

▪ ה ─ ⅜⌂↕╣≡™╢↓≤⁹ 

▬ ╩ ∑∏⌐⁸ ⌐ ∆╢▪ⱪꜞ◔כ◦ꜛfi─Ᵽ

⅜fi▪♇ⱪꜛ☺כ ≤⌂╢ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⌂≥⁸ ⌐ →╢ ⌐ ↕╣√

⅜⌂↕╣≡™╢↓≤⁹ ─ ⌐≈™

≡│⁸∕─ ⅜►◄Ⱪ◘▬♩╩│∂╘ ⌐╟╡ ↕

╣⁸ ⌐ ≢⅝╢↓≤⁹ 

ᵓ ─ ┘ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─◦☻♥ⱶ⅜№╢↓

≤⁹ ┘ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─◦☻♥ⱶ⌐≈™≡│⁸

─ ⅜ ⁸ │ ─►◄Ⱪ◘▬

♩╩│∂╘ ⌐╟╡ ↕╣⁸ ⌐ ≢⅝╢↓≤⁹ 

ᵔ ⇔√ ─ ─ │ ≢⅝⌂™ ⌐≈™≡

│⁸ ⁸ │ ⌐⅔™≡ ↕╣

╢◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵕⱣ♇♥ꜞכ ─ ⌐≈™≡⁸ ⁸ │

⌐⅔™≡ ∆╢◦☻♥ⱶ⁸ ┘ ∆╢√╘─ ╩

∆╢◦☻♥ⱶ⅜№╢↓≤ ⁹ 

ᵖ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ╛ ─ ─ ⌐╟╢ ◄

Ⱡꜟ◑כ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ │ ⌐ ⅜ ↕╣≡™╢ ⁸ ╩

⌂ ╡ ╕√│ ∆╢ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ╛ ─ ⌐≈™≡╙⁸ ∆╢◦☻♥ⱶ⁸ ┘

∆╢√╘─ ╩ ∆╢◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵔ ⌐⅔↑╢Ɫ꜡◕fi ─ ⅜ ⌂ ╡ ↕╣≡

™╢↓≤⁹ 

ᵕ │ ╗⁹⌐ⱪꜝ☻♅♇◒⅜ ↕╣╢ ⌐│⁸

ⱪꜝ☻♅♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵖ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵗ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 
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  ─ ─ ─ ≤∆╢₈ ₉≤│⁸ ⌐ ↕╣╢

≢ ⌐ ↕╣╢╙─≢№∫≡⁸ ─ ─ ⌐ ∆╢╙─╩™

℮⁹ 

 ─ ─ ─ ≤∆╢₈ ₉≤│⁸ ⌐ ↕╣╢ ≢

PHS ⌐ ↕╣╢╙─≢№∫≡⁸ ─ ─ ⌐ ∆╢╙─╩™℮⁹ 

 ─ ─ ─ ≤∆╢₈☻ⱴכ♩ⱨ◊fi₉≤│⁸ │ PHS⌐

╩ ↕∑√╙─≢⁸ Ⱪ◄►ה ╩ ⇔⁸ ⅜ ⌐▪ⱪꜞ◔

╩♩fi♁ⱨꜛ◦כ ⇔≡ ⅜ ⌂ ╩™℮⁹ 

 ₈ ה ─ ₉≤│⁸ ⌂ ╡ ┘ⱷכꜟ ⌐ ∆╢↓≤≤

∆╢⁹ 

 ─ ᵒ⌐≈™≡│⁸ ─ ↔≤⌐ ⌐ ↕╣√ ⅜⌂↕

╣≡™╢↓≤╩ ∆⁹ 

 ─ ᵓ─₈ ┘ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─

╩ √∆↓≤╩™℮⁹ 

─◦☻♥ⱶ⌐≈™≡│⁸ ─ ▪⁸▬ ┘►╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │

─ ⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹

♩כꜟ╢∆ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√ ╩ ⇔≡

™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⌐ ┘ Ⱪꜝfi♪ ⌂≥╙

⅜ ⌐ ╛∆ↄ ↕╣≡™╢↓≤⁹ 

► ─ ⁸ ↕╣╢ ⁸ ─ │►◄Ⱪ◘▬♩─™∏╣⅛

⌐◙כꜚ≢ ⇔ ─ ⌐ ∆╢ ⌂ ⁸

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ─◦☻♥ⱶ⌐≈™≡│⁸ ─ ◄ ┘○╩ √∆↓≤⁹ 

◄ ╛ⱪꜝ☻♅♇◒ ╩ ≤⇔≡ꜞ◘▬◒ꜟ∆╢√╘─ ⅜⌂↕╣≡™╢↓≤⁹ 

○ ─ ⌐≈™≡│⁸ ⌐ ⅜ ⌂╟℮ ⌂ ╡ ↕╣≡™╢↓

≤⁹ 

 ─ ᵕ⌐≈™≡│⁸ ◦☻♥ⱶ─ ⌐≤╙⌂™⁸ ⅜ ⌐

≢⅝⌂™ ⌐№∫≡│⁸₈ ₉│ ⇔⌂™╙─≤∆╢⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ 59 8 ─ ꜠▪ⱷ♃ꜟ

⌐⅔™≡ ↕╣√ 31 │ 17 ╩ ≤⇔≡ ─ ╩™

℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ≤⇔≡ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ┘

─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ │ ╩ ⇔√╙─╩™

℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ⌐ √∫≡⁸ ה ╩ ⇔⁸ ⌂ ה ╩ ≤∆╢

↓≤⁹ 

▬ ⱴ♬ꜙ▪ꜟ╛ ─ ⌐≈™≡│ ≤∆╢╟℮⌂ ─ ╩

∆╢↓≤⁹ 
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► ─ ⌐ ⌐ ↕╣≡™╢ ╩ ⇔⁸ ∆╢↓≤⁹ 

◄ ─ ⌐╟╡ ╩ ∆╢⌐ √∫≡│⁸ ◦☻♥ⱶ╩ ⇔

√ ⌂ ╩ ℮↓≤⁹ 

 

 
 ⌐ ╢  

   

☻כꜙ♦ꜞ  

─ ⁸

 

─ ╛ ╩⁸ ⇔≡™╢↓

≤⁹ 

─  

─ ╩ ⇔≡™╢↓≤⁹╕√⁸

─ ⌐ ╡ ╪≢™╢

↓≤⁹ 

─  
─ ⁸ ⅜ │ ⇔≡™

╢↓≤⁹ 

☻כꜚꜞ  

 
⌐≈™≡⁸ꜞ ⅜☻כꜚ ⌂ ⌐

⌂∫≡™╢↓≤⁹ 

ה ⇔╛∆™  
─╘√─☻כꜚꜞ ה ⅜ ≢№╢↓

≤⁹ 

ꜞ◘▬◒ꜟ  

ꜞ◘▬◒ꜟ ─

 

⌂ ╩ ╗ ╛ ⁸ ⁸▪ꜟⱵ♬►

ⱶ ─ ⅜ ≢⅝≡™╢↓

≤⁹ 

─ ╛ꜞ◘▬◒ꜟ╩ ∆╢

╩ ⇔≡™╢↓≤⁹ 

ה ⅜ ⌂  

≤⇔≡ ⅜ ⌂ ⁸

⌐∆╢√╘─ ה ⅜ ≢№╢↓≤⁹ 

─ ⅜ ⌂ ≢№╢↓≤⁹ 

ꜞ◘▬◒ꜟ─√╘─ ה ⅜ ≢№╢

↓≤⁹ 

─  

ꜞ◘▬◒ꜟ─√╘─ ⁸ ─

⅜ ≢№╢↓≤⁹ 

─ ⌐ ∆╢ⱪꜝ☻♅♇◒─ ⁸

⅜♪כ꜠◓ ⌂ ╡ ↕╣≡™╢↓≤⁹ 
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Л Ὄ  

 

Л-Д ₤  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ ₤  

 

͠2͡ ₤  

 

͠3͡ ₤

 

ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ╩ ™≡

⇔√ ◄Ⱡꜟ◑כ ⌐100/165╩ ∂≡ ╩ ╡

≡√ ╩ ╠⌂™↓≤⁹ 

ᵒ ┘ ⌐ⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹ 

ᵓ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ─√╘─ ─ ⅜⌂↕╣≡™╢↓

≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№╢

↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ₉₈

₉ ┘₈ ₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ╩ ∆╢╙─ 

ᵒ ─ ⌐ ∆╢√╘⌐ ↕╣√╙─ 

ᵓ ─╙─ 

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ 13

64 2 1 ⌐ ╘╢ ╩™℮⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹√∞⇔⁸ ─ ᵓ⌐≈™≡│⁸ ⌐│ ⇔

⌂™⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 
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 ─ ᵑ⌐≈™≡│⁸ ─≤⅔╡≤∆╢⁹ 

▪ 250 ꜞ♇♩ꜟ ─╙─│⁸ ╩ √∆ ⅜ ⌐ ↕╣╢╕

≢─ │⁸ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ╩ ™≡ ⇔

√ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹

⌂⅔⁸ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ╩ ∆╢↓≤≤∆╢⁹ 

▬ 250ꜞ♇♩ꜟ 400ꜞ♇♩ꜟ ─╙─│⁸ 28 ─ 1 │

≤⇔⁸↓─ ⌐⅔™≡│⁸ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

╩ ™≡ ⇔√ ◄Ⱡꜟ◑כ ⌐ 100/133 ╩ ∂≡ ╩ ╡

≡√ ╩ ╠⌂™↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹ 

 
 

 ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ 

    ─ ─  

┘ 

 

─╙─   E=0.844×V1+155 

─╙─ 

300ꜞ♇♩ꜟ   E=0.774×V1+220 

300ꜞ♇♩ꜟ  
1  E=0.302×V1+343 

2  E=0.296×V1+374 

 

─╙─  E=0.844×V2+155 

─╙─ 
300ꜞ♇♩ꜟ  E=0.774×V2+220 

300ꜞ♇♩ꜟ  E=0.302×V2+343 

  E ┘ V1⁸V2│⁸ ─ ╩ ∆⁹ 

E ◄Ⱡꜟ◑כ kWh/  

V1 ─ ⌐⁸ כ♃☻כꜞ☻⅜ ♃▬ⱪ─╙─⌐

№∫≡│ 2.20 כ♃☻כ♠⁸╩ ♃▬ⱪ─╙─⌐№∫≡│ 1.87 ╩⁸꞉fi☻♃כ ♃

▬ⱪ─╙─⌐№∫≡│ 1.54 ╩ ∂√ ⌐ ─ ─ ╩

ⅎ⁸ ╩ ⇔√ L  

V2 ─ ⌐⁸ כ♃☻כꜞ☻⅜ ♃▬ⱪ─╙─⌐

№∫ ≡│ 2.20 כ♃☻כ♠⁸╩ ♃▬ⱪ─╙─⌐№∫≡│ 1.87 ╩⁸꞉fi☻♃כ ♃

▬ⱪ─╙─⌐№∫≡│ 1.54 ╩ ∂⁸ ╩ ⇔√ L  

 ┘ ─◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ

─ ─ ⌐ ∆╢ ⌐ ≠ↄ 34 25 3 1 ─

₈ ◄Ⱡꜟ◑כ ─ (2) ₉⌐╟╢⁹ 

 ─◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐

∆╢ ⌐ ≠ↄ 35 25 3 1 ─₈ ◄Ⱡꜟ◑כ

─ (2) ₉⌐╟╢⁹ 
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Л-Е ӥԋӲӗԆԒ ₡ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡ӥԋӲӗԆ

Ԓ ₡ 
ₒ ─ ₓ 

ᵑ ⱤⱠꜟ╩ ∆╢♥꜠ⱦ☺ꜛfi ₈ ♥꜠ⱦ₉≤™℮⁹

│ⱪꜝ☼ⱴ♦▫☻ⱪ꜠▬ⱤⱠꜟ╩ ∆╢♥꜠ⱦ☺ꜛfi

₈ⱪꜝ☼ⱴ♥꜠ⱦ₉≤™℮⁹ ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜

⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ │ ╩ ™≡

⇔√ ◄Ⱡꜟ◑כ ⌐100/198╩ ∂≡ ╩

╡ ≡√ ╩ ╠⌂™↓≤⁹ 

ᵒꜞ⸗◖fi ─ ⅜0.5W ≢№╢↓≤⁹ 

ᵓ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ─√╘─ ─ ⅜⌂↕╣≡™╢↓

≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈♥꜠ⱦ☺ꜛfi ₉

⌐ ╕╣⌂™╙─≤∆╢⁹ 

ᵑⱩꜝ►fi ╩ ∆╢♥꜠ⱦ☺ꜛfi  

ᵒ ─╙─ 

ᵓ ⅜ 33.8 ◐꜡Ⱬꜟ♠╩ ⅎ╢Ⱪꜝ►fi ⱴꜟ♅☻◐ꜗfi ─╙─ 

ᵔ♠כꜞ☻♩ ↑ ─╙─ 

ᵕꜞ▪ⱪ꜡☺▼◒◦ꜛfi ─╙─ 

ᵖ ◘▬☼⅜ 10 ⇔ↄ│ 10V ─╙─ 

ᵗ꞉▬ꜘ꜠☻ ─╙─ 

ᵘ ♦▫☻ⱪ꜠▬≢№∫≡♥꜠ⱦ☺ꜛfi ╩ ∆╢╙─ 

 ─ ᵒ⌐≈™≡│⁸ ꜞ⸗◖fi⌐ ∆╢↓≤≤⇔⁸₈ꜞ⸗◖fi ─

₉≤│⁸ꜞ⸗◖fi≢ ╩ ∫√ ─ ╩™℮⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ≤⇔≡ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ┘

─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ │ ╩ ⇔√╙─╩™℮

√∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 

 ─ ᵑ⌐≈™≡│⁸ ◘▬☼⅜ 39V ─╙─│⁸ 28 1 │

≤⇔⁸↓─ ⌐⅔™≡│⁸ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

│ ╩ ™≡ ⇔√ ◄Ⱡꜟ◑כ ⌐ 100/149 ╩ ∂≡ ╩ ╡

≡√ ╩ ╠⌂™↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹⌂⅔⁸ ⌐≈

™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 

 

 ♥꜠ⱦ │ⱪꜝ☼ⱴ♥꜠ⱦ⌐ ╢ ◄Ⱡꜟ◑כ │  

 ◄Ⱡꜟ◑כ

│   ◘▬☼   

FHD 

19V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=59 

╩ ≈ ∆╢╙─ E=71 

╩ ≈ ∆╢╙─ E=83 

╩ ≈ ∆╢╙─ E=95 

 

╩ ⇔⌂™╙─ E=74 

╩ ≈ ∆╢╙─ E=86 

╩ ≈ ∆╢╙─ E=98 

╩ ≈ ∆╢╙─ E=110 

19V  

32V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=2.0×S+21 

╩ ≈ ∆╢╙─ E=2.0×S+33 

╩ ≈ ∆╢╙─ E=2.0×S+45 

╩ ≈ ∆╢╙─ E=2.0×S+57 

 

╩ ⇔⌂™╙─ E=2.0×S+36 

╩ ≈ ∆╢╙─ E=2.0×S+48 

╩ ≈ ∆╢╙─ E=2.0×S+60 

╩ ≈ ∆╢╙─ E=2.0×S+72 

│ 

ⱪꜝ☼ⱴ 

╩ ⇔⌂™╙─ E=2.0×S+58 

╩ ≈ ∆╢╙─ E=2.0×S+70 

╩ ≈ ∆╢╙─ E=2.0×S+82 

╩ ≈ ∆╢╙─ E=2.0×S+94 

32V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=6.6×S- 126 

╩ ≈ ∆╢╙─ E=6.6×S- 114 

╩ ≈ ∆╢╙─ E=6.6×S- 102 

╩ ≈ ∆╢╙─ E=6.6×S- 90 

 

╩ ⇔⌂™╙─ E=6.6×S- 111 

╩ ≈ ∆╢╙─ E=6.6×S- 99 

╩ ≈ ∆╢╙─ E=6.6×S- 87 

╩ ≈ ∆╢╙─ E=6.6×S- 75 

│ 

ⱪꜝ☼ⱴ 

╩ ⇔⌂™╙─ E=6.6×S- 89 

╩ ≈ ∆╢╙─ E=6.6×S- 77 

╩ ≈ ∆╢╙─ E=6.6×S- 65 

╩ ≈ ∆╢╙─ E=6.6×S- 53 

∕─ ─

╙─ 
19V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=44 

╩ ≈ ∆╢╙─ E=56 

╩ ≈ ∆╢╙─ E=68 

╩ ≈ ∆╢╙─ E=80 

 

╩ ⇔⌂™╙─ E=59 

╩ ≈ ∆╢╙─ E=71 

╩ ≈ ∆╢╙─ E=83 

╩ ≈ ∆╢╙─ E=95 
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19V  

32V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=2.0×S+6 

╩ ≈ ∆╢╙─ E=2.0×S+18 

╩ ≈ ∆╢╙─ E=2.0×S+30 

╩ ≈ ∆╢╙─ E=2.0×S+42 

 

╩ ⇔⌂™╙─ E=2.0×S+21 

╩ ≈ ∆╢╙─ E=2.0×S+33 

╩ ≈ ∆╢╙─ E=2.0×S+45 

╩ ≈ ∆╢╙─ E=2.0×S+57 

│ 

ⱪꜝ☼ⱴ 

╩ ⇔⌂™╙─ E=2.0×S+43 

╩ ≈ ∆╢╙─ E=2.0×S+55 

╩ ≈ ∆╢╙─ E=2.0×S+67 

╩ ≈ ∆╢╙─ E=2.0×S+79 

32V  

ⱡכⱴꜟ 

╩ ⇔⌂™╙─ E=6.6×S- 141 

╩ ≈ ∆╢╙─ E=6.6×S- 129 

╩ ≈ ∆╢╙─ E=6.6×S- 117 

╩ ≈ ∆╢╙─ E=6.6×S- 105 

 

╩ ⇔⌂™╙─ E=6.6×S- 126 

╩ ≈ ∆╢╙─ E=6.6×S- 114 

╩ ≈ ∆╢╙─ E=6.6×S- 102 

╩ ≈ ∆╢╙─ E=6.6×S- 90 

│ 

ⱪꜝ☼ⱴ 

╩ ⇔⌂™╙─ E=6.6×S- 104 

╩ ≈ ∆╢╙─ E=6.6×S- 92 

╩ ≈ ∆╢╙─ E=6.6×S- 80 

╩ ≈ ∆╢╙─ E=6.6×S- 68 

  ₈FHD₉≤│⁸ ─ ⅜ 1,080 ⁸⅛≈⁸ ─ ⅜ 1,920 ─

╙─╩™℮⁹ 

 ₈ ◘▬☼₉≤│⁸ ─ ╩☿fi♅ⱷכ♩ꜟ ≢ ⇔√ ╩

2.54 ≢ ⇔≡ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ─╙─≤∆╢⁹ 

ⱡכⱴꜟ ⱤⱠꜟ╩ ™⁸1 ⌐ 60◖ⱴ 120◖ⱴ ─ ╩ ∆

╢╙─ 

  ⱤⱠꜟ╩ ™⁸1 ⌐ 120◖ⱴ 240◖ⱴ ─ ╩ ∆

╢╙─ 

 ⱤⱠꜟ╩ ™⁸1 ⌐ 240◖ⱴ ─ ╩ ∆╢╙─ 

ⱪꜝ☼ⱴ  ⱪꜝ☼ⱴ♦▫☻ⱪ꜠▬ⱤⱠꜟ╩ ™ ∆╢╙─ 

 ₈ ₉≤│⁸♄Ⱪꜟ♦☺♃ꜟ♅ꜙ⁸כ♫כDVD ╩ ∆╢╙─⌐ ╢⁹⁸

♦▫☻◒ ⁸Ⱪꜟ℮⁹™╩כ♄כ◖꜠◒☻▫♦▬꜠כ 

 E ┘ S│ ─ ╩ ∆╙─≤∆╢⁹ 

E ◄Ⱡꜟ◑כ kWh/  

S ◘▬☼ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 24 22 2 18 ─₈ ◄Ⱡꜟ◑כ ─

 ₉⌐╟╢⁹ 
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Л-Ж ₤  
 

Π ∩Ҕ ҏ₁  
 

͠5͡ ₤  ₒ ─ ₓ 

ủ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

⌐100/159╩ ∂≡ ╩ ╡ ≡√ ╩ ╠⌂™↓

≤⁹ 
 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ₉⌐ ╕╣

⌂™╙─≤∆╢⁹ 

ᵑ ─ ⅛╠ ─ ╩ ↑╢╙─ 

ᵒ ─╖─╙─ 

ᵓ ─╙──℮∟⁸ ─ ⌐ ∆╢╙─ 

ᵔ ╠ ⌐⅔™≡ ™╢√╘─╙─ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ─℮∟ ≢№∫≡⁸ ≤⇔≡♃▬ⱴכ ┘

╩ ∆╢ ╩ ⅎ≡™╢╙─⌐≈™≡│⁸ 28 ─ 1 │ ╩

↑╢↓≤≤⇔⁸↓─ ⌐⅔™≡│⁸ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ⌐

100/129 ╩ ∂≡ ╩ ╡ ≡√ ╩ ╠⌂™↓≤≢ ≤╖⌂

∆↓≤≤∆╢⁹⌂⅔⁸ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆

╢↓≤≤∆╢⁹ 

 ┘ ─℮∟ ─╙─⌐≈™≡│⁸ ─ ╩ √∆ ⅜

⌐ ↕╣╢╕≢─ │⁸ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ╩

╠⌂™↓≤≢ ≤╖⌂∆↓≤≤∆╢⁹⌂⅔⁸ ⌐≈™≡│⁸

╩ ⇔≈≈⁸ ╩ ∆╢↓≤≤∆╢⁹ 

 

 

 ⌐ ╢ ◄Ⱡꜟ◑כ  

 
◄Ⱡꜟ◑כ  

─  ♃fi◒─  

⇔   141 

╡  
♃fi◒ ╡  183 

♃fi◒ ⇔  135 
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  ₈ ₉≤│⁸ ─ ─╖╩ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ╩ ╖ ╪∞╙─™℮⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 288 19 11 26 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ 
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Л-З ԋԒӗ 
 

Π ∩Ҕ ҏ₁  
 

͠6͡ ԋԒӗ ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

╩ ╠⌂™↓≤⁹ 

ᵒ ⅜0.05W ≢№╢↓≤⁹ 

ᵓ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ │ ─ ─√╘─

─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ↕╣√ ⅛╠─ ⅜ ⌂ ╡ ↕╣≡™╢

↓≤⁸ │⁸ⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅

♇◒⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ꜠fi☺₉⌐ ╕

╣⌂™╙─≤∆╢⁹ 

ᵑ●☻○כⱩfi╩ ∆╢╙─ 

ᵒ ─ ⌐ ∆╢√╘⌐ ↕╣√╙─ 

ᵓ ⅜ 200Ⱳꜟ♩ ─╙─ 

ᵔ ↕⅜ 135Ⱶꜞⱷכ♩ꜟ ─╙─ 

ᵕ◦☻♥ⱶ◐♇♅fi∕─ ─╙─⌐ ╖ ╕╣√╙─ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 
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 ꜠fi☺⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ 

    

Ⱪfiכ○ ╩ ∆╢╙

─ ꜠fi☺  
  60.1 

Ⱪfiכ○ ╩ ∆╢╙

─ ☺Ⱪfi꜠fiכ○  

ⱥכ♃כ─ ⅜№╢╙─

─╙─╩ ↄ⁹  

30L ─╙─ 73.4 

30L ─╙─ 78.2 

ⱥכ♃כ─ ⅜№╢╙─

─╙─╩

ↄ⁹  

30L ─╙─ 70.4 

30L ─╙─ 79.6 

─╙─  73.5 

  ₈ ₉≤│⁸ 37 104 ⌐ ≠ↄ

≢ ╘╢ ─ ╟╡ ⇔√ ╩™℮⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 63 18 3 29 ─₈ ◄Ⱡꜟ◑כ ─

₉⌐╟╢⁹ 
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М ӇӁӒԒӦӂӖԆө͒  

 

М-Д ӇӁӒԒӦӂӖԆө͒ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ӇӁӒԒӦ

ӂӖԆө͒ 
ₒ ─ ₓ 

ᵑ ─◄▪◖fi♦▫◦ꜛ♫כ

≢№∫≡⁸ ⅝ ≢ ↑ ─╙─ ⱴꜟ♅♃▬ⱪ─╙──℮∟

─ ╩ ∆╢╙─╩ ↄ⁹─℮∟ ⅜4.0kW

─╙─⌐≈™≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─

◄Ⱡꜟ◑כ ⌐114/100╩ ∂≡ ─

╩ ╡ ≡√ ╩ ╠⌂™↓≤⁹ 

ᵒ ᵑ ─ ─◄▪◖fi♦▫◦ꜛ♫⁸│≡™≈⌐כ◄Ⱡꜟ◑כ

⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ⌐

114/100╩ ∂≡ ─ ╩ ╡ ≡√ ╩

╠⌂™↓≤⁹ 

ᵓ ─◄▪◖fi♦▫◦ꜛ♫⁸│≡™≈⌐כ ⌐ ↕╣╢ ─

│750 ≢№╢↓≤⁹ 

ᵔ ─ ⌐ ∆╢◄▪◖fi♦▫◦ꜛ♫⁸│≡™≈⌐כ◄Ⱡꜟ◑כ

⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ │

╩ ™≡ ⇔√ ◄Ⱡꜟ◑כ ⌐88/100╩ ∂≡

─ ╩ ╡ ≡√ ╩ ╠⌂™↓≤⁹ 

ᵕ ⌐○♂fi ╩ ∆╢ ⅜ ↕╣≡™⌂™↓≤⁹ 

ᵖ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ⌐ ∆╢◄▪◖fi♦▫◦ꜛ♫⁸│≡∫№⌐כ ⌐ ⌂

╡ ─ ↕™ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ─√╘─ ─ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵓ ╩ ⇔⁸ ∆╢ │⁸ ─ ─ ⁸ ─ ⅎ™

⁸ ─⇔╛∆↕⌂≥⌐ ⇔⁸ ∑≡↓╣╠─ ─ ⅜⌂

↕╣≡™╢↓≤⁹ 

ᵔⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵕ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵖ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─⌐≈™≡│⁸ ─ ─ ─ ≤∆╢₈◄▪◖fi♦

⌐₉כ♫ꜛ◦▫ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ⅜ 28kW ⱴꜟ♅♃▬ⱪ─╙─│ 50.4kW ╩ ⅎ╢╙─ 

ᵒ►▫fi♪ ꜟכ◊►ה ┘ ─╙─ 

ᵓ ─╙─ 
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ᵔ ╩ ⇔⌂™ ─╙─ 

ᵕ ─◄Ⱡꜟ◑כ╩ ─ ≤∆╢ ─╙─ 

ᵖ ─ ⇔ↄ│ ─ ╩ ≤∆╢╙─ 

ᵗ ╠ ─ ╩ ⇔≡ ⌐ ∆╢ ─╙─ 

ᵘ☻ⱳ♇♩◄▪◖fi♦▫◦ꜛ♫כ 

ᵙ ∕─ ─ ⌐ ↕╣√╙─ 

ᵚ ה ♄◒♩ ◦☻♥ⱶ 

ᵛ ─√╘─ ╩ ⅎ╢ ─ ( ╩ ⌡╢╙─╩ ╗⁹)╩ ∆╢ ─╙

─ 

ᵜ ─ ≢ꜟכꜙ☺⸗ ⇔√ ⌐╟∫≡ ⁸ ∕─

╩ ∆╢ ─╙─ 

ᵝ │ ─ ╩ ∆╢╙─ 

ᵞ ⱴꜟ♅◄▪◖fi 

 ₈ⱴꜟ♅♃▬ⱪ─╙─₉≤│⁸ ─ ⌐ ─ ╩ ∆╢╙─╩™℮⁹ 

 ─ ᵓ ┘ ᵑ⌐≈™≡│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐

∆╢ 13 64 2 2 ─ ─ ≤⌂╢ ⌐ ∆

╢╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ ─ ╩╙√╠∆ ─ ⌐ ╢ ⌐

∆╢ ╩ ∆ ╩™℮⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ᵖ⌐≈™≡│⁸ꜚ♬♇♩ ◄▪◖fi♦▫◦ꜛ♫כ Ɽ♇◔כ☺ ─╙─╩

ↄ⁹ ⌐ ∆╢↓≤≤⇔⁸ ─ ─ │⁸JIS C 0950:2008 ה

─ ─ ─ ─ ─ A.1 ─ ⁸

⁸ ┘ ⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜

↕╣╢ ⌐≈™≡│⁸ JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─

─ ™⌐≈™≡│ JIS C 0950:2008 ⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 

 
 ─◄▪◖fi♦▫◦ꜛ♫כ≢№∫≡ ⅝ ≢

↑ ─╙─ ⱴꜟ♅♃▬ⱪ─╙──℮∟ ─ ╩ ∆╢╙─╩ ↄ⁹

─℮∟ ⅜4.0kW ─╙─⌐ ╢ ◄Ⱡꜟ◑כ  
 ◄Ⱡꜟ◑כ 

  ─ ♃▬ⱪ 

3.2kW  
♃▬ⱪ 5.8 

ⱨꜞכ♃▬ⱪ 6.6 

3.2kW  

4.0kW  

♃▬ⱪ 4.9 

ⱨꜞכ♃▬ⱪ 6.0 

  ₈ ─ ♃▬ⱪ₉≤│⁸ ─ 800Ⱶꜞⱷכ♩ꜟ ⅛≈ ↕ 295Ⱶꜞ

ⱷכ♩ꜟ ─ ╩ ♃▬ⱪ≤⇔⁸∕╣ ╩ ⱨꜞכ♃▬ⱪ≤∆╢⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 213 21 6 22 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ ⌐⅔™≡ ∂⁹ 
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 ─◄▪◖fi♦▫◦ꜛ♫כ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ

 ꜚ♬♇♩─   

⅝ ≢ ↑ ─╙─ 

4.0kW 5.0kW  5.5 

5.0kW 6.3kW  5.0 

6.3kW 28.0kW  4.5 

⅝ ≢ ↑ ─╙─ ⱴ

ꜟ♅♃▬ⱪ─╙──℮∟ ─

╩ ∆╢╙─╩ ↄ⁹  

3.2kW  5.2 

3.2kW 4.0kW  4.8 

4.0kW 28.0kW  4.3 

ⱴꜟ♅♃▬ⱪ─╙─≢№∫≡

─ ╩ ∆╢╙─ 

4.0kW  5.4 

4.0kW 7.1kW  5.4 

7.1kW 28.0kW  5.4 

 

 

 ─ ⌐ ∆╢◄▪◖fi♦▫◦ꜛ♫כ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ  

│  ┘  ─   

∑ ─╙─

┘ ─╙─ 

◌☿♇♩  

3.6kW  E=6.0 

3.6kW 10.0kW  E=6.0- 0.083×(A- 3.6)  

10.0kW 20.0kW  E=6.0- 0.12×(A- 10) 

20.0kW 28.0kW  E=5.1- 0.060×(A- 20) 

◌☿♇♩

 

3.6kW  E=5.1 

3.6kW 10.0kW  E=5.1- 0.083×(A- 3.6)  

10.0kW 20.0kW  E=5.1- 0.10×(A- 10) 

20.0kW 28.0kW  E=4.3- 0.050×(A- 20) 

ⱴꜟ♅♃▬ⱪ─╙─

≢ ─ ╩

∆╢╙─ 

 

10.0kW  E=5.7 

10.0kW 20.0kW  E=5.7- 0.11×(A- 10) 

20.0kW 40.0kW  E=5.7- 0.065×(A- 20) 

40.0kW 50.4kW  E=4.8- 0.040×(A- 40) 

⅜ ⅝≢♄

◒♩ ─╙─

┘↓╣⌐ ∆╢╙─ 

⅝  
20.0kW  E=4.9 

20.0kW 28.0kW  E=4.9 

♄◒♩  
20.0kW  E=4.7 

20.0kW 28.0kW  E=4.7 

  ₈♄◒♩ ─╙─₉≤│⁸ ⅝ ⇔ ⌐♄◒♩╩ ∆╢╙─╩™℮⁹ 

 E ┘ A│ ─ ╩ ∆╙─≤∆╢⁹ 

E ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ  

A kW  

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 213 21 6 22 ─₈ ◄Ⱡꜟ◑כ ─

(3) ₉⌐╟╢⁹ 
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М-Е ӋӘӱ͒ӧӼԒӶ ₡ 
 

Π ∩Ҕ ҏ₁  
 

͠2͡ӋӘӱ͒ӧ

ӼԒӶ

₡ 

ₒ ─ ₓ 

ᵑ ⅜1.07 ≢№╢↓≤⁹ 

ᵒ ⌐○♂fi ╩ ∆╢ ⅜ ↕╣≡™⌂™↓≤⁹ 
 

ₒ ₓ 

ᵑ ⌐ ⌂ ╡ ─ ↕™ ⅜ ↕╣≡™╢↓

≤⁹ 

ᵒ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵓⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤∆╢₈●☻ⱥכ♩ⱳfiⱪ ₉│⁸JIS B 8627 ⌐

↕╣╢╙─≢⁸ ⅜⁸7.1kW╩ ⅎ 28kW ─╙─≤∆╢⁹ 

 ⌐≈™≡│⁸JIS B 8627 ⌐ ∆╢ ⌐╟╡ ∆╢╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ ─ ╩╙√╠∆ ─ ⌐ ╢ ⌐

∆╢ ╩ ∆ ╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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М-Ж Әӧ͒ӵ 
 

Π ∩Ҕ ҏ₁  
 

͠3͡Әӧ͒ӵ ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ●☻☻♩כⱩ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√

↔≤─ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

ᵒ כ◑ꜟⱩ⌐№∫≡│⁸◄Ⱡכ♩☻ ⅜ ⌐ ↕╣√

↔≤─ ◄Ⱡꜟ◑כ │ ╩ ™≡ ⇔√

◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ☻●Ⱪ₉│⁸כ♩☻₈╢∆≥ │ ╩ ≤∆╢╙─⌐ ╡⁸

─™∏╣⅛⌐ ∆╢╙─│⁸↓╣⌐ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ─╙─ 

ᵒ●☻ ●☻─℮∟ 13A─●☻◓ꜟכⱪ ●☻ 45

97 25 3 ⱪ╩™℮⁹כꜟ◓☻●─ ∂⁹ ⌐ ∆╢╙─ ┘

●☻╩ ↄ⁹ ╩ ≤∆╢╙─ 

ᵓ  Ⱪכ♩☻☻●

ᵔ ─ ⅜ 4.0 L/h ╩ ⅎ╢ ─  Ⱪכ♩☻

ᵕ ─ ⅜ 2.75L/h ╩ ⅎ╢ ─  Ⱪכ♩☻

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 

 

⌐Ⱪכ♩☻☻●  ╢ ◄Ⱡꜟ◑כ  
 ◄Ⱡꜟ◑כ  

 82.0 

  ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 55 18 3 29 ─₈ ◄Ⱡꜟ◑כ ─ ₉

⌐╟╢⁹ ⌐⅔™≡ ∂⁹ 
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⌐Ⱪכ♩☻  ╢ ◄Ⱡꜟ◑כ │∕─  
 ◄Ⱡꜟ◑כ  

│∕─    

 
 83.5 

 86.0 

 

 69.0 

─╙─≢№∫≡ ─

⅜ 1.5L/ h ─╙─ 
67.0 

─╙─≢№∫≡ ─

⅜ 1.5L/ h╩ ⅎ╢╙─ 
E 3.0×L 71.5 

  E ┘ L│⁸ ─ ╩ ∆⁹ 

E ◄Ⱡꜟ◑כ %  

L L/h  
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10 Ἳ ₀  
 

10- 1 ₤┘ ₀ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ӱ͒ӧӼԒ

Ӷ ₤┘ ₀ 
ₒ ─ ₓ 

ᵑ ⱥכ♩ⱳfiⱪ ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜

⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

ᵒ ⱥכ♩ⱳfiⱪ ⌐№∫≡│⁸ ⅜3.50 ≢

№╢↓≤⁹ 

ᵓ ⌐ⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ⌂ ╡ ─ ↕™ ⅜ ↕╣≡™╢↓

≤ 

ᵒ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵓⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ⌐ ∆╢↓≤⅜≢⅝╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ⱥכ♩

ⱳfiⱪ ₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ⱥכ♩ⱳfiⱪ ─ ─ │⁸ ⌐╟╢⁹ 

COP    

ⱥכ♩ⱳfiⱪꜚ♬♇♩⅜ ⌐ ↕╣√ ≢ ⇔√

⌐⁸ ∆╢ ⌐ ⅎ╠╣╢ ⁹ ⱥכ♃⌐╟╡ ⌐

╩ ℮◦☻♥ⱶ─ │⁸∕─ ╙ ⅎ√╙─≤∆╢

kW  

ⱥכ♩ⱳfiⱪꜚ♬♇♩⅜ ⌐ ↕╣√ ≢ ⇔√

⌐⁸ ∆╢ ─ ⁹ ⱥכ♃⌐╟╡ ⌐ ╩ ℮◦

☻♥ⱶ─ │⁸∕─ ╙ ⅎ√╙─≤∆╢ kW  

  

 ϴ  

DB/WB  16/12 

 17 

 65 

ⱥכ♩ⱳfiⱪ ⌐ ↕╣╢ ϴ  

ⱥכ♩ⱳfiⱪꜚ♬♇♩─ ϴ  

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ 13

64 2 1 ⌐ ╘╢ ╩™℮⁹ 

 ₈ ₉≤│⁸ ─ ╩╙√╠∆ ─ ⌐ ╢ ⌐

∆╢ ╩ ∆ ╩™℮⁹ 
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 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ─ ᵓ│⁸ ⱥכ♩ⱳfiⱪ ⌐≈™≡│ ⇔⌂™╙─≤∆╢⁹

√∞⇔⁸ ⌐○♂fi ╩ ∆╢ │ ↕╣≡™⌂™↓≤≤∆╢⁹ 

 

 
 ⱥכ♩ⱳfiⱪ ⌐ ╢ ◄Ⱡꜟ◑כ  

     
◄Ⱡꜟ◑כ 

 

 

4  

240ꜞ ♇♩ꜟ  

 

─╙─ 

 
 2.8 

 2.4 

 
 3.0 

 2.6 

 

 
 2.3 

 2.0 

 
 2.6 

 2.3 

240ꜞ ♇♩ꜟ  

320ꜞ ♇♩ꜟ  

 

─╙─ 

 
 2.8 

 2.8 

 
 3.2 

 2.8 

 

 
 2.3 

 2.0 

 
 2.7 

 2.3 

320ꜞ ♇♩ꜟ  

550ꜞ ♇♩ꜟ  

 

─╙─ 

 
 3.3 

 2.8 

 
 3.2 

 2.8 

 

 
 2.7 

 2.3 

 
 2.7 

 2.3 

550ꜞ ♇♩ꜟ  

 

─╙─ 

 
 2.9 

 2.5 

 
 2.9 

 2.5 

 

 
 2.4 

 2.1 

 
 2.5 

 2.2 

 

2  
 

 

─╙─ 

 

 

2.4 

 2.8 

 
 2.0 

 2.4 

  ₈ ₉≤│⁸JIS C 9220 ⌐ ∆╢ ╩ ≢⅝╢♃fi◒─ ╩™℮⁹ 

 ₈ ₉≤│⁸JIS C 9220 ⌐ ∆╢ ─ ↕⅜ ⇔™ ≢─ ╩ ⇔√

╩™℮⁹ 

 ₈ ₉≤│⁸┤╤─ ╩ ∆╢ ╩™℮⁹ 
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10- 2 ӋӘἻ ₡₀ 
 

Π ∩Ҕ ҏ₁  
 

͠2͡ӋӘἻ ₡

₀ 
ₒ ─ ₓ 

ủ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

╩ ╠⌂™↓≤⁹ 

 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈●☻ ₉⌐

╕╣⌂™╙─≤∆╢⁹ 

ᵑ  

ᵒ ─ ⌐ ∆╢√╘⌐ ↕╣√╙─ 

ᵓ●☻ ●☻─℮∟ 13A─●☻◓ꜟכⱪ⌐ ∆╢╙─ ┘ ●☻╩ ↄ⁹ ╩

≤∆╢╙─ 

ᵔ ⌐ ∆╢ ─●☻┤╤⅜╕≢№∫≡⁸ ╩ ∆╢ ╩ ∆╢

╙─ 

ᵕ ⌐♄◒♩╩ ∆╢ ─ ●☻┤╤⅜╕ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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 ●☻ ⌐ ╢ ◄Ⱡꜟ◑כ  

 
◄Ⱡꜟ◑כ 

 ●☻  

─  
   

●☻  

  
 83.5 

─╙─ 78.0 

  
─╙─ 80.0 

 82.0 

●☻┤╤⅜╕

─╙─  

  

│ ( ⅜

╩ ∆╢ ⅜

≤ ─ ↕─╙─)  

75.5 

( ⅜ ╩ ∆

╢ ⅜ ≤ ─

↕─╙─ )  

71.0 

 76.4 

 
  70.8 

  77.0 

●☻┤╤⅜╕

─╙─  

  

│ ( ⅜

╩ ∆╢ ⅜

≤ ─ ↕─╙─)  

78.0 

( ⅜ ╩ ∆

╢ ⅜ ≤ ─

↕─╙─ )  

77.0 

 78.9 

 

  76.1 

 
─╙─ 78.8 

 80.4 

●☻

─╙─  

   

 
83.4 

●☻

─╙─  

 

 

 

 

 

 
83.0 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 57 18 3 29 ─₈ ◄Ⱡꜟ◑כ ─ ₉

⌐╟╢⁹ 
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10- 3 Ἳ ₡₀ 
 

Π ∩Ҕ ҏ₁  
 

͠3͡ Ἳ ₡

₀ 

 

ₒ ─ ₓ 

ủ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ

╩ ╠⌂™↓≤⁹ 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ₉⌐

╕╣⌂™╙─≤∆╢⁹ 

ᵑⱳ♇♩ Ᵽכ♫כ ⅝┤╤⅜╕ 

ᵒ ─ ⌐ ∆╢√╘⌐ ↕╣√╙─ 

ᵓ ╩ ↕∑╢ ╩ ∆╢╙─ 

ᵔ◕כ☺ 0.1MPa╩ ⅎ╢ Ⱳ▬ꜝכ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 

 ⌐ ╢ ◄Ⱡꜟ◑כ  

 

◄Ⱡꜟ◑כ  
   

 

│  

─╙─ 

  86.0 

≢№∫≡ ─

╙─ 
 87.0 

≢№∫≡

─╙─ 
 85.0 

─╙─ 

 

 85.3 

 79.4 

 82.1 

≢№∫≡ ─

╙─ 

○fi ○ⱨ  87.0 

○fi ○ⱨ

─╙─ 
82.0 

≢№∫≡

─╙─ 
 84.0 

─╙─ 
─№╢╙─  75.0 

─⌂™╙─  61.0 

  ₈ ─╙─₉≤│⁸ ≤⇔≡ ⌐ ∆╢╙─╩™™⁸ │ ⌐ ∆╢√
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╘─ ⅜ ∆╢╙─╩ ╗⁹ 

 ₈ ─╙─₉≤│⁸ ≤⇔≡ ⌐ ∆╢╙─╩™™⁸ │ ⌐ ∆╢√

╘─ ⅜ ∆╢╙─╩ ╗⁹ 

 ₈ ─╙─₉≤│⁸ ≤⇔≡ ⌐ ∆╢╙─╩™™⁸ │ ⌐ ∆╢√╘

─ ⅜ ∆╢╙─╩ ╗⁹ 

 ₈ ─╙─₉≤│⁸ JIS S 3031⌐ ∆╢ ─ ⌐╟╡

⇔√ ╩™℮⁹ ⅜ 200 ─╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ╩ ∆╢ ╩™℮⁹ 

 ₈○fiכ○ⱨ ₉≤│⁸ ⅜ │ ⌐ ╡ ╦╣╢╙─╩™℮⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 58 18 3 29 ─₈ ◄Ⱡꜟ◑כ ─

₉⌐╟╢⁹ 
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10- 4 ӋӘ ₡₀ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡ӋӘ ₡

₀ 
ₒ ─ ₓ 

ᵑ↓╪╤ ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤

─ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

ᵒ◓ꜞꜟ ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤

─ ◄Ⱡꜟ◑כ ─ ╩ ™≡ ⇔√ ◄Ⱡꜟ◑

כ ╩ ╠⌂™↓≤⁹ 

ᵓ○כⱩfi ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔

≤─ ◄Ⱡꜟ◑כ ─ ╩ ™≡ ⇔√ ◄Ⱡꜟ

כ◑ ╩ ╠⌂™↓≤⁹ 
 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈●☻ ₉⌐

╕╣⌂™╙─≤∆╢⁹ 

ᵑ ─ ⌐ ∆╢√╘⌐ ↕╣√╙─ 

ᵒ●☻ ●☻─℮∟ 13A─●☻◓ꜟכⱪ⌐ ∆╢╙─ ┘ ●☻╩ ↄ⁹ ╩

≤∆╢╙─ 

ᵓ●☻◓ꜞꜟ 

ᵔ●☻◒♇◐fi◓♥כⱩꜟ 

ᵕ●☻  

ᵖ◌☿♇♩↓╪╤ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│

╩ ⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│

ↄ⁹⁹ 
 

 ●☻ ─↓╪╤ ⌐ ╢ ◄Ⱡꜟ◑כ  

 ↓╪╤  

◄Ⱡꜟ◑כ  ●☻ ─   Ᵽכ♫כ─  

●☻↓╪╤ 
  51.0 

  48.5 

●☻◓ꜞꜟ ↓╪╤ 

 
2  56.3 

3  52.4 

 
2  53.0 

3  55.6 

◐ꜗⱦⱠ♇♩ │   49.7 

●☻꜠fi☺   48.4 
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  ₈●☻꜠fi☺₉≤│⁸●☻○כⱩfi≤●☻↓╪╤╩ ╖ ╦∑√╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ─ ⌐ ™≡ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ │ ⌐ ╖ ╪≢ ∆╢╙─╩™℮⁹ 

 ₈◐ꜗⱦⱠ♇♩ ₉≤│⁸ ─◐ꜗⱦⱠ♇♩─ ⌐ ╡ ↑≡ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ │ ⌐ ⅎ ™≡ ∆╢╙─╩™℮⁹ 

 ↓╪╤ ─◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐

∆╢ ⌐ ≠ↄ 18 56 ─₈ ◄Ⱡꜟ◑כ ─

(1) ₉⌐╟╢⁹ 

 
 ●☻ ─◓ꜞꜟ ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◓ꜞꜟ  

◄Ⱡꜟ◑כ ─    

⅝ 
№╡  E=25.1Vg+123 

⌂⇔  E=25.1Vg+16.4 

⅝ 
№╡  E=12.5Vg+172 

⌂⇔  E=12.5Vg+101 

  E ┘ Vg│⁸ ─ ╩ ∆╙─≤∆╢⁹ 

E ◓ꜞꜟ ◄Ⱡꜟ◑כ Wh  

Vg L  

 ₈ ⅝₉≤│⁸ ─ ⅛╠ ∆╢ ─╙─╩™℮⁹ 

 ₈ ⅝₉≤│⁸ ─ ⅛╠ ∆╢ ─╙─╩™℮⁹ 

 ₈ №╡₉≤│⁸◓ꜞꜟ ⌐ ╩ ∫√ ≢ ∆╢ ─╙─╩™℮⁹ 

 ₈ ⌂⇔₉≤│⁸◓ꜞꜟ ⌐ ╩ ╠⌂™ ≢ ∆╢ ─╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐◓ꜞꜟ ⅛╠ ╕≢─ ↕╩ ∂√ ╩

2 ≢ ⇔√ ╩™℮⁹ 

 ◓ꜞꜟ ─◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐

∆╢ ⌐ ≠ↄ 18 3 56 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ 
 

 ●☻ Ⱪfiכ○─ ╩Ⱪfiכ○☻● ╗⁹ ⌐ ╢ ◄Ⱡꜟ◑כ

 

 
Ⱪfiכ○  

◄Ⱡꜟ◑כ ─  

│  E=18.6Vo+306 

 E=18.6Vo+83.3 

  E ┘ Vo│⁸ ─ ╩ ∆╙─≤∆╢⁹ 

E Ⱪfiכ○ ◄Ⱡꜟ◑כ Wh  

Vo L  

 ₈ ₉≤│⁸ ─ ⌐ ™≡ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ │ ⌐ ╖ ╪≢ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ │ ⌐ ⅎ ™≡ ∆╢╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ↕╩ ∂√ ╩ 2 ≢ ⇔

√ ╩™℮⁹ 

Ⱪfiכ○  ─◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐

∆╢ ⌐ ≠ↄ 18 3 56 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ 
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11  

 

11- 1 ₀ⱬ 
 

Π ∩Ҕ ҏ₁  
 

͠1 שּ͡

₀ⱬ 
ₒ ─ ₓ 

ᵑ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⅜ │ ☻♃fi♪ ⌐№∫≡│⁸◄Ⱡꜟ◑כ

⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ◑כ ╩

╠⌂™↓≤⁹ 

▬ ⅜ ⌐№∫≡│⁸◄Ⱡꜟ◑כ ⅜ ⌐ ↕

╣√ ↔≤─ ◄Ⱡꜟ◑כ ⌐127/100╩ ∂≡

─ ╩ ╡ →√ ╩ ╠⌂™↓≤⁹ 

ᵒ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⁸ ☿fi◘ ⁸№⅛╢↕☿fi◘ ─ ◄Ⱡ

כ◑ꜟ ─ ™ ⅜№╢↓≤⁹ 

ᵒ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵓ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№╢

↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

͠2 L͡ED ₀

ⱬ 
ₒ ─ ₓ 

ᵑ ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ╩ √∆↓≤⁹ 

ᵒ │ Ra⅜80 ≢№╢↓≤⁹√∞⇔⁸♄►fiꜝ▬

♩ ┘ ─ │⁸ Ra⅜70 ≢№╢↓≤⁹ 

ᵓLED⸗☺ꜙכꜟ │40,000 ≢№╢↓≤⁹ 

ᵔ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⁸ ☿fi◘ ⁸№⅛╢↕☿fi◘ ─ ◄Ⱡ

כ◑ꜟ ─ ™ ⅜№╢↓≤⁹ 

ᵒ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵓ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№╢

↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 
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͠3͡LEDҳ

҉ѸҀ

 

ₒ ─ ₓ 

ᵑ │30,000 ≢№╢↓≤⁹ 

ᵒ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№╢

↓≤⁹ 

ᵓⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜ ⌂

╡ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ₉⌐

╕╣⌂™╙─≤∆╢⁹ 

ᵑ ─╙─ 

ᵒ ─╙─  

ᵓ ∂╪ ─╙─  

ᵔ ─╙─  

ᵕ ∕─ ─ ⌐ ↕╣√╙─ 

ᵖ40 ─ ꜝfiⱪ╩ ∆╢╙─≢№∫≡⁸ ↑ │ ≈╡ → ⇔

ↄ│∂⅛ ↑ ─╙─ 

ᵗ ⌐ ↕╣√╙─ 

ᵘ ⌐ ↕╣√╙─ 

ᵙ↕⇔ ╖ ┘ ꜝfiⱪ ⅜ ≤⌂∫√╙─ 

ᵚ ꜝfiⱪ╩ ⅜Ⱪכ꜡◓─╘√╢∆ ⌂╙─ 

 G23 ⌐ ∆╢ ◖fiⱤ◒♩ ꜝfiⱪ╩ ™√ ☻♃fi♪⌐≈™≡

│⁸ ⌐ ╢ ─ ᵒ╩ √∆↓≤≢ ≤╖⌂∆↓≤≤∆

╢⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ─₈LED ₉≤│⁸ LED╩ ™√⁸≈╡ → ⁸∂⅛ ↑ ⁸

╖ ⁸ ↑ ┘ ☻♃fi♪≤⇔≡ ∆╢ ≤∆╢⁹√∞⇔⁸ ─ ꜝfiⱪ

≢ ↕╣≡™╢ ≤ ─ ╩ ∆╢ LEDꜝ fiⱪ╩ ≢⅝╢ ─℮∟⁸

╩ ≡ LEDꜝfiⱪ┼ ∆╢ ╩ ≈ ⌐≈™≡│⁸ ─ ⁸ ≤∆

╢⁹ 

 ─ LED ─₈LED ─ ◄Ⱡꜟ◑כ ₉≤│⁸ ⅛╠ ╢

╩ ≢ ∫√ ≤∆╢ │⁸ ⌐ ╩

∆╢ ⅜№╢ │∕─ ─ ≤∆╢⁹⁹⌂⅔⁸ ה

─ ◄Ⱡꜟ◑כ ⌐≈™≡│⁸ ⌐⅔↑╢ ⅛╠ ↕╣
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√ ≤∆╢⁹ 

 ₈ Ra₉─ │⁸JIS C 7801 ─ ┘ JIS 

C 8152- 2 ♪כ○▬♄ LED ─ 2 LED⸗☺ꜙכꜟ ┘ LED

ꜝ▬♩◄fi☺fi ⌐ ∆╢ ┘ ⌐ ∏╢╙─≤∆╢⁹ 

 ─ LED ─₈♄►fiꜝ▬♩₉≤│⁸JIS Z 8113:1998₈ ₉⌐ ↕╣

╢♄►fiꜝ▬♩╩™℮⁹ 

 ─ LED ─₈ ₉≤│⁸JIS Z 8113:1998₈ ₉⌐ ↕╣╢

─℮∟⁸ 12,000lm ─╙─╩™℮⁹ 

 ─ LED ─₈LED⸗☺ꜙכꜟ ₉≤│⁸ ─ ─ ⅜ 70%╕≢

∆╢╕≢─ ≤∆╢⁹╕√⁸∕─ │⁸JIS C 8152- 3 כ○▬♄

♪ LED ─ 3 ─ ⌐ ∏╢╙─≤∆╢⁹ 

 LED ─ ⌐≈™≡│⁸JIS C 8105- 5:2011 5

⌐ ∏╢╙─≤∆╢⁹ 

 ─₈LED╩ ≤⇔√ ₉≤│⁸ ∆╢ LED ⌐╟∫≡ ╩

╠∆ ⁸ ≤⇔⁸ ─ ⌐ ⇔≡™╢╙─≤∆╢⁹ 

 ─ LED╩ ≤⇔√ ─₈ ₉≤│⁸ ─ ─ ⅜ 50%

╕≢ ∆╢╕≢─ ≤∆╢⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔

ↄ│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│

╩ ⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│

ↄ⁹⁹ 

 ╩ ℮ │⁸ ה ⅜ ⌂↕╣√╙─╩⁸ ─ ⁸

∆╢╟℮ ∆╢↓≤⁹ 

 ╩ ℮ │⁸ ─ ⌂ ─√╘⁸ ─ ⌐ ⇔√ ─

─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 

 

 

 ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ 

  ꜝfiⱪ─  ꜝfiⱪ─ ⅝↕ 

 

─╙─ │◖

fiⱤ◒♩ ─╙──

℮∟ ─╙─ 

ꜝfiⱪ─ ⅝↕─ ⅜ 86 ─ ꜝ

fiⱪ╩ ∆╢╙─ 
100.8 

ꜝfiⱪ─ ⅝↕─ ⅜ 86 ─ ꜝ

fiⱪ╩ ∆╢╙─ 
100.5 

◖fiⱤ◒♩ ─╙─

─℮∟

─ 

 61.6 

 
─╙─ │

─╙─ 

∆╢ ꜝfiⱪ─ ⅝↕─ ─ ⅜ 70

─╙─ ꜝfiⱪ─ ⅝↕─ ⅜ 20─

ꜝfiⱪ╩ ∆╢╙─╩ ↄ⁹  

91.6 

∆╢ ꜝfiⱪ─ ⅝↕─ ─ ⅜ 70

─╙─ │ ꜝfiⱪ─ ⅝↕ ─

⅜ 70 ─╙─≢№∫≡ ꜝfiⱪ─ ⅝↕

⅜ 20─ ꜝfiⱪ╩ ∆╢╙─ 

78.1 

☻♃

fi♪  

─╙─ │◖

fiⱤ◒♩ ─╙─ 
 70.8 

  ₈ ꜝfiⱪ─ ⅝↕─ ₉≤│⁸ ꜝfiⱪ─℮∟⁸ ꜝ

fiⱪ⌐№∫≡│ JIS C 7617- 2 ꜝfiⱪ ─ 2.3.1 ⌐ ∆╢

ꜝfiⱪ ╩™™⁸∕╣ ─╙─⌐№∫≡│ JIS C 7617- 2 ─ 2.3.1 ⌐ ∆╢ ⅝↕

─ ╩™™⁸◖fiⱤ◒♩ ꜝfiⱪ │ ꜝfiⱪ⌐№∫≡│

JIS C 7618- 2─ 2.3.1 ⌐ ∆╢ ꜝfiⱪ ╩™™⁸ ꜝfiⱪ
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─ ꜝfiⱪ⌐№∫≡│ JIS C 7618- 2 ─ 2.3.1 ⌐ ∆╢ ꜝfiⱪ │

⅝↕─ ╩™℮⁹╕√⁸↓╣╠─ ⌐ ─⌂™ ꜝfiⱪ⌐№∫≡│ ꜝfiⱪ

─ ≤∆╢⁹√∞⇔⁸ ꜝfiⱪ─℮∟ ∆╢╙─⌐№∫

≡│⁸ ─ꜝfiⱪ ─ ≤∆╢⁹ 

 ◄Ⱡꜟ◑כ ─ │⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐ ≠ↄ

54 22 3 19 ─₈3◄Ⱡꜟ◑כ ─ ₉⌐╟╢⁹ 

 

 
 LED ⌐ ╢ ◄Ⱡꜟ◑כ ─  

 ◄Ⱡꜟ◑כ  

 

110lm/W   

  

 
75lm/W  

 

  ₈ ₉│⁸JIS Z 9112 ꜝfiⱪהLED─ ┘ ⌐╟╢ ⌐ ∆

╢ ─ ⌐ ∏╢╙─≤∆╢⁹ 

 ⁸ ⁸ ⁸ ┘ ─ ╩ ∆╢╙─│⁸ ─₈LED

₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ♄►fiꜝ▬♩─℮∟⁸ ⅜ ⁸ ┘ ≢№∫≡⁸⅛≈ ⅜

300mm ─╙─⌐≈™≡│⁸ ◄Ⱡꜟ◑כ ─ ╩ 85lm/W ≤∆╢⁹ 

 ─℮∟⁸ ⅜ ⁸ ┘ ─╙─⌐≈™≡│⁸ ◄Ⱡꜟ◑כ

─ ╩ 100lm/W ≤∆╢⁹ 
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11- 2 ԈԒӶ 
 

Π ∩Ҕ ҏ₁  
 

ש4ּ͡͠ ԈԒӶ 

͠ ѮѶҏⱣ

40 אָ שּ‛ Ԉ

ԒӶ͡ 

ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ Hf ≢№╢ │⁸ ─ ╩ √∆↓≤⁹ 

▪ ꜝfiⱪ ⅜ 100lm/W ≢№╢↓≤⁹ 

▬ │ Ra⅜ 80 ≢№╢↓≤⁹ 

► │ 25.5 ±1. 2 mm ≢№╢↓≤⁹ 

◄ │ 5mg ≢№╢↓≤⁹ 

○ │ 10,000 ≢№╢↓≤⁹ 

ᵒꜝⱧ♇♪☻♃כ♩ ♃כ♃☻│ ≢№╢ │⁸ ─ ╩

√∆↓≤⁹ 

▪ ꜝfiⱪ ⅜ 85lm/W ≢№╢↓≤⁹ 

▬ │ Ra⅜ 80 ≢№╢↓≤⁹ 

► │ 32.5 ±1.5 mm ≢№╢↓≤⁹ 

◄ │ 5mg ≢№╢↓≤⁹ 

○ │ 10,000 ≢№╢↓≤⁹ 
 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠5͡ אָ⌡ ҏ

ԈԒӶ 

ₒ ─ ₓ 
ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ LEDꜝ fiⱪ≢№╢ │⁸ ─ ╩ √∆↓≤⁹ 

▪ ꜝfiⱪ ⅜ ⌐ ↕╣√ ─ ↔≤─ ╩ √

∆↓≤⁹√∞⇔⁸ⱦכⱶ ⅝⅜ 90 ─ ♃▬ⱪ─

│⁸ꜝfiⱪ ⅜ 50lm/W ≢№╢↓≤⁹ 

▬ │ Ra⅜ 70 ≢№╢↓≤⁹ 

► │ 40,000 ≢№╢↓≤⁹√∞⇔⁸ⱦכⱶ ⅝

⅜ 90 ─ ♃▬ⱪ─ │⁸30,000 ≢№╢↓

≤⁹ 

ᵒ ꜝfiⱪ≢№╢ │⁸ ─ ╩ √∆↓≤⁹ 

▪ ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ◄Ⱡꜟ

כ◑ ╩ ╠⌂™↓≤⁹ 

▬ │ 4mg ≢№╢↓≤⁹ 

► │ 6,000 ≢№╢↓≤⁹ 

ᵓ ᵑ⁸ᵒ ─ ─ꜝfiⱪ≢№╢ │⁸ ─ ╩

√∆↓≤⁹ 

▪ ꜝfiⱪ ⅜ 50lm/W ≢№╢↓≤⁹ 

▬ │ 6,000 ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
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  ─ ─ ─ ≤∆╢₈ LEDꜝ fiⱪ₉ │₈ ꜝfiⱪ₉│⁸

─♁◔♇♩⌐∕─╕╕ ⌂ꜝfiⱪ≤∆╢⁹√∞⇔⁸ ☿fi◘⁸

│ ↄ⁹ 

 ₈ Ra₉─ │⁸JIS C 7801 ─ ⌐

∆╢ ┘ ⌐ ∏╢╙─≤∆╢⁹ 

 ₈ ₉│⁸JIS Z 9112 ꜝfiⱪהLED─ ┘ ⌐╟╢ ⌐

∆╢ ─ ⌐ ∏╢╙─≤∆╢⁹ 

 ⁸ ⁸ ⁸ ┘ ─ ╩ ∆╢╙─│⁸ ─₈ ꜝfi

ⱪ₉ ┘₈ ─ꜝfiⱪ₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ─₈ LEDꜝ fiⱪ₉≤│⁸ ≤⇔≡ ∆╢ LED ─ ─

ꜝfiⱪ≤∆╢⁹ 

 ─ LEDꜝfiⱪ─₈ ₉≤│⁸ ─ ─ ⅜ 70%╕≢ ∆╢╕

≢─ ≤∆╢⁹╕√⁸∕─ │⁸JIS C 8152- 3 ♪כ○▬♄ LED

─ 3 ─ ⌐ ∏╢╙─≤∆╢⁹ 

 ─ ꜝfiⱪ─₈ ₉≤│⁸ꜝfiⱪ⅜ ⇔⌂ↄ⌂╢╕≢─

│ ⅜ ─ 60%⌐ ⅜╢╕≢─ ─™∏╣⅛ ™╙─≤∆╢⁹╕√⁸

∕─ │⁸JIS C 7620- 2 ꜝfiⱪ 2 ─

⌐ ∏╢╙─≤∆╢⁹ 

 ╩ ℮ │⁸ ─ꜝfiⱪ╩ ∆╢ ⁸ ─ ╩

∆╢↓≤⁹ 

 
 LEDꜝ fiⱪ⌐ ╢ꜝfiⱪ ─  

 ꜝfiⱪ  

 

80lm/W   

  

 
70lm/W  

 

ה  ─ LEDꜝ fiⱪ⌐≈™≡│⁸ ─ ─ ─ꜝfiⱪ ─

⅛╠ 5lm/W╩ ⇔ ™√ ≤∆╢⁹⌂⅔⁸ ꜝfiⱪ─ꜝfiⱪ ⌐≈™≡│⁸

⌐⅔↑╢ ⅛╠ ↕╣√ ≤∆╢⁹ 

 

 ꜝfiⱪ⌐ ╢ ◄Ⱡꜟ◑כ  

 
◄Ⱡꜟ◑כ 

 
ꜝfiⱪ─ 

⅝↕─  
ꜝfiⱪ─  ꜝfiⱪ─  

10 

 

 

60.6 

 58.1 

 55.0 

15 

 

 

67.5 

 65.0 

 60.8 

25 

 
ꜝfiⱪ⅜ ⇔≡™╢╙─ 72.4 

ꜝfiⱪ⅜ ⇔≡™⌂™╙─ 69.1 

 
ꜝfiⱪ⅜ ⇔≡™╢╙─ 69.5 

ꜝfiⱪ⅜ ⇔≡™⌂™╙─ 66.4 

 
ꜝfiⱪ⅜ ⇔≡™╢╙─ 65.2 

ꜝfiⱪ⅜ ⇔≡™⌂™╙─ 62.3 

  ─™∏╣⅛⌐ ∆╢╙─│⁸ ─ ─ ─ ≤∆╢₈ ꜝfiⱪ₉⌐

│ ╕╣⌂™╙─≤∆╢⁹ 
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ᵑ ꜝfiⱪ⌐ ╩ ∆╢ ─╙─ 

ᵒ ╩ ∆╢ ╩ ∆╢╙─ 

ᵓ ⌐ ↕╣√╙─ 

ᵔ ꜝfiⱪ⅜ ≢⅝╢╙─ 

ᵕ ꜝfiⱪ╩ ⅜Ⱪכ꜡◓─╘√╢∆ ⌂╙─ 

 ₈ ꜝfiⱪ─ ⅝↕─ ₉≤│⁸JIS C 7620- 2⌐ ∆╢ ⅝↕─ ╩™℮⁹ 

 ◄Ⱡꜟ◑כ ─ │⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐ ≠ↄ

54 22 3 19 ─₈3◄Ⱡꜟ◑כ ─ ₉⌐╟╢⁹ 
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12  
 

12- 1  
 

Π ∩Ҕ ҏ₁  
 

͠1͡  ₒ ─ ₓ 

ủ ⇔™ ─ ⌐╟╡ ─ ≤ ⇔≡ ⇔ↄ ─

╩ ⇔√ ≢№∫≡⁸ ⌐ →╢ ≢№╢↓≤⁹ 

ᵑ  

ᵒ ●☻  

ᵓⱢ▬Ⱪꜞ♇♪  

ᵔⱪꜝ◓▬fiⱢ▬Ⱪꜞ♇♪  

ᵕ  

ᵖ  

ᵗ◒ꜞכfi♦▫כ♀ꜟ 10 ─ ─ ⌐ ∆╢

₈ ₉≤™℮⁹ ⌐ ╢⁹ ∂⁹  

ᵘ ה Ᵽ☻ 

▪ ●♁ꜞfi  

⌐№∫≡│⁸ ⌐ ↕╣√ ─ ●☻ ⌐ ⇔⁸

⌐ ↕╣√ ↔≤─ ╩ √∆ ⁹ 11

⅛≈ 3.5t ─ ─ ⌐ ∆╢ ₈ Ᵽ

☻₉≤™℮⁹ ⌐№∫≡│⁸ ⌐ ↕╣√ ─ ●☻ ⌐

⇔⁸ ⌐ ↕╣√ ─ ╩ √∆  

▬ ꜟ♀כ▫♦  

Ᵽ☻⌐№∫≡│⁸ ⌐ ↕╣√ ─ ╩ √∆

 

ᵙ  

▪ ●♁ꜞfi  

3.5t ─ ₈ ₉≤™℮⁹ ⌐

№∫≡│⁸ ⌐ ↕╣√ ─ ●☻ ⌐ ⇔⁸ ⌐ ↕

╣√ ↔≤─ ╩ √∆  

▬ ꜟ♀כ▫♦  

⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─ ╩ √

∆  

ᵚ  

▪ 11 ⅛≈ 3.5t ─ ⌐№∫≡│⁸

⌐ ↕╣√ ↔≤─ ╩ √∆  

▬ 3.5t ─ ↑╪ ╩ ↄ⁹ ₈♩ꜝ

♇◒ ₉≤™℮⁹ ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─

╩ √∆  

► 3.5t ─ ↑╪ ⌐ ╢⁹ ₈♩ꜝ

◒♃₉≤™℮⁹ ⌐№∫≡│⁸ ⌐ ↕╣√ ↔≤─

╩ √∆  

ᵛLP●☻  

▪ ⌐№∫≡│⁸ ⌐ ↕╣√ ─ ●☻ ⌐ ⇔⁸

⌐ ↕╣√ ↔≤─ ╩ √∆  

▬ 2.5t ─╙─⌐ ╢⁹ ⌐№∫≡│⁸
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⌐ ↕╣√ ─ ●☻ ⌐ ⇔⁸ 10⌐ ↕╣√ ↔≤

─ ╩ √∆  
 

ₒ ₓ 

ᵑ◄▪◖fi♦▫◦ꜛ♫כ─ ⌐ ↕╣╢ ─ │150

≢№╢↓≤⁹ 

ᵒ ─ Ᵽ♇♥ꜞכ⌐ ↕╣≡™╢╙─╩ ↄ⁹ ⅜ ⌂ ╡

↕╣≡™╢↓≤⁹ 

ᵓ ─ ─ ╩ ╕ⅎ⁸ ─ ┘

│ ─ ⇔ↄ│ ─ ─√╘─ ─ ⅜⌂↕

╣≡™╢↓≤⁹ ⌐⁸ ─ ╛ ─√╘─ ─

⅜⌂↕╣≡™╢↓≤⁹ 

ᵔ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵕ ╩ ≤∆╢ⱪꜝ☻♅♇◒ │ ≢№∫≡

⅜ ↕╣√╙─⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵖ▪▬♪ꜞfi◓☻♩♇ⱪ ≤⇔≡ ה ↕╣≡™╢↓≤⁹ 

ᵗ◄◖♪ꜝ▬Ⱪ ╩ ⇔≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ 26 8

16 74 2 ─ ⁸ ┘ ╩ ↄ⁹

≤∆╢⁹ 

 Ɫ▬Ⱪꜞ♇♪ ꜟ♀כ▫♦fiכꜞ◒┘ ⌐≈™≡│⁸ ─

┘ ⌐ ∆╢ ─ ↔≤─ ╩ √↕⌂™ │⁸ ─ ─ ⌐

⇔⌂™╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ 40 3 ⌐ ∆╢ ╩™℮⁹

∂⁹ 

 ᵑ⌐≈™≡│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢

13 64 2 2 ─ ─ ≤⌂╢ ⌐ ∆╢╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ ─ ╩╙√╠∆ ─ ⌐ ╢ ⌐

∆╢ ╩ ∆ ╩™℮⁹ 

 ₈ ₉≤│⁸ 59 8 ─ ꜠▪ⱷ♃ꜟ

⌐⅔™≡ ↕╣√ 31 │ 17 ╩ 1 ≤⇔≡ ─ ╩™℮⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈◄◖♪ꜝ▬Ⱪ ₉≤│⁸ ⌂▪◒☿ꜟ ⁸◦ⱨ♩♅▼fi☺ ─ ┼─

⁸◄◖♪ꜝ▬Ⱪ ─ ⁸ ה ─ ☻◦fiꜛ◦כ◕ⱦ♫כ◌⁸

♥ⱶ≤ ⇔√ ◄Ⱡꜟ◑כ ─ ╩™℮⁹ 

 ─ ─ ⌐ ∆╢ 10 ─╙─⌐ ╢⁹

≢№∫≡⁸ │ ≢№╢╙─╩™℮⁹ ∂⁹ ⌐№∫≡│⁸Ᵽ▬

○◄♃ⱡכꜟ ●♁ꜞfi E3⁸E10 ┘ ETBE ─ ⅜ ↕╣≡™╢ ⅛╠⁸

∕─ ⌂ ⌐ ╘╢↓≤⁹ 
 

 ●♁ꜞfi │LP●☻ ⌐ ╢ ●☻  

  ⱷ♃fi   

 1.15g/km  0.013g/km  0.013g/km  

Ᵽ☻ 1.7t ה  1.15g/km  0.025g/km  0.025g/km  

Ᵽ☻ 1.7t ה  2.55g/km  0. 025g/km  0.035g/km  

 4.0 2g/km  0. 025g/km  0.025g/km  
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  ⌐≈™≡│⁸ ⅜⌂™≤╖⌂↕╣╢ ≢№╢↓≤⁹ 

 ₈ ₉≤│⁸ 1.7t ─ ╩™℮⁹ ∂⁹ 

 ₈ ₉≤│⁸ 1.7t 3.5t ─ ╩™℮⁹ ∂⁹ 

 ₈ ₉≤│⁸ ─℮∟ ≢№╢╙─╩™℮⁹ ∂⁹ 

 

 
 ●♁ꜞfi ꜟ♀כ▫♦│ ⌐ ╢JC08⸗כ♪  

 
 

●♁ꜞfi ♦▫כ♀ꜟ 

⅜  601kg     22.5km/L     24.8km/L  

⅜  601kg   741kg     21.8km/L     24.0km/L  

⅜  741kg   856kg     21.0km/L     23.1km/L  

⅜  856kg   971kg     20.8km/L     22.9km/L  

⅜  971kg 1,081kg     20.5km/L     22.6km/L  

⅜1,081kg 1,196kg     18.7km/L     20.6km/L  

⅜1,196kg 1,311kg     17.2km/L     18.9km/L  

⅜1,311kg 1,421kg     15.8km/L     17.4km/L  

⅜1,421kg 1,531kg     14.4km/L     15.8km/L  

⅜1,531kg 1,651kg     13.2km/L     14.5km/L  

⅜1, 651kg 1, 761kg     12.2km/L     13.4km/L  

⅜1, 761kg 1, 871kg     11.1km/L     12.2km/L  

⅜1, 871kg 1, 991kg     10.2km/L     11.2km/L  

⅜1,991kg 2, 101kg      9.4km/L     10.3km/L  

⅜2,101kg 2, 271kg      8.7km/L      9.6km/L  

⅜2,271kg      7.4km/L      8.1km/L  

  ₈ ₉≤│⁸ ─ 26 67 1 6

⌐ ∆╢ ⌐⅔↑╢ ─ ╩™℮⁹ ∂⁹ 

 

 
 Ᵽ☻ 3.5t ⌐ ╢JC08⸗כ♪  

  

●♁ꜞfi╩ ≤∆╢ Ᵽ☻     8.5km/L  

╩ ≤∆╢ Ᵽ☻     9.7km/L  
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 ●♁ꜞfi ⌐ ╢JC08⸗כ♪  

 
 

─  ─   ─  

 

 
741kg  

A 

23. 2km/L  

741kg  20.3km/L  

─╙─ 

741kg  20.9km/L  

741kg   856kg  19.6km/L  

856kg  18.9km/L  

 

741kg  

B 

18.2km/L  

741kg   856kg  18.0km/L  

856kg   971kg  17.2km/L  

971kg  16.4km/L  

─╙─ 

741kg  16.4km/L  

741kg   856kg  16.0km/L  

856kg   971kg  15.4km/L  

971kg  14.7km/L  

 

 
1,081kg   18.5km/L  

1,081kg   17.1km/L  

─╙─ 

1,081kg   17.4km/L  

1,081kg 1,196kg   15.8km/L  

1,196kg   14.7km/L  

 

  

A 

14. 2km/L  

─╙─ 
1,311kg  13.3km/L  

1,311kg  12.7km/L  

 

1,311kg  
B1 11.9km/L  

B2 11.2km/L  

1,311kg 1,421kg  
B1 10.6km/L  

B2 10.2km/L  

1,421kg 1,531kg  
B1 10.3km/L  

B2 9.9km/L  

1,531kg 1,651kg  
B1 10.0km/L  

B2 9.7km/L  

1,651kg 1,761kg  
B1 9.8km/L  

B2 9.3km/L  

1,761kg  
B1 9.7km/L  

B2 8.9km/L  

─╙─ 

1,311kg  
B1 10.9km/L  

B2 10.5km/L  

1,311kg 1,421kg  
B1 9.8km/L  

B2 9.7km/L  

1,421kg 1,531kg  
B1 9.6km/L  

B2 8.9km/L  
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1,531kg 1,651kg  
B1 9.4km/L  

B2 8.6km/L  

1,651kg  B2 7.9km/L  

1,651kg 1,761kg  

B1 

9.1km/L  

1,761kg 1,871kg  8.8km/L  

1,871kg  8.5km/L  

  ₈ A₉≤│⁸ ⌐ →╢ ─™∏╣⌐╙ ∆╢ ╩™℮⁹ ∂⁹ 

▪ ╩ ≢ ⇔√ ⅜ 0.3 ≤⌂╢╙─≢№╢↓≤⁹ 

▬ ┘ ⅜ ─ ⌐ ↑╠╣≡⅔╡⁸ ≤ ≤

╩ ↕╣√ ⁸ ●ꜝ☻ ─ ⌐╟╡ ╠╣╢╙─≢№╢↓≤⁹ 

► ─ ⌐ ╩ ∆╢╙─≢№╢↓≤⁹ 

 ₈ B₉≤│⁸ A ─ ╩™℮⁹ ∂⁹ 

 ₈ B1₉≤│⁸ B─℮∟ ▬⌐ →╢ ⌐ ∆╢ ╩™℮⁹ ∂⁹ 

 ₈ B2₉≤│⁸ B─℮∟ B1 ─ ╩™℮⁹ ∂⁹ 

 

 

ꜟ♀כ▫♦  ⌐ ╢ JC08⸗כ♪  

 
 

─  ─   ─  

 

 
741kg  

A 

25.5km/L  

741kg  22.3km/L  

─╙─ 

741kg  23.0km/L  

741kg   856kg  21.6km/L  

856kg  20.8km/L  

 

741kg  

B 

20.0km/L  

741kg   856kg  19.8km/L  

856kg   971kg  18.9km/L  

971kg  18.0km/L  

─╙─ 

741kg  18.0km/L  

741kg   856kg  17.6km/L  

856kg   971kg  16.9km/L  

971kg  16.2km/L  

 

 
1,081kg   20.4km/L  

1,081kg   18.8km/L  

─╙─ 

1,081kg   19.1km/L  

1,081kg 1,196kg   17.4km/L  

1,196kg   16.2km/L  

  

1,421kg  
A │ B1 14.5km/L  

B2 14.3km/L  

1,421kg 1,531kg  
A │ B1 14.1km/L  

B2 12.9km/L  

1,531kg 1,651kg  
A │ B1 13.8km/L  

B2 12.6km/L  
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1,651kg 1,761kg  
A │ B1 13.6km/L  

B2 12.4km/L  

1,761kg 1,871kg  
A │ B1 13.3km/L  

B2 12.0km/L  

1,871kg 1,991kg  
A │ B1 12.8km/L  

B2 11.3km/L  

1,991kg 2,101kg  
A │ B1 12.3km/L  

B2 11.2km/L  

2,101kg  
A │ B1 11.7km/L  

B2 11.1km/L  

─╙─ 

1,421kg  
A │ B1 13.1km/L  

B2 12.5km/L  

1,421kg 1,531kg  
A │ B1 12.8km/L  

B2 11.8km/L  

1,531kg 1,651kg  
A │ B1 11.5km/L  

B2 10.9km/L  

1,651kg 1,761kg  
A │ B1 11.3km/L  

B2 10.6km/L  

1,761kg 1,871kg  
A │ B1 11.0km/L  

B2 9.7km/L  

1,871kg 1,991kg  
A │ B1 10.8km/L  

B2 9.5km/L  

1,991kg 2,101kg  
A │ B1 10.3km/L  

B2 9.0km/L  

2,101kg  
A │ B1 9.4km/L  

B2 8.8km/L  

 

 

 Ᵽ☻⁸ Ᵽ☻ 3.5t ⌐ ╢ ♪כ⸗  

 
 

Ᵽ☻ Ᵽ☻ 

⅜3.5t  6t  
   6.97km/L  

   9.04km/L  

⅜  6t  8t     6.52km/L  

⅜  8t 10t     6.30km/L     6.37km/L  

⅜ 10t 12t     5.77km/L     5.70km/L  

⅜ 12t 14t     5.14km/L     5.21km/L  

⅜ 14t 16t  
   4.23km/L  

   4.06km/L  

⅜ 16t     3.57km/L  

  ₈ Ᵽ☻₉≤│⁸ 11 ⅛≈ 3.5t ─ ≢№∫≡⁸

⌐ ╢ ─ ╩ ╘≡ ⌐ ∆╢

╩™℮⁹ 

 ₈ Ᵽ☻₉≤│⁸ 11 ⅛≈ 3.5t ─ ≢№∫≡⁸

Ᵽ☻ ─ ╩™℮⁹ 
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 ♩ꜝ♇◒ 3.5t ⌐ ╢ ♪כ⸗  

   

⅜3.5t 7.5t  

⅜1.5t    10.83km/L  

⅜1.5t 2t    10.35km/L  

⅜2t 3t     9.51km/L  

⅜3t     8.12km/L  

⅜7.5t 8t      7.24km/L  

⅜  8t 10t      6.52km/L  

⅜ 10t 12t      6.00km/L  

⅜ 12t 14t      5.69km/L  

⅜ 14t 16t      4.97km/L  

⅜ 16t 20t      4.15km/L  

⅜ 20t      4.04km/L  

 

 
 ♩ꜝ◒♃ 3.5t ─↑╪ ⌐ ╢ ♪כ⸗  

  

⅜20t ─♩ꜝ◒♃    3.09km/L  

⅜20t ─♩ꜝ◒♃    2.01km/L  

 

 
 LP●☻ ⌐ ♪כ⸗15ה10╢  

  

⅜  703kg     15.9km/L  

⅜  703kg   828kg     14.1km/L  

⅜  828kg 1,016kg     13.5km/L  

⅜1,016kg 1,266kg     12.0km/L  

⅜1,266kg 1,516kg      9.8km/L  

⅜1,516kg 1,766kg      7.9km/L  

⅜1,766kg 2,016kg      6.7km/L  

⅜2,016kg 2,266kg      5.9km/L  

⅜2,266kg      4.8km/L  
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10 LP●☻ ⌐ ♪כ⸗15ה10╢  

 
 

─  ─   ─  

 

 

  703kg  
A 15.8km/L  

B 13.3km/L  

  703kg   828kg  
A 14.1km/L  

B 13.1km/L  

  828kg   12.1km/L  

─╙─ 

  703kg  
A 14.8km/L  

B 12.7km/L  

  703kg   828kg  
A 12.9km/L  

B 12.1km/L  

  828kg   11.7km/L  

 

 
1,016kg   13.9km/L  

1,016kg   12.3km/L  

─╙─ 
1,016kg   11.7km/L  

1,016kg   10.8km/L  

⅜2.5t

─╙─⌐

╢  

 

1,266kg  
A 11.3km/L  

B  9.6km/L  

1,266kg 1,516kg    8.4km/L  

1,516kg    7.3km/L  

─╙─ 
1,266kg  

A  9.8km/L  

B  8.8km/L  

1,266kg    8.1km/L  
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12- 2 зж ἢ ₀ 
 

Π ∩Ҕ ҏ₁  
 

͠2͡ШзЦ

ἢ ₀ 
ₒ ─ ₓ 

ủⱡfi☻♩♇ⱪ ™◦☻♥ⱶ ETC ⌐ ⇔⁸ ⌐ ╡

↑⁸ ─ ⌐ ↕╣√▪fi♥♫≤─ ≢ ⌐╟

╡ ╛ ⌐ ∆╢ ─╛╡ ╡╩ ℮ ≢№╢↓≤⁹ 

͠3͡ӊ͒өӲ

ӑ͒ӖԆԒӖ

Әӥӿ 

ₒ ─ ₓ 

ủ ─ ─ ⌐ ⇔≡⁸ ⌐ ∆ ╩⁸ ─ ⌐

№╢™│ ⌐╟╡ ⇔≡⁸ ╠∑╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵑ ─ ─ ה  

ᵒ ─ ⌐ ∆╢  
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12- 3 ӞӃԃ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡ Ӟ

Ӄԃ 

 

ₒ ─ ₓ 

ᵑ ⅜╡ ⅜9.0 ≢№╢↓≤⁹ 

ᵒ☻Ɽ▬◒♃▬ꜘ≢⌂™↓≤⁹ 
 

ₒ ₓ 

ᵑ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵒ ─ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤∆╢₈ ♃▬ꜘ₉│⁸ ─♃▬ꜘ ☻♃♇♪꜠☻

♃▬ꜘ╩ ↄ⁹ ≢№∫≡⁸ ─ ⌐ ↕╣≡™╢♃▬ꜘ╩ ∆╢╙─≢│⌂

™⁹ 

 ₈ ⅜╡ ₉─ │⁸JIS D 4234⌐╟╢⁹ 

 ─ ᵑ⌐≈™≡│⁸EU ₈Wet Grip ◓꜠כ♦▫fi◓ ₉⌐╟╡ ↕╣

√►▼♇♩◓ꜞ♇ⱪ ⅜ 110 ≢№╢♃▬ꜘ≤∆╢⁹ 

 ─ ᵒ│⁸☻Ɽ▬◒♃▬ꜘ ∂╪─ ╩ ⇔⁸╙∫≡ ─ ╩ ∆╢

≤≤╙⌐⁸ ╩ ∆╢≤™℮₈☻Ɽ▬◒♃▬ꜘ ∂╪─ ─ ⌐ ∆╢ ₉

55 ─ ╩ ╕ⅎ√╙─≢№╢⁹ 
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12- 4 ӇԒӗԒ  
 

Π ∩Ҕ ҏ₁  
 

͠5͡ЕӔӃӎԊ

ӇԒӗԒ  

ₒ ─ ₓ 

ᵑ ⅜28 ≢60% ≢№╢↓≤⁹ 

ᵒ ⌐╟╢ ─96 LC50 ⅜100mg/L ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢

↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵓ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ │⁸ ─™∏╣⅛─ ≤∆╢⁹√∞⇔⁸↓╣╠─ ⌐≈™

≡│⁸10- d window╩ ⇔⌂™⁹ 

βOECD ♥☻♩●▬♪ꜝ▬fi 

301Bה CO2  

301Cה MITI(з)  

301Fה Manometric Respirometry  

βASTM▪ⱷꜞ◌  

D5864ה ┘ ─ ─ ╩ ∆╢  

D6731ה respirometer ─ ⁸ │ ─ ─

╩ ∆╢  

 ─ │⁸ ─™∏╣⅛─ ≤∆╢⁹ 

βJIS  

K 0102ה  

-K 0420ה ☼כꜞ◦ 71 10⁸20⁸30  

- ♀Ⱪꜝⱨ▫♇◦ꜙ ◖▬ ⌐ ∆╢ ─

─ - ⁸ ⁸  

βOECD  

203ה  

⌂⅔⁸ ─ │⁸ASTM D6081 ⌐⅔↑╢ ─ ─√╘─

: ◘fiⱪꜟ ┘  ─ ⌂≥╩ ⌐ ↕╣√ WAF

╛WSF ╩ ≤⇔≡ ∫≡╙╟™⁹↓─ ⁸96 LL50 

⅜ 100mg/L ≢№╢↓≤⁹ 

 



121 

13 ὖ₀ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ ὖ₀ ₒ ─ ₓ 

ᵑ ⌐⁸ ⅜ ≢40% ↕╣≡™╢↓≤⁹ 

ᵒ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╡⁸

│ ↕╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥ⱶ⅜

№╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ─√╘─ ─ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵒⱪꜝ☻♅♇◒ ⅜ ↕╣╢ ⌐│⁸ ⱪꜝ☻♅♇◒⅜

⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵓ ↕╣╢ │⁸ ┘ ⅜ ⌂ ╡ ⌂™╙─≢№

╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ≤∆╢₈ ₉│⁸ ABC ₈ ─ ─

╩ ╘╢ 39 9 17 27 ₉⌐╟╢ ≢№∫≡⁸A

⁸B ┘ ─ ≡⌐ ꜟכ♂▪◄⁸™™╩─╙╢∆ ⁸

⁸ │ ╕⌂™⁹ ≤⇔⁸ ─ ─ ─ ╘ ⅎ╙ ╗╙─≤∆╢⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╩ ╠ ⇔⁸ │ ─ ⌐

⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ כꜟ╢∆

♩ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√ ╩

⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™∏╣⅛≢ꜚכ

◙⌐ ⇔ ⌐ ∆╢ ⁸ ⅜ │ ↕╣≡™

╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 
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14 ̼ ◓  

 
Π ∩Ҕ ҏ₁  

 

͠1͡  

 

͠2͡ ◓  

ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

│ ╩ ≤∆╢ ╩ ⇔√ ⌐≈™≡│⁸ ─™∏

╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ╩ ↄ

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ╩

ↄ ⌐ ╘╢ⱳꜞ◄☻♥ꜟ ⅜50% ─

│⁸ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ⁸⅛≈⁸ ╩ ↄⱳꜞ◄☻♥ꜟ

≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

ᵔ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣

√╙─⅜⁸ ≢25% ↕╣≡™╢↓≤⁸⅛

≈⁸Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢№╢↓≤⁹ 

ᵕ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣

√╙─⅜⁸ ≢10% ↕╣≡™╢↓≤⁸⅛

≈⁸Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜4% ≢№╢↓≤⁹↕╠⌐⁸

⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№

╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜

↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
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͠3͡  ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢

ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣

╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ

◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜

↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠Ⱳ♃fi⁸ⱨ□☻♫⁸ⱱ♇◒⁸ ─

─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹ ⁸

╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡ ⅜ ↕╣√╙─

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ ⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ │ ╩ ≤∆╢

≢№∫≡ ⅜ ↕╣√╙── ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╩ ⌐ ⇔ ⇔√ ╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 
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► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩ ≤

∆╢ ⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ╩ ℮ ◓fi♬כꜞ◒⁸│ ╩ ℮ ⌐│⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ⌐◓fi♬כꜞ◒ ╢ ─ ◓fi♬כꜞ◒ ╩ √∆ ╩ ∆╢↓≤⁹ 

▬ JIS L 0217 │ JIS L 0001 ─ ™⌐ ∆╢ ┘∕─

⌐ ≠ↄ ╩ ∆╢↓≤⁹ 
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15 ӃԒӥԉӁ̼ ⱬ 

 

15- 1 ӊ͒ӥԒ  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ӊ͒ӥԒ 

 

͠2͡ ӵԈ

ӃԒӨ 

ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

│ ╩ ≤∆╢ ╩ ⇔√ ⌐≈™≡│⁸ ─™∏

╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢

ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣

╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ

◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

ᵔ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√

╙─⅜⁸ ≢25% ↕╣≡™╢↓≤⁸⅛≈⁸

Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢№╢↓≤⁹ 

ᵕ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√

╙─⅜⁸ ≢10% ↕╣≡™╢↓≤⁸⅛≈⁸

Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜4% ≢№╢↓≤⁹↕╠⌐⁸

⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 
 

ₒ ₓ 

ᵑ ─ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵒ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵓ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜

↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠3͡♫ ӵ

ԈӃԒӨ 
ₒ ─ ₓ 

ủ ⅜ ⌐ ↕╣√ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠ⱨ♇◒⁸ꜝfi♫⁸כⱩꜝ◔♇♩⁸
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─ ─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹ ⁸

╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡ ⅜ ↕╣√╙─

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ ⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ │ ╩ ≤∆╢

≢№∫≡ ⅜ ↕╣√╙── ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩ ≤

∆╢ ⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╩ ⌐ ⇔ ⇔√ ╩™℮⁹ 

 ─ ┘ │⁸JIS R 3106⁸ L*─ ┘ │⁸JIS Z 

8781- 4⌐∕╣∙╣ ∏╢╙─≤∆╢⁹ 

 ╩ ℮ ╩◓fi♬כꜞ◒⁸│ ℮ ⌐◓fi♬כꜞ◒⁸│⌐ ╢ ─

╩ √∆ ╩ ∆╢╟℮ ∆╢↓≤⁹ 

 ─ ᵕ─Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ─ ─ ⌐≈™≡│⁸ 28

─ 1 │ ╩ ↑╢╙─≤⇔⁸↓─ ⌐⅔™≡│⁸ ╩ √↕⌂™

⌐№∫≡╙⁸ ≤╖⌂∆↓≤≤∆╢⁹⌂⅔⁸ ⌐≈™≡│⁸

╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 
 

 ─  
L*  %  

70.0  40.0 

70.0 80.0  50.0 

80.0  60.0 
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15- 2 ӊ͒ӹӢӧ 
 

Π ∩Ҕ ҏ₁  
 

͠4͡ӞӴӥӢ

Өӊ͒ӹӢӧ 

 

͠5͡ӞӃԊӊ

͒ӹӢӧ 

 

͠6͡ ѹҦѧ

ҀҴ 

 

ₒ ─ ₓ 

ủ ⁸ ⅛╠ ╠╣╢ ⁸ ⱪꜝ☻♅♇◒ ┘∕─

─ ─ ⅜ ≢25% ↕╣≡™╢↓

≤⁹ 
 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠7͡Ӫ͒ӨԊ

ӰԒӠӊ͒ӹ

Ӣӧ 

ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⁸ ⅛╠ ╠╣╢ ⁸ ⱪꜝ☻♅♇◒ ┘∕─

─ ─ ⅜ ≢25% ↕╣≡™

╢↓≤⁹ 

ᵒ ╩ ≤∆╢ ╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣

⅛─ ╩ √∆↓≤⁹ 

▪ ╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡

⅜ ↕╣√╙─⅜ ≢25% ↕╣

≡™╢↓≤⁸⅛≈⁸Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢

№╢↓≤⁹ 

▬ ╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡

⅜ ↕╣√╙─⅜⁸ ≢10% ↕╣

≡™╢↓≤⁸⅛≈⁸Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜4% ≢

№╢↓≤⁹↕╠⌐⁸ ⌐ ┘ │ ─

√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 
 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ ₉≤│⁸ ⌐ ┘ ╩ ⅎ√ ─

╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔

Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ ╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ₉≤│⁸ ↕╣√ ⌐ ↕╣√ ─ ⇔ↄ│ │ ─

─ ╠⅛♩כꜟ ∆╢ ⇔ↄ│ ╩ ⇔√╙─╩™℮ √∞⇔⁸
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≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩ ≤∆╢

│ⱪꜝ☻♅♇◒⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 
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15- 3  

 

Π ∩Ҕ ҏ₁  

͠8͡  ₒ ─ ₓ 
ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ
╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 
ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢
ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣
╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ
◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 
ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘
│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
≢10% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 
ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓
≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜
↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕
┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠9͡Җ҉Ҵ ₒ ─ ₓ 
ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 
ᵑ┤≤╪ │ ⌐ ↕╣╢ ┘ ─
℮∟⁸ⱳꜞ◄☻♥ꜟ ╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛
─ ╩ √∆↓≤⁹ 
▪ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸┤≤╪
│ ─ ≢ 25% ↕╣≡™╢↓≤⁹√∞
⇔⁸┤≤╪ │ ─ ⌐ ╘╢ⱳꜞ◄☻♥
ꜟ ⅜ 50% ─ │⁸ PET ⅛╠ ╠╣╢ⱳꜞ◄
☻♥ꜟ ⅜⁸┤≤╪ │ ─ ≢ 10%
⁸⅛≈⁸ⱳꜞ◄☻♥ꜟ ≢ 50% ↕╣≡™╢↓

≤⁹ 
▬ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸┤≤╪
│ ─ ≢ 10% ↕╣≡™╢↓≤⁸⅛
≈⁸ ⌐ ┘ │ ─√╘─◦☻♥ⱶ
⅜№╢↓≤⁹ 

► PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
┤≤╪ │ ─ ≢ 10% ↕╣≡
™╢↓≤⁹ 

ᵒ ┤≤╪─ ╩ ⌐ ⁸ ─ ╩ ™⁸ ⇔
√ ⅜ ─ ≢ 80% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 
ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓
≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜
↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕
┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
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  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠Ⱳ♃fi⁸ⱨ□☻♫⁸ⱱ♇◒⁸ ─

─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ │ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╩ ⌐ ⇔ ⇔√ ╩™℮⁹ 

 ┤≤╪─ ─ ─₈ ₉≤│⁸ ⁸ ⁸ ⁸ ─┤≤╪⌐ ≡╪↕

╣≡™╢╙─╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 

 ╩ ℮ ╩◓fi♬כꜞ◒⁸│ ℮ ⌐◓fi♬כꜞ◒⁸│⌐ ╢ ─ ╩

√∆ ╩ ∆╢╟℮ ∆╢↓≤⁹ 
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15- 4 ӸӢӨ 
 

Π ∩Ҕ ҏ₁  
 

͠10͡ ӸӢӨӴ

ԋ͒ӿ 
ₒ ─ ₓ 

ủ ╩ ↄ ⅜⁸ⱪꜝ☻♅♇◒─ │ᵑ⁸ ─ │ᵒ⁸

─ │ᵓ─ ╩ √∆↓≤⁹╕√⁸ ─ ⌐ ⅜

╕╣╢ │ᵒ▪⁸ ⅜ ╕╣╢ │ᵓ▬─ ╩∕╣∙╣ √∆↓

≤⁹ 

ᵑ ⱪꜝ☻♅♇◒⅜ⱪꜝ☻♅♇◒ ─10% ↕╣≡™╢↓

≤⁹ 

ᵒ ─ ╩ √∆↓≤⁹ 

▪ ⁸ ה ⅛╠ ∆╢ ─ ≢№╢↓

≤⁸ │⁸ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√

│ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣

√╙─≢№╢↓≤⁹ 

▬ ⅛╠─ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ⅜⁸0.02mg/ h

│↓╣≤ ─╙─≢№╢↓≤⁹ 

ᵓ ─ ╩ √∆↓≤⁹ 

▪ ─ │ Ɽꜟⱪ 50% ≢№╢↓≤⁹ 

▬ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐⅔↑

╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙─≢№╢

↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ ┘ ה

⅛╠ ∆╢ ⁸ ה ─ ⌐╟╡

↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 
 

ₒ ₓ 

ᵑ ┘ ⅜ ≢№╢ ─ ⅜ ⌂ ⅜⌂↕╣

≡™╢⁸ │⁸ ⅜ ≢№╢ ─ ⇔ↄ│ ─

⅜ ⌐⌂╢╟℮⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ⌐ ⅜ ╕╣╢ ⌐№∫≡│⁸ ≤⇔≡ ↕╣╢

⁸ ה ⅛╠ ∆╢ ─ ≢№╢ │

ↄ⁹ │ ⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢

№╢↓≤⁹ 

ᵓ ⌐ ⅜ ╕╣╢ ≢Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡

│⁸∕─ ─ │ ⌂ ⅜ ╕╣≡™╢ ⅛╠

↕╣√╙─≢№╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵕ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 



132 

͠11͡ ӽӢӧԋ

Ә 

ₒ ─ ₓ 
ᵑ ⌐ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

│ ╩ ≤∆╢ ╩ ⇔√ ⌐≈™≡│⁸ ─™
∏╣⅛─ ╩ √∆↓≤⁹ 
▪ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
≢25% ↕╣≡™╢↓≤⁹ 

▬ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸
≢10% ↕╣≡™╢↓≤⁹ 

► ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√
╙─⅜⁸ ≢25% ↕╣≡™╢↓≤⁸⅛≈⁸
Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢№╢↓≤⁹ 

ᵒⱨ▼ꜟ♩⌐ ↕╣╢ │ ≡ │ ≢№╢↓≤⁹ 
ᵓ ⅛╠─ ⱱꜟⱶ▪ꜟ♦ⱥ♪─ │75ppm ≢№╢↓≤⁹ 
ᵔ►꜠♃fiⱨ◊כⱶ─ ⌐ⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹ 
 

ₒ ₓ 
ᵑ ⅜ ≢№╢ ─ ⅜ ⌂ ⅜⌂↕╣≡™╢⁸ │⁸

⅜ ≢№╢ ─ ⅜ ⌐⌂╢╟℮⌂ ⅜⌂↕╣
≡™╢↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕
┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ⁸ ┘ ⌐ ™╢╙─ ⌂ ─╙─⌐≈™≡│⁸ ─

─ ─ ≤∆╢₈ⱬ♇♪ⱨ꜠כⱶ₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ⌐ ™╢╙─ ⁸ICUⱬ♇♪ ⌐≈™≡│⁸ ─ ─ ─ ≤

∆╢₈ⱴ♇♩꜠☻₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ 13

64 2 1 ⌐ ╘╢ ╩™℮⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠Ⱳ♃fi⁸ⱨ□☻♫⁸ⱱ♇◒⁸ ─

─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒⁸ ╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡

⅜ ↕╣√╙─╩ ⇔√ ─ │⁸₈ ₉ ┘₈

PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ ⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─

│ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√╙── ₉⌐

╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ⅜ 0.02mg/ h ≤ ─╙─≤│⁸ ⌐╟╢╙─≤∆╢⁹ 

▪ ⇔√ │ ⅜№╡⁸ ⌐ⱱꜟⱶ▪ꜟ♦ⱥ♪─

─ ⅜ ↕╣≡™╢ ⌐≈™≡│⁸ ἚἚἚ─ ╩ √⇔√╙─⁹JIS 

S 1102⌐ ∆╢ ⱬ♇♪│⁸ ╩ √∆⁹ 

▬  ▪ ─ ⌐≈™≡│⁸JIS A 1460 ─ ∆╢ ⌐╟╡ ⇔√

⅜ ─ ≢№╢╙─⁹ 

  

0.5mg/L 0.7mg/L 
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 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─

LCA ⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩

≤∆╢ ⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ₈ⱨ▼ꜟ♩₉≤│⁸ ⌐⇔√ ♅Ɽfiꜟ♪כ♬╩ ♩כ◦╡╟⌐ ⌐

⇔√╙─╩™℮ √∞⇔⁸ │ ⌐╟╢ ╩ ⇔√╙─╩

ↄ⁹⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™

℮⁹ 

 ₈ ₉≤│⁸ ╩ ⌐ ⇔ ⇔√ ╩™℮⁹ 

 ⱬ♇♪ⱨ꜠כⱶ⌐ ╢ ─ │⁸ ─ ≤⇔≡ⱪꜝ☻♅♇◒⁸

│ ╩ ⇔≡™╢ ⌐≈™≡ ╘√╙─≢№╡⁸ ⅜ ≢№∫≡⁸ⱪꜝ☻

♅♇◒⁸ │ ╩ ⇔≡™⌂™╙─│⁸ ─ ─ ─ ≤∆╢ ⌐ ╕

╣⌂™╙─≤∆╢⁹ 

 ⱬ♇♪ⱨ꜠כⱶ ┘ⱴ♇♩꜠☻╩ ≤⇔≡ⱬ♇♪╩ ∆╢ ⌐≈™≡│⁸∕╣

∙╣─ ⅜ ─ ╩ √∆↓≤⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™

╢ ⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆

╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔

⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 
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ДЙ ◓  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ ◓  ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥

ꜟ ⅜⁸ ∆═╡ ╘ ╩ ↄ⁹≢50%

↕╣≡™╢↓≤⁹ 

ᵒⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⅜⁸ ∆═╡

╘ ╩ ↄ⁹ ≢50% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ │ ⅜ ⌂ ╡ ↕╣≡™╢↓≤ ∆═╡

╘ ╩ ↄ⁹⁹ 

ᵒ ╩ ⇔≡™⌂™↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ⱳ☻♩◖fi◦ꜙכⱴ ₉≤│⁸ ≤⇔≡ ↕╣√ ⌐⁸ ↕╣√ │

╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ─ ⌐ ∆╢ ⁸ ≤⌂∫√ ╩ ⌐

⇔ ⇔√ ╩™℮⁹ 

 



135 

17 Ѿҏ ẖ  

 

17- 1 ӥԒӧ̼Ӗ͒ӧ  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ ύ ӥ

Ԓӧ 
ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢

ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣

╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ

◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

͠2͡ӵԊ͒Ӗ

͒ӧ 

ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄♅꜠fi

╩ ⇔√ ⌐≈™≡│⁸ ⱳꜞ◄♅꜠fi ⅜

≢ 50% ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠ⱳ⁸ꜟכⱨ□☻♫⁸ ─

─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ │ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ⱳꜞ◄♅꜠fi₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱳꜞ◄♅꜠fi ─ ⇔ↄ
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│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱳꜞ◄♅꜠fi ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 
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17- 2 ⌡ӬӢӧ 
 

Π ∩Ҕ ҏ₁  
 

͠3͡ ⌡ӬӢ

ӧ 
ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ ⁸

ⱳꜞ◄♅꜠fi ⁸ │ ╩ ≤∆╢ ╩ ⇔√ ⌐

≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢

ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣

╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ

◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

ᵔ ⱳꜞ◄♅꜠fi ⅜⁸ ≢50% ↕╣≡

™╢↓≤⁹ 

ᵕ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√

╙─⅜⁸ ≢25% ↕╣≡™╢↓≤⁸⅛≈⁸

Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠ ─ ─ ╩ ™√╙─

╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹⁸

╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡ ⅜ ↕╣√╙─

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ ⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ │ ╩ ≤∆╢

≢№∫≡ ⅜ ↕╣√╙── ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ⱳꜞ◄♅꜠fi₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱳꜞ◄♅꜠fi ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱳꜞ◄♅꜠fi ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢
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╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩ ≤

∆╢ ⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 
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17- 3 ₑ̼ҏҝҫ̼  
 

Π ∩Ҕ ҏ₁  
 

͠4͡ₑ 

 

͠5͡ҏҝҫ 

 

͠6͡  

ₒ ─ ₓ 

₃ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

│ ╩ ≤∆╢ ╩ ⇔√ ⌐≈™≡│⁸ ─™∏

╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘╢

ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠╣

╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳꜞ

◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

ᵔ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√

╙─⅜⁸ ≢25% ↕╣≡™╢↓≤⁸⅛≈⁸

Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜10% ≢№╢↓≤⁹ 

ᵕ ╩ ≤∆╢ ≢№∫≡ ⅜ ↕╣√

╙─⅜⁸ ≢10% ↕╣≡™╢↓≤⁸⅛≈⁸

Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ⅜4% ≢№╢↓≤⁹↕╠⌐⁸

⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

 

ₒ ₓ 

ᵑ ─ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵒ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉≤│⁸ │ ╩™℮⁹ 

 ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠ ⁸ ─ ─ ╩ ™√

╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹⁸

╩ ≤∆╢ │ⱪꜝ☻♅♇◒≢№∫≡ ⅜ ↕╣√╙─

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ ⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ │ ╩ ≤∆╢

≢№∫≡ ⅜ ↕╣√╙── ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘
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▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ⅜ ↕╣√╙─₉≤│⁸ ─ꜝ▬ⱨ◘▬◒ꜟ ⌐╦√╢

╩ⱨ○♪כ꜠♩≡™≈⌐ ╘ ⁸ ⅛≈ ⌐ ה ⇔⁸ ─ LCA

⌐╟╡ ⅜ ↕╣√╙─╩™℮⁹ 

 ₈Ᵽ▬○ⱬכ☻ ⱳꜞⱴכ ₉≤│⁸ ⌐ ╘╢⁸ ╩ ≤

∆╢ ⌐ ╕╣╢ ─ ─ ╩™℮⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 
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17- 4 ԁӢӶ 
 

Π ∩Ҕ ҏ₁  
 

͠7͡ԁӢӶ ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⁸ꜞ◘▬◒ꜟ ┘∕─ ─ ─ ⅜

≢25% ↕╣≡™╢↓≤⁹ 

ᵒ ⁸ꜞ◘▬◒ꜟ ┘∕─ ─ ─ ⅜

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸

⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ ₉≤│⁸ ⅛╠ ⁸ ∫ ⁸ ─ ─

╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒╩ ⇔√ ─ │⁸₈ ₉ ┘₈

⁸ꜞ◘▬◒ꜟ ┘∕─ ─ ─ ₉⌐ ╘≡╟™⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ꜞ◘▬◒ꜟ ₉≤│⁸ ↕╣√ ⌐ ↕╣√ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ ⇔ↄ│ ╩ ⇔√

╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ₉≤│⁸ ─ ⌐ ∆╢ ⁸ ≤⌂∫√ ╩ ⌐

⇔ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ↕╣√ ⌐ ↕╣√ ─ ⇔ↄ│ │ ─

─ ╠⅛♩כꜟ ∆╢ ⇔ↄ│ ╩ ⇔√╙─╩™℮ √∞⇔⁸

≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆

↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 
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18  
 

Π ∩Ҕ ҏ₁  
 

͠1͡

ӖӘӥӿ͠ ╣̼

◓ ͡ 

ₒ ─ ₓ 

ᵑ ꜟ☿─ꜟכꜙ☺⸗ ⅜ ⌐ ↕╣√ ↔≤─

╩ ╠⌂™↓≤⁹ 

ᵒ ꜟכꜙ☺⸗ ┘ ⌐≈™≡⁸ ⌐ ↕╣√

⌐≈™≡⁸ ⅜ ↕╣ ⌐ ≢⅝╢↓≤⁹ 

ᵓ ⅜ ≢⅝╢╙─≢№╢↓≤⁹ 

ᵔ ─ꜟכꜙ☺⸗ ⌐≈™≡│⁸ ─80% ╩

10 ≢⅝╢╟℮⌐ ה ↕╣≡™╢↓≤⁹ 

ᵕⱤ꞉כ◖fi♦▫◦ꜛ♫⌐≈™≡│⁸ ┘2 ─1

─ ⌐≈™≡⁸ ─ ─90% ╩5 ─

⌐╦√╡ ≢⅝╢╟℮⌐ ה ↕╣≡™╢↓≤⁹ 

ᵖ Ɑ▬Ᵽ♇◒♃▬ⱶ⅜3כ◑ꜟⱠ◄⁸│≡™≈⌐ꜟכꜙ☺⸗

≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ┘ ⅜ ≢№╢ ─ ⅜ ⌂ ⅜⌂↕

╣≡™╢⁸ │⁸ ⅜ ≢№╢ ─ ╕√│ ─

⅜ ⌐⌂╢╟℮⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ─ ™ ⌐ ∆╢╙─⌐№∫≡│⁸ ⌂ ╡

╩ ∆╢⌂≥⁸ ⌐ ⇔≡ ─ ⅜ ≤⌂╢╟

℮ ⇔√◦☻♥ⱶ≢№╢↓≤⁹ 

ᵓ ─ ╩ ∆╢ ⅜ ↕╣╢ ⌐│⁸

─ ┘ꜞ◘▬◒ꜟ◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵔ ─ꜟכꜙ☺⸗ הⱶכ꜠ⱨה ⌐▪ꜟⱵ♬►ⱶ

╩ ∆╢ ≢│⁸▪ꜟⱵ♬►ⱶ ╩

─ ≤⇔≡ ⇔≡™╢ ╩ ™╢↓≤⁹ 

ᵕ │╪∞╩ ⇔≡™⌂™↓≤⁹ 

͠2͡

ӖӘӥӿ͠ ╣̼

◓ ͡ 

ₒ ─ ₓ 

ᵑ ⅜20,930kJ/( ה )⅛≈ ⅛╠ ╩ ⇔

™√ ⅜10K≢№╢ ⁸ ⅜8,372 kJ/( ה ) ≢№╢↓≤⁹ 

ᵒ ┘ ⌐≈™≡⁸ ⌐ ↕╣√ ⅜⁸►◄Ⱪ◘

▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ┘ ⅜ ≢№╢ ─ ⅜ ⌂ ⅜⌂↕

╣≡™╢⁸ │⁸ ⅜ ≢№╢ ─ ╕√│ ─

⅜ ⌐⌂╢╟℮⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

ᵒ ─ ⌐ ╢◄Ⱡꜟ◑כ⅜ ≤⌂╢╟℮⌂ ⅜⌂↕╣

≡™╢↓≤⁹ 

ᵓ הⱶכ꜠ⱨה ⌐▪ꜟⱵ♬►ⱶ ╩ ∆╢ ≢│⁸

▪ꜟⱵ♬►ⱶ ╩ ─ ≤⇔≡ ⇔≡

™╢ ╩ ™╢↓≤⁹ 

ᵔ │╪∞╩ ⇔≡™⌂™↓≤⁹ 
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  ─ ─ ─ ≤∆╢₈ ◦☻♥ⱶ₉│⁸ ─ ≤⇔≡⁸10kW

─ ╩ꜟכꜙ☺⸗ ⇔√ ⌐╟╢ ⅜≢⅝╢ ה ─

◦☻♥ⱶ╩™℮⁹ 

 ─ ─ ─ ≤∆╢₈ ◦☻♥ⱶ₉│⁸ │ ─ ◄Ⱡ

⁸≡⇔≥כ◑ꜟ ◄Ⱡꜟ◑כ╩ ⇔√ ה ─◦☻♥ⱶ╩™℮⁹ 

 ₈ ꜟ☿─ꜟכꜙ☺⸗ ₉≤│⁸JIS C 8960 ⌐⅔™≡ ╘╠╣√

╩ ꜟכꜙ☺⸗⁸⌐ ─☿ꜟ ╩™™⁸ ⌐╟╡ ∆╢⁹ 

☿ꜟ ─ꜟכꜙ☺⸗ ☿ꜟ─ ×  

☿ꜟ─ 1☿ꜟ─ ꜟ☿─ꜟכꜙ☺⸗1×  

1000W/  

1☿ꜟ─ ⌐│⁸☿ꜟ ─ ╩ ╗⁹√∞⇔⁸◦ꜞ◖fi ⁸ ─

☿ꜟ ⌐│ ╩ ╕⌂™⁹ 

 ₈ ₉₈ ₉│ JIS C 8961 ⌐ ⇔≡ ∆╢╙─≤∆╢⁹ 

 ₈ ₉│ JIS A 4112 ⌐ ⇔≡ ∆╢╙─≤∆╢⁹JIS A 41 12≢ ↕╣╢₈

₉⌐ ∆╢ ◦☻♥ⱶ│⁸ ╩ √∆⁹ 

─ꜟכꜙ☺⸗  ┘ ⌐≈™≡│JIS C 8990 │JIS C 8991

⌐ ∆╢╙─≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ │ ─ ⌂ ה ─√╘⁸ ─ ⌐ ⇔√ │

─ ─ ╩⁸ ╩ ∆╢╕≢ ה ∆╢↓≤⁹ 

▬ ⌐№√∫≡│⁸ │ ⌐⅛⅛╢ ─ ה ╩ ⇔⁸

⌐ √∫≡│ ─ ⅜ ⌐ ⅝ↄ⌂╢↓≤╩ ↑╢↓≤⁹ 

► ◦☻♥ⱶ─ ⌐№√∫≡│⁸ ─ ╩ ⇔√ ≢

ה ╩ ∆╢↓≤⁹⌂⅔⁸ ⌐№∫≡│⁸ ⌐ ⌂

⅜ ∫≡™╢↓≤ ⁸ ╩ ∆╢↓≤⁹ 

◄ ◦☻♥ⱶ─ ⌐№√∫≡│⁸ ─ ◄Ⱡꜟ◑כ ╩ ⇔√

╩ ℮↓≤⁹ 

○ ⌐№√∫≡│⁸ ⌐ ─ ─ ╩ ╘⁸∕─ ╩ ∆╢

≤≤╙⌐⁸ ─ ה ⌐ ≤⌂╢ ⅜ ∆╢ ╩ ╗⁹ 

╩⁸ ╩ ∂ ∆╢↓≤⁹ 

 

 
ꜟ☿─ꜟכꜙ☺⸗  ⌐ ╢  

  

◦ꜞ◖fi  16.0% 

◦ꜞ◖fi  15.0% 

◦ꜞ◖fi   8.5% 

 12.0% 
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  ⌐ ╢  

   

⸗

 ꜟכꜙ☺

─

─  

 

JIS C 8904- 2 ≢ ↕╣√ ≢ ⇔√

─  

™√ ⁸♃כ♦ ┘Ɽ꞉כ

◖fi♦▫◦ꜛ♫─  

≢─

⅜ ╠╣⌂™

┘  

─ ⁸ ─┼ꜟכꜙ☺⸗ ─⅛⅛╡ ╛

≤ ─ ⅜╡ ─ ⌐≈™≡⁸

⌐  

─ ─ꜟכꜙ☺⸗ ≤ ─ ⅜╡ ─

⌐≈™≡ ⌐  

⁸ ╛ ≤ ─

⌐≈™≡ ⌐  

∕─ ⁸ ─ ╣⌐╟╢ ⁸ ⌐

 

 

Ɽ꞉כ◖fi♦▫◦ꜛ♫ 
⁸ ⁸ ⁸ ⁸

  

   

 ≤⌂╢  

 ─ ⁸ ─ ꜟ◒▬◘ꜞה  

 ה

─  

 ⁸  

 ⁸  

ꜟכꜙ☺⸗

┘

 

 ⁸ ─   

   

 

 

  ⌐ ╢  

   

 

─ ─

 

─  

™√ ⁸♃כ♦ ┘ ─

 

40%⅜ ╠╣⌂

™ ┘  

─ ⁸ ┼─ ─⅛⅛╡ ╛

≤ ─ ⅜╡ ─ ⌐≈™≡⁸ ⌐

 

─ ─ ≤ ─ ⅜╡ ─

⌐≈™≡ ⌐  

⁸ ╛ ≤

─ ⌐≈™≡ ⌐  

∕─ ╛ ⁸ ─ ╣⌐╟╢ ⁸

⌐  

┘

 

 ⁸ ─   

 ─ ─   

 
ה ─ ⁸ ⁸
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͠3͡  ₒ ─ ₓ 

ủ ─ ≤⇔≡⁸ ─ ┘ ─ ╩ ↕

∑⁸ ◄Ⱡꜟ◑כ │ ◄Ⱡꜟ◑כ╩ ╡ ∆╙─≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ⅜ ≢№╢ ─ │ ─ ⅜ ⌐⌂

╢╟℮⌂ ⅜⌂↕╣≡™╢↓≤⁹ 

͠4͡ ӓӾ

₡ 
ₒ ─ ₓ 

ủⱣ▬○ │ ─ ⌐╟╡ ◗Ⱶ─ ┘

╩ ℮ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⅜ ≢№╢ ─ ⅜ ⌐⌂╢╟℮⌂ ⅜⌂

↕╣≡™╢↓≤⁹ 

ᵒ ─◄Ⱡꜟ◑כ ─√╘─ ─ ⅜⌂↕╣≡™╢↓

≤⁹ 

ᵓ ─ │⁸ ⁸ │◄Ⱡꜟ◑כ ⌐╟╡

↕╣╢╙─≢№╢↓≤⁹ 

͠5͡ ₡₀ ₒ ─ ₓ 

 

ủ ╩ ⇔⌂™↓≤⁹ 

 

 

ᵑ ◖ⱴ⌐№∫≡│⁸ ─ ╩ √∆↓≤⁹ 

▪ Ɫfi♪ꜟ╩ 120°⌐ ™√ ⌐⁸ ◖ⱴ╩ ╖ ╪∞

⌐ ═ 20%╩ ⅎ 70% ─ ≢№╢↓≤⁹ 

▬ Ɫfi♪ꜟ╩ ⌐⇔√ ⌐⁸ ◖ⱴ╩ ╖ ╪∞ ⌐

═ 70% ─ ≢№╢↓≤⁹ 

ᵒ ⌐№∫≡│⁸ 0.1MPa ⁸0.7MPa ─ ⌐⅔™

≡⁸Ɫfi♪ꜟ ─ ⁸ │5 8ꜞ♇♩ꜟ/ ≢

№╢↓≤⁹ 

ᵓ ◐ꜗ♇ⱪ⌐№∫≡│⁸ ─ ╩ √∆↓≤⁹ 

▪ 0.1MPa ⁸0.7MPa ─ ⌐⅔™≡⁸Ɫfi♪ꜟ ꜠

Ᵽכ ─ ⁸ ⅜⁸ ◐ꜗ♇ⱪ⌂⇔─

─ 80% ≢№╢↓≤⁹ 

▬ 0.1MPa⁸Ɫfi♪ꜟ ꜠Ᵽכ ⌐⅔™≡ 5ꜞ♇♩ꜟ/

─ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─◖ⱴ⌐№∫≡│⁸ ─ ─◖ⱴ≤─ ⅜ ⌐ ⅎ

╢↓≤⁹ 

ᵒ ⌐⅔↑╢ ≥⅔╡─ ≢№╢↓≤⁹ 

ᵓ ⌐№∫≡│⁸ ≢ ⌂ ⌐ ≢⅝╢

↓≤⁹ 

  ₈ ◖ⱴ₉≤│⁸ ⌐⅔™≡⁸ ╩ ≤⇔≡ ⇔√◖ⱴ╩™℮⁹⌂⅔⁸

◖ⱴ╩ ╖ ╪∞ ⌐ ═⁸ ◖ⱴ╩ ╖ ╪∞ │⁸Ɫfi♪ꜟ ⅜

∂ ⁸ ⅜ ⌐ ∏╢⁹ ╩ ╗⁹ 

 ─ ─ ─ ≤∆╢₈ ◖ⱴ₉│⁸ ┘ 13mm─ ⌐ ↕
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╣╢╙─≢№∫≡⁸ Ɽ♇◐fi ♫♇♩⌂≥╩ ⌂ ⌐∆╢⌂≥⇔≡⁸

⌐ ╡ ⅎ╢∞↑≢ ⅜ ╣╢◖ⱴ≤∆╢⁹ 

 ◖ⱴ─ ─ │⁸JIS B 2061 ─ ⌐ ∏╢╙

─≤∆╢⁹╕√⁸JIS B 2061 ≢ ↕╣╢₈ ◖ⱴ ╩ ⇔√ ₉⌐ ∆

╢ │⁸ ─ ᵑ╩ √∆⁹ 

 ₈ ₉≤│⁸ ─ │ ─ ⌐⅛⅛╦╠∏⁸ ⌐ ╩

⌐ ∆╢ ╩™℮⁹⌂⅔⁸ ⌐ ⅜ ─╙─│ ⁸

⅜ ─╙─╩ ≤™℮⁹ 

 ─ ─ ─ ≤∆╢₈ ₉│⁸ ™⁸ │ ⌐ ™╢

╙─≢№∫≡⁸ ─ ╩ √∆╙─≤∆╢⁹ 

▪ №╢ ╟╡ ↄ ↕╣⌂™╟℮⁸ ⌐ ╡ ⅎ╢∞↑≢ ⅜ ╣╢

≢№╢↓≤⁹ 

▬ ≢ ╩ ╦⌂™↓≤⁹ ─ ⌐ ╩ ╡ ↑╢↓≤⁹╕√⁸

1 │⁸ 1 ⌐ ∆╢↓≤⁹ 

► ⌐ ⌐ ∂√ ⅜≢⅝╢╟℮⁸ ↔≤─ ⅜ ⌐ ↕╣

≡™╢↓≤⁹ 

 ─ ─ ─ ≤∆╢₈ ◐ꜗ♇ⱪ₉│⁸ ╩כ▪◄⌐ ∆╢↓≤⌐

╟╡⁸ ⅜ ╣╢◐ꜗ♇ⱪ≤∆╢⁹ 
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͠6͡ Ӵ

ӂԊӿ 
ₒ ─ ₓ 

ᵑ │ 0.7 ⁸⅛≈⁸ │ 10% ≢№╢↓

≤⁹ 

ᵒ │ 5.9 /( K) ≢№╢↓≤⁹ 

ᵓ ⌐≈™≡⁸ ⌂ ⅜ ↕╣≡™╢↓≤⁹ 

ᵔ ≤ ╩ ⇔≡ ⅜ ↕╣≡™╢↓

≤⁹ 

ᵕ ᵑ⅛╠ᵔ⌐≈™≡⁸►◄Ⱪ◘▬♩ ⌐╟╡ ⌐ ≢⅝╢

↓≤⁸ │ ⌐╟╡ ⌂ ⅛╠ ↕╣≡™╢↓≤⁹ 

ᵖⱨ▫ꜟⱶ─ ⌐≈™≡⁸ ⌂ ⌐ ∆╢ ⅜⌂↕╣

≡™╢↓≤⁹ 
 

ₒ ₓ 

ủ ⅜ ⌂ ╡ ™╙─≢№╢↓≤⁹ 

  ₈ ⱨ▫ꜟⱶ₉≤│⁸ ─ ●ꜝ☻⌐ ∆╢ⱨ▫ꜟⱶ≢№∫≡⁸ ─

╩ ╘╢√╘⌐ ─ ╩ ∫√ⱨ▫ꜟⱶ╩™℮⁹ 

 ⁸ ⁸ ─ │⁸JIS A 5759 ⌐╟╢⁹ 

 ─ ᵑ⌐⅔™≡⁸ ⅜ 70% ─ │⁸ │ 0.8 ≤

∆╢⁹ 

 ─₈ ₉─ ≤│⁸JIS A 5759 ⌐ ↕╣√ ⌐⅔™

≡ 1,000 ─ ╩ ⇔⁸ ─ ⅜ ─ ᵑ⌐ ↕╣√╙─⅛╠±

0.10 ─ ≢№╢↓≤⁹ 

 ₈ ≤ ╩ ⇔≡ ⅜ ↕╣≡™╢↓≤₉≤│⁸

╩ ⇔√ ◦☻♥ⱶ⌐⅔↑╢◦Ⱶꜙ꜠כ◦ꜛfi≢⁸ ⅜

↕╣≡™╢↓≤╩™℮⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ●ꜝ☻─ ╣ ╩ ⇔⁸₈ ⱨ▫ꜟⱶ ה ₉─ ╩ ∆╢

⇔ↄ│↓╣≤ ≤ ╘╠╣╢ ╩ ∆╢ ⌐╟╢ ⌐≈™≡ ╩ ℮

↓≤⁹ 

▬ ╩ ∆╢╙─╩ ∆╢ │⁸ ⌐╟╢ ⌐≈™≡ ∆

╢↓≤⁹ 

► ⇔™ ─ ⅜ ↕╣╢ ⌐⅔™≡ ∆╢ ⌐│⁸ ─ ┼─

⌐≈™≡ ╩ ℮↓≤⁹ 

◄ ┘ ╩ ∆╢ │⁸ ─ ™ⱨ▫ꜟⱶ╩ ∆╢

↓≤⁹ 
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19 ᾜ  

 

19- 1 ᾜ ͠ặ ͡ 
 

Π ∩Ҕ ҏ₁  
 

͠1͡ӹӢӧ

ӻӧԊặ

 

ₒ ─ ₓ 

ᵑ ⅜5 ≢№╢↓≤⁹ 

ᵒ ┘ ⌐ ⁸ ⁸ ⁸ ⁸ ┘

⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ה ⌐╟╢ ⌐ ╢ ╖⅜№╢↓≤⁹ 

ᵒ Ⱳ♩ꜟ ⌐≈™≡│⁸ ⌂ ╡ ה ⅜ ╠╣≡™╢↓

≤⁹ 

ᵓ ∆╢Ⱳ♩ꜟ⁸ꜝ ⱬꜟה ⁸◐ꜗ♇ⱪ ⌐≈™≡│⁸ ─ ⁸

⌐ ╣√ ≤∆╢√╘─ ⅜⌂↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈Ɑ♇♩Ⱳ♩ꜟ ₉│⁸ ⌐ ∆╢

≢ ∆╢╙─≤∆╢⁹ 

 ─ ᵒ─ ⌐≈™≡│⁸ ⌐│ ⇔⌂™⁹ 

 ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ Ɑ♇♩Ⱳ♩ꜟ ─ ⌐ √╡⁸ ╛ ⌐ ─ ╩

≢⅝╢₈ⱨꜞכⱬfi♪₉ ╩ ∫√ ─ ╩ ∆

╢↓≤⁹ 

▬ ╩ ∆╢⌐ √╡⁸ ─ ╩ ⇔√ ה

╩ ⇔⁸ ┘ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ⇔≡™ↄ

╖╩ ∆╢↓≤⁹ 

► ⌐⅔™≡ ─ ╩ ↄ∆╢ ⅛╠⁸ ⌐ ⇔⁸

⌂ ╡ ⇔™ ─ ─√╘─ ⅜ ≤⌂╢╟℮⁸ ╕≢ ─ ╩ ⅎ

╢ ─ ╩ ℮ ⌐≈™≡ ∆╢↓≤⁹ 

◄ ─ │⁸ ⌐╦√∫≡ ה ∆╢↓≤⅛╠⁸ ─

⌐⅔↑╢ ה ⌐≈™≡ ⌐ ─ ⁸ ╩ ℮↓≤⁹ 

 ∆╢Ⱳ♩ꜟ⁸ꜝⱬꜟה ⁸◐ꜗ♇ⱪ ─ ⌐≈™≡│⁸PETⱲ♩ꜟꜞ◘

▬◒ꜟ ─₈ PETⱲ♩ꜟ─ ●▬♪ꜝ▬fi₉╩ ≤∆╢↓≤⁹ 
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20- 2 ᾜ ͠ ͡ 
 

Π ∩Ҕ ҏ₁  
͠2͡„↕ 

 

͠3͡ӁԊӴӀ

Ἷ  

 

͠4͡ ӰԒ 

 

͠5͡ῴӰԒ 

ₒ ─ ₓ 

ᵑ ⅜5 ≢№╢↓≤⁹ 

ᵒ ┘ ⌐⁸ ⁸ ⁸ ⁸ ⁸

┘ ⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ה ⌐╟╢ ⌐ ╢ ╖⅜№╢↓≤⁹ 

͠6͡ԋӧԊӧ

 
ₒ ─ ₓ 

ᵑ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ⅜5 ≢№╢↓≤⁹ 

▬ ⅜3 ≢№∫≡⁸ ⁸ ─ ┘ ⌐≈

™≡ ⇔ ↕╣╢ ╖⅜№╢↓≤⁹ 

ᵒ ┘ ⌐⁸ ⁸ ⁸ ⁸ ⁸

┘ ⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ה ⌐╟╢ ⌐ ╢ ╖⅜№╢↓≤⁹ 

͠7͡ợ

 

 

͠8͡Ӵԉ͒ә

ӨԈӃ  

ₒ ─ ₓ 

ᵑ ⅜3 ≢№╢↓≤⁹ 

ᵒ ┘ ⌐⁸ ⁸ ⁸ ⁸ ⁸

┘ ⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ה ⌐╟╢ ⌐ ╢ ╖⅜№╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉₈▪ꜟⱨ□ ₉₈ Ɽfi₉₈ Ɽfi₉₈꜠♩ꜟ

♩ ₉₈ ₉ ┘₈ⱨꜞכ☼♪ꜝ▬ ₉│⁸ ≤⇔≡ ∆╢

╙─⌐ ╢⁹ 

 ₈꜠♩ꜟ♩ ₉≤│⁸ ╩ ∆╢ ⌐ ⇔√ ╩ ⇔⁸ ⌐╟╡

↕╣⁸ ≢ ⅜ ≤⌂╢ ╩ ∫√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ─ ≢№∫≡⁸ⱦ♃Ⱶfi⁸ⱵⱠꜝꜟ ─ ╩

⇔√ ╩™℮⁹ 

 ₈ ₉─ ─ ᵑ⌐≈™≡│⁸ ╩ √∆ ⅜ ⌐ ↕╣╢╕≢─

│⁸ 3 ≢№╢↓≤╩╙∫≡ ≤╖⌂∆↓≤≤∆╢⁹⌂⅔⁸

⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ╩ ∆╢↓≤≤∆╢⁹ 

 ₈▪ꜟⱨ□ ₉ ┘₈ Ɽfi₉─ ⌐ ╢ ─ ᵑ⌐≈™≡│⁸

╩ ⇔≈≈ ⇔╩ ∆╢↓≤≤∆╢⁹ 

 ─ ᵒ─ ⌐≈™≡│⁸ ⌐│ ⇔⌂™⁹ 

 ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ╩ ∆╢⌐ √╡⁸ ─ ╩ ⇔√ ה
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╩ ⇔⁸ ┘ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ⇔≡™ↄ

╖╩ ∆╢↓≤⁹ 

▬ ⌐⅔™≡ ─ ╩ ↄ∆╢ ⅛╠⁸ ⌐ ⇔⁸

⌂ ╡ ⇔™ ─ ─√╘─ ⅜ ≤⌂╢╟℮⁸ ╕≢ ─ ╩ ⅎ

╢ ─ ╩ ℮ ⌐≈™≡ ∆╢↓≤⁹ 

► ─ │⁸ ⌐╦√∫≡ ה ∆╢↓≤⅛╠⁸ ─

⌐⅔↑╢ ה ⌐≈™≡ ⌐ ─ ⁸ ╩ ℮↓≤⁹ 
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19- 3 ᾜ ͠ ῖ ̼ ͡ 
 

Π ∩Ҕ ҏ₁  
 

*  ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘

╢ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠

╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳ

ꜞ◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢

↓≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐│⁸ ⌂ ╡ │ ⅜

↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

* ◓  ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥

ꜟ ⅜⁸ (∆═╡ ╘ ╩ ↄ⁹≢50%

↕╣≡™╢↓≤⁹ 

ᵒⱳ☻♩◖fi◦ꜙכⱴ ⅛╠⌂╢ ⅜⁸ ∆═╡

╘ ╩ ↄ⁹ ≢50% ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ᵑ │ ⅜ ⌂ ╡ ↕╣≡™╢↓≤ ∆═╡

╘ ╩ ↄ⁹⁹ 

ᵒ ╩ ⇔≡™⌂™↓≤⁹ 
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*ӥԒӧ ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄☻♥ꜟ

╩ ⇔√ ⌐≈™≡│⁸ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢25% ↕╣≡™╢↓≤⁹√∞⇔⁸ ⌐ ╘

╢ⱳꜞ◄☻♥ꜟ ⅜50% ─ │⁸ PET ⅛╠ ╠

╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸ ≢10% ⁸⅛≈⁸ⱳ

ꜞ◄☻♥ꜟ ≢50% ↕╣≡™╢↓≤⁹ 

ᵒ PET ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁸⅛≈⁸ ⌐ ┘

│ ─√╘─◦☻♥ⱶ⅜№╢↓≤⁹ 

ᵓ PET ─℮∟⁸ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ⅜⁸

≢10% ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢

↓≤⁹ 

ᵒ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

*ӵԊ͒Ӗ͒ӧ ₒ ─ ₓ 

ủ ↕╣╢ ┘ ─℮∟⁸ⱳꜞ◄♅꜠fi

╩ ⇔√ ⌐≈™≡│⁸ ⱳꜞ◄♅꜠fi ⅜

≢50% ↕╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ₈ PET ₉≤│⁸PETⱲ♩ꜟ │ ╩ ≤⇔≡ ↕╣╢╙─╩

™℮⁹ 

 ₈ ₉≤│⁸ ⅛╠Ⱳ♃fi⁸ⱨ□☻♫⁸ⱱ♇◒⁸ ─

─ ╩ ™√╙─╩™℮⁹ 

⌂⅔⁸ ⱪꜝ☻♅♇◒ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│

│ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹

╩ ⇔√ ─ │⁸₈ ₉ ┘₈ PET ⅛╠ ╠╣╢ⱳꜞ◄

☻♥ꜟ ─ │ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ─ ₉⌐ ╘≡╟™⁹ 

 ₈ ₉≤│⁸ ╖─ ⁸ ┘ ╛ ─ ⅛╠ ∆

╢ ↄ∏⁸ ↄ∏ ╩™℮⁹ 

 ₈ ⅛╠ ╠╣╢ⱳꜞ◄☻♥ꜟ ₉≤│⁸ ╩ ≤⇔⁸ⱴ♥ꜞ▪ꜟꜞ◘

▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ⌐╟╡ ↕╣√ⱳꜞ◄☻♥ꜟ ╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ∆╢ ꜞfi♃כ ╩ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ ╩ ⌐ ⇔ ⇔√ ╩™℮⁹ 

 ₈ⱳ☻♩◖fi◦ꜙכⱴ ₉≤│⁸ ≤⇔≡ ↕╣√ ⌐⁸ ↕╣√ │

╩™℮⁹ 

 ₈ ⱳꜞ◄♅꜠fi₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱳꜞ◄♅꜠fi ─ ⇔ↄ

│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱳꜞ◄♅꜠fi ⇔ↄ│ ╩

⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 ₈ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓≤₉≤│⁸ ─ ╩ √∆
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↓≤╩™℮⁹ 

₈ ─◦☻♥ⱶ₉⌐≈™≡│⁸ ─▪ ┘▬╩ √∆↓≤⁹ 

▪ │ ⅜ ⌐ ╖─ ╩ ╠ ⇔⁸ │ ─

⌐ ⇔≡ ∆╢↓≤╩™℮⁹ ─ ⅜ ⇔≡ ∆╢↓≤╩ ╗⁹ ∆

♩כꜟ╢ ⁸ ⌐⅔↑╢ ⁸♩כꜟ ─ ⌐ ∂√

╩ ⇔≡™╢↓≤⁹ 

▬ ⅜ ⌐ ╦╣╢╟℮⁸ ⁸ ─ ⁸◌♃꜡◓ │►◄Ⱪ◘▬♩─™

⌐◙כꜚ≢⅛╣∏ ⇔ ⌐ ∆╢ ⁸ ⅜ │

↕╣≡™╢↓≤⁹ 

₈ │ ─√╘─◦☻♥ⱶ₉⌐≈™≡│⁸ ─► ┘◄╩ √∆↓≤⁹ 

► ↕╣√ ╩ ⁸ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ │◔Ⱶ◌ꜟꜞ◘▬◒ꜟ∆╢↓≤⁹ 

◄ ↕╣√ ─℮∟ │ꜞ◘▬◒ꜟ≢⅝⌂™ │⁸◄Ⱡꜟ◑כ ∆╢↓

≤⁹ 

 ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │ ╩ ∆╢⌐ √╡⁸ ─ ╩

⇔√ ה ╩ ⇔⁸ ┘ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐

⇔≡™ↄ ╖╩ ∆╢↓≤⁹ 

 

 

*Ẩ  ₒ ─ ₓ 

ᵑ ⌐№∫≡│⁸ ⌐ ↕╣√ ─ ↔≤─

╩ ╠⌂™↓≤⁹ 

ᵒ ⅜5 ─ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕ ┘

─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ ⅜ ⌐⅔↑╢ ─ ₈ ₉₈

₉₈ ₉ │₈ ₉≤∆╢⁹ 

 │⁸JIS C 8515 ⌐ ∆╢ ⌐ ⇔≡ ∆╢╙─≤

∆╢⁹JIS C 8515 ≢ ↕╣╢▪ꜟ◌ꜞ ⌐ ∆╢ │⁸ ─ ᵑ╩

√∆⁹ 

 ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ╩ ∆╢⌐ √╡⁸ ─ ╩ ⇔√ ה

╩ ⇔⁸ ┘ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ⇔≡™ↄ

╖╩ ∆╢↓≤⁹ 

▬ ⌐⅔™≡ ─ ╩ ↄ∆╢ ⅛╠⁸ ⌐ ⇔⁸

⌂ ╡ ⇔™ ─ ─√╘─ ⅜ ≤⌂╢╟℮⁸ ╕≢ ─ ╩ ⅎ

╢ ─ ╩ ℮ ⌐≈™≡ ∆╢↓≤⁹ 
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 ⌐ ╢  

─  

ה↕  
Ɏ  

 

  
12⅛ ┘ 

 

 

61.5mm34.2mm  

1.5 520  465  

600mA( )  11  9. 9  

10 85  76  

2.2 16  14  

 

50.0mm26.2mm  

3.9( )  800  720  

400mA( )  8.0  7. 2  

20 80  72  

כ♃כ⸗)3.9  

ה )  
14  12  

 

50.5mm14.5mm  

43 60  54  

3.9 5.0  4.5  

100mA( )  15  13.5  

250mA( )  5.0  4. 5  

1000mA( )  220  195  

1,500mW 

650mW 
40  36  

24 33  29  

3.3 190  170  

 

44.5mm10.5mm  

5.1( )  130  115  

24 14.5  13.0  

5.1( כ♃כ⸗  

ה )  
2.0  1.8  

75 44  39  

600mA( )  170  150  

100mA( )  7.0  6.3  
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͠М͡

זּ  

ₒ ─ ₓ 

ᵑ ⅜5 ≢№╢↓≤⁹ 

ᵒ ⁸ ⁸ ⁸ ⁸ ┘ ⅜ ↕

╣≡™╢↓≤⁹ 
 

ₒ ₓ 

ủ ─ │ ┘ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ╩ ∆╢⌐ √╡⁸ ─ ╩ ⇔√ ה

╩ ⇔⁸ ┘ ╩ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ⇔≡™ↄ

╖╩ ∆╢↓≤⁹ 

▬ ⌐⅔™≡ ─ ╩ ↄ∆╢ ⅛╠⁸ ⌐ ⇔⁸

⌂ ╡ ⇔™ ─ ─√╘─ ⅜ ≤⌂╢╟℮⁸ ╕≢ ─ ╩ ⅎ

╢ ─ ╩ ℮ ⌐≈™≡ ∆╢↓≤⁹ 
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͠10 זּ͡

₡ 

ₒ ─ ₓ 

ᵑ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

▪ ●♁ꜞfi◄fi☺fi╩ ∆╢ ●☻ │LP●☻╩ ≤⇔

≡ ∆╢╙─╩ ╗⁹ ⌐№∫≡│⁸ ●☻⅜ ⌐ ↕╣√

─ ↔≤─ ≢№╢↓≤⁹ 

▬ ╩fi☺fi◄ꜟ♀כ▫♦ ∆╢ ⌐№∫≡│⁸ ●☻⅜ ⌐

↕╣√ ≢№╢↓≤⁹ 

ᵒ ꜠ⱬꜟ⅜98♦◦ⱬꜟ ≢№╢↓≤⁹ 

ᵓ ⅜3 ≢№╢↓≤⁹√∞⇔⁸◌☿♇♩Ⱳfiⱬ ─

╙─⌐№∫≡│1 ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⅜ ⌂ ╡ ™╙─≢№╢↓≤⁹ 

ᵒ ─ ⌐ ∂≡◄fi☺fi ╩ ⌐ ∆╢ ╩ ⇔≡

™╢↓≤⁹ 

ᵓ ─ ┘ ⅜ ╠╣≡™╢↓≤⁹ 

ᵔ ─ ⁸ ─ │ ─ ─√╘─ ─

⅜⌂↕╣≡™╢↓≤⁹ 

ᵕ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕ ┘

─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ ─ ⅜ 3kVA ─

≤∆╢⁹ 

 ꜠ⱬꜟ─ │₈ ─ ┘ ─ ─ 9

1537 ₉⌐╟╢⁹ 

 ─ ⌐⅔™≡ ∆╢ ≢ ⇔√ ╩ ⌐ ∆╢ │⁸

─ ⅛╠ ∆╢↓≤≤∆╢⁹ 

 ╩ ℮ │⁸ ∆╢ ─ ⌐ ∆╢↓≤⁹ 

 

 

 ●♁ꜞfi◄fi☺fi ⌐ ╢ ●☻  

─  
●☻ g/kWh  

HC+NOx CO 

66cc  50 

610 
66cc 100cc  40 

100cc 225cc  16.1 

225cc  12.1 

 ●☻─ │ JIS B 8008- 4─ G2⸗⁹╢╟⌐♪כ 

 

 

fi☺fi◄ꜟ♀כ▫♦  ⌐ ╢ ●☻  

●☻ g/kWh  

NMHC+NOx CO PM 

7.5 8 0.4 

 ●☻─ │ JIS B 8008- 4─ D2⸗⁹╢╟⌐♪כ 
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20 ╣  
 

Π ∩Ҕ ҏ₁  
 

╣  ₒ ─ ₓ 

ủ ⌐⅔™≡⁸ ─ ⅜ ╘╠╣╢ ⌐ ∆

┘ ╩ ╗⁹⁸ ⁸ │ ─ ⅜

↑╠╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ┘ ╩ ╗⁹ ─ ┘ │⁸ ⌂ ╡ ≢№

∫≡⁸ ─ ↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

↑⌐ √∫≡│⁸ ≢─ ╩ ∆╢ ≢ ∆╢↓≤⅜ ╕⇔™⁹ 
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Д 

Ρ ̸ ₡ᾍ̸ ∩Ҕ ҏ  

 

 
 

 ↔≤

─ ─

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) ⅛╠ ⇔√

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( ) ☻ꜝ◓ 

( ) ☻ꜝ◓╩ fi♁כ◔√™

╘  

( )ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓╩

fi♁כ◔√™ ╘  

 ( ) ☻ꜝ◓ 

◖fi◒ꜞכ♩ ☻ꜝ◓  

( ) ☻ꜝ◓  

( )ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓  

( ) ☻ꜝ◓  

( ) ☻ꜝ◓  

▪☻ⱨ□ꜟ♩  

( 10) ▪☻ⱨ□ꜟ♩

 

( 11) ☻ꜝ◓ ▪☻ⱨ□ꜟ

♩  

( 12) ▪☻ⱨ□ꜟ♩  

 

( 13) ☻ꜝ◓  

( 14)  

 ( 15)  
 

☿ⱷfi♩ 

( 16) ☿ⱷfi♩ 

( 17)ⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩ 

☿ⱷfi♩ ( 18)◄◖☿ⱷfi♩ 

◖fi◒ꜞכ♩ ┘◖fi◒ꜞכ

♩  
( 19) ◖fi◒ꜞכ♩ 

☻ꜝ◓  ( 20) ☻ꜝ◓Ⱪ꜡♇◒ 

↑◖fi◒ꜞכ♩ 

( 21)ⱨꜝ▬▪♇◦ꜙ╩ ™√

↑◖fi◒ꜞכ♩ 

 



159 

─≈≠⅝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─≈≠

⅝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( 22)  

( 23) ─

 

( 24)  

 ( 25)  

 

( 26) ╩ ™√ Ⱪ

꜡♇◒  

( 27) ╩ ™√ Ⱪ

꜡♇◒ ⱪ꜠◐ꜗ☻♩ ◖

fi◒ꜞכ♩  

 

( 28)Ᵽכ◒√™  

( 29) ╩ ⇔√

◖fiⱳ☻♩  

 (30) LED  

Ⱪ꜡♇◒ 
( 31) ⱪꜝ☻♅♇◒

Ⱪ꜡♇◒ 

♃▬ꜟ ( 32) ♃▬ꜟ 

 ( 33)  ▪♪ה◦♇◘

 

( 34)  

( 35)  

( 36)  

( 37)  

ⱨ꜡כꜞfi◓ ( 38)ⱨ꜡כꜞfi◓ 

Ⱳכ♪ 

( 39)Ɽכ♥▫◒ꜟⱲכ♪ 

( 40)  

( 41) ☿ⱷfi♩  

ⱦ♬ꜟ  ( 42)ⱦ♬ꜟ  

 ( 43)  

 ( 44) ◦☻♥ⱶ 

 ( 45)  

 

 

 

( 46)  

( 47)  
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─≈≠⅝ 

─≈≠

⅝ 

 

 

 

 ( 48)●☻◄fi☺fiⱥכ♩ⱳfiⱪ

 

( 49)  

( 50)ⱳfiⱪ 

 
( 51) ה ⱳꜞ

ⱦ♬ꜟ  

 

( 52)  

( 53) ┘∕─ ╖

╖  

( 54)  

◖fi◒ꜞכ♩  

( 55) ╩ ⇔√  
 

( 56)  

 

 

( 57) ●☻  
 

( 58)  

 
 ( 59)  

 

 ( 60)  

◖fi◒ꜞכ♩  
( 61)◖fi◒ꜞכ♩

 

 ( 62)  

 ( 63)  

 
( 64) │ ╩

⇔√  

╘  
( 65) ♁▬ꜟ☿ⱷfi♩

 

 

 

( 66)  
 

( 67)  

 ( 68)  
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Еʹ ͵ 
  ─  

 ( 1)

⅛╠ ⇔√

 

ₒ ─ ₓ 

ᵑ ⅛╠ ↕╣√ ≢№╢↓≤⁹ 

ᵒ ─ ┘ ⌐≈™≡│⁸

14 5 29 53 ┘ ─ ⌐ ╢

3 8 23 46 ╩ √∆↓≤⁹ 

( 2)

☻ꜝ◓ 

ₒ ─ ₓ 

ủ ⁸ ⁸ ⁸ ⇔ↄ│ ─

│ ╩ ⇔≡ ≢⅝╢ ☻ꜝ◓⅜ ↕╣

√ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

( 3) ☻ꜝ◓

╩ כ◔√™

♁fi ╘  

ₒ ─ ₓ 

ủ◔כ♁fi ╘ ≤⇔≡⁸ ⁸ ⁸ ⁸

⇔ↄ│ ─ │ ╩ ⇔≡ ∆╢↓≤

⅜≢⅝╢ ☻ꜝ◓≢№╢↓≤⁹ 

( 4) ⱨ▼꜡♬

♇◔ꜟ☻ꜝ◓

╩ כ◔√™

♁fi ╘  

ₒ ─ ₓ 

ủ◔כ♁fi ╘ ≤⇔≡⁸ ⁸ ⁸ ⁸

⇔ↄ│ ─ │ ╩ ⇔≡ ∆╢↓≤

⅜≢⅝╢ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓≢№╢↓≤⁹ 

 ( 5)

☻ꜝ◓ 
ₒ ─ ₓ 

ủ◘fi♪◖fiⱤ◒◦ꜛfiⱤ▬ꜟ ⌐⅔™≡⁸ ⁸

─ ╩ ⇔≡ ∆╢↓≤⅜≢⅝╢ ☻ꜝ◓≢

№╢↓≤⁹ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

◖fi◒ꜞכ

♩ ☻ꜝ◓

 

( 6) ☻ꜝ

◓  

ₒ ─ ₓ 

ủ ⁸ ⁸ ⁸ ⇔ↄ│ ─

│ ╩ ⇔≡ ≢⅝╢ ☻ꜝ◓⅜ ↕╣√

≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

₈ ☻ꜝ◓ ₉⌐≈™≡│⁸JIS A 5011- 1 ◖fi◒ꜞכ♩ ☻ꜝ◓

☻ꜝ◓ ⌐ ∆╢ │⁸ ╩ √∆⁹ 
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◖fi◒ꜞכ

♩ ☻ꜝ◓

 

( 7) ⱨ▼꜡♬

♇◔ꜟ☻ꜝ◓

 

ₒ ─ ₓ 

ủ ⁸ ⁸ ⁸ ⇔ↄ│ ─

│ ╩ ⇔≡ ≢⅝╢ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓⅜

↕╣√ ≢№╢↓≤⁹ 

₈ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓ ₉⌐≈™≡│⁸JIS A 5011- 2 ◖fi◒ꜞכ♩ ☻ꜝ◓

ⱨ▼꜡♬♇◔ꜟ☻ꜝ◓ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

◖fi◒ꜞכ

♩ ☻ꜝ◓

 

( 8) ☻ꜝ◓

 

ₒ ─ ₓ 

ủ ⁸ ⁸ ⁸ ⇔ↄ│ ─

│ ╩ ⇔≡ ≢⅝╢ ☻ꜝ◓ ⅜ ↕╣√

≢№╢↓≤⁹ 

₈ ☻ꜝ◓ ₉⌐≈™≡│⁸JIS A 5011- 3 ◖fi◒ꜞכ♩ ☻ꜝ◓ ☻

ꜝ◓ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

◖fi◒ꜞכ

♩ ☻ꜝ◓

 

( 9)

☻ꜝ◓  
ₒ ─ ₓ 

ủ ⁸ ⁸ ⁸ ⇔ↄ│ ─

│ ╩ ⇔≡ ≢⅝╢ ☻ꜝ◓ ⅜

↕╣√ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

₈ ☻ꜝ◓ ₉⌐≈™≡│⁸JIS A 5011- 4 ◖fi◒ꜞכ♩ ☻ꜝ◓

☻ꜝ◓ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

▪☻ⱨ□ꜟ

♩  

( 10)

▪☻ⱨ□ꜟ♩

 

ₒ ─ ₓ 

ủ▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩ ⅛╠ ⇔√ ⅜ ╕╣╢

↓≤⁹ 

( 11) ☻ꜝ

◓ ▪☻ⱨ

□ꜟ♩  

ₒ ─ ₓ 

ủ ▪☻ⱨ□ꜟ♩ ─ ≤⇔≡⁸ ☻ꜝ◓⅜

↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

₈ ☻ꜝ◓₉⌐≈™≡│⁸JIS A 5015 ☻ꜝ◓ ⌐ ∆╢ │⁸

╩ √∆⁹ 

▪☻ⱨ□ꜟ

♩  

( 12) ▪

☻ⱨ□ꜟ♩

 

ₒ ─ ₓ 

ủ ▪☻ⱨ□ꜟ♩ ⌐⅔™≡⁸ ╩ ∆╢↓≤⌐

╟╡ ⌂ ╩ ⇔≈≈ ─ ╩30ϴ

↕∑≡ ↕╣╢▪☻ⱨ□ꜟ♩ ≢№╢↓≤⁹ 

₈ ▪☻ⱨ□ꜟ♩ ₉⌐≈™≡│⁸▪☻ⱨ□ꜟ♩ ─ ה ≤⇔≡⁸

∕─ ╩ ∆╢⁹√∞⇔⁸ ─ ⁸ ╩ ™╢↓≤≤∆╢⁹╕√⁸ⱳכꜝ☻▪

☻ⱨ□ꜟ♩⌐│ ⇔⌂™⁹ 
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 ( 13) ☻ꜝ

◓  

ₒ ─ ₓ 

ủ ≤⇔≡⁸ ☻ꜝ◓⅜ ↕╣≡™╢↓≤⁹ 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

₈ ☻ꜝ◓₉⌐≈™≡│⁸JIS A 5015 ☻ꜝ◓ ⌐ ∆╢ │⁸

╩ √∆⁹ 

 ( 14)

 

ₒ ─ ₓ 

ủ◖fi◒ꜞכ♩ │▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩ ⅛╠

⇔√ ⅜ ╕╣╢↓≤⁹ 

 ( 15)  ₒ ─ ₓ 

ủ ≢№∫≡⁸ ⌂ ╣ │ ╣ ─ ⅜⌂™↓≤⁹ 

 

☿ⱷfi

♩ 

( 16) ☿ⱷ

fi♩ 

ₒ ─ ₓ 

ủ ☿ⱷfi♩≢№∫≡⁸ ⌐30%╩ ⅎ╢ ─ ☻ꜝ

◓⅜ ↕╣≡™╢↓≤⁹ 

₈ ☿ⱷfi♩₉⌐≈™≡│⁸JIS R 5211 ≢ ↕╣╢ B ┘ C ⌐ ∆╢ │⁸

╩ √∆⁹ 

☿ⱷfi

♩ 

( 17) ⱨꜝ▬▪

♇◦ꜙ☿ⱷfi

♩ 

ₒ ─ ₓ 

ủⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩≢№∫≡⁸ ⌐10%╩ ⅎ╢

─ⱨꜝ▬▪♇◦ꜙ⅜ ↕╣≡™╢↓≤⁹ 

₈ⱨꜝ▬▪♇◦ꜙ☿ⱷfi♩₉⌐≈™≡│⁸JIS R 5213 ≢ ↕╣╢ B ┘ C ⌐ ∆

╢ │⁸ ╩ √∆⁹ 

☿ⱷfi♩ ( 18) ◄◖☿ⱷ

fi♩ 

ₒ ─ ₓ 

ủ ↔╖ ╩ ≤∆╢☿ⱷfi♩≢№∫≡⁸ 1

♩fi⌐≈⅝↓╣╠─ ⅜ ⱬ500≢☻כkg ↕

╣≡™╢↓≤⁹ 

 ₈◄◖☿ⱷfi♩₉│⁸ ╩ ≤⇔⌂™◖fi◒ꜞכ♩ │◖fi◒ꜞכ♩

⌐⅔™≡ ∆╢╙─≤∆╢⁹ 

 ₈◄◖☿ⱷfi♩₉⌐≈™≡│⁸JIS R 5214 ⌐ ∆╢ │⁸ ╩ √∆⁹ 

◖fi◒ꜞכ

♩ ┘◖fi

♩כꜞ◒

 

( 19) ◖

fi◒ꜞכ♩ 

ₒ ─ ₓ 

ủ  1×10- 2cm/sec ≢№╢↓≤⁹ 

 ₈ ◖fi◒ꜞ⁸│₉♩כ ╩ ↕∑╢ ⅜№╢ ⌐⁸ ╩ ≤⇔

⌂™ ⌐⅔™≡ ∆╢╙─≤∆╢⁹ 

 ₈ ◖fi◒ꜞ⁸│≡™≈⌐₉♩כJIS A 5371 ⱪ꜠◐ꜗ☻♩ ◖fi◒ꜞכ♩

 B ה Ⱪ꜡♇◒  B- 1 ≢ ↕╣╢ ⌐

∆╢ │⁸ ╩ √∆⁹ 
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☻ꜝ◓

 

( 20) ☻ꜝ

◓Ⱪ꜡♇◒ 

ₒ ─ ₓ 

ủ ─℮∟ ⌐ ↕╣√ ☻ꜝ◓╩ ≢ 50%

⇔≡™╢↓≤⁹⅛≈⁸ ⌐ ☻ꜝ◓ ╩ ⇔

≡™╢↓≤⁹ 

 

 

   

☻ꜝ◓ ☻ꜝ◓╩ ╗  

☻ꜝ◓ 

 

ₒ ₓ 

ủ ☻ꜝ◓─ ┘ ╩ ≢⅝╢╙─≢№╢↓

≤⁹ 

↑◖fi

 ♩כꜞ◒

( 21) ⱨꜝ▬▪

♇◦ꜙ╩ ™

√ ↑◖fi

 ♩כꜞ◒

ₒ ─ ₓ 

ủ ↑◖fi◒ꜞ⁸1≡∫№≢♩כ 3 √╡100kg ─ⱨꜝ

▬▪♇◦ꜙ⅜ ≤⇔≡ ↕╣≡™╢↓≤⁹ 

 ( 22)

 

ₒ ─ ₓ 

ủ │◒꜡ⱶ╩ ╗ ⅜ ↕╣≡™⌂™↓≤⁹ 

( 23)

─

 

ₒ ─ ₓ 

ủ ─ ≢№∫≡⁸ VOC

─ ⌐ ∆╢ ─ ─ ⅜

5% ≢№╢↓≤⁹ 

( 24)

 
ₒ ─ ₓ 

ᵑ ⅜ ⌐ ∆ ≢№╢↓≤⁹ 

ᵒ ─ ─ ⅜80% ≢№╢↓

≤⁹ 

 ─ ─ ─ ≤∆╢ │⁸ ─ ™ ╩ ∆

╢ ≢№╡⁸ ─ ה ⌐⅔™≡⁸ ⌐ ╩ ∆ ⌐ ↕╣╢

╙─≤∆╢⁹ 

 ⁸ L* ⁸ ─ ┘ │⁸JIS 

K 5675⌐╟╢⁹ 

 ₈ ₉⌐≈™≡│⁸JIS K 5675 ⌐ ∆╢ │⁸ ╩ √∆⁹ 

  

L*  %  

40.0  40.0 

40.0 ╩ ⅎ 80.0  L* ─  

80.0  80.0 

 

 ( 25)

 

ₒ ─ ₓ 

ủ ⌐⅔↑╢ ⅜50.0% ≢№╢↓≤⁹ 

 ─ ─ ─ ≤∆╢ │⁸ ─ ™ ⅜

─ ⌐ ↕╣≡™╢╙─ │ ─ ™ ╩ ⇔√ ╩ ─

→≤⇔≡ ∆╙─≢№╡⁸ ─ ה ⌐⅔™≡ ↕╣╢╙─≤∆╢⁹ 

 ─ ╘ │⁸JIS K 5602 ⌐ ∂╢⁹ 
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( 26)

╩ ™√

Ⱪ ꜡ ♇ ◒

 

ₒ ─ ₓ 

ᵑ ⌐ ─ ⌐ →╢╙─╩ ≤⇔≡⁸

─ ⌐ →╢ ⌐ ∫≡ ↕╣√╙─ ╩

™⁸ ↕╣√╙─≢№╢↓≤⁹ 

ᵒ ⅜ ─ ≢20% ─ ⅜ ↕

╣≡™╢ │⁸∕╣╠─ ─ ↕╣≡™╢↓≤⁹

√∞⇔⁸ ─ ─ ⌐⅔™≡⁸ ⇔≡™╢

⅛╠─ ─ │ ⅛╣╢╙─≤∆╢⁹ 
ᵓ ─ ⌐ ╢ 3 8 23 46

─ ⌐ ™⁸ │ ⇔≡™╢ ─ ╩2mm

⌐ ⇔√╙─⌐⅔™≡⁸ ─ ⌐≈™

≡ ─⌂™↓≤⁹ 

 

ₒ ₓ 
ủ 14 5 29 53 ⌐ ∆╢ ⌐

™⁸ │ ⇔≡™╢ ─ ╩2mm ⌐

⇔√╙─⌐⅔™≡⁸ ─ ⌐≈™≡ ─

⌂™↓≤⁹ 

 

 
 

 ─ ≤⌂╢╙──    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

┘  ⌐╟╠∏

 ◐ꜝ  

☻ꜝ◓ 

☻ꜝ◓ 

 

 

 

 

●ꜝ☻ ┘ ─ ●ꜝ☻┘

╪╩ ↄ⁹  

☻ꜝ♇☺ 

▪ꜟⱵ☻ꜝ♇☺ 

⅝  

 

↔╖  ☻ꜝ◓  

 │ ☻

ꜝ◓  

 ⌐╟╠∏

 ─  
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─≈

≠⅝ 

( 27)

╩ ™√

Ⱪ꜡♇◒

ⱪ꜠◐ꜗ☻

♩ ◖fi◒

♩כꜞ  

ₒ ─ ₓ 

ᵑ ⌐ ─ ⌐ →╢╙─╩ ≤⇔≡⁸

─ ⌐ →╢ ⌐ ∫≡ ↕╣√╙─ ⅜

™╠╣√╙─≢№╢↓≤⁹ 

ᵒ ⅜ ─ ≢20% ─ ⅜ ↕

╣≡™╢ │⁸∕╣╠─ ─ ↕╣≡™╢↓≤⁹

⌂⅔⁸ ─√╘⌐⁸ ─ ╩ →╢ ⅜

№╢ │ ⅜ ─ 15% ↕╣≡

™╢↓≤⁹√∞⇔⁸ ─ ─ ⌐⅔™≡⁸

⇔≡™╢ ⅛╠─ ─ │ ⅛╣╢╙─≤∆

╢⁹ 

ᵓ ⌐⅔↑╢ ─ ┘ ⌐≈™

≡ ⅜⌂™↓≤⁹ 

 
 

 

─ ≤⌂╢╙──   

↔╖  ☻ꜝ◓  

 
 

─ ᵓ⌐≈™≡│⁸JIS A 5031 │∕╣╠─ ╩

⇔√◖fi◒ꜞכ♩ ☻ꜝ◓ ⌐ ╘╢ ⌐╟╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28 Ᵽכ◒

√™  
ₒ ─ ₓ 

ủ ─ ╩ √⇔⁸ ╟╡ ↕╣√ ╩ ≤

⇔≡ 50 ╩ ⇔⁸⅛≈⁸ ╩ ↄ

∕─ ─ ⌐│ ┤╪⁸ ↕ │

─ ╩ ⇔≡™╢↓≤⁹ 

 

ה ─  70%  

ה ₡C/N ₢ 35  

ה ▬○fi ₡CEC₢  70meq/100g  

pH 5.5ה 7.5 

ה  55 65% 

ה ─  ∕─  

 ⅜ ╘╠╣⌂™ 

ה ₡N₢  0.5%  

╪╡ה ₡P2O5₢  0.2%  

ה ₡K2O₢  0.1%  
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─ 

≈≠⅝ 

29

╩ ™√

◖

fiⱳ☻♩  

ₒ ─ ₓ 

ủ ─ ╩ √⇔⁸ ╩ ≤⇔≡

ⱬכ☻ 25 ⇔⁸⅛≈⁸ ─

╩ ↄ∕─ ─ ⌐│ ┤╪⁸ ↕ │

─ ╩ ⇔≡™╢↓≤⁹ 

 

ה ─  

ה ₡C/N ₢ 

   pHה

ה   

ה ₡N₢  

╪╡ה ₡P2O5₢  

ꜞ◌ꜟ▪ה  

 

35%  

20  

8.5  

50%  

0.8%  

1.0%  

15% √∞⇔⁸

─ ╩

∆╢ ≢

∆╢ │↓

─ ╡≢⌂™⁹  
 

 ₈ ╩ ™√ ₉⌐│⁸ ≤⇔≡ ↕╣╢ ╙ ╗⁹ 

 3 ┘ 25 √∞⇔ ─ ⌐ ≠ↄ ─ 61

2 22 284 ⌐ ∆╢╙─⁹ 
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 30 LED

 
ₒ ─ ₓ 

ủLED╩ ™√ ≢№∫≡⁸ ─™∏╣⅛─ ╩

√∆↓≤⁹ 

ᵑ ⁸ ⁸ ≢№╢

│⁸ ─ ╩ √∆↓≤⁹ 

▪ ⅜ ⌐ ↕╣√ ♃▬ⱪ↔≤─

≢№╢↓≤⁹ 

▬ │ Ra⅜60 ≢№╢↓≤⁹ 

► LED⸗☺ꜙכꜟ ┘LED⸗☺ꜙכꜟ ─

│∕╣∙╣60,000 ≢№╢↓≤⁹ 

ᵒ♩fiⱠꜟ ≢№╢ │⁸ ─ ╩

√∆↓≤⁹ 

▪ ⅜ ⌐ ↕╣√ ♃▬ⱪ↔≤─

≢№╢↓≤⁹ 

▬ │ Ra⅜60 ≢№╢↓≤⁹ 

► LED⸗☺ꜙכꜟ ┘LED⸗☺ꜙכꜟ ─

│∕╣∙╣90,000 ≢№╢↓≤⁹ 

ᵓ♩fiⱠꜟ ≢№╢ │⁸ ─ ╩

√∆↓≤⁹ 

▪ ⅜ ⌐ ↕╣√ ↔≤─ ≢№

╢↓≤⁹ 

▬ │ Ra⅜60 ≢№╢↓≤⁹ 

► LED⸗☺ꜙכꜟ ┘LED⸗☺ꜙכꜟ ─

│∕╣∙╣75,000 ≢№╢↓≤⁹ 

  ₈ Ra₉─ │⁸JIS C 7801 ─ ┘

JIS   C 8152- 2 ♪כ○▬♄ LED ─ 2 LED⸗☺

ꜟכꜙ ┘ LEDꜝ ▬♩◄fi☺fi ⌐ ∆╢ ┘ ⌐ ∏╢╙─≤

∆╢⁹ 

 ₈ ₉≤│⁸ ─ ⌐ ↕╣√⁸ ─ LED⸗☺ꜙכꜟ─ ┘

─LED⸗☺ꜙכꜟ ─ ─ ⅜50%≤⌂╢ ─ ╩™℮⁹ 

⌂⅔⁸₈LED⸗☺ꜙכꜟ─ ₉│⁸ ∆╢ ≢ ↕∑√ LED⸗☺ꜙכꜟ⅜

⇔⌂ↄ⌂╢╕≢─ │⁸ ⅜ ⌐ ⇔√ LED⸗☺ꜙכꜟ─

─ 80% ⌐⌂∫√ ≤╖⌂∆ ╕≢─ ─™∏╣⅛ ™ ≤⇔⁸

₈LED⸗☺ꜙכꜟ ─ ₉│⁸ ∆╢ ≢ ⇔√≤⅝⁸LED⸗☺ꜙכ

ꜟ ⅜ ∆╢⅛⁸ ⅜ ≤⌂╡⁸ ≤⌂╢╕≢─

≤∆╢⁹ 

 

 

 ⁸ ⁸ ─  

 ♃▬ⱪ  

 

a   1.0 cd/  ╡ 
125 VA 

b   1.0 cd/  ⇔ 

c   1.0 cd/  ╡ 
180 VA 

d   1.0 cd/  ⇔ 

e   1.0 cd/   175 VA 

f    0.7 cd/  ╡ 
95 VA 

g   0.7 cd/  ⇔ 

h   0.7 cd/  ╡ 125 VA 
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i    0.7 cd/  ⇔ 

j    0.7 cd/   120 VA 

k  0.5 cd/  ╡ 
 70 VA 

Є  0.5 cd/  ⇔ 

 

  5 lx   20 VA 

  10 lx   40 VA 

 

m  2 ×2 20 lx  160 VA 

n  2 ×2 15 lx  125 VA 

o  2 ×2 10 lx   95 VA 

p 4 ×2 20 lx  
 125 VA 

╡  120 VA 

q 4 ×2 15 lx  
  95 VA  

╡   95 VA 

q'  4 ×2 10 lx  
  70 VA  

╡   70 VA 

r  4 ×4 20 lx  
 125 VA 

╡  120 VA 

s 4 ×4 15 lx  
  95 VA  

╡   95 VA 

t  6 ×4 20 lx  
 125 VA 

╡  120 VA 

u 6 ×4 15 lx  
  95 VA 

╡   95 VA 

 2 ×2  20 lx   95 VA  

 2 ×2  15 lx   70 VA 

 2 ×2  10 lx   70 VA  

 4 ×2 20 lx  
 125 VA 

╡  120 VA  

 4 ×2 15 lx  
  95 VA 

╡   95 VA  

 4 ×2 10 lx  
  70 VA 

╡   70 VA  

 4 ×2  20 lx  125 VA 

 4 ×2  15 lx   95 VA  

 4 ×2  10 lx   70 VA 

v ─ ╩ ∆╢  20 lx  180 VA  

 ─ ╩ ∆╢  10 lx   95 VA 

w ─ ╩ ∆╢  20 lx  180 VA  

 ─ ╩ ∆╢  10 lx   95 VA 

  ₈ ♃▬ⱪ₉│⁸₈LED ꜟfiⱠ♩ה ●▬♪ꜝ▬fi ₉ 27 3

 ⌐╟╢⁹ 

 ₈ ₉│⁸LED ─ ─ ─ ≤∆╢⁹ 

 LED╩ ™╢ ─ │⁸ ─ ─ 1.2 ─ ╩ ≤∆╢⁹ 

 



170 

 
 ♩fiⱠꜟ ─  

 ♃▬ⱪ  

 

 

6 7m 

╡─ ╗  

x 

(1/2 )  

40(km/h) 2  

0.75(cd/m2)  
40 VA 

z 

(1/2 )  

50(km/h) 2  

0.95(cd/m2)  
50 VA 

bb 

(1/2 )  

60(km/h) 2  

1.15(cd/m2)  
65 VA 

x 
40(km/h) 2  

1.5(cd/m 2)  
65 VA 

y 
40(km/h) 2  

1.5(cd/m 2 ) ∑ 
40 VA 

z 
50(km/h) 2  

1.9(cd/m 2 )  
75 VA 

aa 
50(km/h) 2  

1.9(cd/m 2 ) ∑ 
50 VA 

bb 
60(km/h) 2  

2.3(cd/m 2 )  
95 VA 

cc 
60(km/h) 2  

2.3(cd/m 2 ) ∑ 
65 VA 

 

dd 
70(km/h) 2  

3.2(cd/m 2)  
95 VA 

ee 
70(km/h) 2  

3.2(cd/m 2) ∑ 
65 VA 

f f  
80(km/h) 2  

4.5(cd/m 2)  
125 VA 

gg 
80(km/h) 2  

4.5(cd/m 2) ∑ 
95 VA 

  ₈ ♃▬ⱪ₉│⁸₈LED ꜟfiⱠ♩ה ●▬♪ꜝ▬fi ₉ 27 3

 ⌐╟╢⁹ 

 ₈ ₉│⁸LED ─ ─ ─ ≤∆╢⁹ 

 

 ♩fiⱠꜟ ─  

    

NH 70W  50 VA 

NH 110W  75 VA 

NH 150W  105 VA 

NH 180W  160 VA 

NH 220W  205 VA 

NH 270W  250 VA 

NH 360W  290 VA 

₈ ₉│ ♫♩ꜞ►ⱶꜝfiⱪ ─ LED♩fiⱠꜟ ╩↕∆⁹ 
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Ⱪ꜡♇◒ 
31 ⱪꜝ
☻♅♇◒

Ⱪ꜡
♇◒ 

ₒ ─ ₓ 

ủ ⱪꜝ☻♅♇◒⅜ ─ ≢ 70% ↕╣≡™

╢↓≤⁹ 

 

ₒ ₓ 

ủ ⌐ ⇔≡ ∆╢◦☻♥ⱶ⅜№╢↓≤⁹ 

 ₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔

ↄ│ │ ─ ─ ╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│

╩ ⇔√╙─╩™℮ √∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─

│ ↄ⁹⁹ 

 ₈ ⱪꜝ☻♅♇◒ Ⱪ꜡♇◒₉⌐≈™≡│⁸JIS A 9401 ⱪꜝ☻

♅♇◒ Ⱪ꜡♇◒ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

 

♃▬ꜟ 32

♃▬ꜟ 

ₒ ─ ₓ 

ᵑ ⌐ ─ ⌐ →╢╙─╩ ≤⇔≡⁸

─ ⌐ →╢ ⌐ ∫≡ ↕╣√╙─ ⅜

™╠╣≡™╢╙─≢№╢↓≤⁹ 

ᵒ ⅜ ─ ≢20% ─ ⅜ ↕

╣≡™╢ │⁸∕╣╠─ ─ ↕╣≡™╢↓≤⁹

√∞⇔⁸ ─ ─ ⌐⅔™≡⁸ ⇔≡™╢

⅛╠─ ─ │ ⅛╣╢╙─≤∆╢⁹ 
ᵓ ─ ⌐ ╢ 3 8 23 46

─ ⌐ ™⁸ │ ⇔≡™╢ ─ ╩2mm

⌐ ⇔√╙─⌐⅔™≡⁸ ─ ⌐≈™≡

─⌂™↓≤⁹ 

 

ₒ ₓ 
ủ 14 5 29 53 ⌐ ∆╢ ⌐

™⁸ │ ⇔≡™╢ ─ ╩2mm ⌐

⇔√╙─⌐⅔™≡⁸ ─ ⌐≈™≡ ─⌂

™↓≤⁹ 
 

 

 ─ ≤⌂╢╙──    
┘  ⌐╟╠

∏  ◐ꜝ  

☻ꜝ◓ 

☻ꜝ◓ 

 

 

 

ⱪꜝ☻♅♇◒ 

 

◗ⱶ 

●ꜝ☻ ┘ ─ ●ꜝ☻┘╪
╩ ↄ  

☻ꜝ♇☺ 
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▪ꜟⱵ☻ꜝ♇☺ 

⅝  

 

↔╖  ☻ꜝ◓  

 │
☻ꜝ◓  

 ⌐╟╠
∏  ─  

 
 33 ◘♇

 ▪♪ה◦

ₒ ─ ₓ 

ủ ─ ╩ ⇔≡─ ─ ╩ ∆╢ ≢№∫≡⁸

─™∏╣⅛⌐ ∆╢↓≤⁹ 

ᵑ ●ꜝ☻╩ ™√◘♇◦≢№╢↓≤⁹ 

ᵒ ◘♇◦≢№╢↓≤⁹ 

ᵓ ─ ∕─ ↓╣⌐ ∆╢ ⌂ ─ ⅜ ∂

╠╣√♪▪≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ◘♇◦─ ⁸ ─ ┘●ꜝ☻⌐ ⌂ ─ ⅜ ∂

╠╣≡™╢↓≤⁸ │ ─ ™ ╩ ⇔√╙─≢№

╢↓≤⁹ 

ᵒ◄Ⱡꜟ◑כ ─ ⌐ ∆╢ ─

┘ ⌐ ╘╢◘♇◦ ┘ ●ꜝ☻⌐≈™≡

│⁸ ⌂ ╡ ─ ⅜ ↕™╙─≢№╢↓

≤⁹ 

─ ┘ │⁸ ◘♇◦─ ─ ⌐ ∆╢

─ ─ 26 11 234 ⁸ ●ꜝ☻─

─ ⌐ ∆╢ ─ ─ 26 11

235 ⌐╟╢⁹ 
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 34  ₒ ─ ₓ 

ᵑ ⁸ │ ≢№╢↓≤⁹ 

ᵒᵑ ─ │⁸ ─ │⁸ ⌐ √∫≡⁸ ─

↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡

⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ─ │⁸ ⌂ ⅜ ╕╣≡™╢ ⅛╠

↕╣√╙─≢№╢↓≤⁹√∞⇔⁸ ⁸ ה

⅛╠ ∆╢ ─ ≢№╢ │ ↄ⁹ 

35  

 

36  

 

37

 

ₒ ─ ₓ 

ᵑ ⁸ ה ⅛╠ ∆╢ ─ ⁸

│ ─ ⅜10% ≢№╡⁸⅛≈⁸∕╣

─ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√

│ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐

⌂↕╣√╙─≢№╢↓≤⁹ 

ᵒᵑ ─ │⁸ ⁸ ה ⅛╠ ∆╢

─ ⁸ ┘ ─ ⌐№∫≡│⁸

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐

⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√

╙─≢№╢↓≤⁹ 

ᵓ ─ ⌐№∫≡│⁸ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ⅜

≢0.3mg/L ⅛≈ ≢0.4mg/L ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ⁸ ה ⅛╠ ∆╢ ─ ⁸

┘ ─ ⌐№∫≡│⁸ ⌂ ⅜

╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉₈ ₉₈ ₉ ┘₈ ₉ ₈

₉≤™℮⁹ │⁸ ─ ⌐⅔™≡ ↕╣╢╙─≤∆╢⁹ 

 ₈ ₉─ ─ ─ᵒ│⁸ │ ─ ⅜№╢ ≤∆╢⁹ 

 ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ─ │⁸ ⌐╟╢⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢

⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔

⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 
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ⱨ꜡כꜞfi

◓ 

38 ⱨ꜡כꜞ

fi◓ 
ₒ ─ ₓ 

ᵑ ⁸ ה ⅛╠ ∆╢ ─ ⁸

│ ╩ ⇔≡™╢↓≤⁸⅛≈⁸∕╣ ─

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐

⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√

╙─≢№╢↓≤⁹ 

ᵒᵑ ─ │⁸ ─ │⁸ ⌐ √∫≡⁸ ─

↕╣√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡

⅜ ⌐⌂↕╣√╙─≢№╢↓≤⁹ 

ᵓ ─ ⌐№∫≡│⁸ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ⅜

≢0.3mg/L ⅛≈ ≢0.4mg/L ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ⁸ ה ⅛╠ ∆╢ ─ ⁸

┘ ─ ⌐№∫≡│⁸ ⌂

⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹ 

  ─ ─ ─ │⁸ ─ ⌐⅔™≡ ↕╣╢╙─≤∆╢⁹ 

 ─ ─ᵒ│⁸ │ ─ ⅜№╢ ≤∆╢⁹ 

 ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ─ │⁸ ⌐╟╢⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢

⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔ ⅝

─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 

 

Ⱳכ♪ 

39 Ɽכ♥▫

◒ꜟⱲכ♪ 

 

40  

 

41 ☿

ⱷfi♩  

ₒ ─ ₓ 

ᵑ ה ⅛╠ ∆╢ ─ ⁸ ⁸

⁸ ♅♇ⱪ⁸ ╪⅛ה ה

╩ ╗⁹ ─ ≢№╢ │

─ ⅜50% ≢№╢↓≤⁹ ↓─

⁸ ⌐ ╘╢ ⅜20% ─ ⁸

Ɽכ♥▫◒ꜟⱲכ♪⌐⅔↑╢ⱨ▼ⱡכꜟ

⁸ ☿ⱷfi♩ ⌐⅔↑╢☿ⱷfi♩ ≢ ⌂

╩ ∆╢ ≢ ↕╣╢╙─ ╩ ∑∏⌐⁸

╩ ∆╢↓≤⅜≢⅝╢╙─≤∆╢⁹  

ᵒ ה ⅛╠ ∆╢ ─ ⁸ ⁸

⁸ ♅♇ⱪ⁸ ╪⅛ה

┘ ╩ ╗⁹ ─ ─ ⌐

№∫≡│⁸ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣

√ │ ⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜

⌐⌂↕╣√╙─≢№╢↓≤⁹ 

ᵓ ─ ⌐№∫≡│⁸ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ⅜

≢0.3mg/L ⅛≈ ≢0.4mg/L ≢№╢↓≤⁹ 
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ₒ ₓ 

ủ ה ⅛╠ ∆╢ ─ ⁸ ⁸

⁸ ♅♇ⱪ⁸ ╪⅛ה

┘ ╩ ╗⁹ ─ ─ ⌐№

∫≡│⁸∕─ ─ │ ⌂ ⅜ ╕╣≡™

╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹ 

  ⱱꜟⱶ▪ꜟ♦ⱥ♪─ ─ │⁸JIS A 1460 ⌐╟╢⁹ 

 │ ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢

⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔ ⅝

─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 ₈Ɽכ♥▫◒ꜟⱲ₉♪כ ┘₈ ₉⌐≈™≡│⁸ ─ ᵓ⌐≈™≡⁸JIS A 5908

┘ A 5905≢ ↕╣╢ FἚἚἚἚ ⌐ ∆╢ │⁸ ╩ √∆⁹ 

 

 

ⱦ♬ꜟ

 

42 ⱦ♬ꜟ

 
ₒ ─ ₓ 

ủ ⱦ♬ꜟ ─ ⅜ ─ ≢15

↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ⌐ ∆╢ ─ ⁸ ◦☻♥ⱶ⌐≈™

≡ ↕╣≡™╢↓≤⁹ 

JIS A 5705 ⱦ♬ꜟ ⌐ ↕╣╢ⱦ♬ꜟ ─ ≢ KS⌐ ∆╢╙─

⌐≈™≡│⁸ ─ ─ ─ ≤∆╢₈ⱦ♬ꜟ ₉⌐ ╕╣⌂™╙─≤∆╢⁹ 

 

 

 43  ₒ ─ ₓ 

ủ ─ ╩ ⇔≡─ ─ ╩ ∆╢╙─≢№∫

≡⁸ ─ ╩ √∆╙─≤∆╢⁹ 

 ᵑⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹ 

 ᵒ ╩ ⇔≡™╢ │ ⌐ ≤⇔≡

≢⅝╢↓≤⁹ 
  

ₒ ₓ 

ủ ⱳꜞ☻♅꜠fiⱨ◊כⱶ ꜟכ►☻ꜝ◓⁸

ꜟכ►◒♇꜡┘ ⌐≈™≡│⁸ ⌂ ╡

─ ⅜ ↕™╙─≢№╢↓≤⁹ 

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢

13 64 2 1 ⌐ ╘╢ ╩™℮⁹ 

 ₈ ₉─ ┘ │⁸₈ ─ ─ ⌐ ∆╢

─ ─ ₉ 25 12 270

⌐╟╢⁹ 
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 44

◦☻♥ⱶ 
ₒ ─ ₓ 

ủ ⌂Hf ⁸LED ┘∕╣╠─

╩ ∆╢ ⅛╠⌂╢╙─≢⁸

┘ ─ ╩ ⇔≡™╢↓≤⁹ 

 45  ₒ ─ ₓ 

ủ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ╩

™≡ ⇔√ ╩ ╠⌂™↓≤⁹ 
 

ₒ ₓ 

ủ ─ ─ ⌐ ↕╣√╙─≢№╢↓≤⁹ 

 ─ ─ ─ ≤∆╢₈ ₉│⁸ ⅜ 600V╩ ⅎ⁸7000V

─╙─≢№∫≡⁸⅛≈⁸ ─ ⌐ ↕╣╢╙─⌐ ╡⁸ ─™∏╣⅛⌐ ∆╢╙─│⁸

↓╣⌐ ╕╣⌂™╙─≤∆╢⁹ 

 ŋ ≤⇔≡●☻╩ ∆╢╙─ 

 oH ╩ ∆╢╙─ 

 ɔ☻◖♇♩  

 ᴖ3 ─ ╩ ∆╢╙─ 

 ᴗ  

 p ≢№∫≡ ⅜5kVA ─╙─ │500kVA╩ ⅎ╢╙─ 

 t ≢№∫≡ ⅜10kVA ─╙─ │2000kVA╩ ⅎ╢╙─ 

 u ─ ╩ ∆╢ ≢№∫≡ ╩ ┘ ⌐ ∆╢√╘

─╙─ 

 ᴝ ⅜100V ─╙─ │600V╩ ⅎ╢╙─ 

 ɯ │ ─╙─ 

 

  ⌐ ╢ ◄Ⱡꜟ◑כ ─  

    ◄Ⱡꜟ◑כ 

─  ─         

   50   E 11.2S0.732 

60   E 11.1S0.725 

  50  500kVA  E 16.6S0.696 

500kVA  E 11.1S0.809 

60  500kVA  E 17.3S0.678 

500kVA  E 11.7S0.790 

♪ꜟכ⸗

 

  50   E 16.9S0674 

60   E 15.2S0.691 

  50  500kVA  E 23.9S0.659 

500kVA  E 22.7S0.718 

60  500kVA  E 22.3S0.674 

500kVA  E 19.4S0.737 
 

   ₈ ₉≤│⁸ ≤⇔≡ ╩ ∆╢╙─╩™℮⁹ 

♪ꜟכ⸗₈  ₉≤│⁸ ─ ╩ ∆╢╙─╩™℮⁹ 

 E ┘S│⁸ ─ ╩ ∆╙─≤∆╢⁹ 

E ◄Ⱡꜟ◑כ W  
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S kVA  

 ─ │⁸JIS C 4304 ┘C 4306 ┘⌐ 1500 ┘ 1501⌐ ∆

╢ ≢ ⇔⌂™╙─⌐≈™≡ ∆╢⁹↓─ ⌐⅔™≡⁸ ─ ⌐ →╢

◄Ⱡꜟ◑כ ─ │⁸∕╣∙╣ ─ ⌐1.10 ♪ꜟכ⸗ ⌐

№∫≡│1.05 ╩ ∂√ ≤⇔≡ ╡ ℮╙─≤∆╢⁹ 

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 71 24 3 30 ─₈ ◄Ⱡꜟ◑כ ─ ₉

⌐╟╢⁹ 
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 46

 
ₒ ─ ₓ 

ủ ─ ⅜ ⌐ ↕╣√ ─ ≢№╢↓

≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉│⁸ ⅜ 25kW ─╙─≤∆╢⁹ 

 ─ ─ │⁸JIS B 8622⌐╟╢⁹ 

 ─  

     

⅜ 186kW  1.15 

⅜ 186kW  1.20 

 
 

 47  

 

ₒ ─ ₓ 

ᵑ ╩ ⇔≡™╢↓≤⁹ 

ᵒ ⌐○♂fi ╩ ∆╢ ⅜ ↕╣≡™⌂™↓

≤⁹ 

ᵓ ─ ⅜ ⌐ ↕╣√ ─ ≢№

╢↓≤⁹ 

   ₈ ₉≤│⁸ ꜚ♬♇♩ │ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ

 ℮⁹™╩כ♫

 ₈ ₉─ ─ │⁸ ꜚ♬♇♩⌐≈™≡│

⅜⁸ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫כ⌐≈™≡│ ⅜∕╣

∙╣ 28kW ─╙─⌐ ∆╢⁹ 

 ─ │⁸ ─ ⌐╟╡⁸ │ 10 ≤∆╢⁹ 

ᵑ ꜚ♬♇♩  

 

ᵒ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫כ 

 

 ₈ ₉≤│⁸ ─ √╡ √╡─Ⱨכ◒

─ ╩ 100 ≤⇔√ ─ ─ ╩ 85 ≤⇔≡⁸↓─ ─Ⱨכ◒

╩™℮⁹ 

 ₈ ₉≤│⁸ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫כ⅜ ⌐

↕╣√ ─ ≢⁸ ≤⇔≡ ╩ ⇔≡ ⅛╠ ∆╢ ╩

™℮⁹ 

                     ϴ 

 

 

  

    

 

   27 19 35  

   25  

 ₈ ₉≤│⁸ ⌐ ⇔√ ─℮∟─ ≤⁸

─ ⌐╟∫≡ ↕╣╢ ╩ ⇔≡⁸ 7ϴ≢⁸ ⌐

≢⅝╢ ╩™℮⁹ 

 ₈ ₉≤│⁸ ⌐ ↕╣√ ≢ ╕≢⌐

∆╢ Ⱪꜝ▬fiⱳfiⱪ ─ ─ ╩ ╗⁹╩ ⇔√╙─╩™℮⁹ 

 

kWהh  
kWהh kWהh  
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            ϴ 

 

 

 

  

 

   35  

 25  

 ₈ ₉≤│⁸ ⌐ ↕╣√ ≢⁸

≤ ⅜ ⌐ ↕╣≡ ↕╣√ ⌐ ∆╢ ╩ ⇔√╙─╩™℮⁹ 

 ₈ ₉≤│⁸ ╩

≢ ⇔√ ╩™℮⁹ 

 ₈ ₉≤│⁸ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫כ⅜

⌐ ↕╣√ ─ ≢⁸ 10 ⇔√ ⁸ ⌐

↕╣√ ─ ≢⁸ ⁸ ∆╢ ⌐ ⅛

╠ ∆╢ ╩ ⇔√╙─╩™℮⁹ 

 ₈ ₉≤│⁸ Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫כ⅜

⌐ ↕╣√ ─ ≢⁸ 10 ⇔√ ⌐ ∆

╢ ⁸ ┘ ⌐ ↕╣√ ─ ≢⁸ ⁸

∆╢ ⌐ ∆╢ ─ ╩ ⇔√╙─╩™℮⁹ 

 

 ─  
 

     

ꜚ♬♇♩ 2.2 

Ɽ♇◔כ☺◄▪◖fi♦▫◦ꜛ♫3.0 כ 

 

 

 48 ●☻

◄fi☺fiⱥ

ⱳfiⱪ♩כ

 

ₒ ─ ₓ 

ᵑ ⅜ ⌐ ↕╣√ ─ ≢№╢↓≤⁹ 

ᵒ ⌐○♂fi ╩ ∆╢ ⅜ ↕╣≡™⌂™↓≤⁹ 

  ─ ─ ─ ≤∆╢₈●☻◄fi☺fiⱥכ♩ⱳfiⱪ ₉│⁸JIS B 8627

⌐ ↕╣╢╙─≢⁸ ⅜ 28kW ─╙─≤∆╢⁹ 

 APFp ─ │⁸JIS B 8627 ⌐╟╢⁹ 

 

  

       APFp  

⅜ 28kW 35.5kW  1.22  

⅜ 35.5kW 45kW  1.37  

⅜ 45kW 56kW  1.59  

⅜ 56kW  1.70  
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 49

 

ₒ ─ ₓ 

ủⱪ꜠Ⱶ▪ⱶ ⅜♃כ⸗─ ↕╣≡™╢↓≤⁹ 

 ⱪ꜠Ⱶ▪ⱶ ⁸JIS C 4213│♃כ⸗─ ⅛↔ ♩♇ⱪꜝ

fi♫כ⸗כ♃ ≢ ↕╣╢ ♩♇ⱪꜝfi♫⁹╢∆≥♃כ⸗כ 

 │⁸ 600V ─ ╩ ™╢ ┘

≤∆╢⁹√∞⇔⁸ ┘ │ ↄ⁹ 

 

 50 ⱳfi

ⱪ 

ₒ ─ ₓ 

ủⱪ꜠Ⱶ▪ⱶ ⅜♃כ⸗─ ↕╣≡™╢↓≤⁹ 

 ⱪ꜠Ⱶ▪ⱶ ⁸JIS C 4213│♃כ⸗─ ⅛↔ ♩♇ⱪꜝ

fi♫כ⸗כ♃ ≢ ↕╣╢ ♩♇ⱪꜝfi♫⁹╢∆≥♃כ⸗כ 

 │⁸ 600V ─ ╩ ™╢ ⱳfiⱪ─℮∟⁸

⌐╟╡ ≤ⱳfiⱪ ╩ ⇔√ ⱳfiⱪ≤∆╢⁹ 
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 (51) ה

ⱳꜞ

ⱦ♬ꜟ  

ₒ ─ ₓ 

ủ │ ─ ─ⱳꜞ ⱦ♬ꜟ ≢№∫≡⁸ ╖

─ ─ⱳꜞ ⱦ♬ꜟ ╩ ≤⇔≡⁸∕─ ⅜

⌐⅔↑╢ ≢ ⌐ ↕╣√ ─ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ⌐ ↕╣⁸ ↕╣╢√╘─ ╖⅜ ∫≡™

╢↓≤⁹ 

 ─ │⁸ ─ ≢⁸ ─ ה ┘ ─ ⌐

─ⱳꜞ ⱦ♬ꜟ ╩ ™╢ ─ ⌐⅔™≡─╖ ∆╢⁹ 

 ₈ ╖─ ─ⱳꜞ ⱦ♬ꜟ ₉│⁸JIS Q 14021 ─ 7.8.1.1a)2) ₈ⱳ☻♩◖

fi◦ꜙכⱴ ₉─ ⌐╟╢ ─ⱳꜞ ⱦ♬ꜟ ╕√│ ≤∆╢⁹ 

 

  

─   

 30% 

 80% 

 │⁸JIS K 9797 ┘ JIS K 9798≤∆╢⁹ 

 │⁸ ╖─ ─ⱳꜞ ⱦ♬ꜟ ╩ ≤⇔√╙─≢№∫≡⅛≈ JIS 

K 6741─ ╩ √⇔√ ה ─ ╖─ ─ⱳꜞ ⱦ♬ꜟ ╩

≤⇔√╙─≢№╢↓≤⅜ ⌐ ≢⅝⁸⅛≈ ⌐≡ ≢⅝╢╙─ ⁸

┘ AS58≤∆╢⁹ 

 

 ( 52)

 
ₒ ─ ₓ 
ủ ⌐╟╡⁸ ─ ⌐ ╩ ≠↑√ ⌐ ⌐≡

≢ ⇔⁸ ╩ ↨↑√ ⌐ ≢ ∆╢╙─≢№╢↓≤⁹ 

( 53)

┘

∕─ ╖

╖  

ₒ ─ ₓ 

ủ ⅜4L/ ≢№╡⁸╕√⁸ ⌐╟╡⁸

⅜ ↕╣╢↓≤⁹ 

( 54)

 

ₒ ─ ₓ 

ủ ⅜8.5L/ ≢№╢↓≤⁹ 

─ ─ │⁸ ♩▬꜠─ ╕√│ ─ ╩ ≤⇔⁸ ─

⁸ ╩ ↨↑√ ╛⅛⌐ ≢⅝╢╙─≢№╢↓≤⁹ 
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◖fi◒ꜞ

♩כ

 

( 55)

╩

⇔√

 

ₒ ─ ₓ 

ủ ╩ ⇔√ ⌐≈™≡│⁸ ⌐ →╢

╙─╩ ≤⇔√╙─ ⅜ ─ ≢50% ─

⅜ ↕╣≡™╢ │⁸∕╣╠─ ─ ↕╣≡

⅔╡⁸ ─ ꜞ◘▬◒ꜟ⅜ ╦╣≡™╢↓≤⁹ 

 

 

─ ≤⌂╢╙──  

ⱪꜝ☻♅♇◒ 

Ɽꜟⱪ 

 

ₒ ₓ  

ủ ╩ ⇔√ ⌐≈™≡│⁸ ≤ ─

┘ ⁸ ⁸ ⁸ ╩

⅜ ↕╣√╙─≢№╢↓≤⁹ 

 ⱪ꜠◐ꜗ☻♩ ─ ≤⇔≡ ∆╢ ┘ │ ─

≤∆╢⁹ 

 ≤⇔≡ ⱪꜝ☻♅♇◒╩ ™╢ ⁸₈ ⱪꜝ☻♅♇◒₉≤│⁸ ↕

╣√ ⌐ ↕╣√ⱪꜝ☻♅♇◒ ─ ⇔ↄ│ │ ─ ─

╠⅛♩כꜟ ∆╢ⱪꜝ☻♅♇◒ ⇔ↄ│ ╩ ⇔√╙─╩™℮ √

∞⇔⁸ ≤⇔≡ ≢ ↕╣╢╙─│ ↄ⁹⁹ 

 
 

◖fi◒ꜞ

♩כ

 

( 56)

 

ₒ ─ ₓ 

ủ ⌐ ™╢ ⅜ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ⁸ ה ⅛╠ ∆╢ ─ ⁸

│ ─ ⅜10% ≢№╡⁸⅛≈⁸∕╣

─ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │

⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕

╣√╙─≢№╢↓≤⁹ 

ᵒᵑ ─ │⁸ ⁸ ה ⅛╠ ∆╢

─ ⁸ ┘ ─ ⌐№∫≡│⁸

─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │ ⌐

⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙

─≢№╢↓≤⁹ 

 

ₒ ₓ 

ủ ⁸ ה ⅛╠ ∆╢ ─ ⁸

┘ ─ ⌐№∫≡│⁸ ⌂ ⅜ ╕

╣≡™╢ ⅛╠ ↕╣√╙─≢№╢↓≤⁹ 

 ─ ─ ᵒ│⁸ │ ─ ⅜№╢ ≤∆╢⁹ 

 ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™

╢ ⅛╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─ ⌐⅔™≡⁸ ▪

┘▬ ⌐ ∆ ⅜ ↕╣≡™╢↓≤╩ ∆╢↓≤⁹ 

 ─ ⌐│⁸ ─ ╩ ∆╢↓≤≤∆╢⁹⌂⅔⁸ ⌐≈™

≡│ ─₈ ה ─ ⁸ ─ ─√╘─●▬♪ꜝ▬

fi 18 2 15 ₉⌐ ⇔√╙─≤∆╢⁹ 

▪ ─ ─ ─ᵑ │ᵒ─ ⅜ ⌐⌂↕╣√ ╩ ⇔≡™╢↓≤
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╩ ∆ │ ⱴכ◒ 

▬ ה ⁸  

⌂⅔⁸ ─ ─ │⁸ ↔≤⌐ ─ ╛∆™ ⌐ ⌐ ⇔≡

™╢↓≤⁹√∞⇔⁸ ◖fi◒ꜞכ♩ ≢№∫≡⁸◖fi◒ꜞכ♩

≤⇔≡ ∆╢√╘⌐ ⌐╙ ╩▬꜠כⱣכ○│ ⇔⁸ ┼─ ⅜ ⌂

╙─⌐№∫≡│ ─ ╛∆™ ⌐ ⌐ ⇔≡™╢↓≤⁹ 

╕√⁸ │⁸ ⌐ ╘╢↓≤≤⇔⁸ ▪ ┘▬ ╩ ┼─ ╩

⇔√ ≢№∫≡╙⁸ ≢ ┼─ ⅜ ≢⅝⌂ↄ⌂╢ ⌐≈™≡

│⁸ ─ ⅜⁸ ╩ ℮ ⌐ ┼─ ╩⇔√ ╩ ⇔≡

™╢↓≤╩ ⇔√ ╩ ∆╢↓≤╩╙∫≡⁸ ┼─ ⅜⌂↕╣≡™╢╙─≤

╖⌂∆⁹ 

 ─ ─ ᵑ⅔╟┘ᵒ─ ⌐≈™≡│⁸ 28 ╕≢│ ╩ ↑

╢↓≤≤⇔⁸↓─ ⌐⅔™≡│⁸ ⁸ ─ ╩ √∆ ─ ⌐

╘╢↓≤≤∆╢⅜⁸ ─ ─⌂™ ⌐≈™≡│⁸ ─ ╩

∆╢ ⌐│ ╘⌂™╙─≤∆╢⁹ 
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Жʹ ₡ᾍ͵ 
 ─  

( 57) ●

☻

 

ₒ ─ ₓ 

ủ ┘ ⌐ →╢ ⌐≈™≡⁸  ꜟ♀כ▫♦╢™≡╣↕

◄fi☺fi⅛╠ ↕╣╢ ●☻ ┘ ─ ⅜⁸∕╣∙╣ ─ 

│↓╣╟╡ ╣╢╙─≢№╢↓≤⁹ 

 
 ♩fiⱠꜟ  

         

Ᵽ♇◒ⱱ► 
fi☺fi◄ꜟ♀כ▫♦ 30kW 560kW ⁸ Ⱪ꜠

╩◌כ ⇔√╙─╩ ╗ 

ⱱ▬כ꜡◒ה♄כ꜡ꜟכ

 ♄כ꜡ꜝ
fi☺fi◄ꜟ♀כ▫♦ 30kW 560kW  

♄fiⱪ♩ꜝ♇◒ 
fi☺fi◄ꜟ♀כ▫♦ 30kW 560kW ⁸√∞⇔⁸

⌂ ─ ╩ ↑≡™╢╙─╩ ↄ 

♩ꜝ♇◒Ⱶ◐◘ 
fi☺fi◄ꜟ♀כ▫♦ 30kW 560kW ⁸√∞⇔⁸

⌂ ─ ╩ ↑≡™╢╙─╩ ↄ 

 
  

         

Ᵽ♇◒ⱱ► ♦▫כ♀ꜟ◄fi☺fi 8kW 560kW  

ⱱ▬כ▫♦ ♄כ꜡ꜟכ♀ꜟ◄fi☺fi 8kW 560kW  

Ⱪꜟ♪כ▫♦ ◙כ♀ꜟ◄fi☺fi 8kW 560kW  

 
 

 

      

 

 

HC 

(g/kW h) 

NOx 

(g/kW h) 

CO 

(g/kW h) 

PM 

(g/kW h) 

 

(%) 

8kW 19kW  1.5 9 5 0.8 40 

19kW 37kW  1.5 8 5 0.8 40 

37kW 75kW  1.3 7 5 0.4 40 

75kW 130kW  1 6 5 0.3 40 

130 kW 560kW  1 6 3.5 0.2 40 

│⁸ ╘╢₈ ●☻ ₉ 3 10 8

249 ⌐╟╢⁹ 

♩fiⱠꜟ │ ─ ⅜ ─ ≤∆╢⁹ 

 

ủ ┘ ⌐ →╢ ⌐≈™≡⁸  ꜟ♀כ▫♦╢™≡╣↕

◄fi☺fi⅛╠ ↕╣╢ ●☻ ┘ ─ ⅜⁸∕╣∙╣ ─ 

│↓╣╟╡ ╣╢╙─≢№╢↓≤⁹ 

 
 ♩fiⱠꜟ  

 
 

         

♪ꜞꜟ☺ꜗfiⱲ 
fi☺fi◄ꜟ♀כ▫♦ 30kW 260kW  

40.8PS 353PS  

◖fi◒ꜞכ♩  
fi☺fi◄ꜟ♀כ▫♦ 30kW 260kW  

40.8PS 353PS  
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fi☺fi◄ꜟ♀כ▫♦ 7.5kW 260kW  

10.2PS 353PS ⁸ ╩ ╗  

 
fi☺fi◄ꜟ♀כ▫♦ 7.5kW 260kW  

10.2PS 353PS ⁸  

ꜚ♬♇♩ 
fi☺fi◄ꜟ♀כ▫♦ 7.5kW 260kW  

10.2PS 353PS ⁸ ≢ ⇔√╙─ 

 ꜝכ꜡

fi☺fi◄ꜟ♀כ▫♦ 7.5kW 260kW  

10.2PS 353PS ⁸ꜝכ꜡ꜘ▬♃⁸ꜝכ꜡♪כ꜡⁸

 ꜝכ꜡

ⱱ▬כ꜠◒ꜟכfi 
fi☺fi◄ꜟ♀כ▫♦ 7.5kW 260kW  

10.2PS 353PS ⁸ꜝⱨ♥꜠כfi◒꜠כfi 

 
 

 

      

 

 

HC 

(g/kW h)  

NOx 

(g/kW h)  

CO 

(g/kW h)  

 

(%) 

7.5kW 15kW  2.4 12.4 5.7 50 

15kW 30kW  1.9 10.5 5.7 50 

30kW 272kW  1.3 9.2 5 50 

│⁸ ╘╢₈ ●☻ ₉ 3 10 8

249 ⌐╟╢⁹ 

♩fiⱠꜟ │ ─ ⅜ ─ ≤∆╢⁹ 
 

●☻─ ⌐ ∆╢ 17 51 ⌐⅔™≡⁸

≤⌂╢ ╩ ∆╢ │⁸ ─ ⌐ ⇔√╙─╩ ∆╢↓≤⁹ 
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( 58)

 

ₒ ─ ₓ 

ủ ─ ─ ⅜ ⌐ →╢ ─╙─≢№╢↓≤⁹ 

 

 
 kW  

 

dB  
 

Ⱪꜟ♪כ◙כ 

 P 55 102 

55֔  P 103 105 

103֔  P  105 

Ᵽ♇◒ⱱ► 

 P 55 99 

55֔  P 103 104 

103֔  P 206 106 

206֔  P  106 

♪ꜝ◓ꜝ▬fi 

◒ꜝⱶ◦▼ꜟ 

 P 55 100 

55֔  P 103 104 

103֔  P 206 107 

206֔  P  107 

 ꜟⱬꜛ◦כ♃◒ꜝ♩

 P 55 102 

55֔  P 103 104 

103֔  P  107 

 fiכ꜠◒כꜝכ꜡◒

 fiכ꜠◒◒♇ꜝ♩

ⱱ▬כ꜠◒ꜟכfi 

 P 55 100 

55֔  P 103 103 

103֔  P 206 107 

206֔  P  107 

Ᵽ▬Ⱪ꜡Ɫfiⱴ107    כ 

 

ה  

 

 P 55 98 

55֔  P 103 102 

103֔  P  104 

 כ●כ○☻כ▪

 P 55 100  

55֔  P 103 104 

103֔  P  107 

◓fi◦כ◔ꜟכ○  

 P 55 100 

55֔  P 103 104 

103֔  P 206 105 

206֔  P  107 

 ꜟꜞ♪☻כ▪

 P 55 100 

55֔  P 103 104 

103֔  P  107 

↕ↄ ◖fi◒ꜞכ♩Ⱪ

כ◌כ꜠  
   106 

 כꜝכ꜡♪כ꜡

 כꜝכ꜡ꜘ▬♃

 P 55 101 

55֔  P  104 
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     כꜝכ꜡

◖fi◒ꜞכ♩ⱳfiⱪ  

 P 55 100 

55֔  P 103 103 

103֔  P  107 

◖fi◒ꜞכ♩  

 P 55 99 

55֔  P 103 103 

103֔  P 206 106 

206֔  P  107 

▪☻ⱨ□ꜟ♩ⱨ▫♬♇◦

 כꜗ

 P 55 101 

55֔  P 103 105 

103֔  P  107 

◖fi◒ꜞ106    כ♃♇◌♩כ 

 
 P 55 101 

55֔  P  105 

 
 P 55 98 

55֔  P  102 
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Зʹ ͵ 
  ─  

 

( 59)

 
ₒ ─ ₓ 

ủ ≢ ∆╢ ─ ╩⁸ ⌐⅔

™≡ ∆╢↓≤⌐╟╡⁸ ─ ╩ ∆

╢↓≤⅜≢⅝╢ ≢№╢↓≤⁹ 

 

( 60)

 
ₒ ─ ₓ 

ᵑ ≢ ∆╢ ╩⁸ ╩ ≤⇔≡

≢ ╛ ┼ ∆╢ ≢№╢↓≤⁹ 

ᵒ ─ ┘ ⌐≈™≡│⁸

14 5 29 53 ┘ ─ ⌐ ╢

3 8 23 46 ╩ √∆↓≤⁹ 

◖fi◒ꜞכ

♩

 

( 61) ◖fi◒ꜞ

♩כ

 

ₒ ─ ₓ 

ủ ≢ ∆╢◖fi◒ꜞכ♩ ╩⁸ ╩

≤⇔≡◖fi◒ꜞכ♩ │ ⌐ ∆╢ ≢№╢

↓≤⁹ 

 

 ( 62)

 
ₒ ─ ₓ 

ủ ▪☻ⱨ□ꜟ♩ ─ ╩ ⇔⁸ ⌐ ∂≡ ▪

☻ⱨ□ꜟ♩ ╛ ╩ ⅎ⁸ ⇔≡ ╘ ╘⁸

│ ≢ ╩ ∆╢ ≢№╢↓≤⁹ 

 ( 63)

 

ₒ ─ ₓ 

ủ ─ ≤▪☻ⱨ□ꜟ♩ה◖fi◒ꜞכ♩ ╩ ⇔

≡ ⇔⁸ ╩ ⇔⁸ ≢ ╩ ∆╢ ≢

№╢↓≤⁹ 

▪☻ⱨ□ꜟ♩ ─ ─ ↕⅜ 10cm ─ ⌐⅔™≡ ∆╢╙─≤∆╢⁹ 

 

 

( 64)

│

╩ ⇔√

 

ₒ ─ ₓ 

ủ ⌐⅔↑╢ ╛ ╩⁸ ⌐⅔

™≡ ∆╢ ≢№╢↓≤⁹ 

√∞⇔⁸ ┘ ╩ ⇔√ │⁸ ≢

∆╢ ╩ ™√ ─ ≢70 ╩

╘╢↓≤⁹ 

 

╘  ( 65)

♁▬ꜟ☿ⱷ

fi♩

 

ₒ ─ ₓ 

ủ☿ⱷfi♩ ─ ≤⇔≡ ╩ │☿ⱷfi♩

─ ╩ ∆╢↓≤⌐╟╡⁸ ⌐ ™ ∆

╢ ⅜ ≢⅝╢ ≢№╢↓≤⁹ 

─ ─ ─ ≤∆╢₈ ♁▬ꜟ☿ⱷfi♩ ₉│⁸ ⌐

⅔™≡ ∆╢╙─≤∆╢⁹ 
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Иʹ ͵ 
  ─  

 ( 66)

 
ₒ ─ ₓ 

ủ ╩ ─ ⌐ ↕∑≡ ⌐ ↕∑⁸⅛≈⁸

─ ╩ ↕∑╢↓≤⅜≢⅝╢ ≢№╢

↓≤⁹ 

╩ ↕∑╢ ⅜№╢ ⌐ ∆╢╙─≤∆╢⁹ 

 

 ( 67)

 

ₒ ─ ₓ 

ủ ╩ ─ ⌐ ↕∑╢↓≤⅜≢⅝╢ ≢№╢↓

≤⁹ 

╩ ─ ⌐ ↕∑╢ ─№╢ ─ ⅜⌂™ ─ ⌐⅔

™≡ ∆╢╙─≤∆╢⁹ 

 

 ( 68)  ₒ ─ ₓ 

ᵑ ─ ⌂ ┘ ╩ ∆╢╙─≢№╢↓≤⁹ 

ᵒⱥכ♩▪▬ꜝfi♪ ─ ╩ ∆╢

╙─≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ⇔√ ╩ ∆╢╙─≢№╢↓≤⁹ 

ᵒ ┼─ ⌐ ∆╢≤≤╙⌐⁸ ─ ─

┘ ⅜ ⌐ ↕╣√ ≢№╢↓≤⁹ 

─ ⌐⅔™≡ ∆╢╙─≤∆╢⁹ 
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21  

 

21- 1 ӇӬԊӍ͒  
 

Π ∩Ҕ ҏ₁  
 

͠1͡ ӇӬԊӍ

͒  
ₒ ─ ₓ 

ủ ⌐ →╢ ╩ ∆╢ ⇔ↄ│↓╣≤ ≤ ╘╠╣╢

╩ ∆╢ ⅜⁸ ⌐⅔↑╢ ─ ⁸ ┘

⌐◄Ⱡꜟ◑כ ∕─ ⌂ ⌐≈™≡ ה ╩ ™⁸∕

╣╠─ ⌐ ≠⅝⁸ ─ ╩ ╗ ◄Ⱡꜟ◑כ ⌐ ╢

ה ─ ⁸ ┘ ⌐≈™≡ ⅜ ╦╣╢╙─≢№

╢↓≤⁹ 

 
 

 

 

 

 

 

⁸ ה ⁸ ⁸ ⁸  

◄Ⱡꜟ◑כ  

 

 

 
 

 

3 ─◄Ⱡꜟ◑כ ┘ ⁸ ─ ≤

 

ה ↔≤─◄Ⱡꜟ◑כ ─ │ ┘  

ה ─ ⁸ ⌐ ℮ ◄Ⱡꜟ◑כ ─ ┘  

┘∕╣╠⌐ ℮ ◄Ⱡꜟ◑כ ─ ┘  

ה ─ ⁸ ⌐ ℮ ┘∕─ ⌐ ∆╢
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21- 2 ằ  
Π ∩Ҕ ҏ₁  
͠2͡ằ  ₒ ─ ₓ 

 

ᵑ ה ⌐ ╢ ─ ₈ ₉ ⁹ ╩ √∆ ⅜

↕╣≡™╢↓≤⁹√∞⇔⁸ ─╙─⌐≈™≡│ ╩

ↄ╙─≤⇔⁸ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡

│⁸∕─ ─ │⁸ ⌐ √∫≡⁸ ─ ↕╣√ │

⌐⅔↑╢ ⌐ ∆╢ ⌐ ╠⇔≡ ⅜ ⌐⌂↕╣√╙

─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ

┘ ה ⅛╠ ∆╢ ⁸ ה ─

⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵒ ⌐ ↕╣√ ⁸ ┘ ꜝfi◒─ ┼─ꜞ◘▬◒ꜟ⌐⅔™≡

≤⌂╢ ⅜ ↕╣≡™⌂™↓≤⁹√∞⇔⁸ ─

ה ⅛╠ ∆╢ │⁸ ⁸ │ꜞ◘▬◒ꜟ

╩ ∆╢↓≤⁹ 

ᵓ ┼ꜞ◘▬◒ꜟ ╩ ∆╢↓≤⁹ 

ᵔ ─ ⌐⅔™≡⁸ ⌐ ↕╣√ ─√╘─ ⅜

∂╠╣≡™╢↓≤⁹ 

 

 

ᵑ○ⱨ☿♇♩  

▪ ─ ╩ ⇔√▬fi◐≢№∫≡⁸⅛≈⁸ ⅜

1% ─ ─╖╩ ™╢▬fi◐⅜ ↕╣≡™╢↓≤⁹ 

▬ ▬fi◐─ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ♦☺♃ꜟ  

▪ ⌐כ♫♩ ╢⁹ ♩כ◌כ♫♩⁸│≡∫№⌐

ꜞ♇☺─ ⌐ ╢ ─ ₉☺♇ꜞ♩כ◌כ♫♩₈

⁹ ╩ ⅜כ♫♩∆√ ↕╣≡™╢↓≤⁹ 

▬. ⌐כ♫♩ ╢⁹ │▬fi◒☺▼♇♩ ⌐

כ♫♩⁸│≡∫№ │▬fi◒─ ⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ┘ ╩ ╕ⅎ⁸ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵒ♦☺♃ꜟ ─ DTP⁸CTP⁸DDCP ─ ⌐╟╡

─ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵓ VOC ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ▬fi◐ ╛▬fi◒⁸♩♫כ ─ ⁸ ♪ꜝⱶ ─ ה

⅜ │ꜞ◘▬◒ꜟ↕╣≡™╢↓≤⁹ 

ᵕ ─ ─ ┼─ ─ ≤⌂╢ ─

⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵖ ─ ⌐Ᵽכ☺fiⱤꜟⱪ⅜ ↕╣╢ ⌐№∫≡│⁸∕─

─ │ ⌂ ⅜ ╕╣≡™╢ ⅛╠ ↕╣√╙

─≢№╢↓≤⁹√∞⇔⁸ ⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ

┘ ה ⅛╠ ∆╢ ⁸ ה ─

⌐╟╡ ↕╣√Ᵽכ☺fiⱤꜟⱪ⌐│ ⇔⌂™⁹ 

ᵗ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 
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  ─ ─ ─ ≤∆╢₈ ₉│⁸ ─ ⁸ⱳ☻♃⁸◦ꜝ♅⁸כⱤfi

ⱨ꜠♇♩ ─ ╩ ∆╢ ≤⇔⁸ ─ ≤⇔≡ ∆╢ ╩ ↄ⁹

√∞⇔⁸ ─ ≤⇔≡ ∆╢ ⌐№∫≡╙⁸ ⌂ ╡ ─ ─ ╩ √∆

╟℮ ╘╢↓≤⁹ 

 ₈○ⱨ☿♇♩ ₉≤│⁸ ─ ▬fi◐╩ ⌐ ⇔⁸↕╠⌐↓╣╩ ⌂≥

⌐ ∆╢ ╩™℮⁹ 

 ₈♦☺♃ꜟ ₉≤│⁸ ≢№∫≡ ╕√│▬fi◒☺▼♇♩ ⌐╟

╢ ╩™℮⁹ 

 ─ ᵒ ┘ᵓ─ ꜞ◘▬◒ꜟ ─ ⌐≈™≡│⁸

☿fi♃כ ⁸ ─₈ꜞ◘▬◒ꜟ ●▬♪ꜝ

▬fi₉╩ ≤∆╢↓≤⁹√∞⇔⁸ ∆╢ ⌐ ꜞ◘▬◒ꜟ ꜝfi◒⅜ ╘╠╣

≡™⌂™ ⌐│⁸ ⇔⌂™╙─≤∆╢⁹ 

 ─ ᵓ─₈ꜞ◘▬◒ꜟ ─ ₉│⁸ ─ ≤∆╢↓≤⁹√∞

⇔⁸ ⌐╦√╡ ה ∆╢ ꜞ◘▬◒ꜟ╩ ≤⇔⌂™ ⌐≈™≡│⁸

⇔⌂™╙─≤∆╢⁹⌂⅔⁸ ꜞ◘▬◒ꜟ ꜝfi◒ ┘ ⌐≈™≡│⁸₈ꜞ◘▬◒

ꜟ ●▬♪ꜝ▬fi₉─ ╩ ╕ⅎ⁸ ⌐ ⇔╩ ℮╙─≤∆╢⁹ 

▪ ꜝfi◒─ ─╖ ∆╢ │₈ ─ ⌐ꜞ◘▬◒ꜟ≢⅝╕∆₉ 

▬ ╕√│ ꜝfi◒─ ─╖ ▪ ─ ╩ ↄ⁹ ∆╢ │₈ ⌐ꜞ◘▬◒

ꜟ≢⅝╕∆₉ 

► ╕√│ ꜝfi◒─ ╩ ∆╢ │₈ꜞ◘▬◒ꜟ⌐ ↕⌂™ ╩ ⇔≡™

╕∆₉ 

 ╩ ℮ │⁸ ─ ╩ ≤⇔⁸ ↕╣╢ ⌐≈™≡ ∆

╢↓≤⁹⌂⅔⁸ ─ ⁸ ─√╘ ꜝⱵⱠכ♩ ╩ ℮↓≤⅜ ╕

⇔™ ╙№╢↓≤╩ ⇔⁸ ⌐№∫√ ╩ ⌐ ∆╢↓≤⁹ 

 ₈ ─ ╩ ⇔√▬fi◐₉≤│⁸ ─ ─ ⅜⁸▬fi◐─

↔≤⌐ ─≤⅔╡ ╘╢ ╩ √∆╙─╩™℮⁹ 

▬fi◐─  ─  

○ⱨ ▬fi◐ 30%  

ⱡfiⱥכ♩○ⱨ ▬fi◐ 30%  

▬fi◐ 

√∞⇔⁸ ⁸ ⁸Ɽ⁸ꜟכ ▬fi◐  

20%  

10%  

ⱦ☺Ⱡ☻ⱨ◊כⱶ▬fi◐ 20%  

ⱥכ♩☿♇♩○ⱨ ▬fi◐ 7%  

UV▬fi◐ 7%  

 ₈ ₉≤│⁸JIS K 2536 ⌐ ↕╣≡™╢ ─ ╩▬fi◐

⌐ ⇔≡ ↕╣╢ ╩™℮⁹ 

 ─ ᵔ ┘ ᵒᵓᵔᵕ⌐≈™≡│⁸

─₈ ₐ○ⱨ☿♇♩ fiכꜞ◓☻ⱦכ◘ ₑ ┘a ◓fiⱪꜞfi♥▫fiכꜞ◓ GP

ₑ●▬♪ꜝ▬fi₉╩ ≤∆╢↓≤⁹ 

 ╩ ℮ │⁸ ⌐ ∂ ─♅▼♇◒ꜞ☻♩╩ ≤⇔⁸ ─ ⌐

⅔↑╢ ⌐≈™≡ ∆╢↓≤⁹ 

 ─ ᵑ▬─₈ ₉≤│⁸ ─▪ ┘►╩ √∆↓≤╩™

℮⁹╕√⁸ ─ ᵒ▬─₈ ₉≤│⁸ ─▪ │▬─™∏╣⅛

╩ √⇔⁸⅛≈⁸►╩ √∆↓≤╩™℮⁹ 

▪ ▬fi◐ ─₈ ▬fi◐⌐ ∆╢ NL ₉ 23 9 1

⌐ ⇔≡™╢↓≤⁹ 

▬ ─ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕─

⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥ꜟ

⅜ ╩ ⅎ⌂™↓≤⁹ ─ ─ │⁸JIS C 0950:2008

ה ─ ─ ─ ─ ─ A.1 ─ ⁸
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⁸ ┘ ⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢

⅜ ↕╣╢ ⌐≈™≡│⁸ JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕

─ ─ ™⌐≈™≡│ JIS C 0950:2008 ⌐ ∏╢╙─≤∆╢⁹ 

► ─ ┼─ ─ ┘ ─ ─ ⌐ ∆╢ ─

╩ ⇔≡™╢↓≤ SDS ♩כ◦♃כ♦ ╩ ⅎ≡™╢↓≤⁹⁹ 

 ╩ ℮ │⁸ ─ ⌂ ה ╩ ⌐ ╡⁸ ⌂ ≤⌂╠⌂

™╟℮ ╘╢↓≤⁹ 

 ─ ≤⌂╢ ⌐≈™≡─ ┘ ⌂ ⅜ ╕╣≡™╢ ⅛

╠─ ⌐ ╢ ╩ ℮ ⌐│⁸ ─₈ ה ─ ⁸

─ ─√╘─●▬♪ꜝ▬fi( 18 2 15 )₉⌐ ⇔≡ ℮╙─≤∆╢⁹ 

√∞⇔⁸ 18 4 1 ╟╡ ⌐ ⅜ ה ≤ ╩ ⇔≡™╢

⌐ ╢ ─ ⌐≈™≡│⁸ 18 4 1 ─ ≢ ה ╩ ⇔≡

™╢ ⅜ ⌐ 18 4 1 ╟╡ ⌐ ╩ ⇔≡™╢↓≤╩ ⇔√ ⌐│⁸

●▬♪ꜝ▬fi⌐ ╘╢ ⌂ ≢№╢↓≤─ │ ≤∆╢⁹⌂⅔⁸ √∞⇔

⅝─ ⌐≈™≡│⁸ ╩ ⇔≈≈⁸ ⌐ ╩ ∆╢↓≤≤∆╢⁹ 

 
 ꜞ◘▬◒ꜟ ꜝfi◒ꜞ☻♩ 

  ₒ ꜝfi◒ₓ ₒ ꜝfi◒ₓ ₒ ꜝfi◒ₓ ₒ ꜝfi◒ₓ 

⁸ ┼─ꜞ◘▬

◒ꜟ⌐⅔™≡ ⌐

⌂╠⌂™ 

┼─ꜞ◘▬◒ꜟ⌐

│ ≤⌂╢⅜⁸

┼─ꜞ◘▬◒ꜟ⌐

│ ≤⌂╠⌂™ 

⁸ ┼─ꜞ◘▬◒

ꜟ⌐⅔™≡ ⌐⌂

╢ 

─ ≢╙

∆╢↓≤⅜

⌂™√╘⁸ ⁸

┼─ꜞ◘▬◒ꜟ⅜

⌐⌂╢ 

ᵑ

 

ₒ ₓ 

♩כ▪  ♩כ◖

 

   

ₒ ₓ 

( )* ⱨ□

fi◦כⱭכⱤכ

( )*

─╙─  

ₒ ₓ 

( )* ⱨ□

fi◦כⱭכⱤכ

( )* ⱳꜞ◄♅꜠

fi fi▫♥כ◖

◓ ⱳꜞ◄♅꜠fi

ꜝⱵⱠכ♩

◓ꜝ◦fiⱭכⱤכ

▬fi♦▫▪ⱭכⱤ

 כ

ₒ ₓ 

( )* ⱨ□fi

)כⱤכⱭכ◦ )*

─

╙─╩ ↄ

ⱳꜞfiכ♃ ꜡

► ☿꜡Ɫfi

Ⱳfiכ◌

ⱡכ◌כⱲfi

 

ₒ ₓ 
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ᵒ

▬

fi

◐

 

ₒ ▬fi◐ₓ 

▬fi◐ ▬

fi◐ ○ⱨ☿♇♩▬

fi◐ ◓ꜝ

ⱦ▪▬fi◐

ⱨ꜠◐♁▬fi◐ ☻

 ◐fi▬fiכꜞ◒

ₒ ▬fi◐ₓ 

◓ꜝⱦ▪▬fi◐

ⱨ꜠◐♁▬fi

◐ 

  

ₒ ▬fi◐ₓ 

ꜞ◘▬◒ꜟ UV

▬fi◐Ἒ ○ⱨ☿♇

♩ ה ▬fi◐

Ɽכꜟ▬fi◐ OCR

▬fi◐  

ₒ ▬fi◐ₓ 

UV▬fi◐ ◓ꜝⱦ▪

ה ▬fi◐ OCR 

UV▬fi◐ EB▬fi◐

▬fi◐ 

ₒ ▬fi◐ₓ 

▬fi◐ ▬

fi◐ ▬fi◐ 

ₒ ▬fi◐ₓ 

▬fi◐

▬fi◐ ▬

fi◐ 

ₒ ₓ 

OP♬☻ 

   

ₒ♦☺♃ꜟ ▬fi

◐ ₓ 

ꜞ◘▬◒ꜟ ♪

 Ἒכ♫♩▬ꜝ

ₒ♦☺♃ꜟ ▬fi

◐ ₓ 

 כ♫♩▬ꜝ♪

  

ᵓ

 

ₒ ₓ 

ⱱ♇♅

◐☻

EVA ⱱ♇♩ⱷꜟ♩

Ἒ PUR ⱱ♇♩ⱷ

ꜟ♩Ἒ ─╡ 

ₒ ₓ 

EVA ⱱ

♇♩ⱷꜟ♩ 

ₒ ₓ 

◒꜡☻ ╡ ◒꜡

☻⁸ ◒꜡☻  

 

ₒ ₓ 

☻♬)♩כ◖

⅝⁸ⱪ꜠☻◖כ♩  

ₒ ₓ 

ꜝⱵⱠכ♩ PP

╡ UV◖⁸♩כ

UVꜝ Ⱶ◖כ♩

⇔ 

  

ₒ∕─ ₓ 

ꜞ◘▬◒ꜟ ◦

ꜟכ

Ἒ 

ₒ∕─ ₓ 

ꜟכ◦ ꜞ◘▬◒ꜟ

╩ ↄ  

ₒ∕─ ₓ 

꜠fi♅◐

☼fi꜠כꜝꜙ  

 

ᵔ

∕

─

 

 ₒ ₓ 

ⱪכ♥ ꜞ◘▬

◒ꜟ  

ₒ ₓ 

●ꜝ☻

ⱱ♇♅◐☻⁸

ↄ

ⱪꜝ☻♅♇◒

↓℮Ⱳ

♪כ

ⱪכ♥ ꜞ◘▬◒ꜟ

╩ ↄ  

ₒ ₓ 

⁸ ⁸  

 Ἒ ─ EVA ⱱ♇♩ⱷꜟ♩⁸PUR ⱱ♇♩ⱷꜟ♩⁸ꜞ◘▬◒ꜟ

UV▬fi◐⁸ꜞ◘▬◒ꜟ ꜟ◒▬◘ꜞ⁸ꜟכ◦ כ♫♩▬ꜝ♪ │⁸

─₈ꜞ◘▬◒ꜟ ⌐₉☻כⱬ♃כ♦ ↕╣≡™╢↓≤╩

∆╢↓≤⁹ 

 * ─ ⁸ⱨ□fi◦כⱭכⱤכ │⁸ fiכꜞ◓₈─ .net ₉

⌐ ↕╣≡™╢ ─ꜞ◘▬◒ꜟ ╩ ∆╢↓≤⁹ 
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 ○ⱨ☿♇♩ │♦☺♃ꜟ ⌐ ∆╢ ─ ⌐⅔↑╢ ┘  

   

 

♦☺♃ꜟ  ─♦☺♃ꜟ DTP ⅜ 50% ≢№╢↓≤⁹ 

┘ ⱨ▫ꜟⱶ

⅛╠─  

ⱨ▫ꜟⱶ╩ ∆╢ ⌐⅔™≡⁸ ┘ ⱨ▫

ꜟⱶ⅛╠ ─ ╩ ∫≡™╢↓≤⁹ 

 
─ │ꜞ

◘▬◒ꜟ 

▪ꜟⱵ ─╙─ ─ │ꜞ◘▬◒ꜟ╩

∫≡™╢↓≤⁹ 

 

 

 

○

ⱨ

☿

♇

♩ 

VOC─  ►▼☻ ╛ ⌐ ╩∆╢ ─ VOC─

╩ ∂≡™╢↓≤⁹ 

─ ─ ⌐№∫≡│⁸VOC

╩ ⇔⁸ ⌐ ⇔≡™╢↓≤⁹ 

┼─ꜞ◘▬◒

ꜟ 

⅛╠ ∆╢ ⁸ ─ ┼

─ꜞ◘▬◒ꜟ ⅜ 80% ≢№╢↓≤⁹ 

♦

☺

♃

ꜟ 

─  ─ ⁸ ─ ⌂≥⁸ ◄Ⱡꜟ◑

כ ╩ ∫≡™╢↓≤⁹ 

┼─ꜞ◘▬

◒ꜟ 

⅛╠ ∆╢ ⁸ ─

┼─ꜞ◘▬◒ꜟ ⅜ 80% ≢№╢↓≤⁹ 

 

 

VOC─ ꜟכ◖ꜟ▪  ╩ 30% ≢ ⇔≡™╢↓≤⁹ 

┼─ꜞ◘▬

◒ꜟ 

⅛╠ ∆╢ ⁸ ⁸ ⱨ▫ꜟ

ⱶ ─ ┼─ꜞ◘▬◒ꜟ ⅜ 80% ≢№╢↓≤⁹ 

 

 

ה  ⁸♪▪─ ╩ ∆╢ ─ ה ─ ╩ ∂

≡™╢↓≤⁹ 

┼─ꜞ◘▬◒

ꜟ 

⅛╠ ∆╢ ─ ┼─ꜞ◘

▬◒ꜟ ⅜ 70% ≢№╢↓≤⁹ 

  │⁸ ─ ⅛ ⅛╩ ╦∏⁸ ─ √╢ ╩ ℮ ⌐

∆╢╙─≤⇔⁸○ⱨ☿♇♩ │♦☺♃ꜟ ⌐ ∆╢ ─ ─

╩ ℮ ⌐│ ⇔⌂™⁹ 

 ⌐⅔™≡│⁸₈♦☺♃ꜟ ₉ │₈ ┘ ⱨ▫ꜟⱶ⅛╠─ ₉

─™∏╣⅛╩ √∑┌╟™↓≤≤∆╢⁹ 

 ─₈ ─ ₉≤│⁸ ◦☻♥ⱶ╩ ⇔≡™╢ │ ◦☻♥

ⱶ╩ ∆╢ꜞ◘▬◒ꜟ ⁸ ⌐ ⅝ ∆↓≤╩™℮⁹⌂⅔⁸

┘ ⱨ▫ꜟⱶ⅛╠─ ─ │⁸ ⌐ ⌂ ╩ ⅝⁸ ⇔⌂↑╣

┌⌂╠⌂™⁹ 

 ─ ─ │ꜞ◘▬◒ꜟ ⌐ ∆╢╙─≢№∫≡⁸∕

─ ⅜ ⇔⌂™ꜞ◘▬◒ꜟ╩ ╗⁹ │⁸ ⌐ ⌂ ╩ ⅝⁸ ⇔

⌂↑╣┌⌂╠⌂™⁹ 

 ○ⱨ☿♇♩ ⌐⅔↑╢₈VOC─ ₉⁸♦☺♃ꜟ ⌐⅔↑╢₈

─ ₉ ┘ ⌐⅔↑╢₈ ה ₉⌐≈™≡│⁸

╩ ∆╢√╘─ ╩ ה ⇔≡™╢ ⌐ ⇔≡™╢╙─

≤╖⌂∆⁹ 

 ♦☺♃ꜟ ⁸ ─₈ ┼─ꜞ◘▬◒ꜟ₉⌐│⁸

┼─ꜞ◘▬◒ꜟ ─ꜞ◘▬◒ꜟ RPF┼─ ╛◄Ⱡꜟ◑כ ╩ ╗⁹ 
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 ─  

 

        

                       

                      

 

     

 

 

 

 

 

 
 

 

 

 
   

 

 

      

      

      

      

      

      

 

     

     

     

     

 

   PUR    

   OP    

      

 

     

     

     

     

 

 

 
    

   

   

   

 ⌐ ∆╢ │⁸ ─₈ꜞ◘▬◒ꜟ ●▬♪ꜝ▬

fi₉⌐ ↕╣√ ꜞ◘▬◒ꜟ ꜝfi◒ꜞ☻♩╩ ∆╢↓≤⁹ 

 ꜞ◘▬◒ꜟ ꜝfi◒⅜ ╘╠╣≡™⌂™ ⁸▬fi◐ ─ ╩ ∆╢

│⁸₈ꜞ◘▬◒ꜟ ꜝfi◒₉─ ⌐₈ꜝfi◒ ₉≤ ∆╢↓≤⁹ 

 ⌐ ∆╢ ∑⌐ √∫≡ ≤⌂╢ ╛ ─ ⌐≈™≡│⁸ ─

╩ ℮↓≤⅜≢⅝╢⁹ 
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 A B  

 DTP 50%  

 

 

   

 

 

 

 

 VOC

 

 VOC

 

 

80%  

 

 

 

 

80%  

 

 

 30%  

 

80%  

 

 

  

 

70%  
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21- 3  
 

Π ∩Ҕ ҏ₁  
͠3͡  ₒ ─ ₓ 

ủ │ ⌐⅔™≡ ⌐╟╡ ⇔≡™╢ ⌐№

∫≡│⁸ ─ ╩ √∆↓≤⁹ 

ᵑ ◗Ⱶ╩ ┘ ∆╢ ⌐ ╢ ⌂ ⅜ ╦

╣╢╙─≢№╢↓≤⁹ 

ᵒ ╡ ⇔ ≢⅝╢ ⅜ ╦╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ◗Ⱶ ⌐╟╢ ─ │ ⁸ │◄Ⱡꜟ

כ◑ ⌐╟╡ ↕╣╢╙─≢№╢↓≤⁹ 

ᵒ ─ ◗Ⱶ │ ╡Ⱡ♇♩╩ ™╢ │⁸ ◗Ⱶ

≤ ⌐◖fiⱳ☻♩ ↕╣╢↓≤⁹ 

ᵓ ≢ ∆╢ │⁸ ─ ─ ─ ⌐ ∆╢╙

─≢№╢↓≤⁹ 

ᵔ ∆╢↓≤⌐╟╡ ⌂ ⁸ │ ⅜ ↕╣√

⅜ ╦╣≡™╢↓≤⁹ 

ᵕ ─√╘⌐ ─ ה ⅜ ╦╣≡™╢↓≤⁹ 

  ⌐⅔™≡ ↕╣╢ ╩ │ ⌐⅔™≡ ⌐╟╡ ⇔≡

™╢ ה ─ ⅛╠ ∆╢ │⁸ ─ ─ ╩ ∆╢⁹ 

 ᵓ⌐⅔↑╢₈ ─ ─ ₉≤│⁸₈ ╩ ⇔√

⌐╟╢ ─ ┘ ─ ─ ⌐ ∆╢ ₉ 22

67 25 ─ ╩ ╕ⅎ⁸ ─ ≢ ↕╣√ ╩∕─ ↕╣√

⌐⅔™≡ ∆╢↓≤ ┘ ⌐⅔™≡ ⅜ ⇔≡™╢ ⅜№╢

⌐ ─ ≢ ↕╣√ ╩ ∆╢↓≤╩™℮⁹ 
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21- 4 ӞӃԃ  
 

Π ∩Ҕ ҏ₁  
͠4͡

ӞӃԃ

 

ₒ ─ ₓ 

ủ ─™∏╣⅛─ ╩ √∆↓≤⁹ 

ᵑ ╩ ⇔√ ♃▬ꜘ─ ♃▬ꜘ ◓fi◦כ◔ ⌐⁸

─◗ⱶ╩ ╡ ⅎ≡ ╩ ⇔⁸ ♃▬ꜘ≤⇔≡ ⌐

⅔↑╢ ╩ ⌐∆╢╙─≢№╢↓≤⁹ 

ᵒ ∆╢↓≤⌂ↄ ╡ Ⱪכꜟ◓ꜞ ⅜ ≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑꜝ☺▪ꜟ ─ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵒ ─ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵓ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕ ┘

─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ─₈ ♃▬ꜘ ₉⌐⅔™≡ ≤∆╢♃▬ꜘ│⁸₈ ♩ꜝ

♇◒ ♃▬ꜘ₉₈♩ꜝ♇◒ ┘Ᵽ☻ ♃▬ꜘ₉₈ ♃▬ꜘ₉ ┘₈ ♃▬

ꜘ₉≤∆╢⁹ 

 JIS K 6329 ♃▬ꜘ ⌐ ∆╢ ♃▬ꜘ│⁸ ─ ᵑ╩ √∆⁹ 
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21- 5  
Π ∩Ҕ ҏ₁  
͠5͡

 

 

ₒ ─ ₓ 

ᵑ ꜞ◘▬◒ꜟ ☻כꜚꜞ ⅛╠ ↕╣⁸

┘ ╩ ™ ↕╣√ ╩™℮⁹ │ꜞⱦꜟ♪

⅛╠ ╡ ↕╣⁸ │ ⇔√ ╩ ⁸

╖ ≡⁸ ┘ ╩ ™ ↕╣√ ╩™

℮⁹ ╩™℮⁹ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ◄fi☺fi ╩ ∆╢ ⌐№∫≡│⁸ ─ ╩ √∆↓≤⁹ 

▪ ┘ ⅜◄fi☺fi ⌐

⅔™≡⁸20% ↕╣╢↓≤⁹ 

⌂⅔⁸◄fi☺fi ╩ ∆═⅝ ─ ⌐≈™≡│⁸

─ ─√╘⌐ ≤⌂╢ ─ ⌐⅔™≡⁸

┘ ⌐╟╢ ┘ ─

⅜⁸ ─ ↔≤─ ╩ ⅎ╢ ≤∆╢⁹ 

▬ ◄fi☺fi ─ ┘ 12ﬞ ⌐⅔™≡ ─ ─

╩ ⇔⁸ ≤⌂╢ ⅜ ⌐ ↕╣≡⅔╡⁸⅛≈◄fi☺

fi ─ ⅛╠20% ↕╣≡™⌂⅛∫√ ⁸ ≢

◄fi☺fi ╩ ∆╢ ─ ╩ ℮ ⅜ ↕╣≡™╢↓

≤⁹ 

ₒ ₓ 

ᵑ◄fi☺fi ─ ⌐ ╢ ─ ה ⅜ ╠╣≡™

╢↓≤⁹╕√⁸◄fi☺fi ⌐ ∆╢ ╛ ⌐ ╢

⌂ ╩ ⌐ ℮≤≤╙⌐⁸ ⅜ ↕╣≡™╢↓

≤⁹ 

ᵒ꜡fi◓ꜝ▬ⱨ◒כꜝfi♩─ ⌐ ╘≡™╢↓≤⁹ 

ᵓ ⌐ √∫≡⁸ ∆╢◄Ⱡꜟ◑כ╛ ─ ─

⌐ ╘⁸ ⌐ ↕╣≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕

┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

  ─ ─ ᵑ│⁸ ─╒⅛⁸ ⁸ ⌐╟╢ ╩ ℮

√╘⌐⁸ ⌐ ∆╢ ≢№∫≡⁸ ╩ ℮╙─ ─

╩ ↄ⁹ ╩ ≤∆╢⁹ 

 ⌐⅔↑╢₈ ₉≤│⁸ ⁸ ┘ √∞⇔⁸

│ ↄ⁹ ╩™℮⁹ 

 ─ ⌐╟╡⁸ ─⌂™╙─ │ ≢─ ⅜ ⌂ ⌐⅔™≡│⁸

─╖⌐╟╢ ⌐≈™≡╙ ─ ─ ≤∆╢⁹ 

 ─ ─ ᵒ─ ≤∆╢₈◄fi☺fi ₉│⁸ ┘

⌐╟╢ ╩ ℮ ╩ ℮√╘ ⌐ ∆╢ ≢

№∫≡⁸ ─ ╩ ⅎ╢ ⌐ ∆╢ ─◄fi☺fi ─ ⌐╟╡ ⌐

☺♇ꜝ☻הⱲfiכ◌√╣↕ ╩ ╡ ↄ╙─╩™℮⁹ 

 ─ ─ ᵒ⌐≈™≡│⁸●♁ꜞfi╩ ≤∆╢ ⁸ ┘

╩fi☺fi◄הꜟ◒▬◘2 ∆╢↓╣╠─╙─╩ ↄ⁹ ╩ ≤∆╢⁹ 

 ─ ─ ᵒ▪─◄fi☺fi ╩ ∆═⅝ ●☻─ │⁸

⌐ ≠ↄ ●☻─ ─ 49 1 21 1 ⌐╟╢⁹ 

 ◄fi☺fi ╩ ⇔≡™⌂™ ╛ ⅛╠─ ─

⌐≈™≡│⁸ ╩ ╢ ⅜ ↕╣≡™╢↓≤⁹ 
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 ◄fi☺fi ╩ ∆═⅝ ●☻─  

─  CO  HC  

⁸  1% 300ppm 

 2% 500ppm 
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21- 6 ‛  
Π ∩Ҕ ҏ₁  
͠6͡ ‛

 
ₒ ─ ₓ 

ᵑ ⌐⅔™≡ ∆╢ ⅜ ⌐ ∆╢ │⁸ ─

╩ √⇔≡™╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ⌐⅔™≡ ∆═⅝⁸ ─▪⅛╠◄⌐ ∆╢ ╩ ∆╢≤

≤╙⌐⁸ ⌐ ∆╢ ה ─ ⁸ ⁸ ה

⁸ ─ ⌐ ≠⅝⁸ ╩ ⌐

∆╢↓≤⁹ 

▪ ─ ⌂ ┘ ⅜⌂↕╣≡™╢↓≤⁹ 

▬ ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

► ⁸ ─◄Ⱡꜟ◑כ ╩ ∆╢√╘─ ⅜ ∂╠╣

≡™╢↓≤⁹ 

◄ ⁸ ┘ ⌐≈™≡⁸ ⌂ ┘

⅜ ∂╠╣≡™╢↓≤⁹ 

ᵓ ⌐№∫≡│⁸◄Ⱡꜟ◑כ─ ⁸ ─ ┘ ─

⌐≈™≡ ⌐ ⇔⁸ │ ≢ ⇔ↄ

⇔√ │⁸ ⌐ ─ ⅜ ╦╣╢╙─≢№╢↓≤⁹╕√⁸

┘ ⅜ ⇔ↄ ⇔√ │⁸∕─ ⌐≈™≡╙ ∆╢↓

≤⁹ 

▪ ◄Ⱡꜟ◑כ ⅜ ⇔√ │⁸∕─ ┘∕─ ╩ ╕

ⅎ√ ⌂ ◄Ⱡꜟ◑כ ≤ ⇔≡ ℮ ◄Ⱡꜟ◑כ ╩

╗⁹⁹ 

▬ ─ ⅜ ⇔√ │⁸∕─ ┘∕─ ╩ ╕ⅎ√

⌂ ≤ ⇔≡ ℮ ╩ ╗⁹⁹ 

► ─ ⅜ ⇔√ │⁸∕─ ┘∕─ ╩ ╕ⅎ

√ ⌂ ⁸ ≤ ⇔≡ ℮

⁸ ╩ ╗⁹⁹ 

ᵔ ⌐№∫≡│⁸◄Ⱡꜟ◑כ─ ⁸ ─ ┘ ─

⅜ │ ≢ ⇔ↄ ⇔√ │⁸ ≤

⇔≡∕─ ╩ ⌂™⁸ ⌐≈™≡ ⅜ ╦╣╢╙─≢№

╢↓≤⁹╕√⁸ ┘ ⅜ ⇔ↄ ⇔√ │⁸∕─ ⌐≈

™≡╙ ∆╢↓≤⁹ 

ᵕ ⌐ ⁸ ─ ╩ ╗ ⌐№∫≡│⁸

≤⇔≡ ™╠╣╢ⱨ꜡fi ─ ⅎ™─ ─√╘─ ⌂ ⅜ ∂

╠╣≡™╢↓≤⁹ 
 
ₒ ₓ 

ᵑ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ 54 49 ⌐ ≠

ↄ₈ │ ⌐⅔↑╢◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ─

─ 21 66 ₉ ┘₈ ⌐⅔↑╢

─ ─ ⌐ ∆╢ ⌐ ∆╢ ─ 25

271 ₉╩ ╕ⅎ⁸ ⌐ ≠ↄ

⌐ ─ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ─ ─ ┘ ─

─ ⌐ ∆╢ ─ ⅛≈ ⌂ ⅜ ╠╣≡™╢↓≤⁹ 

ᵒ ─◄Ⱡꜟ◑כ ⁸ ⌐ ∆╢ ה ⌐ √∫≡│⁸

ה ─ꜟכ♠ ⌐ ╘≡™╢↓≤⁹ 

ᵓ ⌐⅔™≡ ∆╢ ─ ⌐ √∫≡│⁸ ⌐

⇔⌂™ ≢№∫≡╙⁸ ⅛╠ ⌐ ╢ꜝ▬ⱨ◘▬◒ꜟ ⌐≈

™≡─ ─ ⌐ ∆╢╟℮ ╘≡™╢↓≤⁹ 
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͠7͡ ‛

 

ₒ ─ ₓ 

ᵑ ⌐⅔™≡ ∆╢ ⅜ ⌐ ∆╢ │⁸ ─

╩ √⇔≡™╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ≤⇔≡⁸ ⌂ ╛ ╖╩ ∫≡ ╩╟ↄ⇔⁸ ╩

∆╢≤≤╙⌐⁸ ⌂ ╩ ™≡⁸ ╛ ─ ╩ ™꜠

ⱬꜟ⌐ ∆╢ ה ╩ ℮ ⅜ ↕╣≡™╢↓

≤⁹ 

ᵓ ─ ─ ┘ ─ ⌐ ╘≡™╢≤≤╙⌐⁸ ⌐ ≠

™≡ ↕╣√ ⌂ ╩⁸ꜝ ⱬꜟ⌐ ↕╣≡™╢

⁸ ⁸ ┘ ─ ╩ ∫≡⁸ ⅛≈

⌐ ↕╣╢╙─≢№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵒ ה ⌐⅔™≡ ⇔√⁸ ה ─ ⌐≈™≡⁸ ─

⅜ ╠╣≡™╢↓≤⁹ 

ᵓ ⌐ √∫≡│⁸ ⌐⅔™≡ ⇔√ ⅛╠≢⅝√

⅜ ↕╣≡™╢↓≤⁹ 

ᵔ ⅎ ⅜ ∂√ ⁸ ─ ╩ ⇔⁸ ─ ⇔⌐ↄ™

─ ⌐≈™≡⁸ ┼─ ⅜ ╦╣╢↓≤⁹ 

ᵕ ⌐ √╡⁸ ∆╢ ה ⌐≈™≡│⁸ ⌂ ╡

⅜ ∂╠╣≡™╢↓≤⁹ 

ᵖ ⌐ √╡⁸ ⌂ ╡⁸ │ ≢№∫≡⁸ ─

≤⌂╢ ╖ ─ ⌐ ╘≡™╢↓≤⁹ 

  ₈ ₉≤│ ╘╠╣√ ⌐⅔™≡⁸ ⅜ ⇔⁸ ─ ה

┘ ה ─ ⌐№√╢ ╩™℮⁹ 

 ⌐ ╢ ─ ᵒ⁸ᵓ ┘ᵔ⌐≈™≡│⁸ ─ ≤⌂╢ ─ ⌐

⌐ ∆╢ ⅜ ╕╣╢ ⌐ ∆╢╙─≤∆╢⁹ 

 ⌐ ╢ ─ ᵒ─ ⌐⅔™≡ ∆═⅝ │⁸ ─ ⁸

─ ⁸ ה ─ ╩ ⇔⁸ ≤ ─ ⁸ ╩ ≤⇔

≡ ∆╢╙─≤∆╢⁹ 

 ₈ ₉≤│⁸ │ ╩™℮⁹ 

 ⌐ ╢ ─ ᵒ⁸ᵓ ┘ᵔ⌐≈™≡│⁸ ─ ⁸ ⌂ ה

─ ה ─ ה │ ╕╣⌂™╙─≤∆╢⁹ 

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ 13

64 2 1 ⌐ ╘╢ ╩™℮⁹ 

 ─ ─ ─ ≤∆╢₈ ₉≤│⁸ ─ ┘

─ ≤∆╢⁹ 

 ⌐ ╢ ─ ᵒ─₈ ה ╩ ℮ ₉≤│⁸

─ ⁸ ─ ⁸ ╛ ⌂≥─ ╙ ╘√ ─ ⁸

╩ ⇔≈≈ ≤ ┼─ ─ ╩ ⌐ ∂╢ ╩™℮⁹ 

 ⌐ ╢ ─ ᵒ ┘ᵓ⌐≈™≡│⁸ ─ ⌐ ╢ ╛

┼─ ⁸ ─ ⁸ ─ ─ ⁸₈ ⌐⅔↑╢

⌐≈™≡ 25 4 26 25 175 1304261 ה

⁸ ה ₉⌐ ⇔√╙─≢№╢↓≤⁹ 
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͠8͡  ₒ ─ ₓ 

ᵑ ⌐⅔™≡ ∆╢ ⅜ ⌐ ∆╢ │⁸ ─

╩ √⇔≡™╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ─ ™ ≤⇔≡ ↑╪ │ ↑╪╩ ∆╢ ⌐│⁸

─ ⅛╠⁸ │ ╩ ≤⇔√ ↑╪ │ ↑

╪⅜ ↕╣≡™╢↓≤⁹ 

ᵓ↔╖─ │⁸ ↔╖ ⁸ ⁸┘╪⁸Ɑ♇♩Ⱳ♩ꜟ ⁸ ↔╖⁸

↔╖⁸ ↔╖╩ ⇔⁸ ⌐ ⅜ ↕╣≡™╢↓≤⁹ 

ᵔ ↔╖─℮∟⁸ ⌐≈™≡│⁸ ─ꜞ◘▬◒ꜟ⌐ ⇔√ ה

⅜ ↕╣≡™╢↓≤⁹╕√⁸ ⅜ ≢№∫√ ╛ ⅜

│ ≢ ⇔ↄ ⇔√ │⁸ ≤ ⇔≡

─ ⅜⌂↕╣╢↓≤⁹ 

ᵕ ⌐ ∆╢ ꞉♇◒☻ ⁸ ─ ─

⅜ ≢№╢↓≤⁹ 

ᵖ ⌐ ∆╢ ╩ ∆╢ ⌂ ≢№╡⁸╟╡

⅜ ╠╣╢ ⌐≈™≡⁸ ⅜ ╦╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ⌐ ™╢ ⁸ │⁸ │ ─ ⌐

↕╣≡™╢↓≤⁹ 

ᵒ │⁸ ⌂ ╩ ╦⌂™↓≤⁹ 

ᵓ ╩ ∆╢ │⁸ ⌐ ∂ ⌂ ▬○fi pH ─╙

─⅜ ↕╣≡™╢↓≤⁹ 

ᵔ ⌐ ∆╢ ⁸ ⌐≈™≡│⁸ ⌂ ╡

╩ ╕⌂™╙─⅜ ↕╣≡™╢↓≤⁹ 

ᵕ ⌐ √∫≡ ∆╢ ⁸●☻ ─◄Ⱡꜟ◑כ╛ ─ ─ ⌐

╘≡™╢↓≤⁹ 

ᵖ ─ ⌐ ∂√ ─ ⌂ ╩ ∆╢╟℮ ╘≡™╢↓≤⁹ 

ᵗ ⌐⅔™≡ ∆╢ ─ ⌐ √∫≡│⁸ ⌐ ⇔⌂

™ ≢№∫≡╙⁸ ⅛╠ ⌐ ╢ꜝ▬ⱨ◘▬◒ꜟ ⌐≈™≡

─ ─ ⌐ ∆╢╟℮ ╘╢↓≤⁹ 

  ⌐⅔↑╢ ─ ᵔ─ ─ ⌐№√∫≡⁸ ╩ ℮ │⁸ ⌐⅔

↑╢ ─ ─ ╩ ⇔≈≈⁸ ┘ ╩ ≤⇔⁸ ≤

─ ⁸ ⌐ √∫≡─ ╩ ╘⁸ ─ ≤⌂╢ ─ ╩ ⇔

≡⁸ ╩ ∆╢↓≤⁹ ⌐≈™≡⁸ ─ ─ ╩ √⇔√ꜞ◘▬◒ꜟ

│⁸ ↑─ ≤⇔≡ ↕╣╢╟℮⁸ ⌐ ∆╢↓≤⁹ 

 ⌐⅔↑╢ ─ ᵕ─ ─ ⌐≈™≡│⁸ ─ ╘

╢ ⌐ ≠ↄ╙─≤∆╢⁹ 

 ⌐⅔↑╢ ─ ᵖ─ ⅜ ╠╣╢ ≤│⁸ ─

─ ⁸ ─ ⌐ ∆╢ ─ ⁸ ─

⌐╟╢ ⌂ ─ ╩™℮⁹ 

 ─ ᵓ⌐≈™≡│⁸ ⌐ ≠ↄ ▬○fi pH ─

╩ ≤∆╢↓≤⁹⌂⅔⁸ ┘ ⌐≈™≡│⁸ ≢ pH5 pH9⅜ ╕

⇔™⁹ 

 ─ ᵔ─₈ ₉≤│⁸ ─ ┼─ ─

┘ ─ ─ ⌐ ∆╢ ─ ≤⌂╢ ╩™℮⁹ 
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͠9͡₡

 
ₒ ─ ₓ 

ᵑ ⌐⅔™≡ ↕╣╢ ─ ╛ ╩ ⇔⁸ ─ ⌐ ∂

√ ┘ ─ ⅜⌂↕╣⁸ ≤⇔≡ ⌂ ⅜

↕╣╢↓≤⁹ 

ᵒ ─ ⌐№√∫≡│⁸ ⁸ ⁸ ⁸ ─

⌐⅔™≡⁸ ⌐ ∆╢ ⌂ ╩ ∂√ ≢⁸ ≤⇔

≡─ ⅜ ≤⌂╢╟℮ ─ ╩ √∆↓≤⁹ 

▪ ─ ≤⌂╢╙─╩ ∆╢ ╛ ⅜ ∫≡™╢↓≤⁹ 

▬ ⌐№√∫≡│⁸ ◦☻♥ⱶ⅜ ↕╣√   

⌐⅔™≡ ↕╣╢↓≤⁹ 

► ⌐№√∫≡│⁸ ⌂ ╡ ─ ⅜ ↕╣╢ ⅜

╦╣╢↓≤⁹ 

ᵓ ⅜ ╦╣√↓≤╩ ∆ ╩ ⌐ ≢⅝

╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ╩ ⌐ ⇔⁸ ┼─ ⅜⌂↕╣╢↓≤⁹ 

ᵒ ה ┘ ≤⇔≡ ⌂ ⅜ ╦╣╢↓

≤⁹ 

ᵓ ⌐№√∫≡│⁸ ⁸ ⁸ ─♩כꜟ ⅜ ╠╣

≡™╢↓≤⁹ 

ᵔ ⌂ ╡ ה ⌐╟╢ ⅜ ╦╣╢↓≤⁹ 

  ╩ ℮ │⁸ ─ ⌐№√∫≡ ─ ╛ ╩ ⇔⁸ ⌂

╡ ≤⇔≡ ∆╢ ─ ⌐ ╘╢↓≤⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ─ ᵒ─ ─ ⌐№√∫≡│⁸ ─ ⅝↕⌐≈™≡ ╩ ℮

↓≤ ─ ⌐⅔™≡│⁸ ⇔√ ⅜ ╕╣╢ ─ ⌐⅔™≡⁸╟╡

⅝™ ⅜ ╕⇔™⁹ ⌐╟╢ ◘▬☼─ │ 10mm×50mm ⁹  

▬ כ♄♇꜠ꜙ◦╢↑⅔⌐ │⁸ ⌐ ≤⇔≡─ ⅜ ∆

╢↓≤⅛╠⁸ ─ ™╛ ╩ ⇔≡ כ♄♇꜠ꜙ◦⁹≥↓℮ │ ה

∑∏⁸ ─ ⌐ ∂≡ ⌐ ≤⇔≡ ↕╣╢╟℮⁸ ╛

⌐ ה ╩ ∆╢╟℮ ╘╢↓≤ ≤⇔≡ ⌐ ⇔√

─ │ 5mm ⁹ 

 ─ ᵓ─₈ ₉≤│⁸ ↕╣√ ⅜ ⌐

≤⇔≡ ↕╣√↓≤╩ ∆╢ ╩™℮⁹⌂⅔⁸↓─ │ ⁸ ⌂

≥─ ╩ ⌐ ⇔√ ⌐ ↕╣╢╙─≢№╡⁸ ╩ ℮ ≢◦ꜙ꜠

כ♄♇ ╩ כ♄♇꜠ꜙ◦√∫ ⌐≈™≡│↓─ ╡≢⌂™⁹ 
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  ─  
  

 ♅ꜝ◦╩ ╗⁹  

Ⱳכꜟ Ⱳכꜟ 

 
ⱳ☻♃⁸כ♅ꜝ◦ 

⁸ ⁸◌♃꜡◓⁸Ɽfiⱨ꜠♇♩⁸ ⁸ⱡכ♩⌂≥ ─╙─ 

OA  ◖Ⱨכ ┘∕╣⌐ ∏╢╙─ 

ꜞ◘▬◒ꜟ

 

₈ ─ ⌐ꜞ◘▬◒ꜟ≢⅝╕∆₉─ ꜝfi◒─ ─╖  

₈ ⌐ꜞ◘▬◒ꜟ≢⅝╕∆₉─ ╕√│ ꜝfi◒─ ─╖  

∕─ ⅜╖ ⁸ ⁸DM⁸ⱷ⸗ ⁸ ⌂≥ ─  

כ♄♇꜠ꜙ◦  ⌐⅔™≡ ⇔√  

 ₈ꜞ◘▬◒ꜟ ₉≤│⁸ ⌐ ╢ ─ ₈ ₉ ⌐ ↕╣

√ ─ꜞ◘▬◒ꜟ ⅜ ↕╣√ ╩™℮⁹ 

 

  ─ ≤⌂╢  

  

 

─ ™√  

↕╣√  

Ⱳfiכ◌ ⁸ⱡכ◌כⱲfi ─ ⌂≥  

│⅜⅝ 

 

⁸▬fi◒☺▼♇♩ ⱪꜞfi♩ ⁸  

ⱪꜝ☻♅♇◒ⱨ▫ꜟⱶ╛▪ꜟⱵ ⌂≥╩ ╡ ╦∑√ ─  

ה ⌂≥─ ⅜ ⇔↕╣√  

™─ ™√ ↑╪─ ⁸ ─ ⁸ ─  

⁸▪▬꜡fiⱪꜞfi♩  

 

 

 

ⱪכ♥  

꞉♇Ɑfi  

ⱨ□▬ꜟ─  

◒ꜞ♇ⱪ  

ⱨ▫ꜟⱶ  

 ꜟכ꜡♅☻

☿꜡Ɫfi 

ⱪꜝ☻♅♇◒  

●ꜝ☻  
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͠10͡ ᾜ

 
ₒ ─ ₓ 

ᵑ ⌐⅔™≡ ∆╢ ⅜ ⌐ ∆╢ │⁸ ─

╩ √⇔≡™╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ∕ ┘ ─ ╩ ↑⁸ ─ ╩ ⇔√ ⌂

⅜ ∂╠╣≡™╢↓≤⁹ 

ᵓ ─ ה ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

ᵔ ⌐№√╡⁸ ╛ ⅜ ↕╣≡™╢↓≤⁹╕√⁸

⌐⁸ ⁸ ─ ⅜ ╦╣≡™╢↓≤⁹ 

ᵕ ∕ │ ─ ⌐ √∫≡│⁸ ─ ─ ╩ √

│ ╩ ⇔⁸ ה ה ⁸ ⅛

≈ ⌐ ╦╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ⌐ ∂√ ⌂ ╩ ∆╢╟℮ ╘≡™╢↓

≤⁹ 

 ─ ─ ≤ ≤∆╢₈ ₉│⁸ ⌐⅔↑╢ ─ ⌐ ∆╢

╩ ⌐⁸ ה╖∏⌡─ ⁸ ∕─ ─ ╩ ⌂℮ ╩ ∂↕∑╢⅔

∕╣─№╢ ─ ≤∆╢⁹ 
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ה ⌐ ╢ ◄Ⱡꜟ◑כ  

 ◄Ⱡꜟ◑כ  

 
ᵑ

 ה

 

ᵒ

─

 

ᵓ

 
  

 

─ ─ ⇔ ↔≤⌐  Ί   ủ 

♦ⱴfi♪─ ⌐╟╡ ⌐

╟╢↓╕╘⌂  
 Ί   ủ 

◖fi♦fi◘⌐╟╢

─ ─  
 Ί ủ   

 

☻Ɑכ☻─ ⁸

─ ⅝ 
⌐ ∂  ⌐ ∂   ủ  

─ꜟכⱱה ⁸ ⅝─

 
⌐ ∂  ⌐ ∂   ủ  

ה꜠▬♩ ─   Ί  ủ  

ה ─      ủ 

╖─   Ί  ủ  

⌐⅔↑╢ ⁸

─  
 Ί  ủ  

─ ה   Ί  ủ  

─ ⌐╟╢ ─

 
  ủ   

⌂ꜝfiⱪ ─      ủ 

╡─ ╡ ╘  Ί  ủ  

OAꜟ ─כⱣכ ╡ ╘  Ί  ủ  

─ ⁸ ─   Ί  ủ  

⌂╘╕↓─כⱴ▬♃כꜝכ♁

 
    ủ 

─   Ί  ủ  

⌐╟╢↓╕╘⌂   Ί  ủ  

 

◄꜠ⱬכ꜠◌☻◄ה♃כ♃─

⅝ 
 

Ί 
  ủ 

─   Ί  ủ  

─ ⅝  Ί   ủ 

─   Ί  ủ  

 ה

 

─ ≤ ─

 

ה ⌐

∂  
↔≤⌐   ủ  

⌐⅔↑╢ ™ ─

─  
    ủ 

─  
ה ⌐

∂  
↔≤⌐    ủ 

⁸ ─ ™ ≢

ה ─ ⱣꜟⱩ╩ ╖ 
    ủ 

 
⁸ ⁸ ─

─  
  ủ   
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 ◄Ⱡꜟ◑כ  

 
ᵑ

 ה

 

ᵒ

─

 

ᵓ

 
  

─ ⁸

 
    ủ 

─ ⌐╟╢ ─

 

ה ⌐

∂  
  ủ  

ⱨ□fiⱬꜟ♩─ ה    ủ   

ה

 

─  
ה ⌐

∂  
↔≤⌐   ủ  

─ ⌂≥ ─

ה ─  
 ↔≤⌐  ủ   

ה ⌐ ∂√

─  
1  ↔≤⌐    ủ 

⌐

ה ⌂≥─ ─

 

  ủ   

▬fi♥ꜞ▪ה║ꜞⱷכ♃─

─ ╡ ╘ 

ה ⌐

∂  
   ủ 

☿fi◘─ ─

 
  ủ   

⇔ ─ ⁸ ─ ⌐

╟╢  
  ủ   

─  
ה ⌐

∂  
  ủ  

ה ─ ─      ủ 

─      ủ 

─     ủ  

Ⱪꜝ▬fi♪כ◌ה♥fi─

─ ⌐╟╢ ↑─

─  

   ủ  

ה ─ ⌐⅔↑╢

 
    ủ 

─ ה ─  
ה ⌐

∂  
  ủ  

─ ≤⌂╢ ה╡

─ ─  
   ủ  

─ ╩ ╟╡

╙ ∆╢ ─  
 ↔≤⌐    ủ 

⌐╟╢ ─ ⌂≥

⌐ ∆╢ ─  
↔≤⌐  ↔≤⌐   ủ  

⌐⅔↑╢ ┼─ ─ 

⌐╟╢ ∟  

⌐

∂  
   ủ 

 
☿fi◘╩ ╗

─ ─  
  ủ   
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 ◄Ⱡꜟ◑כ  

 
ᵑ

 ה

 

ᵒ

─

 

ᵓ

 
  

─♃ꜟ▫ⱨכ▪◄ ─

 
  ủ   

ⱨ▫fi◖▬ꜟ─

─  
  ủ   

─ ⁸ ⇔ ─

─  
  ủ   

Ⱶfi◓▪♇ⱪכ◊► ─      ủ 

∟ → ⌐ ⇔

⌐ ╩ ϴ ϴ

→╢ │ →╢ ─  

ה ⌐

∂  
   ủ 

─ ⌐╟╢ ─

 

ה ⌐

∂  
  ủ  

♫▬♩Ɽכ☺─  
ה ⌐

∂  
   ủ 

─♩♇◐כ◘♩כꜛ◦      ủ 

ꜟכꜙ☺◔☻ ─      ủ 

כ▪◄─♩◒♄ ה╣ ה╣

─ ⌐≈™≡

─  

  ủ   

─    ủ   

─  
ה ⌐

∂  
↔≤⌐    ủ 

─♪Ᵽfiכ☺♫◄꜡♀      ủ 

☿fi♩ꜝꜟ

◦☻♥

ⱶ  

◄Ⱡ ─ │

╘⁸ │ ╘  
    ủ 

─ ─

─ ⱳfiⱪ─

─  

    ủ 

ה ─ ⌂

─ ─

 

  ủ   

≢─

─  
    ủ 

Ⱳ▬ꜝ 

ה ●☻

─ ─  
    ủ 

─ ꜟכ◔☻ה ─    ủ   

─ ─    ủ   

Ⱳ▬ꜝכ─    ủ   

♩ꜝ♇ⱪ─ ♪꜠

fi─ ─  
  ủ   

─ COP ─    ủ   

 ─ ─    ủ   
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 ◄Ⱡꜟ◑כ  

 
ᵑ

 ה

 

ᵒ

─

 

ᵓ

 
  

ה ─ ◦ꜝⱩה

Ⱪכꜙ♅─≤⌂

─  

  ủ   

ה ⌂≥─

─ ⁸ ─  
  ủ   

ⱴⱡⱷהכ♃כ☿fi◘כ⌂≥─

─ ⁸

─  

  ủ   

─ COP ─    ủ   

ה

 

─ ─ ⌂    ủ   

ה ─ ◦ꜝⱩה

Ⱪכꜙ♅─≤⌂

─  

  ủ   

ה ⌂≥─

─ ⁸ ─  
  ủ   

ⱴⱡⱷהכ♃כ☿fi◘כ⌂≥─

─ ⁸

─  

  ủ   

─ COP ─    ủ   

 

─ ╣⁸ ─ ╣ ─

 
  ủ   

─    ủ   

─ ─    ủ   

ⱳfiⱪ  

ⱳfiⱪ─ ה ה

ה ─ ─  
  ủ   

◓ꜝfi♪Ɽ♇◐fi ─

─  
  ủ   

─    ủ   

ה ─ ⁸

⌐ ∂√ ⌂≥─  
  ủ   

 

⌐⅔↑╢ ה ─

─  
 

 
  ủ 

─      ủ 

ⱨ□fi◖▬

ꜟ 

║ꜞⱷכ♃ ⱨ□fi◖▬ꜟ─

( ה )  

ה ⌐

∂  
 ủ   

─♃ꜟ▫ⱨכ▪◄ ⌂

 
  ủ   

ⱨ▫fi◖▬ꜟ─

⌂  
  ủ   

─ ⁸ ⇔ ─

─  
  ủ   

ⱥכ♩

ⱳfiⱪ 

ⱨ▫fi◖▬ꜟ─

⌂  
  ủ   
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 ◄Ⱡꜟ◑כ  

 
ᵑ

 ה

 

ᵒ

─

 

ᵓ

 
  

ⱨ▫fi◖▬ꜟ─

⌂  
  ủ   

─♃ꜟ▫ⱨכ▪◄─

⌂  
  ủ   

ה ⌂≥⌐╟╢

─ ה  
  ủ   

─    ủ   

─  
ה ⌐

∂  
↔≤⌐    ủ 

Ɽ♇◔

☺כ  

ⱨ▫fi◖▬ꜟ─

⌂  
  ủ   

─♃ꜟ▫ⱨכ▪◄ ⌂

 
  ủ   

ה ⌂≥⌐╟╢

─ ה  
  ủ   

─    ủ   

─  
ה ⌐

∂  
↔≤⌐    ủ 

─    ủ   

∕─  

─ ╩

ה ─  
    ủ 

OA │ ╖ ⌐☻▬♇♅

╩OFF 
   ủ  

Ⱪꜝ▬fi♪כ◌ה♥fi─

 
   ủ  

◄Ⱡ⌐ ⌂◄Ⱡꜟ◑כ♦

─♃כ  
  ủ   

₈ᵑ ה ₉│ ה ≢ ⌂  

₈ᵒ ─ ₉│ ⁸ ⌐ ╩ ╘╢↓≤⌐╟╡ ⌂

 

₈ᵓ ה ₉│ ה ─ ה ⌐⅔™≡ ⌂  
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21- 7  
Π ∩Ҕ ҏ₁  
͠11͡  ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ─ ─ ┘◄Ⱡꜟ◑כ─ ─ ⌐ ╢

─ ⅜ ⌐ ╦╣≡™╢↓≤⁹ 

ᵒ◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

ᵓ ─ ⁸◄Ⱡꜟ◑כ ╩ ∆╢ ─ ─ ─

⅛╠ ─ ה ╩ ⇔≡™╢↓≤⁹ 

ᵔ⸗כ♄ꜟ◦ⱨ♩╩ ⇔≡™╢↓≤⁹ 

ᵕ ─ ─√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

ᵖ ᵑ⌐≈™≡│ ⁸ ─ ⅜⁸ ᵒ⅛╠ᵕ⌐≈™≡│

─ ⅜►◄Ⱪ◘▬♩╩ ╘ ⌐╟╡ ↕╣⁸ ⌐

≢⅝╢↓≤⁸ │ ⌐╟╡ ⌂ ⅛╠ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ 54 49 ⌐ ≠

ↄ₈ ─ ⌐ ╢◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢

─ ─ ה 18 3 31 ₉

┘₈ ─ ⌐ ╢ ─ ─ ⌐ ∆╢ ⌐ ∆╢

─ ₉ ה 26

1 17 ₉╩ ╕ⅎ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ─ ─ ┘

─ ─ ⌐ ∆╢ ─ ⅛≈ ⌂ ⅜ ╠╣≡™╢↓

≤⁹ 

ᵒ ה ─ ╩ ∆╢≤≤╙⌐⁸ ⌂ ╡ ה

⌐╟╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵓ ⌐ ∆╢ ╩ ∆╢√╘ ─ ⅜ ╠╣≡™╢

↓≤⁹ 

ᵔ ╩ ∆╢√╘⌐ ⅜ ↕╣≡™╢↓≤⁹ 

ᵕ◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵖ ◦☻♥ⱶ VICS ╛fi◦☻♥ⱶꜛ◦כ◕ⱦ♫כ◌

◦☻♥ⱶ ETC ⁸ ◦☻♥ⱶ ITS ─ ⌐

╘≡™╢↓≤⁹ 

ᵗ ↕╣≡™╢ ⁸ ─ ⌐≈™≡│⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵘ ⁸ ─ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ╩ ℮≤≤

╙⌐⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⌐ ╘≡™╢↓≤⁹ 

ᵙ ⌐╟╡ ─ ╩ ℮ ⌐ ⇔≡⁸ ⌂ ╡

⌐ ↑√ ╩ ∆╢╟℮ ∆╢╙─≤∆╢⁹ 

ᵚ ⅛╠ ↕╣╢ ┘ ─ ⌐⅔↑╢

─ ⌐ ∆╢ 4 70 ─ ⌐⅔™

≡ ∆╢ ⌐№∫≡│⁸ ⌂ ╡ ╩ √⇔√ ⌐╟

╢ ⅜ ╦╣≡™╢↓≤⁹ 

  ─ ─ ─ ≤∆╢₈ ₉≤│⁸ ↑─ ⁸ ⁸

⁸ ┘ⱷכꜟ ╩™℮⁹ 

▪ ₈ ₉≤│⁸ ─ ⌐ ⇔⁸ ─ ╩ ⇔⁸ │ ╩ ∆╢

╩™℮⁹ 

▬ ₈ ₉≤│⁸ ─ ∑ │↓╣⌐ ∏╢

─ ┘ ─ ⁸ ⁸ ⁸ ─
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™∏╣⅛ │↓╣╠╩ ╖ ╦∑≡ ∆╢ ≢№∫≡⁸ 30kg ─ ─

╩™℮⁹ 

► ₈ⱷכꜟ ₉≤│⁸ ⁸ ⁸ ⌂ ╩ ⅛╠ ⅝ ↑⁸

∕╣╠╩ ─ ⌐ ∆╢↓≤⌐╟╡ ╩ ∆╢ ≢☻ⱦכ◘

№∫≡⁸ 1kg ─ ─ ╩™℮⁹ 

 ₈◄◖♪ꜝ▬Ⱪ₉≤│⁸◄◖♪ꜝ▬Ⱪ ₈◄◖♪ꜝ▬Ⱪ 10 ─∆∆╘₉

24 10 ⌐ ≠ↄ ╩™℮⁹ 

 ᵑ┤╪╦╡▪◒☿ꜟₐ ₑᵒ♩כ♃☻ ⌐╝≤╡╩╙∫≡⁸ ה ─

⌂™ ᵓ │ ╘⌐▪◒☿ꜟ╩ ∕℮ᵔ◄▪◖fi─ │ ⌐ᵕⱶ♄⌂▪▬♪

ꜞfi◓│╛╘╟℮ᵖ ╩ ↑⁸ ╩╙∫≡ ⇔╟℮ᵗ♃▬ꜘ─ ⅛╠ ╘╢

ה ᵘ ⌂ │⅔╤∕℮ᵙ ─ →≤⌂╢ │╛╘╟℮ᵚ ─ ╩

⇔╟℮ 

 ─ ᵒ─₈◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ₉≤│⁸ ─ ╩∆═≡ √∆

↓≤╩™℮⁹ 

▪ ◄◖♪ꜝ▬Ⱪ⌐≈™≡ ┼─ ⅜⌂↕╣≡™╢↓≤⁹ 

▬ ◄◖♪ꜝ▬Ⱪ⌐ ╢ ─ ⁸ⱴ♬ꜙ▪ꜟ─ ⱴ♬ꜙ▪ꜟ─ ╩

╗⁹ ┘◄◖♪ꜝ▬Ⱪ─ ╩ ⇔≡™╢↓≤⁹ 

► ◄◖♪ꜝ▬Ⱪ⌐ ╢ ה ╩ ⇔≡™╢↓≤⁹ 

◄ ╩ ה ─ ⌂ ≢ ⇔⁸◄Ⱡꜟ◑כ─ ─ ╩

∫≡™╢↓≤⁹ 

 ─ ᵓ─₈ ─ ה ₉≤│⁸ ⁸ ─

⌐⅔™≡ ↕╣≡™╢ ╩ ∆╢╒⅛⁸ ─◄Ⱡꜟ◑כ ╩ ∆╢

─ ╩ ⌐⁸ ⌐ ⇔√ ה ⌐ ╢ ⌂ ╩ ╘⁸ ⇔

≡™╢↓≤╩™℮⁹ 

ⱨ♩₉≤│⁸◦ꜟ♄כ⸗₈  ⌐⅔™≡⁸ ─ ⌂™ ≢№╢

ה ─ ⌐╟╡⁸ ♪כ⸗ ─ ◦ⱨ♩ ╩ ╢↓≤╩

™℮⁹ 

 ─ ᵕ─₈ ─ ─√╘─ ₉≤│⁸ ─ ╩∆═≡ √∆↓≤

╩™℮⁹ 

▪ ◄Ⱡꜟ◑כ─ ⌐ ⇔≡ ⌂ ╩ ⌐ ⇔⁸ ⌐ ⇔≡™

╢↓≤⁹ 

▬ ╩ ∆╢↓≤⌐╟╡⁸ ⌂ ╩ ≢⅝╢ ╖╩ ⇔≡™

╢↓≤⁹ 

► ⁸ ─ ⌐ ∂√ ─ ╩⇔≡™╢↓≤⁹ 

◄ ⁸ ⌐ ∂≡ ≤ ╩ ™ ↑⁸ ≤⇔≡

╩ ⇔≡™╢↓≤⁹ 

 ₈ ₉≤│⁸ ─ ─ ⌐╟╢ ─ ⌐ ⇔√

─ ⌐ ∆╢ 16 77 ⌐ ∆╢ ╩

™℮⁹ 

 ᵒ─ ה ≤│⁸ ⌐ ⇔√₈  ₉╩

≤∆╢⁹ 

 ₈ ⌐╟╡ ─ ╩ ℮ ₉≤│⁸ ─ ─ ≤⌂╢ ─

╩ ─ ─√╘⌐ ∆╢╙─╩™℮⁹ 
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─◄Ⱡꜟ◑כ ─ ─ ⌐ ╢ ה  

ₒ ה ─ ₓ 

 

ẽ ה │⁸ ↕╣√ ⌐ ≠⅝⁸∕─ ╩ ⇔⁸ ≤⇔≡ ⇔≡

™╢↓≤⁹ 

ẽ ה ⌐ ≠⅝⁸ ה ╛ ⌐≈™≡ ⇔╩ ℮ ╖╩

∆╢↓≤⁹ 

ₒ ─ ⌂ ה ₓ 

 

Ẽ ה ╩ ⌐ ∆╢⌐ √∫≡│⁸ ─ ╩ ⅛╠ ⇔⁸∕

─ ⌐≈™≡ ⅎ≡™╢↓≤⁹ 

Ẽ ⌐╟╡ ⅜ ⇔≡⅝√≤ ↕╣√ ⌐│⁸ ה ╩ ⇔≡™╢↓

≤⁹ 

Ẽ ⱨ꜡fi ─ ┼─ ╩ ─fi◖▪◄כ◌⁸╘√╢∆ ⅝ ⌐╟╡⁸◄▪

◖fi●☻⅜ ∫≡™╢ ╣≡™╢ ≤ ↕╣√ ─fi◖▪◄כ◌⁸│⌐ ה

╩ ⇔≡™╢↓≤⁹ 

ₒ ⌂ ⌐╟╢ ה ₓ 

 

♩ⱷfi꜠◄ה♫כꜞ◒ה▪◄  

Ẽ ◄▪ה♫כꜞ◒ה◄꜠ⱷfi♩─ ה ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡ

♩כ ╩ ⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡

™╢↓≤⁹ 

◄fi☺fi○▬ꜟ  

Ẽ ◄fi☺fi○▬ꜟ─ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

Ẽ ◄fi☺fi○▬ꜟⱨ▫ꜟ♃─ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩

⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

 

ẽ ─○כⱣכⱱכꜟ╛ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩

⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

●☻  

Ẽ ●☻ DPF⁸ ─ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡ

♩כ ╩ ⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡

™╢↓≤⁹ 

∕─  

Ẽ ♃▬ꜘ─ ─ ה │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ─ ⌐ ≠⅝ ⇔≡™

╢↓≤⁹ 

ẽ ♩ꜝfi☻Ⱶ♇◦ꜛfi○▬ꜟ─ ╣─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩

⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

ẽ ♩ꜝfi☻Ⱶ♇◦ꜛfi○▬ꜟ─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

ẽ ♦ⱨ□꜠fi◦ꜗꜟ○▬ꜟ─ ╣─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

ẽ ♦ⱨ□꜠fi◦ꜗꜟ○▬ꜟ─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

₈Ẽ₉│ ─ ה ⌐ √∫≡ ∏ ∆═⅝  

₈ẽ₉│ ─ ה ⌐ √∫≡ ∆╢╟℮ ╘╢═⅝  
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21- 8 ∏ ͠ ͡ 
Π ∩Ҕ ҏ₁  
͠12͡ ∏

 
ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ─ ─ ┘◄Ⱡꜟ◑כ─ ─ ⌐ ╢ ─

⅜ ⌐ ╦╣≡™╢↓≤⁹ 

ᵒ◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

ᵓ◄Ⱡꜟ◑כ ╩ ∆╢ ─ ─√╘ ─ ה ╩ ⇔

≡™╢↓≤⁹ 

ᵔ ─ ─√╘─ │ ─ ─√╘─ ⅜

∂╠╣≡™╢↓≤⁹ 

ᵕ ᵑ⌐≈™≡│ ⁸ ─ ⅜⁸ ᵒ⅛╠ᵔ⌐≈™≡│

─ ⅜►◄Ⱪ◘▬♩╩│∂╘ ⌐╟╡ ↕╣⁸ ⌐

≢⅝╢↓≤⁸ │ ⌐╟╡ ⌂ ⅛╠ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ 54 49 ⌐ ≠

ↄ₈ ─ ⌐ ╢◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢

─ ─ ה 18 3 31 ₉

┘₈ ─ ⌐ ╢ ─ ─ ⌐ ∆╢ ⌐ ∆╢

─ ה 26 1

17 ₉╩ ╕ⅎ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ─ ─ ┘

─ ─ ⌐ ∆╢ ─ ⅛≈ ⌂ ⅜ ╠╣≡™╢↓≤⁹ 

ᵒ ה ─ ╩ ∆╢≤≤╙⌐⁸ ⌂ ╡ ה

⌐╟╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵓ◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ⅜ ⌂ ╡ ↕╣≡™╢↓≤⁹ 

ᵔ ◦☻♥ⱶ VICS ╛fi◦☻♥ⱶꜛ◦כ◕ⱦ♫כ◌

◦☻♥ⱶ ETC ⁸ ◦☻♥ⱶ ITS ─ ⌐

╘≡™╢↓≤⁹ 

ᵕ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ╩ ℮≤≤╙⌐⁸

⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⌐ ╘≡™╢↓≤⁹ 

ᵖGPS- AVM◦☻♥ⱶ─ ⌐╟╢ ⌂ ⌐ ╘≡™╢↓≤⁹ 

  ₈◄◖♪ꜝ▬Ⱪ₉≤│⁸◄◖♪ꜝ▬Ⱪ ₈◄◖♪ꜝ▬Ⱪ 10 ─∆∆╘₉

24 10 ⌐ ≠ↄ ╩™℮⁹ 

 ᵑ┤╪╦╡▪◒☿ꜟₐ ₑᵒ♩כ♃☻ ⌐╝≤╡╩╙∫≡⁸ ה ─

⌂™ ᵓ │ ╘⌐▪◒☿ꜟ╩ ∕℮ᵔ◄▪◖fi─ │ ⌐ᵕⱶ♄⌂▪▬♪

ꜞfi◓│╛╘╟℮ᵖ ╩ ↑⁸ ╩╙∫≡ ⇔╟℮ᵗ♃▬ꜘ─ ⅛╠ ╘╢

ה ᵘ ⌂ │⅔╤∕℮ᵙ ─ →≤⌂╢ │╛╘╟℮ᵚ ─ ╩

⇔╟℮ 

 ─ ᵒ─₈◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ₉≤│⁸ ─ ╩∆═≡ √∆

↓≤╩™℮⁹ 

▪ ◄◖♪ꜝ▬Ⱪ⌐≈™≡ ┼─ ⅜⌂↕╣≡™╢↓≤⁹ 

▬ ◄◖♪ꜝ▬Ⱪ⌐ ╢ ─ ⁸ⱴ♬ꜙ▪ꜟ─ ⱴ♬ꜙ▪ꜟ─ ╩

╗⁹ ┘◄◖♪ꜝ▬Ⱪ─ ╩ ⇔≡™╢↓≤⁹ 

► ◄◖♪ꜝ▬Ⱪ⌐ ╢ ה ╩ ⇔≡™╢↓≤⁹ 

◄ ╩ ה ─ ⌂ ≢ ⇔⁸◄Ⱡꜟ◑כ─ ─ ╩

∫≡™╢↓≤⁹ 

 ─ ᵓ─₈ ─ ה ₉≤│⁸ ⁸ ─
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⌐⅔™≡ ↕╣≡™╢ ╩ ∆╢╒⅛⁸ ─◄Ⱡꜟ◑כ ╩ ∆╢

─ ╩ ⌐⁸ ⌐ ⇔√ ה ⌐ ╢ ⌂ ╩ ╘⁸ ⇔

≡™╢↓≤╩™℮⁹ 

 ─ ᵔ─₈ ─ ─√╘─ ₉ ┘₈ ─ ─√╘

─ ₉≤│⁸ ─ ╩ √∆↓≤╩™℮⁹ 

⌐№∫≡│ ─ ▪ ┘▬╩ √∆↓≤╩™℮⁹ 

▪ ◄Ⱡꜟ◑כ─ ⌐ ⇔≡ ⌂ ╩ ⌐ ⇔⁸ ⌐ ⇔≡

™╢↓≤⁹ 

▬ ⁸ ─ ⌐ ∂√ ─ ╩⇔≡™╢↓≤⁹ 

⌐№∫≡│ ─ ►╩ √∆↓≤╩™℮⁹ 

► ⌐ ╩ ⇔≡™╢↓≤⁸№╢™│ ─ ה ╩ ⇔ ≤─

⅜ ╣╢ ╩ ⇔≡™╢↓≤⁹ 

 ᵒ─ ה ≤│⁸ ⌐ ⇔√₈  ₉╩

≤∆╢⁹ 

 ₈ ₉≤│⁸ ─ ─ ⌐╟╢ ─ ⌐ ⇔√

─ ⌐ ∆╢ 16 77 ⌐ ∆╢ ╩

™℮⁹ 
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─◄Ⱡꜟ◑כ ─ ─ ⌐ ╢ ה  

ₒ ה ─ ₓ 

 

ẽ ה │⁸ ↕╣√ ⌐ ≠⅝⁸∕─ ╩ ⇔⁸ ≤⇔≡ ⇔≡

™╢↓≤⁹ 

ẽ ה ⌐ ≠⅝⁸ ה ╛ ⌐≈™≡ ⇔╩ ℮ ╖╩

∆╢↓≤⁹ 

ₒ ─ ⌂ ה ₓ 

 
Ẽ ─ ╩ ⅛╠ ⇔⁸ ⌐ ⇔≡ ─№╢ ⅜ ↕╣√ ⌐│⁸

∟⌐ ה ╩ ⇔≡™╢↓≤⁹ 

 

Ẽ ♦▫כ♀ꜟ ⌐№∫≡│⁸ ⌐╟╡ ⅜ ⇔≡⅝√≤ ↕╣√ ⌐│⁸

ה ╩ ⇔≡™╢↓≤⁹ 

Ẽ ⱨ꜡fi ─ ┼─ ╩ ─fi◖▪◄כ◌⁸╘√╢∆ ⅝ ⌐╟╡⁸◄▪

◖fi●☻⅜ ∫≡™╢ ╣≡™╢ ≤ ↕╣√ ─fi◖▪◄כ◌⁸│⌐ ה

╩ ⇔≡™╢↓≤⁹ 

ₒ ⌂ ⌐╟╢ ה ₓ 

 

♩ⱷfi꜠◄ה♫כꜞ◒ה▪◄  

Ẽ ♦▫כ♀ꜟ ─♩ⱷfi꜠◄ה♫כꜞ◒ה▪◄⁸│≡∫№⌐ ה ⌐ √∫≡│⁸

ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸ │ ⌐╟╢ ⌂

╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

◄fi☺fi○▬ꜟ  

Ẽ ◄fi☺fi○▬ꜟ─ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

Ẽ ◄fi☺fi○▬ꜟⱨ▫ꜟ♃─ ⌐ √∫≡│⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩

⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

 

ẽ ♦▫כ♀ꜟ ⌐№∫≡│⁸ ╛ꜟכⱱכⱣכ○─ ⌐ √∫≡│⁸ⱷכ◌כ

─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸ │ ⌐╟╢ ⌂ ╩

⇔⁸ ⇔≡™╢↓≤⁹ 

●☻  

Ẽ ♦▫כ♀ꜟ ⌐№∫≡│⁸ ●☻ DPF⁸ ─ ⌐ √∫≡│⁸

ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸ │ ⌐╟╢ ⌂

╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

∕─  

 

Ẽ ♃▬ꜘ─ ─ ה │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ─ ⌐ ≠⅝ ⇔≡™

╢↓≤⁹ 

 
ẽ ♩ꜝfi☻Ⱶ♇◦ꜛfi○▬ꜟ─ ╣─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩

⌐⁸ │ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

 
ẽ ♩ꜝfi☻Ⱶ♇◦ꜛfi○▬ꜟ─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

 
ẽ ♦ⱨ□꜠fi◦ꜗꜟ○▬ꜟ─ ╣─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

 
ẽ ♦ⱨ□꜠fi◦ꜗꜟ○▬ꜟ─ │⁸ⱷכ◌כ─ⱷfi♥♫fi☻ⱡכ♩ ╩ ⌐⁸

│ ⌐╟╢ ⌂ ╩ ⇔⁸ ⇔≡™╢↓≤⁹ 

₈Ẽ₉│ ─ ה ⌐ √∫≡ ∏ ∆═⅝  

₈ẽ₉│ ─ ה ⌐ √∫≡ ∆╢╟℮ ╘╢═⅝  
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21- 9 ₡ ╞◓  
 

Π ∩Ҕ ҏ₁  
͠13͡ שּ

₡ ╞

◓  

 

ₒ ─ ₓ 

ủ ─ ╩ √∆ ☻ⱦכ◘ ◓ⱦ◘▬☺fiכ◘ ≢№╢↓≤⁹ 

ᵑ ⌐ ⅜⌂ↄ ⌐ ∆╢ ⁸ ꜝfiⱪ⌐ ╢ ─

ꜝfiⱪ ╩ √∆ ⅜ ↕╣≡™╢↓≤⁹ 

ᵒ ⇔√ ─℮∟ ≢ ↕╣√╙─⌐≈™≡│ ⅜

95% ≢№╢↓≤⁹ 

ᵓ ─ ╩ ∆ ╩ ⇔⁸ ⌐ ≢⅝╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ꜝfiⱪ─ │⁸ ╡ ⇔ ⅎ╢╙─╩ ∆╢⌂≥⁸

⌐ ↕╣≡™╢↓≤⁹ 

ᵒ ꜝfiⱪ─ ⌐ √∫≡│⁸ ≤ ⇔⁸ ⌂ↄ

∆╢╟℮ ╘≡™╢↓≤⁹ 

ᵓ ꜝfiⱪ─ ה ⌐ ⇔⁸ ♩כꜟ ╛ ─ ⌂

╩ ⇔≡™╢↓≤⁹ 

ᵔ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─ ↕ ┘

─ ⌐ ↕╣≡™╢↓≤⁹ 

 ─ ─ ─₈ ☻ⱦכ◘ ◓ⱦ◘▬☺fiכ◘ ₉≤│⁸ ─

╩ ⅛╠ ↕∏ ─╖╩ ⇔⁸ ה ה ⌐⅛⅛╢ ╩

⅜ ℮ ╩™℮⁹ 

     ─ ᵓ─₈ ─ ╩ ∆ ₉│⁸ ⱴ♬ⱨ▼☻♩╛ IT

╩ ⇔√ⱴ♬ⱨ▼☻♩ ◦☻♥ⱶ⌂≥ ⌐ ∏╢╙─≢╙ ≤∆╢⁹ 
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21- 10 ◓  
Π ∩Ҕ ҏ₁  
͠14͡

Ҍѫѥ҇Ở

◓ҳ ѧ

◓  

ₒ ─ ₓ 

ủ │ ⌐⅔™≡ ⌐╟∫≡ ╩ ℮ ─

⌐№∫≡│⁸ ─ ─ ╩ ∆╢√╘⌐⁸ ─™∏╣

⅛─ ╩ √∆↓≤⁹ 

ᵑ ─ ⌂ ╩ ∆╢√╘─ ─ ⅜ ╦╣≡™╢↓

≤⁹ 

ᵒ ─ ─ ─ ╩ ∆╢√╘─ ─ ⅜

╦╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ủ ⌐⅔™≡ ╡ ℮ ⌐≈™≡│⁸ ─√╘⌐ ─ ה

⅜ ⌂╙─≢№╢↓≤⁸ │ ⌐╟╡ ─ ╩

⇔√╙─≢№╢↓≤⁹ 

  ─ ᵑ─ ─ ≤│⁸ │ ↕╣√ ╩ ∆╢↓≤⁸

⌐ ∂≡ ⌂ ─ ╩ ∆╢↓≤∕─ ─ ╠⅜

─ ─ ╩ ∆╢√╘⌐ ╡ ╗ ╩™℮⁹ 

 ─ ᵒ─ ─ ≤│⁸ ─ ⌐ ⇔≡ ⌐ ╩ ≢ ∆

╢↓≤⁸ ╠ ╩ ⇔⌂™ ⌐ ⇔ ╡ ⇔ ⅜ ⌂ ╩ ∆

╢↓≤⁸ ─ ⌐ ∆╢ ╩ ⌐ ∆╢↓≤∕─ ─ ⌐╟╢

─ ─ ╩ ∆╢√╘⌐ ╡ ╗ ╩™℮⁹ 
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22- 11 ӎԉ͒ӪԒӏ 
 

Π ∩Ҕ ҏ₁  
͠15͡ ӎԉ͒ӪԒ

ӏ 
ₒ ─ ₓ 

ᵑ♪꜠fi─ ┘ ⌐╟╡⁸ ◄Ⱡꜟ◑כ ┘ ─

⅜ ╠╣≡™╢↓≤⁹ 

ᵒ◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ⅜ ∂╠╣≡™╢↓≤⁹ 

ᵓⱢfi●כ─ ┘ ─ ╖⅜ ↕╣≡™╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵒꜝfi♪ꜞכ ╛ ─ ⌐ ╘≡™╢↓≤⁹ 

ᵓ ⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ╩ ℮≤≤╙

⌐⁸ ⌐⅔↑╢◄Ⱡꜟ◑כ ─ ⌐ ╘≡™╢↓≤⁹ 

ᵔ ⌂ ╡ ה ⌐╟╢ ⅜ ↕╣≡™╢↓≤⁹ 

ᵕ ⱳꜞ ⁸ ─ ⌐ ╘≡™╢↓≤⁹ 

ᵖ ◄Ⱡꜟ◑כ ◓fi♬כꜞ◒─ ה ה ─ ⅜

╠╣≡™╢↓≤⁹ 

  ─ ─ ─ ◓fi♬כꜞ◒fi◓₉│⁸♬כꜞ◒₈╢∆≥ 25

207 ⌐ ◓fi♬כꜞ◒╢╘ ╩™℮⁹√∞⇔⁸ ⁸┤≤╪⁸⸗♇ⱪ ⁸ ─

ꜟ♃fi꜠ה☻כꜞ≡⇔≥ ⌐╟╡ ∆╢ ⁸ ⅜ ℮ כꜞ◒─

♬fi◓⌐│ ─ ─ │ ⇔⌂™⁹ 

 ₈♪꜠fi₉≤│⁸ ⇔≡≢⅝√ ⅜ ╛ ─ ⌐╟╡ ┼

⇔√╙─╩™℮⁹ 

 ₈◄◖♪ꜝ▬Ⱪ₉≤│⁸◄◖♪ꜝ▬Ⱪ ₈◄◖♪ꜝ▬Ⱪ 10 ─∆∆╘₉

24 10 ⌐ ≠ↄ ╩™℮⁹ 

 ᵑ┤╪╦╡▪◒☿ꜟₐ ₑᵒ♩כ♃☻ ⌐╝≤╡╩╙∫≡⁸ ה ─

⌂™ ᵓ │ ╘⌐▪◒☿ꜟ╩ ∕℮ᵔ◄▪◖fi─ │ ⌐ᵕⱶ♄⌂▪▬♪

ꜞfi◓│╛╘╟℮ᵖ ╩ ↑⁸ ╩╙∫≡ ⇔╟℮ᵗ♃▬ꜘ─ ⅛╠ ╘╢

ה ᵘ ⌂ │⅔╤∕℮ᵙ ─ →≤⌂╢ │╛╘╟℮ᵚ ─ ╩

⇔╟℮ 

 ₈◄◖♪ꜝ▬Ⱪ╩ ∆╢√╘─ ₉≤│⁸ ─ ╩ √∆↓≤╩™℮⁹ 

▪ ◄◖♪ꜝ▬Ⱪ⌐≈™≡ ┼─ ⅜⌂↕╣≡™╢↓≤⁹ 

▬ ◄◖♪ꜝ▬Ⱪ⌐ ╢ ─ ⁸ⱴ♬ꜙ▪ꜟ─ ⱴ♬ꜙ▪ꜟ─ ╩ ╗⁹

─ ╩ ⇔≡™╢↓≤⁹ 

► ◄Ⱡꜟ◑כ ╩ ה ─ ⌂ ≢ ⇔⁸◄Ⱡꜟ◑כ─

─ ╩ ℮↓≤⁹⌂⅔⁸∕─ │⁸ ─ ╩ ™╢↓≤⅜ ╕⇔™⁹ 

 ₈Ɫfi●כ─ ┘ ─ ╖⅜ ↕╣≡™╢↓≤₉≤│⁸ ─ ╩ √

∆↓≤╩™℮⁹ 

▪ ⅜ ⌐ ⌐◙כꜚ℮⁸╟╢╣╦ ⇔ ⌐ ∆╢ ⁸

⅜ │ ↕╣≡™╢↓≤⁹ 

▬ ↕╣√Ɫfi●כ╩ ⇔⁸ ∆╢↓≤⁹ 

► ↕╣√ⱪꜝ☻♅♇◒Ɫfi●⁸≡™≈⌐כ ≢⅝⌂™ ⌐№∫≡│ ⌂

╡ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ╩∆╢↓≤⁹ 

 ₈ ה ₉≤│⁸ ⌐ ⇔√₈  ₉╩ ≤∆╢⁹ 
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21- 12 ₡  
 

Π ∩Ҕ ҏ₁  
͠16͡ ặ

₡  
ₒ ─ ₓ 

ᵑ◄Ⱡꜟ◑כ ⅜ ⌐ ↕╣√ ↔≤─ ╩ ™≡

⇔√ ◄Ⱡꜟ◑כ ╩ ╠⌂™↓≤⁹ 

ᵒ ┘ ⌐ⱨ꜡fi ⅜ ↕╣≡™⌂™↓≤⁹ 

ᵓ ⌐ →╢ ⌐ ↕╣√ ⅜⌂↕╣≡™╢↓

≤⁹╕√⁸ ─ ⌐≈™≡│⁸∕─ ⅜►◄Ⱪ

◘▬♩⁸ ⌐╟╡ ↕╣⁸ ⌐ ≢⅝╢↓≤⁹ 

ᵔ ─ ⅜ ╩ ⅎ⌂™↓≤⁹╕√⁸

─ ⅜►◄Ⱪ◘▬♩ ≢ ⌐ ≢⅝╢↓≤⁹ 

ᵕ ─ ꜞ◘▬◒ꜟ◦☻♥ⱶ⅜№╡⁸ꜞ◘▬◒ꜟ↕

╣⌂™ ⌐≈™≡│ ↕╣╢◦☻♥ⱶ⅜№╢↓≤⁹ 

 

ₒ ₓ 

ᵑ ┘◄Ⱡꜟ◑כ ┘⌐

⁸ ┘ ⅜ ─ ╛∆™

⌐ ↕╣╢≤≤╙⌐⁸►◄Ⱪ◘▬♩⌐⅔™≡ ↕╣≡™╢↓≤⁹ 

ᵒ ⌐ ↕╣╢ ⌐№∫≡│⁸ ⌐ ⅜⌂ↄ⁸

─ ה ⌐ ╩⅝√∆ ╩ ⅝⁸ ⅜ ↕╣≡

™╢↓≤⁹ 

ᵓ ⌐ ↕╣╢ ⌐№∫≡│⁸ ⌐ ⅜

√╠⌂™╟℮ ↕╣≡™╢↓≤⁹ 

ᵔ◌♇ⱪ ⌐№∫≡│⁸ⱴ▬◌♇ⱪ⌐ ≢№╢

↓≤⁹ 

ᵕ ─ ─ ™ ⅜ ↕╣≡™╢↓≤⁹ 

ᵖ ≤ ⇔≡ ─ ╩ ∆╢≤≤╙⌐⁸

─ ┘ꜞ◘▬◒ꜟ╩ ∆╢↓≤⁹ 

ᵗ ─ ה ⁸ ─ ⁸ ─ ⌐ √∫≡

ה ╩ ∆╢⁸ ─ ─√╘─ ╩

∆╢ ⌐ ℮ ─ ⅜ ╠╣≡™╢↓≤⁹ 

ᵘ ─ │ │⁸ ⌂ ╡ ≢№∫≡⁸ ─

↕ ┘ ─ ⌐ ↕╣≡™╢↓≤⁹ 

ᵙ ─ ┘ │ ─√╘─◦☻♥ⱶ⅜№╢↓

≤⁹ 

  ─ ─ ─ ≤⌂╢₈ ₉│⁸ ꜟ♩Ⱳה ⁸

┘◌♇ⱪ ╩ ∆╢ ╩™℮⁹√∞⇔⁸ ─

™∏╣⅛⌐ ∆╢╙─╩ ∆╢ │⁸↓╣⌐ ╕╣⌂™╙─≤∆╢⁹ 

ᵑ ╩ │ ⌐ ™ ─╖≢ ∆╢ ☻Ɑכ☻╩╙≈╙─ 

ᵒ ─ ⌐ ∑≡ ∆╢ ─ ─╙─ 

ᵓ ─ ≢ ∆╢↓≤╩ ≤∆╢╙─ 

ᵔ Ɑꜟ♅▼ ⌐╟╡⁸ ╩ ⇔≡™╢╙─ 

 ─ ─ │⁸ ⌐ ╢ ─ │ ─ ≢ ─ ⅎ

⅜ ⇔⌂™ ⌐│ ⇔⌂™╙─≤∆╢⁹ 

 ─ ᵑ⌐≈™≡│⁸ ⁸ꜚ♬Ᵽכ◘ꜟ♦◙▬fi ┘

─℮∟⁸ ╩ ∆╢↓≤⌐╟╡⁸ ─ ∆╢╙─
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⌐≈™≡│ ⇔⌂™╙─≤∆╢⁹ 

 ₈ⱨ꜡fi ₉≤│⁸ⱨ꜡fi ─ ─ ┘ ─ ⌐ ∆╢ 13

64 2 1 ⌐ ╘╢ ╩™℮⁹ ─ ᵒ⌐⅔™≡ ≢⅝╢ │⁸

⁸ ┘Ɫ▬♪꜡ⱨꜟ○꜡○꜠ⱨ▫fi HFO1234yf ⁹ 

 ─ ᵒ─ ⌐≈™≡│⁸◌♇ⱪ ─℮∟⁸ 29 4 30

╕≢⌐ ─ ⅛╠ ⌐ ↕╣√ ⌐

│ ⇔⌂™╙─≤∆╢⁹√∞⇔⁸○♂fi ╩ ∆╢ │ ↕╣≡™⌂™↓≤⁸⅛

≈⁸ ⌂ ╡ ─ ↕™ ⅜ ↕╣≡™╢↓≤≤∆╢⁹ 

 ₈ ₉≤│⁸ ─ ╩╙√╠∆ ─ ⌐ ╢ ⌐

∆╢ ≢ ⇔√ ╩™℮⁹ 

 ─ ᵔ⌐≈™≡│⁸ꜞꜚכ☻ ⌐│ ⇔⌂™╙─≤∆╢⁹ 

 ₈ ─ ₉≤│⁸ ┘∕─ ⁸ ┘∕─ ⁸◌♪Ⱶ►ⱶ ┘∕

─ ⁸ ◒꜡ⱶ ⁸ⱳꜞⱩ꜡⸗ⱦⱨ▼♬ꜟ ┘⌐ⱳꜞⱩ꜡⸗☺ⱨ▼♬ꜟ◄כ♥

ꜟ╩™℮⁹ 

 ─ ─ │⁸JIS C 0950:2008 ה ─ ─

─ ─ ─ A.1 ─ ⁸ ⁸ ┘

⌐ ╘╢ ≤⇔⁸ ╩ ⅎ╢ ⅜ ↕╣╢ ⌐≈™≡│⁸

JIS ─ ⌐ ∏╢╙─≤∆╢⁹⌂⅔⁸∕─ ─ ™⌐≈™≡│ JIS C 

0950:2008⌐ ∏╢╙─≤∆╢⁹ 

 ₈◄Ⱡꜟ◑כ ₉≤│⁸ ─ ᵑ≢ ⇔√ ─ ◄

Ⱡꜟ◑כ ╩◄Ⱡꜟ◑כ ≢ ⇔√ ╩ ╩ ╡ ≡

≢ ⇔√╙─≤∆╢⁹ 

 ╩ ℮ │⁸ ─ ⌐ ∆╢↓≤⁹ 

▪ ⁸ ╩ ⇔⁸ ⌂ ⁸ ⌂ ⅝↕─ ╩ ∆

╢↓≤⁹ 

▬ ה ⁸ ה ⌐╟∫≡⁸◄Ⱡꜟ◑כ ─ ⅜

⌂╢↓≤⅛╠⁸ ⌂ ╡ ─ ™ ⌐ ∆╢╟℮ ∆╢↓≤⁹ 

► ⱴ▬◌♇ⱪ ─ ⌐ √∫≡│⁸ ┘ ─ ה

─ ╩ ™⁸ ┼─ ╩ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ⅜ ∂

√ ─ ─ ─ ╩ ╢↓≤⁹ 
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 ⌐ ╢ ◄Ⱡꜟ◑כ  

    
◄Ⱡꜟ◑כ 

─  
∆ ╢ 

─  
─  

ꜟ♩Ⱳה  

♪ꜟכ◖ │ⱱ♇♩○▪◖כꜟ♪  E=0.218V+401 

ⱱ♇♩▪fi♪◖כꜟ♪ ⅜ 400mm

─╙─  
E=0.798Va+414 

ⱱ♇♩▪fi♪◖כꜟ

♪ ⅜

400mm ─╙─  

ⱴⱠכ ─⌂™╙

─ 
E=0.482Va+350 

ⱴⱠכ ─№╢╙

─ 
E=0.482Va+500 

 

A♃▬ⱪ ◘fiⱪꜟ╩

⇔⁸ ╩

℮╙─  

♪ꜟכ◖  E=0.948V+373 

ⱱ♇♩▪fi♪◖כꜟ♪

⅜ 2 ─╙─  
E=0.306Vb+954 

ⱱ♇♩▪fi♪◖כꜟ♪

⅜ 3 ─╙─  
E=0.630Vb+1474 

B♃▬ⱪ ∕─╙

─╩ ⇔⁸

╩ ℮╙─  

♪ꜟכ◖  E=0.477V+750 

ⱱ♇♩▪fi♪◖כꜟ♪  E=0.401Vb+1261 

◌♇ⱪ   
E=1020[T֔ 1500] 

E=0.293T+580[T>1500] 

♪ꜟכ◖₈   ₉≤│⁸ ╩ ⇔≡ ∆╢√╘─╙─╩™℮⁹ 

 ₈ⱱ♇♩○▪◖כꜟ♪ ₉≤│⁸ ╩ │ ≥∟╠⅛ ⌐⇔≡ ∆╢√╘

─╙─╩™℮⁹ 

 ₈ⱱ♇♩▪fi♪◖כꜟ♪ ₉≤│⁸ ─ ⅜ ≢ ╠╣⁸ ╩

│ ⇔≡ ∆╢√╘─╙─╩™℮⁹ 

 E,V,Va,Vb ┘ T│⁸ ─ ╩ ∆╙─≤∆╢⁹ 

E ◄Ⱡꜟ◑כ kWh/  

V ╩ ∆╢ ─ ⅛╠ ⇔√ ╩™℮⁹ L  

Va ─ ⌐ 40╩ ∂≡ 11≢ ⇔√ ⌐ ─

╩ ⅎ√ ╩™℮⁹ L  

Vb ─ ⌐ 40╩ ∂≡ 10≢ ⇔√ ⌐ ─

╩ ⅎ√ ╩™℮⁹ L  

T ♃fi◒ ⌐ 80╩ ∂√ ⁸ ⌐ 15╩ ∂√ ┘

⌐ 95╩ ∂≡ 0.917 ≢ ⇔√ ─ ⌐ 4.19 ╩ ∂√ kJ  

 ◄Ⱡꜟ◑כ ─ ⌐≈™≡│⁸◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ⌐

≠ↄ 289 19 11 26 ─₈ ◄Ⱡꜟ◑כ ─

(2) ₉⌐╟╢⁹ 

 




