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1  ◦☻♥ⱶ─  

1.1  ◦☻♥ⱶ 

◦☻♥ⱶ│∕─ ↕╣╢ ╛ ⌐╟∫≡ ◦☻♥ⱶ⅜№╢⁹◦☻♥ⱶ─

│ ⁸ ⁸ ⱳfiⱪ⁸ ⁸ ⌂≥⅛╠⌂∫≡⅔╡⁸ ⌐ ⅝⌂

™│⌂™⁹ │ ╛ ⁸ ⁸ ⁸ⱪ꜡☿☻ⱥכ♥▫fi◓⁸ ⁸ ⁸

⁸ ⁸ ⌂≥ ₁≢№╢⁹ ◦☻♥ⱶ╛∕╣∙╣─ ⁸2 ─◦☻♥ⱶ

⌐╟∫≡ ∆╢═⅝↓≤⅜ ⌂╢⁹  

◦☻♥ⱶ─ ─ ⌂ ╩ 1.1.1 ⌐ ∆⁹ ⌐╟╡ ⁸ ⁸

∕─ ⌐ ↕╣╢⁹ ⌂ ◄Ⱡꜟ◑כ ╩ ⅎ╢≤ ⌐⅔↑╢◄Ⱡꜟ◑כ

╩ ≢⅝⌂™⅜⁸↓─ ⌐⅔↑╢ ─ │ ⌂™⁹  

 

1.1.1  ◦☻♥ⱶ─ ─ ⌂  

 ◦☻♥ⱶ    

 

◦☻♥ⱶ 
   40 60ϴ 

◦☻♥ⱶ   30 60ϴ 

◦☻♥ⱶ 

Ɽ♇◦Ⱪ*1◦☻♥ⱶ   35 50ϴ 

ה     35 50ϴ 

    35 50ϴ 

▪◒♥▫Ⱪ*2◦☻♥ⱶ ◦☻♥ⱶ ⁸  40 60ϴ 

  ⱥכ♩ⱳfiⱪ ◦☻♥ⱶ ⁸  40 60ϴ 

◦☻♥ⱶ 

▪◒♥▫Ⱪ◦☻♥ⱶ   70 95ϴ 

    60 90ϴ 

    40 60ϴ 

 

◦☻♥ⱶ 
   40 60ϴ 

∕─    40 60ϴ 

◦☻♥ⱶ 
   40 80ϴ 

   30 70ϴ 

 

◦☻♥ⱶ  

   300 1500ϴ 

   200 400ϴ 

 

ⱪ꜡☿☻  
   40 200ϴ 

    500 2000ϴ 

    1500 3500ϴ 

∕─ 60    כ◌♇◒כꜝכ♁  200ϴ 

*1 ╛ ⌐ ╦∑≡ ╛ ╩ ℮↓≤⌐╟╡ ╛ ⁸ ─ ╣╩ ⇔ ╩ ╢   

*2 ⁸ⱳfiⱪ⁸ ⌂≥ ╩ ™≡ ⌐ ╩ ∆╢  

₈ ◄Ⱡꜟ◑כ Ɫfi♪Ⱪ♇◒ ◄Ⱡꜟ◑כ ₉╩ ⌐  
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1.1.1   

≤│ ⅔╟┘ ⁸ ⁸☻ⱳכ♠ ⁸ ⌂≥⌐ ↑╠╣╢⅜⁸™∏

╣─ ╙ ∆╢◦☻♥ⱶ─ ⌂≥─ ⌐ ⅝⌂ │⌂™⁹ ◦☻♥ⱶ│⁸

⌐ ⁸ ⁸ ≤⇔≡ ↕╣⁸ ⌐ ∂≡ ╩ ╖ ╦∑√ ◦☻♥

ⱶ╛ ◦☻♥ⱶ⌂≥⅜№╢⁹ 

⁸ ◦☻♥ⱶ│ ⱦꜟ⌂≥ ⌐ ─ ↕™ ╩ ⅝ ◦☻♥ⱶ⁸

◦☻♥ⱶ≤⇔≡ ↕╣╢↓≤⅜ ™⁹╕√ ─ ⌐╟╡ ⁸ ╩ ⇔⁸

▪◒♥▫Ⱪ◦☻♥ⱶ╩ ∆╢Ɽ♇◦Ⱪ⁸▪◒♥▫Ⱪ ◦☻♥ⱶ≤∆╢◔כ☻╙ ™⁹ ⌐

≤⇔≡ ↕╣≡™╢ ⁸ ◦☻♥ⱶ≢№╢⅜⁸ ╛ ─ ◦☻♥ⱶ⁸

─ ┘ ◦☻♥ⱶ╛ ─ ◦☻♥ⱶ⌂≥ ≤⇔≡ ∆╢ ╙№╢⁹  

(1) ◦☻♥ⱶ 

⁸ ⁸ ⱳfiⱪ⁸ ⌂≥≢ ↕╣⁸ ╛ ⱪכꜟ⌂≥

─ ╩ ℮ ◦☻♥ⱶ⌂≥ ₁≢№╢⁹ ⌐│ ⌐╟╠∏╒╓ ─◦☻♥

ⱶ≢№╢⁹◦☻♥ⱶ⅜◦fiⱪꜟ≢◖☻♩⅜ ↄ⁸⇔⅛╙ ◄Ⱡꜟ◑כ ⌂≥─ⱷꜞ♇♩

⅜ ⅝™√╘ ╙ ↄ ⌐⅔™≡ ╙ ↄ ⇔≡™╢⁹  

(2) ◦☻♥ⱶ 

Ɽ♇◦Ⱪ ◦☻♥ⱶ≤▪◒♥▫Ⱪ ◦☻♥ⱶ⌐ ↕╣╢⁹Ɽ♇◦Ⱪ◦

☻♥ⱶ≤│ ─ ─ ⌐╟╡ ╩ ╡ ╣ ⌐ ⇔≡ ∆╢⌂≥

⁸ ⁸ ⌐ ╩ ™⌂™◦☻♥ⱶ╩ ∆⁹ ⌐♩꜡fiⱩ►◊⁸ꜟכ ◦

☻♥ⱶ⌂≥⅜№╢⁹▪◒♥▫Ⱪ◦☻♥ⱶ│ ⇔√ ╩ ⌐ ⇔⁸ ╠⌂™

╩ ─ ╩ ⇔≡ ╩╕⅛⌂℮ ≢№╢⁹™∏╣─◦☻♥ⱶ╙ ◦☻♥ⱶ≤

⌐ ⁸ ⌐⅛⅛╦╠∏ ↄ─ ⅜№╡⁸ ↄ ⇔≡™╢⁹  

(3) ◦☻♥ⱶ 

◦☻♥ⱶ≤ Ɽ♇◦Ⱪ◦☻♥ⱶ≤▪◒♥▫Ⱪ◦☻♥ⱶ⌐ ↕╣╢⁹Ɽ♇◦Ⱪ◦☻

♥ⱶ≤⇔≡│◒כꜙ♅ꜟכⱩ⌂≥≢ ╩ ∆╢ ⁸ ╛ ╩

∆╢ ⌂≥⅜№╢⅜ ◦☻♥ⱶ⁸ ◦☻♥ⱶ≤ ∆╢≤ │ ⌂™⁹▪

◒♥▫Ⱪ◦☻♥ⱶ│ ⁸ ⁸ ⱳfiⱪ⁸ ⁸ ⌂≥≢ ↕╣≡™╢⁹

≢ ⇔√ ╩ ⇔≡ ╛ ⌂≥─ ╩ ⇔≡ ∆╢

╛♦◦◌fi♩ ╩ ⇔⁸ ╩ ≢ ∆╢ ⅜№╢⁹ ◦☻♥ⱶ

╛ ◦☻♥ⱶ≤ ∆╢≤ ⌂≥─ ─▬♬◦ꜗꜟ◖☻♩⅜ ™⌂≥─ ⌐╟

╡ ⌐ ⌂≥─ ◦☻♥ⱶ─ │ ⌂™⁹  

1.1.2   

◦☻♥ⱶ│ ≤ ∆╢≤ │ ⌂™⅜ │ ↄ ⁸

⌐⅔™≡ ◄Ⱡꜟ◑כ⅜ ↕╣≡™╢ ₁⌂ ≢ ◦☻♥ⱶ⅜ ≢⅝╢⁹

∕─ ⌂ ╩ ≤⇔≡№→√⁹  

(1) ◦☻♥ⱶ 

≤⇔≡─ ◦☻♥ⱶ≢ ╙ ⅜ ™◦☻♥ⱶ─└≤≈≢№╢≤ ⅎ╢⁹

─ ─ ⌂ │ ∑∏⁸ ╛ ⇔√ ╩ ⇔≡ ╩ ∆╢™╦

╝╢ ╙ ≢№╡ ↄ⅛╠ ╦╣≡⅝√⁹↓─ ◦☻♥ⱶ╩╟╡

⌐ ℮√╘⌐ ∆╢ ⌐ ∂≡ ₁⌂ ⅜ ↕╣≡™╢⁹ ◦☻♥ⱶ│

⌐⅔↑╢ ◦☻♥ⱶ⌐ ∆╢ ⅜ ↄ№╡⁸ ◦☻♥ⱶ≤ ⌐Ɽ♇◦Ⱪ

◦☻♥ⱶ≤▪◒♥▫Ⱪ◦☻♥ⱶ⌐ ↕╣╢⁹ ─ │Ɽ♇◦Ⱪ ◦☻♥ⱶ≢

№╡⁸ ─ ╩ ╘╢√╘⌐ ╩ⱦ♬כꜟⱢ►☻⌂≥⌐ ╘ ⌐╟

∫≡ ╩ ℮ ╙ ⌂╦╣≡™╢⁹▪◒♥▫Ⱪ◦☻♥ⱶ≤⇔≡⁸ ─ⱦ♬כꜟⱢ►

☻⌐╟╢ ╩↕╠⌐ ⌐∆╢√╘⁸ⱨ□fi ─ ⌐╟╡ ╩ ℮ ⁸

↕╠⌐│ ─ ╩ ™≡ ─ ╩ ╢ ⌂≥⅜№╢⁹ ∆╢ │ ⁸
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⁸ ⁸ ⌂≥ ₁≢№╢⁹  

(2) ◦☻♥ⱶ 

╛ ╩ ⇔ ⌐ ≤⇔≡ ∆╢√╘─◦☻♥ⱶ≢№╢⁹ ⌂

≤⇔≡│ ╩ ≢ ⇔ ╩ ╢ ◦☻♥ⱶ⅜ →╠╣╢⁹↓╣│⁸

⌐ ⌂ ╩ ⌐ ╢↓≤⅜≢⅝⌂™ ⌐ ─ ⌐ ↄ╖╠╣╢⁹  

(3) ◦☻♥ⱶ 

◄Ⱡꜟ◑כ⌐╟╡ ╩ ⇔ ◄Ⱡꜟ◑כ⌐ ∆╢◦☻♥ⱶ≢ ↄ─

╛ ⅜ ╦╣≡⅔╡⁸ ╩ ⌂∫≡™╢ ╙№╢⁹ ╩ ∆╢

⌐⁸ ─ ◦☻♥ⱶ≤ ⇔≡ ⅜ ≢⁸ ⌐ ╩ ⇔≡ ⌐⇔

≡ ∆╢⁹ ◦☻♥ⱶ─ │ ≤ ⅜ ≢⁸ ⅎ┌Ⱬꜞ○☻♃

♇♩≤ ┌╣╢ ⅝ ⌐╟╢ ≤ ♃꞉כ ⌐ ↑╠╣√

⌐╟╡ ↕╣⁸ ╩ ⌐ ╘≡ ⇔√ ╩ ⇔≡ ∆╢⁹╕√⁸ⱤꜝⱲ

ꜝ♩ꜝⱨ ─ ╩ ⇔≡ ⇔ ∆╢ ╙ ↕╣≡™╢⁹  

(4) ⱪ꜡☿☻  

≤ↄ⌐ ⌐⅔™≡ ≢ ∆╢ ◄Ⱡꜟ◑כ╩ ◄Ⱡꜟ◑כ⌐╟∫≡

∆╢◦☻♥ⱶ≢№╢⁹ ₁─ ─ ≢ ◄Ⱡꜟ◑כ╩ ⇔≡™╢⅜ 180ϴ

─ ≢─ │ ↄ⁸ ₁⌂ ≢ ◄Ⱡꜟ◑כ ⅜ ╖╠╣≡™╢⁹

╕√ ⌐⅔↑╢ ≤⇔≡ ◦☻♥ⱶ╩ ∆╢↓≤╙ ╦╣≡™╢⁹  

(5) ⌐╟╢  

⌐╟╢ ╛ ●☻⌂≥╩ ⇔≡ ℮ⱷ♃ⱡכꜟ ⅜ ↕╣≡™╢⁹

│ ╩ ™╢ 2 ╛ ●☻─ ╩ ™╢ ⅜№

╢⁹╕√⁸ ⁸ ●☻╩ ∫≡ ⌐╟╡ ⇔≡ⱷ♃ⱡכꜟ ╩ ℮

⅜ ╦╣≡™╢⁹ 

(6)  

≢ ↕╣╢ ≤ ⌂◦☻♥ⱶ⌐╟∫≡ 3,000 ─ ⅜

⌐ ╠╣╢◦☻♥ⱶ≢№╢⁹ ⌐ ≤⇔≡ ⅜№╢⁹  

1.1.3  ∕─  

∕─ ─ ≤⌂כ◌♇◒כꜝכ♁≡⇔≥ ⌐ ⌂ ⅜ ₁ ↕╣≡™╢⁹♁

─⧵│כ◌♇◒כꜝכ ⌂ ≢ ≤⇔≡ ⌐ ∆╢╕≢⌐│™√∫≡™⌂™⅜

≢ ⌐ ╩ ⇔╘╢ ≤⇔≡ ↕╣≡™╢⁹  

 

1.2  ◦☻♥ⱶ─ ≤  

│ ⌐ ╩╕⅛⌂™⁸ ┼ ≢⅝⌂™√╘ ⅜⌂™≤ ∆╢

⅜≢⅝⌂™⁹ │◦☻♥ⱶ─ ╛ ≢ ⌂╢⅜⁸ ⌐ ↕╣√◦☻♥ⱶ≢⁸

↕╣╢ ⌐⅔↑╢ │ ⌡ ─ ⌐⌂╢⁹  

ה ◦☻♥ⱶ  30 60% 

ה ◦☻♥ⱶ  30 50% 

ה ◦☻♥ⱶ 20 50% 

(1) 

 

(2) 

 

(3) 
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(4) 

 

1.2.1  ◦☻♥ⱶ─  

◦☻♥ⱶ⌐│ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥™╤™╤⌂◦☻♥

ⱶ⅜№╢⅜↓↓≢│ ╙ ≢ ⅜ ™ ⁸ ◦☻♥ⱶ⌐≈™≡ ═╢⁹↓╣╠─

◦☻♥ⱶ≢│ ⁸ ⁸ ⁸ ⌂≥⅜№╡⁸ ◦☻♥ⱶ─

│ 1.2.1 ─╟℮⌐⌂╢⁹ │ ⅝⌂◦☻♥ⱶ≢╙ ≢ ⅜ ™⁹╕√⁸

⌐ ⅜ ⌐ ═≡ ≢│ ╣╢⁹ │ ⌐ ⅜ ╦╣╢↓≤⅜

ↄ ⌐ ⇔≡ ≢№╢⁹™∏╣─◦☻♥ⱶ≢╙⁸ ─ ╛ ⁸ ⁸

⌂≥╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹  

 

 

 

1.2 . 1 ◦☻♥ⱶ─  

 

1.2.2  ◦☻♥ⱶ≤ ◦☻♥ⱶ─  

╛ ◦☻♥ⱶ≢│ ⌐ ⅜ ╦╣╢⅜⁸ ◦☻

♥ⱶ≢│ ≤⇔≡ ⅜ ╦╣╢↓≤╙ ™⁹ ≤ ─ ╩ 

 1.2 . 1⌐ ∆⁹ 

 

 1.2 . 1 ┘ ─  

    

♩◒♄ה  ↕™ ⅝™  

    

╣√≤⅝─  №╡ ⌂⇔  

ה  ⌂™ ⅝™ Ⱪ꜡꞉כ─  

 

◦☻♥ⱶ│ ╛ ╩ ≤⇔≡ ∆╢√╘⁸ ╣⌐ ∆╢ │╙∟╤╪≢

№╢⅜⁸ ╛ ┘ ⌐≈™≡ ⅎ≡⅔⅛⌂↑╣┌⌂╠⌂™⁹ │◦☻♥ⱶ⅜

≢⁸ ─╟℮⌂ ╣─ ⅜ ↄ⁸ ╣√ ≢╙ │№╢⅜ ⅜ ↄ⁸

╩ ∆╢↓≤╙⌂™⁹⇔⅛⇔♄◒♩╛ ⅜ ⅝ↄ⌂╢⁹ 
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1.2.3  ◦☻♥ⱶ 

◦☻♥ⱶ⌐│ ─╟℮⌐ ◦☻♥ⱶ⁸ ◦☻♥ⱶ ┘ ≤

⅜№╡∕╣∙╣─ ⌐╟∫≡ ™ ↑╠╣╢⁹ ─ │ ⌐ ↕

╣╢ ≤ ⌐ ↕╣╢ ⅜№╢⁹  

(1) ◦☻♥ⱶ≤ ◦☻♥ⱶ  

ᵑ  ◦☻♥ⱶ 

─ ⅜ ╩ ⁸ ⇔ ⌐ ∫≡ ↕╣╢ ≢№╢⁹

≢ ⁸ Ҝ ⅜ ⌂╦╣╢√╘ ⅜ ™⁹ ◦☻♥ⱶ≢│ ─

⅜ ⌐ ╦╣╢⁹ ⌐ ╩ ℮ ⁸ ╛ ⌂≥─ ⁸

─ ╩ ↕⌂↑╣┌⌂╠⌂™ ⌐≈™≡│⁸₈3 ⁸ 3.2.2

≢─ ₉⁸₈6 ⁸6.1 .2 ⁸6.4 ₉╩ ⁹ 

ᵒ ◦☻♥ⱶ 

≤ ⌐ ╩ ⇔⁸ ⌐ ╩ ╕√│ ⌐ ╩ ⇔

≡⁸ ╩ ⇔≡ ⇔ ⌐ ╩ ⅎ╢╙─≢№╢⁹ ─ ⌐ ⅜

ⅎ╢√╘ ⌐ ⇔≡ ⅜ ™⁹ ⌐ ╩ ╣╠╣╢√╘ ⌐ ∆╢

╙ ™⅜⁸ ─ ⌂ⱷfi♥♫fi☻╛ ╩ ℮↓≤⅜ ⌐⌂╢⁹ ─

≢│ ─ ⁸ ╩ ∆╢√╘ ♃fi◒⅜ ⌐⌂╢⁹ 

(2) ◦☻♥ⱶ≤ ◦☻♥ⱶ 

ᵑ ◦☻♥ⱶ 

╛ ♃fi◒⌐╟╡ ⌐ ↕╣≡™╢◦☻♥ⱶ≢  1.2 . 2 a c ─╟℮

⌂◦☻♥ⱶ≢№╢⁹ ≤ ⅜№╡⁸ │ ⌐ ╛ ≤

⇔≡ ⌂ ⅜ ╦╣╢↓≤⅜ ™⁹  

ⱳfiⱪ

כ▪◄ ⅝

     

a ◦☻♥ⱶ   b ◦☻♥ⱶ   c  

 1.2 . 2 ◦☻♥ⱶ─ ≤  

 

 

· ⅜ ≢⌂™√╘ ╙ ™⁹ ⌐ ╩ ℮↓≤╙№╢⅜⁸ ╛ ⅜

⌐ ↕╣╢√╘ ⌐╟╢ ╛ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ╛ ╩

⌐ ⇔⁸ ⌐╟∫≡│ ╩ ⅎ⌂↑╣┌⌂╠⌂™⁹  

· ◦☻♥ⱶ─ ⱳfiⱪ│⁸ ⅛╠ ╕≢ ╩ ∟ →⌂↑╣┌⌂╠⌂™√╘

─ ™ⱳfiⱪ⅜ ⌐⌂╡⁸ⱳfiⱪ ╙ ◦☻♥ⱶ≤ ⇔≡ ⅝ↄ⌂╢⁹  

· ─ ⌐│ ⌂≥⅜ ╦╣⁸ ≢ ⌐ ∆╢⁹ ╩

℮√╘ ⌐ ⇔≡ ⅜ ™⁹  

· ─ │ ─ ⌐ ∆╢ ≤ ─ ⌐ ⇔≡ ∆╢

⅜№╢⁹ ╩ ─ ⌐ ∆╢ │ ⅛╠ ┼ ∆√╘─ⱳfiⱪ⅜

⌐⌂╢⁹ 

· ↑♃▬ⱪ│ ⱳfiⱪ╩ ≈√╘ ⅜ ⌐⌂

╢╟℮⌐ⱳfiⱪ─ ╩ ⌂∫≡ ⌐ ╩ ⌐∆╢↓≤⅜≢⅝╢⁹   

 

 

ⱳfiⱪ 

 

כ▪◄ ⅝ 

 

 

ⱳfiⱪ 

 

כ▪◄ ⅝ 

 

♃fi◒ 
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ᵒ ◦☻♥ⱶ 

 1.2 . 3─╟℮⌐ ⅜ ⌐⌂∫√◦☻♥ⱶ≢№╢⁹↓╣╙⁸ ≤

⅜№╡ ╛◦☻♥ⱶ⌐╟∫≡ ™ ↑╢⁹  

    
ⱳfiⱪ

♃fi◒  

a ◦☻♥ⱶ b ◦☻♥ⱶ c  

 1.2 . 3 ◦☻♥ⱶ─ ≤  

 

 

· ≢№╢√╘ │ ↕╣√ ≢ ⅜ ↕╣≡⅔╡⁸∕─ ⌐ ⅎ╢

╛ ⁸ ♃fi◒⌂≥⅜ ⌐⌂╢⁹  

· ◦☻♥ⱶ│ ⅜ ≢ √↕╣≡™╢√╘⁸ ⱳfiⱪ│ ─ ─

≢ ≢⅝╢─≢ⱳfiⱪ │ ↕ↄ⌂╢⁹  

· │ ─ ⅜ ╩ ╣≡ ⇔⁸ ⌐ ⇔∕─╕╕ ↕

╣╢ ≢№╡⁸ ┼─ ⅜ ╛ ⌐⅛⅛╢↓≤⌐⌂╢⁹↓

─ │ ⌂™⁹ 

· │ ⌐ ⌂≥─ ⅜ ╦╣⁸ ╩ ⇔≡ ⌐ ╩ ∆╢⁹

│ ↕╣√ ≢ ╩ ⇔⁸ ─ ⌐╟╢ ─ │

♃fi◒⌐ ∆╢⁹ ∫≡⁸◦☻♥ⱶ⌐ ∆╢ ⅜ ™≤ ♃fi◒⅜ ⅝ↄ⌂╢⁹ 

· ⌐ ⇔≡│ ⅜ ⅎ╢─≢ ≢№╢⅜⁸ ⌐╟╢ ╛ ─ ⌐

⅜ ⌐⌂╢⁹ 

· ╩ ─ ⌐ ∆╢ │ ≤ ∂╟℮⌐ⱳfiⱪ⅜ ⌐⌂╢⅜⁸

⅜ ⌐⌂╢╟℮⌐ⱳfiⱪ─ ╩ ⌂∫≡ ⌐ ─ ╩

⌐∆╢↓≤⅜≢⅝╢⁹ 

1.2.4  ◦☻♥ⱶ 

 

⌐ ⅜ ≢ ↕

╣╢↓≤⅜ ™⅜⁸ ╩ ⅛⇔≡ ╛ ⁸ ⌂≥⌐╙ ╦╣╢⁹ ─ ◦☻♥

ⱶ⌐ ⇔≡╙ ≤ ⅜ ↄ⁸

™⁹ │ ⌐ ⅛╣╢↓≤⅜ ↄ⁸ │ ⌐◖fi◒ꜞכ♩╛ ⅜ ╦╣╢⅜⁸

≢│ ╩ ╖ ╦∑╢↓≤╙№╢⁹ │ ≤ ─ ⅜

⅝ↄ⁸ ╟ↄ ⅜ ╦╣╢⅜⁸ ╩ ∆≤⅝─ ⅜ ⅝ↄ ⅜ ⅝ↄ⌂

╢─≢ ⌐│ ⅜ ≢№╢⁹ 

⅝⌂ ≤⇔≡ ◄Ⱡꜟ◑⁸כ ─ ∞↑≢⌂ↄ⁸ ─ ⁸ ⌐⅔™

≡ ╩ ╘╢↓≤⅜≢⅝⁸ ⌐∕─◦☻♥ⱶ─ ≢№╢ ⌐╟╢ ─ ⅜

⅝⌂ⱷꜞ♇♩⌐⌂∫≡™╢⁹  
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· ┌⅛╡≢⌂ↄ ↄ─ ⌐╙ ↕╣≡™╢⁹ ⌐ │ ╩ ∆╢↓≤

⅜ ™⅜⁸ ╩ ™╢↓≤╙№╢⁹ 

· │ ⁸ ╛ │ ⅜ ≤⌂╢⁹ │⁸ ⇔√

╩ ∫≡ ╩ ╘⁸↓─ ≢ ─ ╩ ╘≡ ∆╢  

· ╩ ⇔√ ⌐│⁸ ╩ ⇔≡ ∆╢♦◦◌fi♩ ⅜№╢⁹ 

· ╩ ∆╢ ⌐│ ⌂ ╩ ⇔⁸ ⌐ │ ─ ╡╩ ↑╢√╘⁸

ⱨ□fi╩ ⇔≡ ⌐ ╩ ℮⁹  

· ⌐ ╩ ⇔√ ⅜ ⌐ ╢√╘ ╛ ⁸♄◒♩ │ ╩

⇔⌂™ ⌐∆╢⁹ 

 

1.3  ◦☻♥ⱶ 

↓↓≢│⁸ ╛ ⌂≥─ ⌐⁸ ⌂◦☻♥ⱶ─ ╩ ∆╢⁹ ◦☻♥ⱶ│⁸

─≤⅔╡⁸ ╛ ⅜№╡⁸∕╣∙╣─ ╛ ™ ⌐№∫√◦☻♥ⱶ╩

⇔⌂↑╣┌⌂╠⌂™⁹ 

●▬♪ꜝ▬fi≢│⁸ ⅜ ≤⌂∫≡™╢◦☻♥ⱶ⌐≈™≡│⁸ ∆╢ ⌐ ╦∑≡

∆╢⁹ 

1.3.1  ◦☻♥ⱶ 

│ ╩ ⇔≡ ⅜№╡⁸ ≢№╢√╘ ⅜ ↄ⁸◦☻♥ⱶ⅜

≢ ⌐ ╣╢↓≤⅛╠ ╙ ↄ ╦╣≡™╢⁹ ◦☻♥ⱶ─ ╩  1.3.1 ⌐ ∆

⅜⁸ │ ≤ ─ ─◦☻♥ⱶ ╛ ≤ ─ ꜚ♬♇♩╩ ∆╢

◦☻♥ⱶ  1.3. 2 ╙ ⇔≡™╢⁹ 

 

ⱳfiⱪ

כ▪◄ ⅝

Ⱳ▬ꜝ

R

 

 1.3 . 1 ◦☻♥ⱶ─ ◦☻♥ⱶ  
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1.3.2 ◦☻♥ⱶ─ 2 ◦☻♥ⱶ  

 

 

· ⌐ √∫≡⁸ ─ ╛ Ɽ♃כfi╩ ⇔ ⌐ ∂√ ◦☻♥ⱶ─

╩ ℮⁹ 

· ─ │ ╛ ⅝↕⁸ ⌐╟╡ ⅝ↄ ⌂╢⁹ ⁸ⱱ♥ꜟ⁸

⁸ ⁸ ⱪכꜟ╛☺ⱶ─◦ꜗ꞉כ⌂≥ ⁸꜠☻♩ꜝfi⌂≥│ ⅜

⅝ↄ⁸ ⱦꜟ⌂≥│ ↕™⁹  

· ─ ╛ ╛ ─ ─ ⁸ ─ ⁸ ⁸

╩ ⇔≡ ─ ╩ ⅎ╢⁹  

· │1 ⅜№╢√╘1 ╩ ⇔≡ ╙ ◄Ⱡꜟ◑כ⅜ ↄ ╠╣╢ ⌐∆╢≤

⅜ ↄ⌂╢⁹ 

· │ ─ ↕™ ─ ⌐100% ⌐⌂╠⌂™╟℮⌐∆╢↓≤⅜⁸ ⇔

√ ⅜ ⌐⌂╠⌂™√╘ ╕⇔™⁹  

· ╛ ⌐╟╡ ⅜ ⌂╡⁸ ⌂ ⅜ ∂≢╙ ⅜ ⌂╢─≢

⅜ ≢№╢⁹ 

1.3.2  ◦☻♥ⱶ 

◦☻♥ⱶ│⁸ ⌂ ⁸ ≤≤╙⌐⁸ ╛ ⌂≥─ ╩

⇔≡ ╩ ∆╢╙─≢⁸ │ ⌐ ⁸ ╛ │ ╩ ∫≡ ╩

∆╢⁹ ∆╢ ⌐│⁸ ⌐ ∂≡⁸ ◄Ⱡꜟ◑כ⅜ ⌐⌂╠⌂™╟℮

∆╢ ⅜№╢⁹ ⅎ┌⁸ ≤ ⅜ ≤⌂╢ ⌐ ⌂ ╩ ╠╣╢

╟℮⌂ ╩ ⅎ┌⁸ ╛ ⌐ ⅜ ╡ ⌐⌂╢≤ ⌐⁸ ⅜ ≤⌂╡

⅜ ↄ⌂╢⁹ ↔≤⌐≥╣╒≥─ ╩ ∆╢⅛⌐≈™≡│ ─ ╩ ⇔

√ ≢ ⇔⌂↑╣┌⌂╠⌂™⁹ 
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(1) ◦☻♥ⱶ 

ⱳfiⱪ

כ▪◄ ⅝

Ⱳ▬ꜝ

R

Ⱳ▬ꜝ  
 1.3 . 3 ◦☻♥ⱶ─   

 

 

· ≢ ◦☻♥ⱶ╩ ∆╢ ⌐│⁸ ≢⌂ↄ⁸≢⅝╢∞↑ ╩ ╘

√ ≢ ⇔√╒℮⅜ ─ ⅜≢⅝╢⁹ 

· ⌐ √∫≡ ─ ≤ ╩ ╘⁸◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ╩ ™⁸

⅛╠ ╛ ╩ ∆╢⁹ 

· ◦☻♥ⱶ│≢⅝╢∞↑ ⌐∆╢↓≤⅜ ╕⇔™⁹ ╛ ─╟℮⌂ │⁸

⅜ ≢⁸ ⅜ ↄ⌂╡⁸ ⅜ ⅎ╠╣╢√╘◦☻♥ⱶ ─ ╩ ↄ

≢⅝╢⁹ 

· ◦☻♥ⱶ│ ≤ ⅜ ⌐⌂╡⁸ ╛ ─ ⅜ ⌂╢⁹  

· ⌐│ ⌐ ⇔≡ ╩ ⅝ↄ⇔∆⅞╢≤ ≢⌂ↄ⌂╢⁹ 

· ⅜ ⌂ↄ ⌐ ⅜ ⅝™ │⁸ ⌐ ─ ╩ ╘≡⅔ↄ√╘⁸

╩ ⅝╘⌐ ⇔⁸ ⌐ ⅜ ⅝ↄ ⌐ ⅜⌂™ │ ─ │ ↕ↄ≢⅝

╢⁹ 

 

(2) ◦☻♥ⱶ 

ⱳfiⱪ

Ⱳ▬ꜝ

R

F

ⱨ□fi

ה

F

ⱨ□fi
 

 1.3 . 4 ◦☻♥ⱶ 

 

 

· ⅛╠ ╩ ╡ ╪≢ ≢ ⇔⁸ ⇔♄◒♩╩ ∫≡ ─◖fi

⁸♩כꜞ◒ ╩ ╡⁸ ⌐ ╢ ≤ ⅛╠ ┼ ∆╢

⅜№╢⁹ │ ╩ ⌂™⌂⅜╠ ⅜≢⅝╢√╘ ─ ⁸ ⌐ ≢№╢⁹ 

· ⌐ ♄◒♩│ ≤ ═≡ ↄ⁸ ╩ ∆ ⅜ ™─≢♄◒♩─ ╛∕─

│ ⇔⌂↑╣┌⌂╠⌂™⁹ 

· ∕─╙─⅜ ⌐ ↕╣⁸ ─ │ ⌐ ⌐ ⌐ ╖ ╕
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╣╢√╘⁸ ⌐│⅛⌂╡─ ╩ ∆╢⁹⇔⅛⇔⁸ ─╟℮⌐ ─ ⅜ ↄ⁸

╣≡╙ ╛ ⌂≥╩ ∆↓≤⅜⌂™⁹ 

· │ ≢ ╘╠╣√ ╩⁸ ╩ ∫≡⁸ ╩ ⇔≡ ⌐ ⅎ≡ ⌐

≢⅝╢⁹ 

1.3.3  ◦☻♥ⱶ 

◦☻♥ⱶ╩ ∆╢≤⅝│⁸ ─ ╛ ╩ ↄ⇔≡ ╩ ↕ↄ∆╢↓≤⅜

≢№╢↓≤│╙∟╤╪⁸ ╩ ⌐ ∆╢√╘⌐ ╛ ╩ ╖ ╪∞ ◦☻♥

ⱶ╩ ∆╢ ⅜ ™⁹∕─ ⁸◦☻♥ⱶ╛ ─ ⌐ ∫√ ╩ ⇔≡◦☻♥ⱶ╩

⇔⌂↑╣┌⌂╠⌂™⁹ ⌐ ⅎ╢◦☻♥ⱶ│⁸70 95ϴ ─ ≢ ∆╢

↑⌐ ↕╣√₈ ₉─╒⅛₈ ₉₈

₉╛60 90ϴ─ ≢ ∆╢₈ ₉╛₈♦◦◌fi♩ ₉⌂≥╩

∫√◦☻♥ⱶ⅜№╢⁹™∏╣╙⁸ ─ ╩ ⇔≡ ⇔⌂↑╣┌⌂╠⌂™⁹ ≤

⇔≡ ⅜ ─√╘⁸ ⌂ ⅜ ╦╣╢⁹ 

 

(1) ╩ ™√ ◦☻♥ⱶ  

│⁸ ─ ⌐ ╢ ─ ⌐

╛ ╩ ⇔⁸ ⅝≢─●☻ ╩ ∆╢ ☺▼Ⱡꜞfi◒

≢№╢⁹ 

 

 

· ≢ ∆╢ │ 70 95ϴ≢№╡⁸ ⅜ ≤⇔≡ ≢⅝╢⁹  

· ─ ⌐╟∫≡⁸●☻ ╩ ⌐ ∆╢↓≤⅜≢⅝⁸ ╩ ⌐ ∆

╢↓≤≢⁸ ◄Ⱡꜟ◑כ ╩ ⅎ√ ⅜ ≢№╢⁹ 

╛ ⌂≥─ ⌐╟╡⁸ ●☻ ─▬fiⱪ♇♩╩ 10 30 ∆╢↓≤⅜ ≢№╢⁹ 

 

1.3 .5 ╩ ™√ ◦☻♥ⱶ 

 

(2) ╩ ™√ ◦☻♥ⱶ 

⌂ ╩ ™√ ◦☻♥ⱶ╩ 1.3 . 6⌐ ∆⁹ 1.3 . 6│⁸

⅜ ─ ≢⁸ ⱳfiⱪ≢ ╩ ⌐ ⇔⁸ ◄Ⱡꜟ◑כ╩ ◄Ⱡ

⌐כ◑ꜟ ⇔ ⌐ ∆╢⁹ ∆╢ │ ⱳfiⱪ╩ ⇔⁸ ⌐ ⅎ╠

╣√ ╩ ─ ≤⇔≡ ∆╢⁹ ─ │ ≢ ╠╣√ ╩

⌐ ⇔≡ ∆╢⁹ 2.4.2  
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1.3 . 6 ╩ ™√ ◦☻♥ⱶ 

╟╡  

 

 
1.3 . 7 ≤●☻ ╩ ⇔√ ◦☻♥ⱶ 

╟╡  

 

 

· ╩ Ⱳ▬ꜝכ≢ ∆╢ │ ⅜ ↄ⌂╢√╘⁸ ⅜№╢≤

⅝│ ≢⁸ ⅜ ™≤⅝│⁸ ╩ ™≡ ⅝ ⌐ COP ─

™ ╩ ℮↓≤⅜ ≢№╢⁹  

· 1.3.7 ─╟℮⌐ ≤●☻ ╩ ≢ ∆╢ │⁸

⅜ ╣╢ ⌐│ ⌐ ╩ ⇔⁸ ≢ ╩ ⅎ⌂™≤

⅝⌐●☻ ╩ ∆╢ ╩ ╡ ╣╢↓≤≢⁸ ⌂ ⅜

≢⅝╢⁹ 

· ╛ ─ ╩ ™╢ ╙ ⌐ ≤ ≢№╢⁹ │

≤ ╩ ╡ ⅎ≡ ℮ ™│№╢⅜⁸ ⌐ ≤ ∂ ⌐⌂╢⁹

⌐ ═≡ ⅜ ™√╘ ⌐│ ⇔≡™╢⅜⁸ ⅜ ⅝ↄ ⅜ ™⁹ 
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(3) ◦☻♥ⱶ 

≢ ╩ ℮⌐│⁸ ─ ╩ ∆╢ ╩ ⇔√⁸♦◦◌fi♩

≤™℮ ⅜ ↕╣≡™╢⁹♦◦◌fi♩ ◦☻♥ⱶ⌐│ ≤ ⅜№╢⁹

│ ╩ ╡ ╪≢ ⇔ ⌐ ∆╢ ≢⁸ │ ╩♦◦◌fi♩

≢ ⁸ ⇔≡ ⌐ ∆╙─≢№╢⁹ 1.3 . 8│ ≢⁸ ╩ ╡ ╪≢

⇔⁸ ⌐ ∆╢ ≢№╢⁹ │ כ♃כ꜡ ─

⌐ ╦╣╢⁹ 

 

 

1.3 .8  ╩ ∫√♦◦◌fi♩ ◦☻♥ⱶ       

₈ ╩ ≤∆╢ ♦◦◌fi♩ ◦☻♥ⱶ─ ₉ 2005  

 

(4) ╩ ⇔√ ◦☻♥ⱶ 

1.3. 9

 

 

1.3 . 9  

♩ⱬfiכꜝכ♁₈ ₉EOM ╟╡  
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1.3.4 ה  ◦☻♥ⱶ 

(1) ◦☻♥ⱶ 

◦☻♥ⱶ─ ≤⇔≡⁸ 1.3 . 10⌐ ∆ ⱪכꜟ─ ⅜№╢⁹ ─ⱪכꜟ

⅜ 30ϴ ≤ ↄ⁸ ╙ ≢ ⌂√╘⁸ ⅜ ↄ⌂╡⁸ ╩ ∆

╢ ≢│ ≢№╢⁹◦☻♥ⱶ│⁸ ≢№╢⅜ⱪכꜟ─ ⅜ ⅝™√╘⌐⁸

╛ ≤─Ᵽꜝfi☻╩ ⇔⌂↑╣┌⌂╠⌂™⁹ⱪכꜟ ≤ ⌐ ╩

℮ │⁸ⱪכꜟ─ ⌐ ╦╣╢ ⌐ ∆╢ ─√╘ ╩ ∫≡ ╩

∆╢⁹ 1.3 . 10─◦☻♥ⱶ≢│⁸ ╩ ∟ ╩ ∫≡ⱪכꜟ⌐ ⇔≡™

╢⁹ 
כ▪◄ ⅝

ⱪכꜟ

╤ ה

Ⱳ▬ꜝכ

ⱳfiⱪ  

1.3 . 10 ⱪכꜟ ◦☻♥ⱶ─  

₈ ה ◦☻♥ⱶ─ ₉  

 

(2) ◦☻♥ⱶ 

1.3 . 11⌐ ◦☻♥ⱶ─ ╩ ∆⁹ ─ │ ⌐╙╟╢⅜⁸ ⌐

─ ≢ 70 ╩ ∆─⅜ ≢№╢⁹↓─ ╩ ⌐ ∆╣┌╛

⅜≡ ≤ ⇔√ ╕≢ ⇔ ∆╢⅜⁸∕─ ⅝⌂ ╛

ה╡ ⅜╡╩ ℮─╩ ↑╠╣⌂™⁹ ─ │ ⌐╟∫≡ ⌂╢⅜⁸

─ │╒╓ 15 ≢№╢⁹ ∫≡⁸ ╛ ⌐ ↕╣╢ │ ╛⅛⌐

15 ⌐ ⌐ ∆╢ ⅜ ∂╢↓≤⌐⌂╢⁹ ─ ╙ ⇔™ │⁸

≢⁸⅛≈ ╣╛∕─╒⅛─ ⅜⌂ↄ →╢ ≢№╡⁸ ⌐

≢ ─ ⌐╟∫≡ ∆╢ ─ ⌐ ─ ╩ ↕╣╢ ╘≡ ⌂

ⱪ꜡☿☻ ≢№╢⁹ ◦☻♥ⱶ≤⇔≡│ ─ ה ⅜ ↕

╣╢⁹ 

F

WT

Mg

 

1.3 . 11 ◦☻♥ⱶ  

₈ ◄Ⱡꜟ◑כ Ɫfi♪Ⱪ♇◒₉ ◄Ⱡꜟ◑כ  
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2  ⌂ ─ ≤  

2.1   

2.1 . 1

 

JIS A 4112   

 

2.1 . 1 ─  

 

╩ ∆╢ ⌐ ∆╢↓≤│⁸ ≤∆╢ ╛ ⁸ ┘ ╛ ╩

ⅎ≡ ∆╢⁹ ⌐⁸ ─ │ ╛ ⁸ │ ╛●ꜝ☻ 1

⁸2 ⌂≥⅜№╢⁹ │ ⌐ ≢ ⅜ ↄ⁸ ●ꜝ☻

│ ≢ ⅜ ™⁹ │ ⇔√≤⅝⌐ 200 300ϴ⌐⌂╢↓≤⅜№╢√╘⁸

┌⅛╡≢⌂ↄ◦☻♥ⱶ ⅜∕─ ≢ ╩ ∂⌂™ ⁸ ≢⌂↑╣┌⌂╠⌂™⁹ 

2.1 . 2⌐ ─ ╩ ∆⁹ │ ɜ⁸ │ ᴅɝ

I *≢№╢⁹EU ─ ╩ ∆ ╛ │ ⌐ ╩ ⌐⇔≡⅔╡⁸

─ JIS ─ ≤ ⌂╢─≢∕─╕╕ ∆╢↓≤⅜≢⅝⌂™ 2.1 . 3 ⁹

EU ─ ╩ ∆ ≢│ ⌐╟╡ ⅜ ∆╢─≢ ⅜ **≢№╢⁹ 

 
*  ᴅɝ ⅛╠ ╩ ⇔ ™√╙─⁸ I  

** ─ ╖ ⅎ⌐≈™≡│⁸ 4 ╩ ─↓≤⁹ 

0.0000

0.1000

0.2000

0.3000

0.4000

0.5000

0.6000

0.7000

0.8000

0.9000

1.0000

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15

ɗ

ɖ

 
2.1 . 2 ─ JIS ה ─  

 

 

 
CPC   
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L2

L1

W
2

W
1

AG=L1 W1

Aa=L2 W2

L2

L1

W
2

W
1

AG=L1 W1

Aa=L2 W2  

 

 

· ⅜ ⌐ ∆╢ ⌐ ∆╢ ─  

· JIS ─ ⁸ ─ ⌂≥ ⅛╠─ ╩ ™√

⌐ ⌂ ┼─  

· ●ꜝ☻ ─ ≤ ⌐≈™≡│⁸ 4.4.2  

2.1 . 3 ≤ ─ ⅎ  

 

≢│ ╛ ╩ ≤∆╢ ╛ ●ꜝ☻ ⱥכ♩Ɽ▬

ⱪ ⁸ ●ꜝ☻ 2 ⁸CPC ⅜ ╦╣╢↓≤⅜ ™⁹ ≤ ●ꜝ☻ ─

╩ 2.1 . 1⌂╠┘⌐ 2.1. 2⌐ ∆⁹ │ ⌐ ⅝⁸ ●ꜝ☻

│ ⌐ ™≡™╢⁹  

 

2.1 . 1 ─  

    

 

 

1 ●ꜝ☻ 2 ●ꜝ☻ 

  

                                

 
≢ ⅜ ™  ≢╙ ⅜ ™  

⌐ ⇔≡ ⅜ ⅝™  

 ⅜ ™ 

  200ϴ  

♦◙▬fi  ╛ ≤⇔≡ ⅎ⁸ ⅜ ™  

  

 

2.1 . 2 ●ꜝ☻ ─  

    

 

●ꜝ☻  

●ꜝ☻ 1  ●ꜝ☻ 2  

  

  

 

 ̧ ≢ ⅜ ™  

 ̧ CPC ♃▬ⱪ│ ⌐ ⇔≡ ⅜ ⅝™  

 ̧ ⌐ ⇔≡ ⅜ ↕™  

 ⅜ ⇔™  │  

  300ϴ  

♦◙▬fi  ≤⇔≡─ │ ╠╣╢  
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2.1.1   

│ ⁸ ⁸ ⁸ ≢ ↕╣⁸ ─ ─ ⌐ ╛

╩ ⇔√ ≢⁸ │ ●ꜝ☻ ─ ≢◌Ᵽכ⇔√ ⅜ ™⁹ │

⌐ ∫≡ ╩ ╘╢⅛⁸ ╩ ⇔ ╩ ⇔⌂⅜╠

╩ ⅎ╢ ⅜↕╣≡™╢⁹ ─ ⌐│ ╩ ╘╢√╘⌐ ●ꜝ☻

●ꜝ☻ ╛ ⌐ ╩ ⇔√╙─⅜№╢⁹↕╠⌐⁸●ꜝ☻ ⅛╠─ ╩

ⅎ╢√╘⌐ 2 ●ꜝ☻⌐⇔√╡⁸●ꜝ☻≤ ─ ─ ⌐ ≢≢⅝√

╩ ⇔√╡⇔≡ ╩ ╘≡™╢ ╙№╢⁹ │ Ɽ▬ⱪ≤ │▪ꜟⱵ─

ⱨ▫fi≢ ♩כ◦Ⱪ○fiכꜙ♅√⇔ ≤ 2 ─☻♥fi꜠☻ ╩ ∫≡ ╩ Ⱪכꜙ♅√⇔

▬fi◦כ♩ ⅜№╢⁹ ♩כ◦Ⱪ▬fiכꜙ♅⌐ ─╒℮⅜ ⌐ ∆╢ ⅜ ⅝

™√╘ ◄Ⱡꜟ◑כ─ ⅜ ♩כ◦Ⱪ○fiכꜙ♅⁹™ │Ɽ▬ⱪⱧ♇♅╩ ⅝ↄ ╢≤

⅜ ⅎ≡ ⅜ ↄ⌂╢⁹╕√⁸№╠⅛∂╘ ≢ ─ ≤ ╩ ╖ ╦

∑≡ ─ ꜚ♬♇♩≤⇔√ ╙ ∆╢⁹  

 

2.1 . 3 ─ ≤           2.1 . 4 ─   

   

 

    

-

 

  

    

 

2  

+

 

 

 

   ╩ ⌐
⇔√ ⁸ ╩

 

  

   ≤ ╩
⌐╟╡

⌐  

  

 

  

 

2  

  -   ⌐ ╩
   

   ⌐ ╩
 

 

  1  

 

 

2  

 

 

 

   L ⌐ ╩
⌐    

    2 ─ ╩
╕√│

 

   

 

2  

 

 

 

  

EPDM

 

  

   

     

     

₈ ◄Ⱡꜟ◑כ●▬♪Ⱪ♇◒₉ ◄Ⱡꜟ◑כ  
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2.1 . 4 ─ ≤∕─  

₈ ◦☻♥ⱶ₉₡2009 11 ₢  

 

╙ ⌂ ≢№╢⅜⁸Ɽ▬ⱪ│ ↄ 1 ─ ─ ⁸╕√│ ╩ ⅜ ╣

≡ ∆╢⁹ │ ╩ ∆╢√╘⌐ ⌐⇔√╡⁸ ⌐ ╩ ™ ╗

ↄ─ ╛☻ꜞ♇♩╩ ↑√╡∆╢⌂≥─ ⅜↕╣≡™╢⁹╕√⁸ ─ ⌐⇔≡

─ ╩ ⅜ ╡ ↑⌂⅜╠ ↕∑╢ ╙№╢⁹ ⌐ │ ╛ ⌐ ╡

↑∆╢↓≤⅜ ↄ⁸ ⅝ ⌐ ⌐⌂╡∆⅞╢≤ ─ ╩ ╘╢√╘ ⅜ ≢№

╢⁹ 

⌐ ╩ ⇔√ ⅜ ⌐ ╢√╘ ╛ ⁸♄◒♩ │ ╩

⇔⌂™ ⌐∆╢⁹ꜚ♬♇♩♃▬ⱪ─╒⅛⌐ ─ ╙№╢⅜ │╒≤╪≥ ∂≢

№╢⁹ ⌂≥ ∆╢ │ ─⌂™ ≤∆╢↓≤╙№╢⁹  

 

    

2.1 . 5 ─ ≤∕─  

OM♁כꜝכ  

2.1.2  ●ꜝ☻  

●ꜝ☻ ╩ ⌐⇔≡⁸↓─ ⌐ ╩ ⇔≡™╢ ●ꜝ☻ ≤●ꜝ☻ ╩

2 ⌐⇔≡∕─ ╩ ⌐⇔√ ●ꜝ☻ 2 ⅜№╢⁹™∏╣╙ ⌐∆╢↓≤≢

╩⌂ↄ⇔⁸ ╩ ≢⅝⁸ ╩ ╣√╙─⌐⇔≡™╢⁹ ⌐ ⇔≡│

⅜ ╦╣⁸ ⌐ ∆╢ │╛╛ ↕™⅜ ⌐ ⇔≡™╢⁹  

│●ꜝ☻ ⌐ ╢╟℮⌐ ™ ─ ╩⇔≡™╢⁹ ●ꜝ☻ 2 │⁸

●ꜝ☻ ╩ 2 ⌐⇔≡∕─ ╩ ⌐⇔√╙─≢⁸ ⌐ ╩ ⇔√♃▬ⱪ≢№╢⁹

⅜∆═≡●ꜝ☻≢ ↕╣╢√╘ ─ ⅜ ™⅜⁸ ⅜ ⌐⌂╢√╘

ⱥכ♩◦ꜛ♇◒⌐ ™≤™℮ ⅜№╢⁹ │ ●ꜝ☻ ─ ⌐

╩⇔√ ╩ ⇔⁸ ●ꜝ☻ ╩∆╡ ↑√ ╩ ⌐ ↕∑ ╩

⇔√╙─≢№╢⁹ 

 

 

 

♄◒♩ 

●ꜝ☻ 
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2.1 . 6 ●ꜝ☻ ─ ≤  

 

 

    

 

 

 

2.2   

│⁸ ≢ ⇔√ ╩ ⅎ⁸ ⌂≤⅝⌐ ≤∆╢ ╩ ╡ ∆ ≢№╢⁹

∕─√╘⁸ │ ╩ ⌐ ™⁸ ╩ ⅎ╢↓≤⅜◦☻♥ⱶ ─ ╩ ↕∑╢

≢ ≤⌂╢⁹ ─ ≤⇔≡ ↕╣≡™╢╙─│ ⌂ↄ⁸ ⌂

─ ╛ ╩ ⇔√ ╩ ℮ ⅜ ™⁹ ≤│⁸ ╩ ─

⌐ ∟⁸ ⌂≥ ─ ─ ╩ ∆╢√╘─ ≢№╢⁹╟∫≡⁸ ─ ⌐

─◖▬ꜟ╩ ∟⁸∕─◖▬ꜟ≤ ─ ≤⅜ ╩ ™⁸ ─ ╩ ∆╢⁹ 

⌐│ ≤ ⅜№╢⁹ ⌐ ⌐│⁸ ⅜ ≢ ≢№╡⁸

⅜ ⅝ↄ ≤⇔≡ ™╛∆™⁹ ─ ╩ ∆╢ │ ⅜ ⅝ↄ⌂╡ ─ ╛

⌂≥⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ╩ →∆⅞╢≤ ⇔ ≢│ ⅜ ∆╢

─≢ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ │⁸ ≤ ─ ┘ ⌐

╢ ─ ⌐ ⅝⌂ ╩ ↑╢√╘ ⅜ ≢№╢⁹ │ ⅜≢⅝╢╟℮⌐

─ ╛ ╡ ─ ↕╛ ⁸ ⌐ ⅜ ⌐⌂╢⁹ ⅜

─ │⁸ ╩ ⌐ ∆╢↓≤⅜ ⌐⌂╢⁹ ⌂≥≢│ ⌐

╛◖fi◒ꜞ⁸♩כ ⅜ ╦╣╢↓≤╙№╢⁹ 2.2.1 ⌐ ⁸ 2.2.2 ⌐

─ ╩⁸ 2.3.1

2.1 . 7 ●ꜝ☻ ─  

כ◑ꜟⱠ◄כꜝכ♁₈ ₉ ╒⅛ 

2.1 . 8 CPC ─  

₈ ◄Ⱡꜟ כ◑ Ɫfi♪Ⱪ♇◒₉ ◄Ⱡꜟ כ◑  
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2. 3.1 ⌐ ─ ⁸ ⌂≥╩╕≤╘≡ ∆⁹ 

 

 

ᵑ   ᵔ     ᵗ     ᵚ    

ᵒ   ᵕ     ᵘ     ᵛ ╡  

ᵓ   ᵖ   ᵙ     ᵜ ╡  

 

2.2 . 1 ─      2.2 . 2 ─  
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2. 3.1  ─  

 ∑™     

 

◄ⱳ◐◦  

◓fi▫♥כ◖  

0.6 0.8  

 

60ϴ  

╩ ⅎ╢↓≤≢

≤⌂╡⁸ ⁹ 

≤─ ─

⅜ ╢↓≤⅜№╢⁹ 

3 5 ≢ ה ⅎ╩ ⁸

⁹ 

●ꜝ☻◒꜡☻╩ ⌐ ╣╢⁹ 

●ꜝ☻♅♇ⱪ╩ ╣╢⁹  

↔≤⌐ ⁸Ⱨfiⱱהꜟכ

⁹ 

╡  

◌ꜟ◦►ⱶ  

☿ⱷfi♩ꜝ▬♬fi◓  

13 14mm 

 

 

 

 

426ϴ  

─ ◌ꜟ◦►ⱶ☿ⱷfi

♩≢ 426ϴ╕≢─ ⌐

ⅎ╢⁹ 

│ ─ ≤╒╓

∂⁸ ─⸗ꜟ♃ꜟ☿ⱷfi♩⌐

═≡ │ ⁸

⁸ ╩ ∫√╕╕ ∆╢

⅜№╢⁹ ⌐╟╡⁸ ™

⅜ ∂╢↓≤⅜№╢⁹ │

⁸24 ⌐ ⁹  

Ⱪꜝ☻♩ ⁸↓≡≢ ⁹ 

─√╘⁸ 10

─ ╩ ↑⁸ ─

╩ ↕∑╢⁹  

FRP ꜝ▬♬fi◓  

ה  

 

80ϴ  

FRP3 ╡─ ⌐ ♩כ◖→

⁸ │ ⁹ 

ꜝ▬♬fi◓─ ↕│ 2.0

3.0mm⁸ ⅜ ⁹ 

≢─ ⅜ ⁹ 

◄ⱳ◐◦ ●ꜝ☻ⱴ♇♩ 2  

◄ⱳ◐◦ ♇ⱨ▼☻ⱴכ◘

♩ 1 ─  

ⱨ꜠כ◒ꜝ▬♬fi◓   

ה  

 

80ϴ  

◄ⱳ◐◦ ⱬ⁸≢☻כ ─

ה ⌂≥─ ⌐ ⅎ

╢⁹ 

♃▬ⱪ≢ ⅜ ⁸

⁸ ⅜ ⁹ 

≢─ ⅜ ⁹ꜝ▬♬fi◓

↕│ 0.4 0.7mm⁹ 

◄ⱳ◐◦ ⌐●ꜝ☻ⱨ꜠כ◒

╩ ꜡ה↑│⁸

≢ꜝכ 2 ╡⁸♩♇ⱪ◖כ♩≢

→⁹ 

☻
♥
fi
꜠
☻

 

SUS304  

 

70ϴ  

▬○fi  

20mg/l  

⁸ ⁸ ▬○fi

⌐ ↄ⁸ ╣⅜ ↓╡╛

∆™⁹ 

⁸90ϴ ≢  

ה ╡╩ ╡ᾋ300 ─

╩ ⁹ ⌐ ∂≡

╩ ╡ ↑╢⁹ 

ה ה ╩ ⁹ 

™╕√│ ⁹ 

 

SUS316 304 ≤ ∂≢№╢⅜⁸

ↄ⁸ ⁹ 

SUS316L 304 ─ ⱶ꜡◒הꜟ◔♇♬⌐

╩ ⁸⸗ꜞⱩ♦fi⌂≥ ╩

⇔⁸ ╩ ⁹ 

SUS444 ┘ ╩ ⌐

⇔√ Cr Mo ⱨ▼ꜝ▬♩ ≢⁸

╣⌐ ∆╢ ⅜ ⁹ 

−™ ⌐ ⅜ ⁹

⁹  

☻
♥
fi
꜠
☻ 

◒
ꜝ

♪

 

SS400 SUS304 
 

 

70ϴ  

▬○fi  

20mg/l  

≤☻♥fi꜠☻ ≤─

≥℮⇔╩ ⌐ ⇔⁸

™─ ↕╩ ⅛⇔√ ≢№

╢⁹ 

─ ⁸ ╣⅜

↓╡⌐ↄ™⁸ ⅜ ⁹ 

∕─ │☻♥fi꜠☻ ≤ ∂⁹ 

ᾋ300 ─ ╩ ⁹ 

SUS444 ╩ ⅝⁸

╩ ╡ ↑╢⁹ 
SS400 SUS316 

SS400 SUS316L 

SS400 SUS444 

₈ ₉  
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2.3   

◄Ⱡꜟ◑כ│ ↕╣⌂™⁹ ∫≡⁸ │ ⌐ ⅜ ™ ≢╙

╩ ℮↓≤⅜≢⅝╢ ─╙─╩ ∆╢⁹ ╩ ∆╢ ≤⇔≡⁸ ●☻⁸

●☻⌂≥╩ ∆╢●☻Ⱳ▬ꜝ⁸כ ╛ ⌂≥╩ ℮ ╛ Ⱳ▬ꜝ⁸כ ╩

∆╢ⱥכ♩ⱳfiⱪ ⁸ Ɑ꜠♇♩╩ ∆╢Ɑ꜠♇♩Ⱳ▬ꜝכ⌂≥ ₁─ ⅜№╡⁸™

∏╣╙ ⌐ ╖ ╦∑╢↓≤⅜ ≢№╢⁹╕√⁸ ≤ ╩ ≈─ ⌐ ⇔⁸

╩Ᵽ♇◒▪♇ⱪ≤⇔≡ ∆╢ ╙ ↕╣≡™╢⁹ ∆╢◦☻♥ⱶ⌐ ∫√ ╛

╩ ∆╢⁹↓╣╠─ ╩ ∫√◦☻♥ⱶ─ ╩  2.3 . 2⌐ ∆⁹ 
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 2.3 . 2  

ᵑ Ⱳ▬ꜝכ Ⱳ▬ꜝכ  
ה  10mAq 

ה  0.84 S  300Mcal/H Ⱳ▬ꜝכ  

ה  

ה ⅜ ↕™√╘⌐⁸Ⱳ▬ꜝכ ⅜ ⅝ↄ⌂╢⁹  

─≥ⱶ♥☻◦כꜝכ♁ה ⁸ ─ ─ ⅜ ⅝™⁹ 

ONהOFF ─ ⅜ ↄ⌂╢√╘⌐  

ה ─√╘⌐⁸ ⌐╟╢ ⅜╟™⁹ 

ᵒ Ⱳ▬ꜝכ  
ה  30mAq 

ה  0.80 S  300Mcal/H Ⱳ▬ꜝכ  

ה Ⱳ▬ꜝכ  

ה ⅜ ⅝™√╘⌐⁸Ⱳ▬ꜝכ ⅜ ↕ↄ≢⅝╢⁹  

ה ≢╙ ⅜ ⅝™√╘⁸ONהOFF ⅜ ⌂ↄ⌂

╡ ─ ⅜ ↕™⁹  

ה ─ ⅛╠─♪ꜝⱨ♩⌐╟╢ ⅜ ⅝™⁹  

ᵓ ⱥכ♃כ  
ה  50mAq 

ה  0.85 M  300Mcal/H  

ה Ⱳ▬ꜝכ ♃fi◒ ⱳfiⱪ  

ה ה     

ה ⅜ ↕ↄ⁸ ─√╘⁸ ─ ⅜ ⇔™⁹ 

ה ⱳfiⱪ─ ⅜ ≤⌂╡⁸ꜝfi♬fi◓◖☻♩ ⁹  

ה ─ ─ ⅜ ⅝™√╘⁸ ⅜ ⁹  

ᵔ ⱥכ♃כ ה   50mAq 

ה  0.93 N  300Mcal/H  

ה Ÿ  

ה ה     

ה ≢ ≢╙ ─ ⅜ ↕™  

ה ⌐╟╢ ─√╘⁸ ─ ⅜ ⇔™⁹ 

ה ╩ ⇔⁸Ⱨכ◒◌♇♩ ┘ ╩◖fi♩꜡כꜟ

∆╢⁹ 

ᵕ ⱥכ♩ⱳfiⱪ♅ꜝכ  

ה ╛ ╩ ≤∆╢⁹  R407C) 

ה  50Hz/60Hz  2.64/2.5 M  52.6kw/59.5kw  

DB=7ϴ⁸WB=6ϴ 60ϴ 65ϴ  

ה ≢№╢⅜ ≢ ⅜ ™⁹ ꜝfi♬fi◓◖☻♩│ ™  

ה Ⱨכ◒ ∆╢≤ꜝfi♬fi◓◖☻♩ ≤⌂╢⁹ 

ה ⌂ ─ ⁹  

ᵖ ◄◖ CO2 ⱥכ♩ⱳfiⱪ ה  ╩ ≤∆╢⁹ CO2) 

ה  50mAq 

ה   3.7 H  15kw  

DB=7ϴ⁸WB=6ϴ 9ϴ 65ϴ  

ה ≢№╢⅜ ≢ ⅜ ™⁹ ꜝfi♬fi◓◖☻♩│

™  

ה Ⱨכ◒ ╩ ∆╢≤ꜝfi♬fi◓◖☻♩ ≤⌂╢⁹ 

ה ⌂ ─ ⁹  

─90ϴה COP=3.0  ᵗ Ᵽ▬○ⱴ☻Ⱳ▬ꜝכ  
ה Ɑ꜠♇♩⁸♅♇ⱪ ⁸ ⁸Ᵽכ◒⌂≥  

ה  0.92 B  350kw  

ה ⌐╟╡⁸CO2 ♀꜡≤⌂╢⁹  

ה ⅜ ⅝ↄ⌂╢⁹  

ה ─ ⅜ ⁹  

ה ⌐╟╡⁸ 85ϴ  

○▬Ᵽה ─ ⅜ ↄ ↕╣≡™╢⁹ 

Ɑ꜠♇♩
♅♇ⱪ
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2.4   

╩ ≤∆╢ ◦☻♥ⱶ⌐│⁸₈ ₉ ⌐ ◦ꜞ

◌◕ꜟ⁸ ♀○ꜝ▬♩ ╩ ⇔√₈ ₉⁸ ─ ≢№╢₈♦◦◌fi

♩ ₉⁸ ─ ה ⌐ ∆╢ ה ╩ ∆╢₈ ₉⁸ ┘

₈ꜝfi◐fi◘▬◒ꜟ ₉ ⅜№╢⁹∕─ ≢ ↕╣≡™╢─│⁸₈ ₉⁸₈ ₉

┘₈♦◦◌fi♩ ₉≢№╡⁸ ╙ ⅜ ™─│₈ ₉≢№╢⁹ ≢│⁸

↑⌐ ↕╣√₈ ₉⁸ ─ ╩ ≤⇔√₈

₉⁸ ┘₈ ₉⅜ ↕╣ ⌐

↕╣≡™╢⁹ 

 

2.4.1    

2.4.1 ⌐ ─ ╩ ∆⁹ ╩ⱬכ☻ ≤⇔≡⁸

─ ≢№╢⁸ ≤ ╩ ⇔≡™╢≤≤╙⌐⁸

─ ≢╙ ≤⌂╢╟℮⁸ │ ⅛╠ ∆╢ ╩

⅛╠ ∆╢╟℮⌂ ≤⌂∫≡™╢⁹ │ ⌐ ↕╣ ≢

⇔⁸ ⅜ ™ │ ⅜ ≢№╢⁹ ⅜ ↄ⌂╢≤⁸Ᵽ♇◒▪♇ⱪ≢№

╢ ≢ ™ ⅝⇔≡ ≢ ⇔⁸ ↕╣╢ ⌐ ∆╢⁹  

⌂⅔⁸ ⌐ ╩ ⇔ ∆╢ │⁸ ⅜

╟╡╙ ↄ ↕╣≡™╢⅜⁸10~20%╕≢─ ─ ╩ ⇔ ≢⅝╢⁹  

 

 

· ╩ ⌐ ⇔⁸ ∞↑≢│ ╩╕⅛⌂ⅎ⌂™≤⅝⌐ ≢ ⌐Ᵽ♇◒▪

♇ⱪ╩∆╢⁹ 

· ⌐│⁸ ╩ ↄ ≤⇔⌂™ ⅜ ≢№╢⁹  

· ⌂ ╩ ╕≢ ⌐ ⇔⁸ 100 ⌐ 75ϴ─ ─

⅜ ≢№╢⁹ 

· ≤ ╩ ∆╢◦☻♥ⱶ⌐ ═≡⁸ ☻Ɑכ☻⅜ ↕ↄ⌂

╢⁹ 

 

 

2.4.1   

│ ⌂ⱨ꜡⁸╠⅛≥↓╢№≢כ │ⱷכ◌כ⌐╟╡ ⌂╢⁹ 
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2.4.2   

  2.4.2 ⌐ ─ ╩ ∆⁹ │ ⌐ ⇔ ꜞ♅►ⱶ ╩

∆╢⁹ ╩ ⇔⁸ ≢ ⇔ ≤⇔≡ ⌐ ╡ ╖⁸ ◖▬

ꜟ≢ ↕∑ ╩ ╢⁹ ◘▬◒ꜟ╩ ℮√╘─ │⁸ ⌐ ═

80 90ϴ ≤⌂╢⁹ │ ⁸ ⁸ ┘ ⌂◦☻♥ⱶ

─√╘⁸20 100kW ─ ⅜ ≢№╢⁹ ─ │⁸ ≢⅝╢

⅜ 70 95ϴ─ ⌐ ⅜╡⁸ Ⱳ▬ꜝכ╛ ⱳfiⱪ⁸ ⱳfiⱪ ┘

╩ ⇔√ ╙ ↕╣≡™╢⁹  

 

 

· ╩ ≤∆╢ ≢№╡⁸ ⅜ ≢ ≢№╢⁹  

· ╛ ╩ ⇔≡⁸ ╩ ╦⌂™ ⅜≢⅝╢⁹ 

· 70 95ϴ ≢ ⅜≢⅝╢⁹ 

 

 

2.4 . 2 ─  

 

 

2.4.3   

│⁸ ─ ╦╡⌐◦ꜞ◌◕ꜟ╛♀○ꜝ▬♩⌂≥─ ╩ ™√╙─≢⁸

╛ │ ≤╒╓ ∂≢№╢⁹70 350kW ─ ⅜ ↕╣≡™

╢⁹ │ ⌐ ╦╣⁸ ⌐ ╩ ⇔⁸ ⌐│

╩ ∆╢⁹ 

2.4. 3⌐ ─ ╩ ∆⁹ ⌐ 2 ─ ≤ ⁸

⅜ ╘╠╣≡™╢⁹ ⌐│ ⁸ ⌐│ ⅜ ↕╣≡⅔╡⁸ ≤ ⌐

│ ≤ ⅜ ↕╣≡™╢⁹ ≤ ⅜ ⌐ ╡ ⅎ╠╣⁸ ⇔≡

╩ ╡ ⇔≡ ╩ ℮⁹ ≢ ⅜ ⅎ╢√╘⁸ ⌐╙ ╛◖

─fiꜛ◦כ꜠Ⱡ▼☺כ ≢ ╩ ℮ ⌐ ╦╣╢⁹  
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· 60 80ϴ ≢ ⅜≢⅝╢√╘ ╛ ≢ ⅜≢⅝╢⁹  

· ⅜╒≤╪≥ ™√╘ ⁸ ⅜ ↄ ⌐ ╣╢⁹  

· ⱨ꜡fi╩ ╦⌂™ ≢ ⌐ ╩ ⅎ╢ ╩ ⇔⌂™⁹  

55 90ϴ25 35ϴ

6 20ϴ
 

2.4 . 3 ─ ╖ 

 

2.4.4  ♦◦◌fi♩  

♦◦◌fi♩ │ ≤ ⌂╡⁸ ╩ ∆╢ ≢№╡⁸ ─ ⅜ 60ϴ

─ ≢ ⌂√╘ ─fiꜛ◦כ꜠Ⱡ▼☺כ◖╛ ⅜ ≢⅝╢⁹  

↓─ │⁸ ⅛╠ ╡ ╣╢ ╩ ≢ ⇔⁸ ⇔√ ╩

≢ ⇔⁸ ≢ ╩ ↕∑╢↓≤⌐╟∫≡ ╩ ⇔≡ ⌐ ╡

╗╙─≢№╢⁹ │ ⅛╠─ ╩ ≢ ⇔⁸ ≢↕╠⌐ ⇔

╩ ∫≡⁸ ⁸ ⌐ ∆╢⁹◦ꜞ◌◕ꜟ⌂≥─ ─ ⅜ ≢ ≢№╢√

╘ ╛ ⅜≢⅝╢⁹  

 

 

· ╩ ╡ ╪≢ ⇔⁸ │ ⌐ ∫√ ⁸ ⌐ ↕╣╢√╘ │

⇔⌂⅜╠ ↕╣╢⁹ 

· ♦◦◌fi♩ │ ≢ ™ ⌐⌂╠⌂™ ≢ ⌐ⱷꜞ♇♩╩

⇔⁸ ╩ ∆╢ ─ ⌐ ⇔≡™╢⁹  

· ≢ ≢⅝╢ⱡfiⱨ꜡fi ≢№╢⁹ 

 

2.5   

│⁸ ─ ™ ⅛╠ ™ ┼ ⌐ ╩ ↕∑╢ ≢№╢⁹ ┘

─ ╩ ℮╙─≢№╡⁸ ⌐╟╢ ╛ ∞↑≢⌂ↄ⁸ ⁸

─╒⅛⁸ ⁸ ⁸ ⌂≥ ⌂ ⌐ ↕╣≡™╢⁹ ⌂≤↓╤≢│⁸

╛כ♃◄☺ꜝ─ ≢ ↕╣╢ⱨ□fi◖▬ꜟꜚ♬♇♩╙ ─ ≢№╡⁸Ⱳ▬ꜝ

│כ ─ ≤╙ ⅎ╢⁹ ◦☻♥ⱶ⌐⅔™≡│⁸ ≢ ⇔√ ╩

⌐ ∆╢↓≤⅜ ↄ⁸↓─ ↕╣√ ╩₈ ₉≤∆╢≤⁸ ╩ ∆╢↓

≤⌐╟╡⁸ ⌂≥─₈ ₉╩ ∆╢↓≤⅜≢⅝╢⁹ ─◦☻♥ⱶ╛ⱪהꜟכ ה

─ ה ◦☻♥ⱶ⌐⅔™≡ ↕╣⁸ ─ ≤⇔≡│⁸ⱪ꜠כ♩ ⅜

≢№╢⁹ 
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2.5.1  ─  

 │⁸ ⌐╟╢ ⁸ ≤⌂╢ ─ ה ∑⌐╟╢ ⌂≥⅜№╢⁹

◦☻♥ⱶ⌐⅔™≡│ ⌐ⱪ꜠כ♩ ⅜ ╦╣≡™╢⅜⁸ ⁸ ◦☻

♥ⱶ─ ⅜ ∆╢↓≤╙ ↕╣╢↓≤⅛╠⁸ ⌐≈™≡ ∆╢⁹ 

 

 

 

2.5 . 1 ─  

₈ ₉  2005 11 ╟╡  

 

 

(1) ⱪ꜠כ♩  

◦☻♥ⱶ⌐⅔™≡ ╙ ↕╣

≡™╢ ≢№╢⁹ ≢№╢ⱪ꜠

☻꜠fi♥☻⌐♩כ ╛♅♃♬►ⱶ⌂≥─

─ ™ ╩ ⇔≡ 0.5 1.0

─ ⌐ⱪ꜠☻ ⇔≡™╢⁹↓─ ⱪ

─♩כ꜠ ꜟכ◦⌐ ●☻◔♇♩╩

⇔⁸●▬♪Ᵽכ⌐ ⇔⌂⅜╠ ⱪ꜠כ

♩╩ ⌡ ╦∑≡™⅝⁸ ─ⱨ꜠כⱶ≢

╖ ╪≢ ↑╢ ⌐⌂∫≡™╢⁹ 

ⱪ꜠כ♩─ │ ⅜ ╣╢╟℮⌐

─ ⅜ ↑≡№╡⁸ ≤

⅜ ⌐ ╣≡ ⱪ꜠כ♩≢ ↕

╣╢⁹ 

ⱪ꜠כ◦│♩כꜟ ●☻◔♇♩⅜☿♇

♩↕╣╢↓≤⅜ ≢№╢⅜⁸●☻◔♇

♩╩ ⇔⌂™ ─ⱪ꜠כ♩

╙№╢⁹ 

  

 

 

 

ⱨ▫fi  

כfi◓♃꞉ꜞכ◒  

ה  

ה   

♃꞉כ  

⅝  

 

 

 

 

∕─  

 

 

 

☻Ɽ▬ꜝꜟ  

◦▼ꜟ▪fi♪♅ꜙכⱩ  

ⱪ꜠כ♩ⱨ▫fi▪fi♪♅ꜙכⱩ

Ⱪכꜙ♅♪ⱨ▫fi▪fi♩כ◕ꜟ◖ 

 
ⱪ꜠כ♩  

ⱣꜟⱩ ⅎ  

 

 

  2.5 . 2ⱪ꜠כ♩ ─  
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2.5.2   

 ─ ─ꜟכ◔☻⁸≡⇔≥ ╛ ╣⌐╟╢ ─ ─ ⅜№

╢⁹∕─√╘⁸ ⌂ ╕√│ ⇔⌂™≢ ╩ ℮↓≤⅜ ╕╣╢⁹

─ ─ ─ꜟכ◔☻⁸⅜™⌂╙≢≤╒╣⧵│ ⇔╛∆™ ─ │ ⅜ ≢

№╢⁹ 

2.5.3 ה   

 ⌐⅔™≡⁸100ϴ ─ №╢™│ ╩ ≤∆╢ │⁸

─ ╩ ↑╢⁹ ⌐│⁸ ⁸ ⁸ ⁸

─ ⅜№╡⁸ ⁸ ⁸ ⁸ ─ ≤⌂╢⁹╕√⁸ ≤⇔≡

≤⇔≡ ╩ ∆╢ ⁸ ─ MPa ≤ ─ ⅜ 0.004╩ ⅎ

╢╙─⌐≈™≡│ ●☻ ─ ─ ╩ ↑⁸ ─ ⅜ 15ſ╩

ⅎ╢╙─⌐≈™≡│⁸ ─ ╩ ↑╢⁹ 

 

2.6   

 ╛ ─ ⌐│⁸ ─◖fiⱬ◒♃כ╛ ⁸ ⌐ ╦╣╢ⱨ□fi◖▬

ꜟꜚ♬♇♩⌂≥⅜№╢⁹ ≢ ↄ ╦╣╢─│ ≢№╢⁹ 

2.6.1  ◖fiⱬ◒♃כ 

─ⱨ▫fi ⅝◖▬ꜟ╩ ⇔√ ─ ≢⁸ ╩ ⇔≡ ╩

↕∑⁸ ╩ ⁸ ↕∑╢ ≢№╢⁹◖fiⱬ◒♃כ⌐ ╩ ⇔≡

⌐ ╩ ↕∑╢╙─│⁸ⱨ□fi◖fiⱬ◒♃כ≤ ℮⁹ ⌐ ─ ╩ ⇔≡

≢ ╩ ℮⅜⁸ ╩ ⇔√╙─╙№╢⁹ ⅜ ↄ ⅜ ™⁹ 

2.6.2   

≢ ╩ ℮≤⅝⁸◦☻♥ⱶ─ ╩ ↄ∆╢√╘⌐ ⅜ ╕╣╢⅜⁸∕─√╘

⌐ ╙╟ↄ ╦╣╢─│ ≢№╢⁹  

⌂ ╩ ℮√╘⌐│ ╩ ™⁸ ╩ ⇔√ ≢ ⇔⌂↑╣┌

⌂╠⌂™⁹ ≢ ℮ │ ⅜ ↄ⁸ ⱤⱠꜟ⌐⌂∫≡™╢╙─╛⁸ ╩

─◖fi◒ꜞכ♩⌐ ⇔≡ ⇔⌂⅜╠ ╩ ℮ ⅜№╢ 2.6 . 1 ⁹ ─ │

5 20ɫ ─ ╛ ⱳꜞ◄♅꜠fi ⌂≥⅜ ╦╣╢⁹  

≢│ ╩ ╛ ⌐ ╡ ╖ ∆╢╙─╛ ╩ ⇔≡ ─◖fi◒ꜞכ

♩⌐ ⇔⌂⅜╠ ╩ ╘╢ ⌂≥⅜№╢⁹ 

 

2.6 . 1 ◖fi◒ꜞכ♩ ╘ ╖ ─ ─  

₈ ◦☻♥ⱶ Ɫfi♪Ⱪ♇◒₉  

 

· ─◖fi◒ꜞכ♩⌂≥⌐ ╩ ╘ ╗ │⁸ ⅜ ⅝™√╘⌐ ─ ∟ ⅜╡ ™⁹

╩ ℮ ⌐ ↕╣⁸ │ ↄ∆╢ ⅜ ™⁹ 

· ─ → │⁸ⱨ꜡כꜞfi◓∞↑≢│⌂ↄ◌כⱭ♇♩╛◖ꜟ◒⁸ ⌂≥⅜№╡ ╙ ₁

≢№╢⁹ ⌂≥│ ⅜ ↕™⅜⁸ ⅜ ⅝™√╘ ─ ∟ ⅜╡ │ ↄ⌂╢⁹ 

http://www.mmkst.com/interior/menu08_027.html
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2.6.3  ⱨ□fi◖▬ꜟꜚ♬♇♩ 

 

7

 

 

2.7  ⸗כ◘ 

⁸│⸗כ◘ ⌐ ↄ ™╠╣≡™╢⁹ ─ ☿fi◘כ ≤

─ ─ ☿fi◘כ ╩ ⇔≡ ⇔⁸ ─╒℮⅜ ╟╡

↑╣┌ ⱳfiⱪ╩ ⇔≡ ⁸ ─╒℮⅜ ↑╣┌ ⱳfiⱪ╩ ↕∑╢ ╩

℮⁹ ⱳfiⱪ╩ ↕∑╢ │ ⌐╟╡ ⌂╢⅜⁸3 10ϴ≢ ON⁸0.5 5ϴ≢ OFF ⌐

↕╣≡™╢╙─⅜ ™⁹ ⌐⁸ ☿fi◘כ─ ╩ ∫≡ ─ ⅜ 100ϴ

ↄ⌐⌂∫√≤⅝⁸ ─ ╛ ╩ ⇔≡ ⱳfiⱪ╩ ↕∑╢ ╙ ∆╢⁹ 

 

0 1 2 3 4 5 6 7 8 9 10 11 12

ON

OFF

 

 2.7 . כ◘fi☿─⸗כ◘ 1 ↑      2.7 . ─⸗כ◘ 2  

 

SOURCE CONTACT LOWTEMP. HI GH TEMP.

SENSOR

AC100V
50/ 60Hz

ⱳfiⱪ P1

TH

TL

 

 2.7.3 ─♩♇♃☻⸗כ◘   

₈ ◦☻♥ⱶ₉₡2009 11 ₢  

 

2.8  ⱳfiⱪ 

ⱳfiⱪ╩ ⌐ ∆╢≤ ⁸ ⁸ ⌐ ≢⅝╢⁹ ≢ ⌐

↕╣╢─│ ⱳfiⱪ⅜ ™⁹ ─ ⌐╟╡ ≤ ⅜№╡⁸ ™ ╖ ⌐╟∫≡

™ ╖≤ ™ ╖⅜№╢⁹ ≢│ ╩ ∆╢√╘⁸ ◦☻♥ⱶ╛ⱳfiⱪ ╡

─ ⌐⅔™≡◐ꜗⱦ♥כ◦ꜛfi╛ ⌂≥⌐ ⅜ ⌐⌂╢⁹  
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· ◐ꜗⱦ♥כ◦ꜛfi│ ─ ⌂ ≢⁸ ∆╢≤ⱳfiⱪ ⅜ ⇔ ╛

⁸ ╩ ⅝ ↓∆⁹ⱳfiⱪ ™ ╖ ╩ ™ ╖ ≤∆╢⁹  

· │ⱳfiⱪ ─ ⌂ ─ ≢ ↓╡ ─ ⁸ ╩ ∆╢⁹

╩ ⇔⁸ ─ⱳfiⱪ≢│☻꜡כ♃☻כ♩ ╩ ™ ⌂ ╩⌂ↄ∆⁹╕√⁸

│ ╩ ∆╢⌂≥─ ╩ ╢⁹  

· ≢│ ─ ↕╕≢ ╩ ⇔ →╢ ⅜ ⌐⌂╡ ⌐ⱳfiⱪ ⅜ ⅝

ↄ⌂╢⁹↓─√╘⁸ ─ ⌐ ⅝⌂ ≢ ⇔⁸ ╩ ╘√ ⌐ ╩ ↕∑╢

⌂≥─ ╙ ⅎ╠╣≡™╢⁹ 

· ≢│ ⅜ ↕╣≡™╢√╘ ⌐ ⌂ↄ⁸ ⌐╟╢ ─ ≢

⅜≢⅝╢√╘ⱳfiⱪ │ ↕ↄ⌂╢⁹  

 

2.9  Ɫfi♪ꜞfi◓Ⱳ♇◒☻  

≢ ╩ ∆╢ ≢№╢⁹Ɫfi♪ꜞfi◓Ⱳ♇◒☻│ⱨ□fi≤♄fiⱤ⁸כ

≢ ↕╣≡™╢⁹ 2.9.1 │ ≤ ⅜≢⅝╢Ɫfi♪ꜞfi◓Ⱳ♇◒

☻≢№╢⁹ 

│ 2.9 . 2 a ⁸ ⅜№╡ ⌂≤⅝ ⅜ ⁸ⱨ□fi╩

⇔≡ ⌐ ╩ ╡ ╖ ∆╢⁹  

│ 2.9 . 2 b ⁸ ⅜№╣┌ⱨ□fi╩ ⇔≡ ʄ ≢ ╩ ⇔⁸

╩ ╘ ⌐ ∆╢⁹ ╩ ∫≡ ⌐ ╩ ⇔√ │ ⌐ ↕╣╢⁹  

 

 2.9 . 1 Ɫfi♪ꜞfi◓Ⱳ♇◒☻≤  

 

 

a                   b  

2.9 . 2 Ɫfi♪ꜞfi◓Ⱳ♇◒☻─  

OM כꜝכ♁  
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2.10   

2.10.1  ⅝ כ▪◄ ⅝  

─ ⅜ ↄ⌂∫√╡⁸ ⅜ ⌂ ⌐│⁸ ─ │ ↄ⌂╢⁹↓─

╩ ↄ√╘⌐ ─ ╛ ∞╕╡─ ∆╢ ⌐ ╡ ↑╢⁹⌂⅔⁸ ⱳfiⱪ─

╛ ─ ⌐│ ╡─ ⅜ 100ϴ ≤⌂╢ ⅜№╢─≢⁸ ╩ ┬

⅜№╢⁹ ╩ 2.10.1 ⌐ ∆⁹ 

 

─ ⌐≈™≡  

⌐│⁸ᵑ ⌐ ╕╣╢╙─⁸ᵒ ⌐ ⅜ ↕╣≡ ∆╢╙─⁸ᵓ ⌐

─ ⁸ ─ ⌐╟╡ ⅜ ↕╣≡ ∆╢╙─⅜№╢⁹ ◦☻

♥ⱶ─ │⁸ ⌐ᵓ─ ⌐ ∆╢ ⅜ ↄ⁸ ⅝ ╩ ∆╢⁹  

 

 

 2.10.1 .  ⅝ ─  

♥▬◄ꜟⱩ▬  

 

2.10.2   

⅜ ◦☻♥ⱶ─ ⁸◦☻♥ⱶ┼─ ─ ●☻ ╩ ⌐ ⇔⁸

─ ⌐│⁸ ╩ ™ ╖⁸ ╩ ∆╢⁹ ⱳfiⱪ ⌐

⌐ ╩⇔≡⁸ ─ ╩ ⌐∆╢⁹ ⌐ ⅜ ≢⁸ ─√╘⌐

⁸ ⅝ ╩∆╢ ⌐ ≢№╢⁹⌂⅔⁸ ⅝ ⁸ ⱳfiⱪ

─ ╛ ─ ⌐│ ╡─ ⅜ 100ϴ ≤⌂╢ ⅜№╢─≢⁸ ╩

┬ ⅜№╢⁹ 

⌐ ∆╢ ─ │⁸ ≢│⌂ↄ⁸ ⅝ ─ ⌐╟╡ ℮⁹  

●☻◔♇♩

◌Ᵽכ

Ⱳ♦▫

ⱨ꜡כ♩

 
 2. 10. 2 ─  

♥▬◄ꜟⱩ▬  
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2.10.3   

─ ┘ ╩ ∆╢ ╩∆╢⁹ ┘ ─ │ ⌐╟∫≡ ∆╢⁹

↓─√╘ ⅜ ⇔⁸ ⌐⌂╢≤↓─ ⅜ ∆╢⁹  

꜠Ᵽכ

☺☻◒

ⱣⱠ

 

2.10.3  ─  

 

2.10.4   

⅛╠─ ╩ ⇔⁸ ─ ⌐∆╢ ╩∆╢⁹ ─ ⅜ ⇔≡╙⁸◦☻

♥ⱶ─ │ ⌐ ↕╣╢⁹╕√⁸ ⁸כ♫כ꜠♩☻│⌐ ⁸

⅜ ↕╣≡™╢⁹ 

ⱣⱠ

♄▬ꜘⱨꜝⱶ

☺☻◒

כ♫כ꜠♩☻

  

2.10.4  ─  
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2.10.5   

─ ⌐│ ⁸Ᵽ♃ⱨꜝ▬ ⁸ ⅜ ↕╣╢⁹ ⁸Ᵽ♃ⱨꜝ▬ │

─ ╩ ⌂ ≤⇔⁸ │ ─ ≤⇔≡ ™╢⁹  

Ɫfi♪ꜟ♫♇♩
Ⱡכⱶⱪ꜠כ♩
⁷⁷⁷Ɫfi♪ꜟ

⁷⁷Ɽ♇◐fi◓♫♇♩
⁷⁷⁷⁷⁷⁷◓ꜝfi♩
⁷⁷⁷⁷⁷Ɽ♇◐fi◓
☻♃ⱨ▫fi◓Ⱳ♇◒☻
⁷⁷⁷⁷⁷ⱲfiⱠ♇♩

☻ꜝⱶ
☺☻◒

Ⱳ♦▫

▬fi☺◔כ♃כⱲꜟ♩

☻ⱪꜞfi◓꞉♇◦ꜗ
▬fi☺◔כ♃כ
Ⱳ♇◒☻◌Ᵽכ

ꜟכ▬ⱶⱱכ◊►

☻♩♇ⱤכⱲꜟ♩ה♫♇♩

☻◒♇Ⱳכꜘ◑

☻►ꜞfi◓꞉♇◦ꜗ

Ⱳ♇◒☻Ⱳꜟ♩

ꜞfi◓
ⱶכ◊►

ꜞ♃▬♬fi◓ꜞfi◓

ꜝⱣכ♫▬ꜝכ

☻♥ⱶ

☺☻◒

Ⱳ♦▫

◌ⱣכⱲꜟ♩

●☻◔♇♩

◌Ᵽכ
☻ⱪꜞfi◓꞉♇◦ꜗ

 

  2. 10.5 ─     2.10.6  Ᵽ♃ⱨꜝ▬ ─  

 ₈ ♥◐☻♩₉  

 

 

Ɫfi♪ꜟ♫♇♩
Ⱡכⱶⱪ꜠כ♩
⁷⁷⁷Ɫfi♪ꜟ

⁷⁷⁷⁷⁷☻♥ⱶ
Ɽ♇◐fi◓♫♇♩
⁷⁷⁷⁷◓ꜝfi♩
⁷⁷⁷Ɽ♇◐fi◓
⁷⁷⁷ⱲfiⱠ♇♩

ⱲfiⱠ♇♩

Ⱳ♦▫

꜡♇◒♫♇♩

☺☻◒

 
2.10.7  ─  

 ₈ ♥◐☻♩₉  

 



2  ⌂ ─ ≤  

 33 

2.10.6   

≤ ─ ╩ ⇔⁸ ─ ╩ ∆╢⁹ ─꞉♇◒☻⅜ ╩ ∆╢

꞉♇◒☻◘כ⸗ ─╒⅛⁸ ╙№╢⁹ 

 

2.10.8 ꞉♇◒☻◘כ⸗ ─  

♩♇♃☻⸗כ◘  

 

 

2.10.7   

─ ╩ ⇔⁸ ─ ╩ ∆╢⁹ ∆╢ ─ ≤ ─ ⅛╠⁸

⌂ ─╙─╩ ∆╢⁹ 

 

 

2.10.9 ─  
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3  ┼─ ─  

3.1  ◦☻♥ⱶ─  

◦☻♥ⱶ│ ╛ ≢ ╠╣╢ ◄Ⱡꜟ◑כ╩ ∫≡ ─ ╛

─ ╩╕⅛⌂™⁸ ↕≤ ⌐ ◄Ⱡꜟ◑כ╛CO2 ╩ ∆╢⁹ ─

≢№╣┌ ≤ ⇔≡ ─ ╩ ℮↓≤⌐⌂╢⅜⁸ ─ ≢│ ╛

⌐ ∫√ ╩ ⁸ ∆╢⁹₈◄Ⱡꜟ◑כ─ ─ ⌐ ∆╢ ₉⅜ 20 5

⌐ ↕╣⁸ 21 4 1 ↕╣√⅜⁸↓─ ≢╙ ◄Ⱡꜟ◑כ▪▬♥ⱶ≤⇔≡

⅜ ╡ →╠╣≡™╢⁹ 

 

 

3.1 .1 ⱨ꜡כ 

 

(1) ≤ ≤─ ╩ ⅎ√ ≢ ─ ⁸ ⁸ ╩ ∆╢⁹ ⌐

∆╢ ╛ ╩ ⌂ↄ∆╢↓≤≢ ╩ ╠∆↓≤⅜≢⅝╢⅜⁸ ─

⁸ ╡ ⅜ ⌂™≤ ⌂ ⅜ ╠╣⌂ↄ⌂╢⁹ ─ ⁸ ⁸

⌂≥╩ ─ ⁸ ─ ╛ ─ ⁸ ⁸ ─ ╩ ∆╢⁹ 

(2) ∆╢ ╛ ─ ⁸ ⌐╟∫≡⁸ ─ │ ⅝ↄ ⌂╢⁹ │

╩ ∆╢ ⌐⌂╢≤≤╙⌐⁸ │ ╩ ╖⁸ │ ─√╘─

⌐⌂╢⌂≥ ™ ⌐╟∫≡│ ╩ ↕∑⁸ ◄Ⱡ⌐ ≈↓≤⌐⌂╢⁹

─ ╩ ╠∆⌐│ ─ ⅜№╢⁹1) ─ ⅝↕╩ ↕ↄ∆╢ 2) ─

╩ ╘╢ 3) ╩ 2 ╛Ɑ▪כ●ꜝ☻⌂≥ ─ ™╙─⌐∆╢ 4)└↕⇔╛

╩ ↑╢⁹ 
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(3) ─ ╩ ⌐∆╢ ⁸ ─ ™ ╩ ⅎ≡ ⌂ ╩ ∆╢⁹

─ ╛ ⁸ Ɽ♃כfi⌂≥│ ─ ╛ ⱦꜟ⁸ ⁸ ⁸

⌂≥ ⁸ ─ ™ ⌐╟∫≡ ⅝ↄ ⌂╡ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ 

(4) ─ ⅜ ∂≢╙⁸ ╛ ⌂≥ ⌐ ⅜ ⅝™ ≤⁸ⱱ♥ꜟ╛ ⌂≥

⌐ ⅜ ⅝™ ≢│ ◦☻♥ⱶ─ ⅜ ⌂╢⁹∕╣╠╩ ∫√ ≢

╛◄Ⱡꜟ◑כ ⁸CO2 ⌂≥─ ╩ ≡≡ ◦☻♥ⱶ─

╩ ℮⁹ 

(5) ─╟℮⌂ ≤ ╛ ─╟℮⌂ ╛ ≢│⁸ ◦☻♥ⱶ─

⅜ ⌂╢⁹ ≢│ ╩ ⇔⌂↑╣┌⌂╠∏⁸ ≢│ ─ ╖⌐ ⅎ⌂↑

╣┌⌂╠⌂™⁹ ─ ™ ≢│ ⌐ ⇔⌂↑╣┌⌂╠⌂™↓≤│™℮╕≢╙⌂

™⁹ │ ╛ ⁸ ⌐╟∫≡ ⌂╢⁹ 

 

3.2  ◦☻♥ⱶ─ ─  

◦☻♥ⱶ╩ ה ∆╢⌐ √╡⁸ ⅜ ⌐ ╠╣╢ ≢№╢↓≤│╙

∟╤╪⁸ ─ ╛ ⁸ ┘ ╕≢ ⌐ ∆╢ ⅜№╢⁹

◦☻♥ⱶ╩ ⌐ ╡ ╣╟℮≤∆╢ ⁸ ⌐ ∫√ ≢⌂↑╣┌⌂╠∏⁸

─ ─ │ ⌐ ⌐ ∆╢↓≤⅜ ⌐⌂╢⁹ 

3.2.1   

│∕─ ⌐╟∫≡ ╛ ⅜ ⌂╢⁹ │ ─ ⌐ ∆╢∞↑≢

⌂ↄ⁸ ─ ⌐╙ ╩ ⅎ╢⁹ ─ ╛ │∕─ ╛ ↕⌂≥⌐╟╡⁸

⌐ ╩ ╢ ╙№╡⁸ ─ ⌐│∕╣╠╩ ⇔√ ≤∆╢⁹ 

3.2.2  ≤  

⌐╟∫≡ ╛ ⁸ ─ ─ ⅝↕╛ ─Ɽ♃כfi⅜ ⌂╢⁹ ⌐

⌐╟∫≡ ⅜ ∆╢√╘⁸ ─ ╛ ╩ ⅎ≡⁸ ⌐№∫√ ─ ⁸

╩ ∆╢⁹ ╩ ∆╢ │ ╩ ⅝ↄ∆╢⅜⁸ ≢│ ─ ⅜

≤⌂╢ ⅜ ╕╣╢⁹ 

─ │ 4 ≢ ∆╢  

3.2.3  ◦☻♥ⱶ─  

─ ╛ ⁸ ⌐╟╡ ◦☻♥ⱶ╩ ∆╢⁹ 

◦☻♥ⱶ⁸ ◦☻♥ⱶ⁸ ◦☻♥ⱶ  

3.2.4  ─  

◦☻♥ⱶ╩ ∆╢ ─ │⁸ ⌐╟∫≡ ─ ⌐ ⅜ ∂√╡⁸

⅜ ↄ⌂╡ ⅜ ⅝ↄ⌂∫√╡∆╢√╘⁸ ≤ ⇔≡ ∆╢ ⅜№╢⁹

│ ⌐ ↄ─⅜ ≢⁸ ─ ⌐│ ⌐⇔≡♦◙▬fi ↄ ≢⅝╢⅜⁸ ─

≢│ ⅜ ⅝™⁹ ⌐ √∫≡│ ─ ╛ ↕⁸ ╛ ─ ⁸

⁸ ╩ ┬ ─ ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ ─ │ ─ ╩╟

ↄ ↑╠╣╢ ⅜ ≢№╢⅜⁸ ╛ ⌐╟∫≡│ ⌐ ≢⅝⌂™↓≤╙ ™⁹

↓─ ⁸ ─♦◙▬fi≤≤╙⌐ ⅜ ╛∆ↄ⁸ ─ ⌂™ ─ ⌐∆╢⌂≥

⌂ ╩ ∆╢⁹ 

◄Ⱡꜟ◑כ≤™℮ ⅛╠ ─ ╩ ⅎ╢≤⁸ │≢⅝╢∞↑ ↄ ⇔⁸

┼─ ╙ ╘≡ ↄ∆╢─⅜ ≢№╢⁹ ≤ ⅜ ╣≡™╢≤™℮↓≤│

⅛╠─ ─╖⌂╠∏⁸ ⅜ ⅎ⁸▬♬◦ꜗꜟ◖☻♩⁸ꜝfi♬fi◓◖☻♩≤╙⌐ ∆

╢↓≤⌐⌂╢⁹ 
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(1) ─  

─ │ ─ ╛ ⁸└↕⇔⌂≥ ₁⌂ ⅜ ⅎ╠╣╢⅜⁸ ─

╛ ─ ┘ ╛ ⁸ ─ ─ ⌂≥⌐ ⇔≡

⇔⌂↑╣┌⌂╠⌂™⁹ 3.2.1 ⌐ ─ ╩ ∆⁹ 

 

> 

· │ ╩ ╢ ╛ ⅜⌂™↓≤╩ ⇔⁸ ─ ╛ ─ ╩ ╘√

≢ ╩ ∆╢⁹ ⌐ ╩ ⌐ ╡ ╗ ⌐∆╢⁹ 

· ─◘▬☼╛ ⌐ ⅜№╡⁸ ─ ╛ │ ≢ ↕╣╢√╘♦◙▬fi

⌐℮╕ↄ ↕∑╢√╘⌐ ⅜ ≢№╢⁹ 

· ♦◙▬fi╛ ∆╢ ⁸◦☻♥ⱶ ╩ ⇔≡ ─ ⁸ ╩ ∆╢⁹

◦☻♥ⱶ ╛ │≢⅝╢∞↑ ⌐ ™ ⌐ ⇔ ⌂ ╩ ∆⁹ 

· ╛ ─ ⌐ √∫≡│ ╛ ⁸ ╩ ⇔√ ⌐∆╢⁹ 

· ─ ⌐ √∫≡│ ≤─ ╛ ◄Ⱡꜟ◑כ╩ ⅎ≡ ╘╢⁹ 

· ─ │ ⌐ ⇔ ╩ ↑╢ ≢№╣┌ ≢⅝╢√╘⁸ ╛ ⌂≥ ⌐

⌐ ∆╢ ≤ ╩ ∫≡ ⌂ ╩ ∆╢ ⅜№╢⁹ 

 

(2) ─  

─ │⁸ ╛ ⁸ ⁸ ⁸ ⌂≥ ↄ─ ⅜ ⅎ╠╣╢

⅜⁸ ◄Ⱡꜟ◑כ─ ≤ ⌐ⱷfi♥♫fi☻☻Ɑכ☻⅜ ╣╢╟℮⌂ ╩ ∆

╢⁹ 3.2 .1 ⌐ ─ ╩ ∆⁹ 

 

> 

· ╛ ─☻Ɑכ☻│ ─ ⌐ ⇔≡ ⅝ↄ⌂╢√╘⁸∕─ │

⌐ ⇔≡ ╛ ⅛╠≢⅝╢∞↑ ™ ⌐ ⇔ ╩ ⌐∆╢↓≤⅜

╕╣╢⁹ 

· │ ↄ⌂╢√╘⁸ ⌐ ⅎ╠╣╢ ╛ ⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

· ⌐ ∆╢≤ │ ─ ⅜ ⌐ ⅎ╢⅜⁸ │ ╩ ↕∑╢

√╘ ⅜ ⌐⌂╢⁹  

 

 3.2 .1 ה   
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(3) ─  

≢ ╦╣╢ ╛ ─ │ ⌐ ╡⁸ ─ ╙ ™⁹

─ │ ╛ ⁸ ╛◦☻♥ⱶ─ ┘ ╛ ⁸ ⌂≥─

╛ ה ─ ⁸ ╩ ⇔≡™╢╙─╩ ∆╢⁹ 

≢ ╙ ⌂↓≤│⁸ᵑ ה ⌐ ⅎ╢⁸ᵒ ⅜ №╢⁸ᵓ

⌐ ╣≡™╢⁹ ◦☻♥ⱶ─ ╛ ⁸ │ ╛ ╩ ⇔≡⁸

╛☻♥fi꜠☻ ⁸ ⁸ ⌂≥╩ ∆╢⁹ ⁸ ⌐ ⇔≡│ ╛

∕─╒⅛─ ≢ ∆╢⁹ 

 

 

· │ ⅜ ⇔⌂™╟℮⌐ ⌂ ╩ ∆⁹ ⌐ⱣꜟⱩ╛ ⁸ⱨꜝfi☺ │≢⅝╢∞

↑ ⅜ ⇔⌂™╟℮⌐ ∆╢⁹ 

· ─ ⅝ ⌐│ 150 300ϴ─ ⌐⌂╢√╘⁸ ─ │ ⌐ ─№╢

≤⇔⁸ ⌐ ─ ⌐╟╢ ╩ ⇔⁸ ⌐ ∂≡ ╩ ∆╢⁹ 

· ◦☻♥ⱶ≢│ ⌐ ⌐ ⅜ ╡ ⇔╛∆™√╘ ─ ™ ╩ ∆

╢⁹ │ ╡ ≢ ⇔⁸ ⌐ ◦☻♥ⱶ≢│ ⱳfiⱪ ⌐ ─

⅜ ↑╛∆ↄ⁸ ⱳfiⱪ ⌐ ⇔╛∆ↄ ∆╢⁹ 

· ◦☻♥ⱶ≢ ╩ ℮ │ ╡─ ≤⇔≡ ─ ╩ ←⁹ 

· ─ ⁸ │ ⌐ ⌐ ⅜ ╣╢╟℮⌐ꜞⱣכ♃ꜞ☻כfi ⅜ ╕⇔™⁹ 

· ꜞⱣכ♃ꜞ☻כfi─ ⁸ ╩ ⌂ↄ∆╢╟℮⌐ ╡ ─ ╩ ↄ ╡⁸

─ │≢⅝╢∞↑ ↄ⌂╢╟℮⌐ ∆╢⁹ 

· ─ ╩ ⌐ ∆╢≤ 1 ╩ ╣╢ ⅜ ↄ⌂╡ ⅜ ⇔ⱳfiⱪ ⅜

⅝ↄ⌂╢─≢⁸ ╩ ╖ ╦∑≡ ∆╢≤╟™⁹ ⌐ ⌐ ╩ ∆↓≤

⅜ ≢№╢⁹ 

· Ⱬ♇♄כ │ ─ 2◘▬☼▪♇ⱪ╩ ⌐∆╢⅜⁸ ─ ⅜ 1 1.5m/s

⌐⌂╢╟℮⌐ ∆╢⁹ 3.2.2 ⌐ ─ ╩ ∆⁹ 

3.2.2  ─  
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3.2.5  ≢─  

 ≢─ ╩ 3.2.1 3.2.5 ⌐ ∆⁹ 

 

3.2.1  ≢─  

   ⱷfi♥♫fi☻ה  

 

ה ≢⅝╢ ╩ ∆╢⁹ 
ה ─ ⌐╟╡ ╛

⅜ ╕╢─╩ ∆╢√╘
─ ╩ ↄ∆╢⁹ 

ה ⁸ ╩ ∆╢⁹ 
ה ╩ ∆⁹ 
ה ─◓fi◦כ◔≥

♇fi◓≤Ⱬ◦כ◔⁸
כ♄ ꜞכ◦⌐≤⌂
fi◓ ⌐╟╢ ╩
∆⁹ 

 

 
ה ⁸ ╕╦╡─ⱷfi
♥♫fi☻ ╩ ∆╢⁹ 

ה ─  
  

 

ה ─ ∆╢ ⌐│ ↑⌂
™ ⁹ 

ה ─ ⌐╙ ⅎ╢╟℮⌐
╩ ╛∆⁹ 

  

 
ה ⌐╟╡ ∆╢ ╣⅜⌂
™ ╕╡⌐∆╢⁹   

∕─ ה  ⌐ ⅎ╢ ≤∆╢⁹   

 

3.2.2  ≢─  

 

   ⱷfi♥♫fi☻ה  

 

ה ⅝ ─√╘─
╩ ∆╢⁹ 

ה ⌐ ⅜ ╠⌂™
⌐Ⱬ♇♄כ╩ ↑

╢⁹ 

ה ╩≤
╢⁹ 

⌐ ╩ ↄ⁹ 
╩

∆╢⁹ 
╩ ∆╢ 

 

ה ⅝⌐╟╡ ⌐ ⅜
╢√╘ ⌐ ∆╢⁹ 

ה ꜡☻╩ ↕ↄ∆╢√╘⁸
─ ╖╩ ↄ∆╢⁹ 

ה ⅝⌐⅛⅛╢ ╩ ⇔⁸
≢ ⅜ ↓╠⌂™╟℮

⌐∆╢⁹ 
ה ╩ ∆╢⁹ 

  

 

ה ⅝⌐╟╡ ⌐ ⅜
╢√╘ ⌐ ∆╢⁹ 

ה ⅝ ─√╘─
╩ ∆╢⁹ 

ה ─ ╖╩ ↄ∆╢⁹ 
ה ╩ ∆╢⁹ 

ה ⱥכ♃כ╩
∆╢⁹ 

ה ─ ─
╩ ∆╢⁹ 

ה │ ╕≢
╡ →≡ ℮⁹ 

ה ╩≤
╢ 

⌐ ╩ ↄ 
╩

∆╢ 
─  

 

 

ה │ ⌐ ⇔⌂™╟
℮⌐ ∆╢⁹ 

 

ה ─  
ה ─  
ה ⌐ ∆╢

⌐ ∆╢ 

∕─   
ה ⁸ ╩
℮⁹ 
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3.2.3 ה  ≢─  

 

3.2.4  ≢─  

 

3.2.5  ∕─ ─ ≢─  

 

   ⱷfi♥♫fi☻ה  

 

ה ⅜ ↕⌂™
⅜№╢─≢ ⌐│
∆╢⁹ ─ ╩

∆╢⁹  
ה ─ ╣⅜№╢√╘

≤∆╢⁹ 
ה ─ ╣⅜№╢√╘

╩ ↕ↄ∆╢⁹ 
☻ꜝ●ה ╩ ∆╢ ╩⁸

⌐ ≢⅝╢╟℮⌐∆
╢⁹ 

ה ╛ ◖fi◒ꜞכ♩
│⁸ ─
─√╘⁸◖fi◒ꜞכ♩─
⅛┬╡ ╩ ↄ∆╢⁹╕
√⁸ ─ ⌐╙
∆╢⁹ 

⁸
⌂≥⌐╟╡
╩ ⇔⁸ ⌐
∂≡ ╩ ℮⁹ 
ה ⌐ ∆╢ ⁸

⌂≥─ ╩
≡╢⁹ 

ⱷfi♥♫fi☻⁸ה
─

╩ ∆╢ 

 

ה ─ ╣⅜№╢√╘⁸
⌐ ∆╢⁹ 

ה ╛ ─ ↑⌐ↄ™
⌐ ∆╢⁹ 

ה ╩ ⇔√
╙⁸ ╛ⱴfiⱱכꜟ─
⌂≥─ ⌐ ∆

╢⁹ 

 

ה ─ ╣⅜№╢√╘⁸
─ ⌐ ⇔ ┘⌐ↄ™

╙─╩ ∆╢⅛⁸ ─
™ ╩ ℮⁹ 

ה ─ ꜝ♇
◐fi◓ ⌐☻♥fi꜠☻╩

⇔√ ╙⁸ ╩
∆╢⁹ 

∕─  
ה ⁸ⱷfi♥♫fi☻ ╩

∆╢⁹  
ה ꜡☻╩ ⇔√

╩ ℮⁹ 

   ⱷfi♥♫fi☻ה  

 

ה ⌐ ⅜ ↕╣≡™╢
⁸ ●☻⌐╟╢

⌐ ∆╢⁹ 
☻ꜝ●ה ╩ ⌐ ≢⅝
╢╟℮⌐∆╢⁹ 

ה ─ ⌐ ∆╢⁹ 

 

   ⱷfi♥♫fi☻ה  

 

ה ⌐╟╢ ⌐ ∆╢⁹ 
ה ●☻⅜ ∆╢ ⌐
│ ⇔⌂™⁹ 

ה ─ ⌐ ∆╢⁹ 
ה ⌂ ╩ ∆
╢⁹ 

ה │ ╛⅛
⌐ ∆╢⁹ 

 
ה ●☻⅜ ∆╢ ⌐
│ ⇔⌂™⁹ 

ה ⌂ ╩ ∆
╢⁹ 

 

 
ה ●☻⅜ ∆╢ ⌐
│ ⇔⌂™⁹ 

ה ⌂ ╩ ∆
╢⁹ 

 

ה  ╩ ∆╢⁹   

∕─  
☻ⱷfi♥♫fiה ─ ╩
∆╢ 
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3.2.6  ◦☻♥ⱶ─ ─  

◦☻♥ⱶ╩ ה ∆╢⌐ √╡⁸ ⅜ ⌐ ╠╣╢ ≢№╢↓≤│╙∟

╤╪⁸ ─ ╛ ⁸ ┘ ╕≢ ⌐ ∆╢ ⅜№╢⁹

╩ ∆╢ ─ │ ─ ╡≢№╢⁹ 

(1)  

╩ ╢ ╛ ⅜⌂™↓≤╩ ⇔⁸ ╩ ⌐ ╡ ╗ ⌐∆╢⁹

╛ ─ ⌐ √∫≡│ ╛ ⁸ ╩ ⇔√ ⌐∆╢⁹ 

(2)  

♦◙▬fi╛ ∆╢ ⁸◦☻♥ⱶ ╩ ⇔≡ ∆╢⁹ 

(3)  

╛ │ ↕ↄ⌂╢╟℮⌐ ∆╢⁹ ⌐ ─ ™ ─ ⌂

≥│ ─ ╩ ⅝ↄ⇔ ─ ╩ ⌂ↄ∆╢ ⅜ ⌐

⌂╢⁹ 

(4)  

│ ⅜ ⌐ ≢⅝╢ ≤⇔⁸Ɽ♇◦Ⱪ ⌂ ╩ ⇔≡ ╡⌂™

╩ ≢╕⅛⌂℮⁹ 

(5)  

╩ ↄ ⇔∆⅞╢≤ ⅜ ⇔⁸ ⅜ ⇔⁸ ⁸ ⅜

⌐⌂╡ ⌐ ╩ ⌂℮↓≤⌐⌂╢⁹ ∫≡⁸ ╛◦☻♥ⱶ╩ ─ ≢

╩ ∆╢⁹ 

(6) ◦☻♥ⱶ─  

◦☻♥ⱶ ╛ │≢⅝╢∞↑ ⌐ ™ ⌐ ⇔ ⌂ ╩ ∆⁹ 

(7)  

◄Ⱡꜟ◑כ─ │ ⌐╟∫≡ ↕╣╢√╘ ─ │ ≤⇔≡

≤∆╢ ─100 ╩╕⅛⌂ⅎ╢ ⌐∆╢⁹ 

(8) ◦☻♥ⱶ─  

◦☻♥ⱶ⌐│ ◦☻♥ⱶ⁸ ◦☻♥ⱶ ┘ ≤ ⅜№╢⅜⁸∕╣∙

╣─ ⌐№∫√◦☻♥ⱶ─ ╛ ╩ ℮⁹ 

(9)  

≤ ╩ ⇔≡⁸ ⅜ ↄ⁸ ⌂ ≢ ∆╢⁹ ─ ⁸

│ ╛ ⌂≥⌐╟╢ ≢ ╘╠╣╢↓≤⅜ ™⁹ 

(10)  

─ №√╡50 100ſ⌐∆╢↓≤⅜ ™⅜ ⅜ ↄ ⌐ ⅜ ⌂

™ │ ╩ ↕ↄ≢⅝╢⁹ 

─ ⁸ ─ ⌐╟╢ ╛⁸ⱳfiⱪ

⌐ ⁸ ⁸ ⌐ ⇔≡™╢ ⅜ ⌐ ∫≡ↄ╢ ⌐

⇔≡ ╩ ╘╢⁹ 

(11) ─  

─ ⁸ ─ ⌐╟╢ ╩ ⌂ ─

♃fi◒╩ ↑╢⁹ ─ ♃fi◒╩ ↑╢⁹ 

⁸ ╩ ╦∏⁸ ─ ⌐ ℮ ╩ ∆╢√╘─ ╕√│

⌂ⱷfi♥♫fi☻╛⁸ ה ⅜ ≤⌂╢⁹ 

(12)  

╛ ⌐ ∆╢ │ⱷfi♥♫fi☻╩ ⇔√ ╩⅔↓⌂™⁸ⱷfi♥♫fi☻

☻Ɑכ☻╛ ╩ ⇔≡⅔ↄ⁹ 
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3.2 .6⌐ ◦☻♥ⱶ ─ ╩╕≤╘≡ ∆⁹ 

 

3.2 .6  ◦☻♥ⱶ ─  

ה     ה   

─  

╩ ∆╢⁹

╟╡ ◄Ⱡꜟ◑כ

⌐ ⇔◦☻♥ⱶ╩

⌐⇔⌂™⁸◦☻♥ⱶ─

╩ ∆╢ ─

⁸ ╙ ╗  

42ϴ ─  

1 ▪Ɽ⁸♩כⱱ♥  ꜟ

75 300ſ/ה    

2  

7.5 11.5ſ/ה   

3  20ſ/ה  

1 ╩ ↕ↄ∆╢

100W/   

2 ─

╩  

1 ╩ ↕ↄ∆

╢100W/   

2 ◄Ⱡ ─

╩  

 

─  

│ ╩ ⌐

⌐±15° ⌐⌂╢╟

℮⌐ ∆╢ √∞⇔

±45° ∫≡╙

─ │ ↕™  

─ │

─ -5° 

─  

1 ה ◦☻♥ⱶ

+ 10 20°  

2 ─ +

20 30°  

─  

1 ◦☻♥ⱶ

─ │

10° 

2 ─

10 20°  

 

─ ╘  

⁸ ⁸♃כ♦

⅛╠◦☻♥ⱶ ⁸

╩ ⇔≡

∆╢ 

№√╡─

50 150ſ/ 

─Ⱨכ◒ ⌐

≢ ╩100%

≤∆╢ ⁸ │

─ 40 50%╩

⌐∆╢ 

╩

∆╢ ⁸ ╡

─ │20m2/USRT

╩ ≤∆╢⁹ 

─Ⱨכ◒ ⌐⁸

⅜ ⌐⌂╢↓≤ 

 

─  

⁸ ┘ ─

╩ ⇔≡ ∆╢ 

№√╡─

50 80ſ/ 

№√╡─

25 50ſ/ 

╡─

25Є/m2 ╛ ╩

 

─  

⅜ ™√ ─

╩ ≢⅝╢↓

≤⁸ ⌐╛↕⇔™◄Ⱡꜟ

≢כ◑ ≢№╢↓≤ 

─ ⅜ ╟ↄ

≢⅝╢◦☻♥ⱶ≤∆╢ 

─ ⅜ ╟ↄ

≢⅝╢◦☻♥ⱶ≢⁸ ─

⅜ ™ 

⅜ ™√ ╙

╩ ≢⅝╢↓

≤⁸ ─ ┘

─ ⅜ ™↓≤ 
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 ◦☻♥ⱶ─  

4.1  ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢  

◦☻♥ⱶ─ │⁸╕∏◦Ⱶꜙ꜠כ◦ꜛfi⌐╟∫≡◦☻♥ⱶ─ ╩⅔↓⌂™⁸↓

╣╩ ⌐ ╩ ℮⁹◦Ⱶꜙ꜠כ◦ꜛfi⌐│⁸ ≤ ⅜№╢⁹ ─ ≢│

⌐╟╢ ≢ ℮⅜⁸ ⌐│ ⌐╟╢◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⌂™

⌐≈⌂→╢⁹ │⁸ ◦☻♥ⱶⱷכ◌כ⅜ ♁ⱨ♩╩ ™√ ⱪ꜡

◓ꜝⱶ╩ ⇔≡⅔╡⁸↓╣╩ ⇔≡ ∆╢⁹  

⌐╟╢ ╩ ⌐ ─√╘─◦☻♥ⱶ─ ─ ╛

⁸ ⌂≥ ╩ ∆╢⁹ 

    

≢│⁸1 365 ─ ╛♃כ♦ ╩♃כ♦ ⌐ ⇔≡ 365 ╩ ⇔≡

─ ╩ ™ ╛ ⌂≥╩ ╘╢⁹ 

◦Ⱶꜙ꜠כ◦ꜛfi─ │ 4.1 .1 ⌐ ∆╟℮⌐⁸ ─ ─ ⁸♃כ♦ ♃כ♦

┘ ╩ ╘√ ─ ╩ ╡ ╖⁸ ╛ ╩ ⇔⁸∕─

╩ ⇔ ⌐ ╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌂ ─☻♥♇ⱪ│ 4.1.2 ⌐ ∆╟℮⌐ ─⁸ Ҝ Ҝ Ҝ◦☻

♥ⱶ Ҝ Ҝ Ҝ ╩ ℮⁹ ⅜ ≢№╣┌⁸ ╩ ⅎ≡

⇔ ─™ↄ ⌐⌂∫√≤↓╤≢ ┼ ╘╢⁹ 

⅔╟┘ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢ │⁸ 5 ╩ ™√∞⅝√™⁹ 

 

4.1 . 1 ─fiꜛ◦כ꜠ꜙⱵ◦כꜝכ♁  

4.1.2  ◦Ⱶꜙ꜠כ◦ꜛfi─☻♥♇ⱪ 

♩כ♃☻
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4.2  ─  

4.2.1   

│∕─ ⌐╟∫≡ ╛ ⅜ ⌂╢⁹ │ ─ ⌐ ∆╢∞↑

≢⌂ↄ⁸ ─ ⌐╙ ∆╢√╘◦☻♥ⱶ─ ⌐ ╩ ⅎ╢⁹ ╛ ⁸

⌂≥─ │⁸ ─ ╛ ∟ ⅜⁸ ⌐ ╩ ╢↓≤⌐╟∫≡ ╦╢─≢⁸

─ ⌐≈™≡╙⁸∕╣╠≤─ ⁸ ╛ ↕─ ╩ ⇔≡ ∆╢⁹ 

◦☻♥ⱶ─◦Ⱶꜙ꜠כ◦ꜛfi⌐ ⅎ╢ │♃כ♦ ₁─╙─⅜№╢⅜⁸ ⌐

™╢ ⌂ ╩♃כ♦ ⌐ ∆⁹◦Ⱶꜙ꜠כ◦ꜛfi≢│ ⌂ ╩♃כ♦ ∫≡⁸

⌐ ∆╢ ◄Ⱡꜟ◑כ ╛ ╩ ∆╢⁹  

ה

ה

 

4.2.1  ─  

 

(1)  

╩ ⅎ╢≤⅝ ⌐ ∆╢ │≢⅝╢∞↑ ™↓≤⅜ ╕╣╢⁹

│ ≤ ─ ≢№╡⁸ ⁸ ⁸ ⁸ ┘ ─

⁸ ⌐╟∫≡ ⌂╢⁹ ╛ ⁸ ⁸ │ ⅎ╠╣⌂™√╘⁸

╩ ∆╢≤⅝│ ─ ╛ ╩ ─ ⁸ ⌂ ─ ╛ ⁸

╩ ⇔⌂↑╣┌⌂╠⌂™⁹ 

4.2.3 │ ≤ ─ ─ ╩ ⇔√╙─≢⁸ ─ │ ╛ ⌐╟╡

₁ ₁ ∆╢√╘ ─ │ ⁸ ⁸ ─ ⌐⌂╡⁸ ⌐╟∫≡ ⅝

ↄ ∆╢⁹ 

 

4.2. 2 ─  

Ŭ

ɓ

ů

h
ɔ

Ŭ

ɘ [ °]  

ɖ [ °]  

[ °]  

ɗ  

ɨ  

4.2.3  ≤ ─  
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(2) ≤  

4.2.4 │ ─ ─ ╩ ⌐⁸ ─ ⌐╟╢ 1 ⁸8 ⁸

─ ╩ ⇔√╙─≢№╢⁹ ≢│ 32° ⅜ ╙ ⅝ↄ⌂╡ 1 │

60°⁸8 │ 13° ⅜ ╙ ⅜ ™⁹↓─ ╟╡⁸ ⌐ ∆╢⌐│

32° ⅜ ╙ ≢⁸ ≢│ 50 60°⁸ ≢│ 10 20°

⅜ ╙ ⅜ ⅝ↄ⌂╢⁹╕√⁸ ─ ╠╣╢ │ 4.2.5 ─╟

℮⌐⌂╢⁹ 

0

2

4

6

8

10

12

14

16

18

20

0 10 20 30 40 50 60 70 80 90

Ŭ

0

10

20

30

40

50

60

70

80

90

 

   4.2.4  ≤      4.2.5  ⅜ ╠╣╢  

 

(3) ≤  

≤ ⌐ ⅜ ╣╢≤ ⌐ ∆╢ ⅜ ∆╢⁹1 ≤ 8 ┘

≢⁸ ─ ⅜ ╣√≤⅝─ ─ ∆╢ │ 4.2.6 ⌐ ∆╟℮⌐⌂╡⁸

⌐ ⅜ ⅝™≤⅝⌐ ⅜ ⅝™⁹1 │ ⅜ ⅝™≤⅝⌐ ─ ⅜ ⅝

ↄ⌂╢⁹⌂⅔ ─ ⅜ 90°─ ⁸8 │⁸ ⅜ ⅝™≤⅝⌐ │

∆╢⁹ 

ɔ

0

2

4

6

8

10

12

14

16

18

20

0

ɔ

0

2

4

6

8

10

12

14

16

18

20

0

ɔ

0

2

4

6

8

10

12

14

16

18

20

0

 

a 30°       b 60°        c 90° 

4.2.6  ≤  

 

(4) ⌂ ─♃כ♦  

⌐ ⌂ ─♃כ♦ ╩ ∆⁹  

ᵑ ▪ⱷ♄☻ ♃כ♦ ⅜ ⇔≡™╢▪ⱷ♄☻ ─♃כ♦ ╩♃כ♦

⇔⁸   ≢╕≤╘√╙─≢15 ─ ⌂ ≡⇔≥♃כ♦ EA

⅜♃כ♦ ↕╣≡™╢⁹ 

ᵒ ה ♃כ♦ METPV ◄Ⱡꜟ◑הכ NEDO

⅜ ┼ ⇔≡ ╠╣√ ה ≢☻כⱬ♃כ♦ ╘∂│╩♃כ♦

ה ╙ ⁸ ⅜ │♃כ♦⁹╢№≢ ⁸ ─ ≥♃כ♦

( ɖ=0°)  

 ɘ 30°   ɘ 60°   ɘ 90°  
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⇔≡ ↕╣≡™╢⁹ 

ᵓ ♦כ♃ⱴ♇ⱪMONSOLA05*(801) ⅜( ) ◄Ⱡꜟ◑הכ

NEDO)─ ⌐╟╡ ⇔√ 801 ─▪ⱷ♄☻─

 ⁹╢№≢☻כⱬ♃כ♦

ᵔ HASP ה ⅜ ⇔√ ⁹╢№≢♃כ♦  

 

ⱶ♥☻◦כꜝכ♁ ≢│ ─ⱴ♇ⱪ♃כ♦ ╛

EA ╢╟⌐♃כ♦ ⁸ ┘ ─ כ♦≡╘≥╕╩♃כ♦

♃ⱬכ☻ ⇔≡⅔╡⁸ ⅜♃כ♦─╠╣↓│≢ ≢⅝╢⁹ 

4.2.2   

│ ╛ ⁸ ⅛╠─ ⌂≥⌐╟╡ ⌂╢√╘ ≢

↕╣√ ─ ╩ ℮↓≤⅜ ╕⇔™⅜⁸ ⌐│ │ ⌐╟∫≡ ⌂╢√╘⁸

╩♃כ♦⌂ ℮↓≤⅜ ™⁹ ⱶ♥☻◦כꜝכ♁│♃כ♦ ⅜

⁸ ╩ ⇔╕≤╘√ ♃כ♦ 198 ⱶ♥☻◦כꜝכ♁⁹₈╢№⅜

♃כ♦ ┘ SSS-1001 ⱶ♥☻◦כꜝכ♁₉︠   

 

4.3   

4.3.1  Ɽ♃כfi 

◦☻♥ⱶ─ │⁸ ↔≤─ ⁸ ─ ⅜fiכ♃Ɽה ─ ⌂

⌐⌂╢⁹ ─ ╩ ╘╢√╘─ ⁸│≡⇔≥♃כ♦ כꜝכ♁₈

◒♇Ⱪכ♃כ♦ ₉╛ ⌂≥≢ ⁸ №√

╡ ≤ Ɽ♃כfi⅜ ↕╣≡™╢⁹ ⌐ ─ ─ ⁸

Ɽ♃כfi─ ╩ ∆⁹ 

 

(1)  

4.3.1   

  

 

   

kWh/m 2 MJ/m 2 MJ/m 2 MJ/m 2 

 189.00 7.56 246.96 552.60 

 170.00 334.80 309.60 334.80 

ⱱ♥ꜟ 200.00 334.80 334.80 418.68 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  
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ה (2) Ɽ♃כfi 

ᵑ ⱦꜟ 

4.3.2    

      

1 24 8.04 13.79 25.93 4.08 

2 23 7.37 17.24 22.79 3.84 

3 26 8.23 13.79 17.66 4.78 

4 25 8.22 10.34 4.27 6.38 

5 23 8.40 6.90 0.00 8.23 

6 26 8.58 3.45 0.00 11.11 

7 26 9.18 3.45 0.00 14.00 

8 27 9.01 3.45 0.00 15.81 

9 24 8.40 3.45 0.00 11.88 

10 25 8.55 6.90 0.00 8.87 

11 24 8.11 6.90 7.98 6.44 

12 26 7.91 10.34 21.37 4.58 

 299 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  

 

4.3.3  ─   

 

 

1  8  10  

            

0 1.83 0.00 0.00 0.00 1.90 0.00 0.00 0.00 1.83 0.00 0.00 0.00 

1 1.65 0.00 0.00 0.00 1.55 0.00 0.00 0.00 1.65 0.00 0.00 0.00 

2 1.65 0.00 0.00 0.00 1.55 0.00 0.00 0.00 1.65 0.00 0.00 0.00 

3 1.65 0.00 0.00 0.00 1.55 0.00 0.00 0.00 1.65 0.00 0.00 0.00 

4 1.65 0.00 0.00 0.00 1.55 0.00 0.00 0.00 1.65 0.00 0.00 0.00 

5 1.65 0.00 0.00 0.00 1.55 0.00 0.00 0.00 1.65 5.21 0.00 0.00 

6 1.65 1.97 0.00 0.00 1.55 3.79 0.00 0.00 1.65 0.26 0.00 0.00 

7 1.48 0.33 0.30 0.00 1.72 4.55 0.00 1.28 1.48 3.91 0.00 0.20 

8 5.61 1.64 16.99 9.09 5.27 6.06 0.00 9.43 5.61 5.21 14.76 10.43 

9 6.31 6.57 12.29 9.09 5.79 4.55 0.00 9.15 6.31 4.43 13.65 11.22 

10 6.84 5.75 8.09 9.09 6.33 11.36 0.00 9.00 6.84 11.98 7.48 10.14 

11 6.84 14.78 10.29 9.09 7.02 13.64 0.00 9.22 6.84 10.68 8.39 10.48 

12 6.84 12.48 10.49 9.09 7.02 15.13 0.00 9.00 6.84 19.78 12.44 9.74 

13 6.84 27.09 10.29 9.09 7.02 11.36 0.00 9.22 6.84 5.47 13.04 10.38 

14 6.84 8.70 8.39 9.10 7.02 7.58 0.00 9.30 6.84 6.51 12.84 10.44 

15 6.84 4.43 8.19 9.09 7.02 4.55 0.00 10.23 6.84 5.47 12.54 10.14 

16 6.84 4.27 9.09 9.09 7.02 6.06 0.00 9.00 6.84 5.99 3.44 6.48 

17 6.84 4.27 5.59 9.09 7.02 3.79 0.00 9.22 6.84 5.47 1.42 5.39 

18 6.84 3.78 0.00 9.09 6.85 4.55 0.00 5.37 6.84 5.73 0.00 4.81 

19 3.40 3.94 0.00 0.00 3.30 3.03 0.00 0.29 3.40 2.60 0.00 0.00 

20 3.05 0.00 0.00 0.00 3.30 0.00 0.00 0.29 3.05 1.30 0.00 0.15 

21 2.68 0.00 0.00 0.00 2.60 0.00 0.00 0.00 2.68 0.00 0.00 0.00 

22 2.18 0.00 0.00 0.00 2.43 0.00 0.00 0.00 2.18 0.00 0.00 0.00 

23 2.00 0.00 0.00 0.00 2.07 0.00 0.00 0.00 2.00 0.00 0.00 0.00 

 100.00 100.00 100.00 100.00 100.00 100.00 0.00 100.00 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ -CASCADEй-₉  
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ᵒ  

     4.3.4    

      

1 31 7.94 9.51 27.50 0.00 

2 28 7.41 9.98 21.20 0.00 

3 31 8.11 10.05 19.92 0.00 

4 30 7.64 9.85 2.67 0.00 

5 31 7.79 8.09 0.00 2.53 

6 30 8.45 7.88 0.00 5.85 

7 31 9.33 7.13 0.00 19.35 

8 31 10.06 5.54 0.00 45.82 

9 30 8.85 5.76 0.00 21.95 

10 31 8.41 7.87 0.00 4.50 

11 30 8.15 8.19 8.64 0.00 

12 31 7.86 10.15 20.07 0.00 

 365 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  

 

4.3.5  ─   

 

 

1  8  10  

            

0 2.04 0.58 0.20 0.00 2.19 0.46 0.00 1.60 2.04 0.49 0.00 2.70 

1 1.97 0.45 0.30 0.00 2.09 0.33 0.00 1.60 1.98 0.36 0.00 2.60 

2 1.91 0.35 0.30 0.00 2.04 0.26 0.00 1.50 1.89 0.29 0.00 2.50 

3 1.91 0.29 0.30 0.00 2.00 0.26 0.00 1.50 1.89 0.29 0.00 2.50 

4 1.86 0.48 0.30 0.00 2.06 0.56 0.00 1.50 1.85 0.55 0.00 2.40 

5 2.06 1.45 5.10 0.00 2.15 1.34 0.00 3.40 2.02 1.40 7.20 3.40 

6 3.17 0.97 4.70 0.00 3.02 2.20 0.00 2.60 2.92 2.25 8.10 2.50 

7 4.31 0.39 4.70 0.00 4.32 3.21 0.00 2.80 4.31 3.32 7.30 2.60 

8 5.44 7.58 10.30 0.00 5.43 7.18 0.00 6.40 5.56 7.06 10.50 4.30 

9 6.07 9.39 8.30 0.00 5.94 9.17 0.00 6.30 6.18 9.05 7.20 5.00 

10 6.20 10.07 7.50 0.00 6.07 9.92 0.00 6.60 6.28 9.71 6.80 5.30 

11 6.18 8.10 6.90 0.00 6.05 7.90 0.00 6.80 6.27 7.55 6.00 5.80 

12 5.96 8.90 6.40 0.00 5.90 8.62 0.00 6.90 6.09 8.50 5.30 6.30 

13 6.01 9.52 5.20 0.00 5.94 9.40 0.00 6.10 6.09 9.34 5.10 6.10 

14 6.09 8.71 5.00 0.00 6.06 8.36 0.00 6.10 6.18 8.59 4.80 6.20 

15 6.05 6.87 4.80 0.00 5.92 6.32 0.00 6.30 6.07 6.41 4.30 6.40 

16 5.88 5.65 4.90 0.00 5.70 5.14 0.00 6.30 5.83 5.11 4.00 6.10 

17 5.38 5.77 5.00 0.00 5.23 5.67 0.00 6.20 5.30 5.47 3.90 6.10 

18 5.03 4.97 5.00 0.00 4.94 5.18 0.00 5.80 4.97 5.05 3.60 5.40 

19 4.75 3.90 3.50 0.00 4.70 4.00 0.00 3.20 4.66 4.04 3.30 3.40 

20 4.01 2.23 3.50 0.00 4.15 2.06 0.00 3.10 4.11 2.21 3.60 3.30 

21 3.08 1.29 3.60 0.00 3.08 1.05 0.00 3.00 2.92 1.14 3.70 3.20 

22 2.47 1.03 4.00 0.00 2.60 0.72 0.00 2.80 2.44 0.88 5.30 3.10 

23 2.17 1.06 0.20 0.00 2.42 0.69 0.00 1.60 2.15 0.94 0.00 2.80 

 100.00 100.00 100.00 0.00 100.00 100.00 0.00 100.00 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  
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ᵓ ⱱ♥ꜟ 

   4.3.6  ⱱ♥ꜟ   

      

1 31 7.50 10.16 20.54 1.00 

2 28 6.50 10.07 17.87 0.91 

3 31 6.80 9.51 14.41 3.11 

4 30 7.00 8.65 12.48 3.89 

5 31 8.10 7.78 3.07 7.56 

6 30 8.20 7.33 0.00 14.06 

7 31 9.50 7.33 0.00 21.42 

8 31 10.40 6.23 0.00 24.77 

9 30 9.90 7.02 0.00 14.96 

10 31 9.40 7.57 0.00 5.18 

11 30 8.60 8.71 12.77 2.14 

12 31 8.10 9.64 18.86 1.00 

 365 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  

 

4.3.7  ─ ⱱ♥ꜟ   

 

 

1  8  10  

            

0 2.68 2.37 3.05 0.00 2.81 2.37 0.00 2.34 2.67 2.37 5.35 0.29 

1 2.74 1.43 3.43 0.00 2.55 1.43 0.00 1.80 2.45 1.43 3.21 0.29 

2 2.31 0.64 3.81 0.00 2.41 0.64 0.00 1.71 2.32 0.64 2.67 0.29 

3 2.36 0.38 3.43 0.00 2.41 0.38 0.00 1.53 2.27 0.38 2.41 0.29 

4 2.19 0.73 3.05 0.00 2.38 0.73 0.00 1.44 2.40 0.73 2.41 0.29 

5 2.29 2.35 3.05 0.00 2.53 2.35 0.00 1.35 2.51 2.35 2.67 0.29 

6 3.07 4.64 3.24 0.00 3.14 4.64 0.00 1.80 3.15 4.64 3.21 0.29 

7 3.56 4.53 4.19 0.00 3.58 4.53 0.00 1.98 3.77 4.53 4.28 0.34 

8 3.79 3.97 5.71 0.00 4.00 3.97 0.00 2.71 4.12 3.97 4.28 0.86 

9 4.31 3.80 4.95 4.95 4.79 3.80 0.00 3.52 4.67 3.80 3.48 4.87 

10 4.84 4.51 5.14 4.95 5.17 4.51 0.00 3.61 4.98 4.51 4.55 4.58 

11 5.38 3.25 4.95 7.43 5.31 3.25 0.00 3.61 5.20 3.25 4.55 8.59 

12 5.34 3.59 4.95 9.89 5.55 3.59 0.00 7.13 5.23 3.59 5.35 8.59 

13 5.44 4.08 5.14 8.90 5.45 4.08 0.00 7.22 5.27 4.08 5.88 9.43 

14 5.47 3.80 4.95 8.42 5.24 3.80 0.00 8.68 5.27 3.80 6.42 6.87 

15 5.46 3.95 6.10 5.94 5.31 3.95 0.00 6.49 5.36 3.95 5.88 5.73 

16 5.89 4.23 7.24 6.44 5.24 4.23 0.00 6.58 5.32 4.23 6.42 6.01 

17 6.04 4.68 6.86 5.94 5.31 4.68 0.00 6.67 5.50 4.68 6.92 6.01 

18 5.64 5.36 6.10 5.94 5.28 5.36 0.00 6.94 5.46 5.36 6.42 5.73 

19 5.36 7.48 5.33 6.44 5.07 7.48 0.00 7.03 5.32 7.48 5.35 6.59 

20 4.87 8.57 1.52 7.43 4.63 8.57 0.00 6.85 4.94 8.57 0.27 6.59 

21 4.22 8.96 1.14 8.42 4.33 8.96 0.00 4.51 4.39 8.96 0.00 8.59 

22 3.90 7.74 0.00 8.91 4.37 7.74 0.00 2.34 4.41 7.74 2.67 8.59 

23 2.85 4.96 2.67 0.00 3.14 4.96 0.00 2.16 3.02 4.96 5.35 0.00 

 100.00 100.00 100.00 100.00 100.00 100.00 0.00 100.00 100.00 100.00 100.00 100.00 

₈ fiꜛ◦כ꜠Ⱡ▼☺כ◖╢╟⌐☻● ⱪ꜡◓ꜝⱶ - CASCADEй-₉  
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4.3.2  ─  

─ ≢│⁸ ─↓≤⌂⅜╠ ⌂ ╩ ╘╢↓≤⅜ ⌂™⁹↓─√╘

╛ ─ │ 4.3 . 1⌐ ∆ ╩ ⇔≡ ∆╢⁹ ─ │ ─

≢ ℮√╘Ⱨכ◒ ╩ ∆╢ ⅜ ™⅜⁸ ─ │⁸1 ─ Ɽ

fiכ♃ ┘ ⅜ ≢№╢√╘⁸ ─ ⌐№√∫≡│⁸ 4.3.1 ≢ ⇔√╟℮⌂

⁸ ⁸ ─ ⁸ Ɽ♃כfi╩ ⇔≡ ╩ ℮⁹ 

Ɽ♃כfi

Ɽ♃כfi

 

4.3 . 1 ─  

 

(1) ─  

⁸ Ɽ♃כfi─ ⌐│⁸ ₁─ ─ ⅛╠ ∆╢ ⁸╕√⁸1 №

√╡─ ⅛╠ ╘╢ ⁸ ─ №√╡─ ╟╡ ╘╢ ⌂

≥⅜№╢⁹ ╩ ⌐ ∆╢√╘⌐│1 ─ ≤ ≢ ╩ ∆╢⅜⁸

⇔ↄ ∆╢⌐│⁸ 4.3.1 ⌐ ⇔√ ─ Ɽ♃כfi╩ ™╢⁹ ⌐≈™≡│

╛ ⌐╟∫≡ ⅜ ╦╢↓≤╩ ⇔≡ ה ◄Ⱡꜟ◑כ ⌂≥

≢ ⅜♪כ⸗ ↕╣≡™╢⁹1 ─ ─ │ ╩ ⅛╠

╕≢ ∆╢√╘ ⌂ ≤⇔≡ ─╟℮⌐ ∆╢⁹ 

( )WSWWWW TTWCQ -ÖÖÖ= r  

Qw 

W 

Cw 

ɦw 

Tw 

Tws 

kJ ⁸ MJ  

L ⁸ L  

─ kJ kgהdeg  

─ kg m3  

ϴ  

ϴ  

 

(2) ─  

─ ─ ╩ ╘√ ─ ┘ ◦☻♥ⱶ─◄Ⱡꜟ◑כ

◦Ⱶꜙ꜠כ◦ꜛfi⅜≢⅝╢◦Ⱶꜙ꜠כ◦ꜛfiⱪ꜡◓ꜝⱶ⌐│⁸EESLISM ⁸

HASP ה ⁸TRNSYSWisconsin ⁸BEST ה ◄Ⱡꜟ◑

כ ⌂≥⅜№╡⁸ │⁸↓─ⱪ꜡◓ꜝⱶ╩ ™≡ ∆╢↓≤⅜≢⅝╢⁹ 
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4.4  ─  

≢│ 1 ─ ─ ╛♃כ♦ 24 ─ ⁸♃כ♦ ┘

╩ ™≡ ⁸╕√│ ─ ╩ ⌂∫≡ ─ ╩ ∆╢⁹ ─ ≤⇔≡⁸

4.4.1 ╩ ∆⁹ ─ │⁸ ⱷכ◌כ⅜ ⱪ꜡◓ꜝⱶ

╩ ⇔≡⅔╡⁸↓╣╩ ⅜☻כ◔╢∆ ™⁹╕√⁸TRNSYS ─♁ⱨ♩⅜№╡⁸↓╣╩

⇔≡ ∆╢↓≤╙≢⅝╢⁹ 

0.0000

0.1000

0.2000

0.3000

0.4000

0.5000

0.6000

0.7000

0.8000

0.9000

1.0000

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15

ɗ

ɖ

 

4.4.1  ─  

 

│⁸ JIS A4112 ≤ ISO 9806-1╕√│ EN12975 -2

≢│ ─ ⅜ ⌂╢√╘ ⌐ √∫≡│ ⅜ ≢№╢⁹ ─ ╛

─ ╙ ⌂╢⅜⁸ ⅝⌂ │⁸JIS ─ │ ≤⇔≡ Gross surface 

area ≢№╢─⌐ ⇔⁸ISO ╕√│ EN │ Aperture area ≢№╢↓≤≢№

╢⁹₈ ₉≤│⁸ ─ ╛ ⁸ ⅛╠─ ╩ ™√

─ ≢№╢─⌐ ⇔⁸₈ ₉≤│⁸ ⅜ ⌐ ∆╢ ∞↑─ ≢№╢⁹

─ │ ─ │ ↕™⅜⁸ ⌐ ─⌂™ ─ ≢│∕─

⅜ ⅝™⁹ 4.4.2  

─ ─ ≢│⁸●ꜝ☻ ─ ╩ ⇔≡™ↄ │ ─

─ ⌐ ─ ◄Ⱡꜟ◑כ⌐◌►fi♩⇔⌂™⁹↓─√╘⁸∕╣╙ ◄Ⱡꜟ◑כ≤⇔≡ ╘╢

─ ⌐ ∆╢≤ │ ≤ ─ ≢

↕™ ≤⌂╢⁹ 

β ─⌂™ ─ 60  

⇔√⅜∫≡⁸ ─ ╩ ∆╢ │⁸ ⌐⅔™≡ ╛ ╩

∆╢ ⌐ ⅜≥─ ≢ ↕╣≡™╢⅛⌐≈™≡ ∆╢↓≤⅜ ≢№╢⁹ 
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L1 

L2 

 
 

 

W
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W
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L1 

L2 

W
 

  

L

1 

L

2 

W
1 

W 2
 

a  

  AG L1×W1 

 Aa L2×W2 

b ●ꜝ☻ ( №╡  

  AG L1×W 

 Aa L2×W 

c ●ꜝ☻ ( ⌂⇔)  

  AG L1×W 

 Aa L2×W×  

4.4.2 ─ ≤  



4  ◦☻♥ⱶ─  

52 

JIS A4112 ≤ ISO 9806-1╕√│ EN12975 -2 ≢│ ╩ ∆ ╙

⌂∫≡™╢√╘⁸ ⌐⁸ ISO 9806-1╕√│ EN12975 -2 ─ ─

JIS A4112 ┼─ ╖ ⅎ ⌐≈™≡ ∆⁹ 

JIS A4112 ≢│ (1)─╟℮⌐ ╩ ⇔≡™╢⁹  

 

)1(

2

210 333ö
÷

õ
æ
ç

å

I

D
Ö-ö

÷

õ
æ
ç

å

I

D
Ö-=

qq
h aaa  

( )aW -qqq=D  

2

d

iW

q
qq +=  

a0 ─  

a1 ─  [W/(m 2 K)]  

a2 ─ { [W/(m 2 K)] 2}  

ᴅɝ ≤ ─ ϴ  

I  │ W/  

ɝw ϴ  

ɝa ϴ  

ɝ i  ϴ  

ɝd K  

 

ISO 9806-1:1995≢│ (2)─╟℮⌐ ╩ ⇔≡™╢⁹  

 

                    )2(

2

210 333ö
÷

õ
æ
ç

å

I

D
ÖIÖ¡-ö

÷

õ
æ
ç

å

I

D
Ö¡-¡=

qq
h aaa  

            ɜ  

            aõ0 ─  

aõ1 ─ [W/(m 2 K)]  

            aõ2 ─ { [W/(m 2 K)]  2 } 

 

JIS ≢ ∆╢ ─ │⁸ ─ √╡─ 1 №√╡─ ≢

№╢⁹ 4.4.1 ─ ─ ┘ ≤ ─ ᴅɝ─ ⅛╠ (1)╩

™≡ ╩ ⇔⁸ (3)⌐╟∫≡⁸ ─ 1 √╡─ ӆ(Q)kJ /(m2ה

)⅜ ╘╠╣╢⁹ 

 

SQ SIh √∞⇔ Q֔0─≤⅝│ Q 0 ≤∆╢⁹  ···· (3) 

 

─ JIS A4112 ⌐╟╢ (1)╩ ISO 9806 -1⌐╟╢ (2)⌐ ⅝ ⅎ╢↓≤⌐╟╡⁸ISO ─ ⅛╠

≢╙ JIS ─ ─ ⅜ ≢⅝╢⁹√∞⇔⁸ ⌐ ═√╟℮⌐ JIS ─ │ ≤

⇔≡ ≢№╢─⌐ ⇔⁸ISO ╕√│ EN │ ≢№╢√╘⁸ ─

⌐ ∆╢⌐│⁸(3)─ ⌐ ≤ ─ ╩ ↑╢

⅜№╢⁹ 



4  ◦☻♥ⱶ─  

53 

4.4.1   

 

kJ (m2 ) 

{ W h m2ה } 

 
 

W m2 

 

 

(°) 

 

A. M.  P. M.  
   

20,930 

{5,814} 

 

 

 7 17 33 70 103 75 

 8 16 198 106 304 60 

 9 15 402 122 524 45 

10 14 579 131 710 30 

11 13 694 136 830 15 

12 735 137 872  0 

    (5,814)  

 

ISO ─ ─ ╩ ™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮ ⌐│⁸ISO ─ 2

╩ JIS ─ ─ ⌐ ⅝ ⅎ⁸ ╩↕∑╢ ⅜№╢⁹ISO ─ 2 ╩ JIS ─

⌐ ⅝ ╢ │ ≤⌂╢⁹  

a)ISO ─ ⌐⅔↑╢ ⅛╠ ᴅɝ/I ⌐⅔↑╢ɜ╩ ╘╢⁹ 

b) ≢ ╘√ɜ─ ⅛╠ ⌐╟╡ JIS ─ 2 ⌐⅔↑╢ a0⁸a1 a2╩

∆╢⁹ 

↓─ ╙⁸ ─ ≤⇔≡ ∆╢√╘⌐│⁸ ≢ ⅝ ⅎ√ a0⁸a1 a2⌐

≤ ─ ╩ ↑╢ ⅜№╢⁹  

 

ₒ ₓ 

ISO9806 ≢ ↕╣≡™╢ ╩ JIS ⌐ ⅝ ⅎ╢⁹ 

 

 ⅝  

─  ɜ0   0.642 

  a1 W/m 2K  0.89 

  a2 W/m 2K 2  0.001 

 

 ISO 3.00 m2 

 JIS  3.41 m2 

 

JIS ≢ ∆╢ √╡ ─  

JIS ≢│⁸ᴅɝ 10─ ─ ╩ ∆╢─≢⁸ √╡ ╩ ⌐ ╘╢⁹  

7 ≤ 17  I 103 W/m 2 ⌂─≢ 

Q 103×ɜ 103× 0.642 0.89×(10/103 0.001×103×(10/103)2  

 57.1 Wh/m 2 

8 ≤ 16  I 304  W/m2 ⌂─≢ 

Q 304×ɜ 304× 0.642 0.89×(10/304 0.001×304×(10/304)2  

    186.2 Wh/m 2 

⌐ 12 ╕≢ ∆╢⁹ 

─ ╩╕≤╘≡ ⌐∆╢⁹  
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4.4.2  √╡ ─  

   

7  17  103 W/m 2 57.1 Wh/m 2 

8  16  304 W/m 2 186.2 Wh/m 2 

9  15  524 W/m 2 327.4 Wh/m 2 

10  14  710 W/m 2 446.8 Wh/m 2 

11  13  830 W/m 2 523.9 Wh/m 2 

12   872 W/m 2 550.8 W/m 2 

1 №√╡  5,814 Wh/ (m 2 ) 

=20,930kJ/(  m2 )  

3,634 Wh/ (m 2 ) 

=13,082kJ/( )  

 

│⁸ ≢ ⇔√ ≢№╢─≢⁸JIS ─ ≢│⁸ 

3,634 Wh/ (m2 )×3.00 3.41 3,197  Wh/ (m 2 ) 

JISA4112 ≢│ │ ⅜ 20,930 kJ / m2ה Dq⅜ 10K ─≤⅝ 8,372 kJ / m2ה

≤ ⇔≡™╢⁹ 

∕╣≤ ∆╢≤ 1 ─ │ ≤⌂╡⁸JIS ╩ ∆╢⁹ 

3,197 Wh/ (m 2 ) ×3.6 (kJ/Wh)  11,509 kJ / m2ה  8,372 kJ/ m2ה JIS  

 

│ ⁸ ─ ⌐ ╩ ↑╢⁹ ⌐╟╢ ≤ ⌐╟╢ ─ ⇔

⅝─ ⌐╟∫≡ ⅜ ∆╢≤⁸ ─ ─ ⌐ ∆╢⁹ 

4.4.3 ⌐ ∞↑╩ ╡ ⇔≡ ─ ╩ ∆⁹  

ⱳfiⱪ
 

4.4.3  ─  

4.5  ─  

◄Ⱡꜟ◑כ│ ≢ │⌐ⱶ♥☻◦כꜝכ♁⁸╘√╢№≢ ⅜ ≤⌂╢⁹

│◦☻♥ⱶ─ ╛ ☻Ɑ⁸☻כ ⁸◖☻♩⌂≥⌐╟╡⁸ ╕√│ ─ ╩

╖ ╦∑≡ ∆╢⁹ ⌐ ⅜ ⇔≡™╢ ╛ ⌐ ⅜ ™ ⁸ ™│

⌐ ⇔≡ ⅜ ↕™ ⌂≥≢│ ⌐ ↕™ ⁸ ™│ ⅜ ™◦

☻♥ⱶ╙ ⅎ╠╣╢⁹ ╩ ℮ │⁸ ─ 1 ⌐ ╩⅔ↄ ≤⁸2 ⌐

╩ ↄ ⅜№╢⁹ 

│ ∆╢ ─ ≤ ⅜⁸≥─ ⌐№╢⅛≢ ⅝ↄ ⌂∫≡ↄ╢⁹

4. 5.1 │ ⌐ ⌐ ⅜№╢ ≢⁸ 4. 5.2 │ ╩ ╘ 24 ⌐╦√∫≡ ⅜

№╢ ╩ ⇔≡ ⇔√ ≢№╢⁹ 

(1) 4.5.1 │ ─ │ ⅝™⅜ ⌐ ⅜ ™ ≢⁸ ⇔√ ╩╒≤╪≥

∆╢√╘ ⅝⌂ │ ⌂™↓≤⌐⌂╢⁹╦∏⅛⌐ ╩ ╢

⅜№∫√ ─╖ ∆╢⁹ 

(2) 4.5.2 ─╟℮⌐ ─ ≤ ⇔≡ ─ ⅜ ⅝™≤⅝│ ⇔√ ╩

ⅎ≡ ─ ⌐ ⅎ╢√╘⌐ ╩ ⅝ↄ∆╢⁹ ⁸ ∆╢⅜ ⅜

↕™√╘⁸ ↄ⅜ ⌐ ⅎ╠╣⁸ ⅛╠ ─ ⌐ ╡ ≡≡ ⇔≡™╢⁹ 
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⅛╠─

0

500
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2,500

3,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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J
/

h

⅛╠─

 

4.5.1  ⌐ ⅜№╢           4.5.2  24 ⅜№╢  

 

 4. 5.2 ─╟℮⌐ ⌐╙ ⅜ ⇔⁸⇔⅛╙ ⅜ ⌐ ╣╢ ⌐⁸

⇔√ ╩ ⌐╙ ℮≤∆╣┌⁸ │ ⌐ ≢ ↕╣╢⁹ 

 

( )( )( )tqCQLTLAIV wwccd D³³--³³³= /1 hh  

V 

I  

ɜcd 

Ac 

QLT  

ȆL  

Cw 

Ȑw 

 m3 

kJ/ m2ה  

 

m2  

─ kJ/  

 

kJ/kgהdeg  

kg/m 3  

 

sendt tt -=D  

ᴅt  

tend  

ts  

 ϴ 

─  ϴ 

─  ϴ 
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4.6  ─  

◦☻♥ⱶ─ │ 4. 6.1⌐ ∆╟℮⌐ ⌐ ∆╢ ─ ≤ ─Ᵽꜝfi

☻≢ ╠╣╢⁹ ⌐ │ ╕√│ ∆╢⁹ ≤ ─ ╡⌐╟╡

─ ╛ ⁸ ─ ⅜ ≢⅝ ⅜ ╘╠╣╢⁹ 

2

ⱳfiⱪ

 

4.6.1  ─  

 

∆╢≤⅝─ ╛ ─ ⌂≥⅜ ⌐ ╩ ⅎ╢√╘1 ⌐1

─ ≢│ ⅜ ⇔⌐ↄ™⁹ ∫≡ ≢│⁸ Ҝ Ҝ Ҝ

╩ ─ ╡ ⇔≢ ⇔≡ ╩ ∆╢⁹ ⌂≥─ ⅜ ⌂ │

⌐ ∫≡ ╛ ─ ╛ ╩ ⇔≡ ╡ ⇔ ╩ ™ ⌂ ╛

╩ ╘╢⁹ 

 

4.7  ─  

 ↕╣√ │⁸ ╩ ⇔≡ ↕╣╢⁹ ⌐ ↕╣√ ╩₈ ₉≤∆

╢≤⁸ ╩ ∆╢↓≤⌐╟╡⁸ ⌂≥─₈ ₉╩ ∆╢↓≤⅜≢⅝╢⁹ ◦

☻♥ⱶ≢ ╙╟ↄ ↕╣╢ⱪ꜠כ♩ ─ ─√╘─ ─ ╩ ⌐

∆⁹ 

─ ⌐≈™≡⁸ ⅛╠─ ─ ╡⅜⌂™≤ ∆╢≤⁸ ⅜ ℮ ≤

⅜ ╢ │ ⇔ↄ⁸ √╡─ │ ≢ ↕╣╢⁹  

( ) ( )inoutoutin TTCMTTCMQ 22221111 -³³=-³³=  

 

↓↓≢⁸ M   

C  

T  

1  

2  

in   

out   

 

 

 ─ │⁸ ⅛╠ √╙─≢№╢⅜⁸ │ ⱪ꜠כ♩╩ ⇔≡ ╦╣⁸

╩ A ≤∆╢≤⁸ │ ≢ ↕╣╢⁹  

     Q U 1×A 1×ᴅTm U 2×A 2×ᴅTm    

↓↓≢⁸ U ⁸A: ⁸ᴅTm  

       │ ≢ ↕╣╢⁹ 
( )21

21

/ln TT

TT
Tm

DD

D-D
=D  

 

̭ ζЊ֥ T2in 

̭ ζї֥ T2out 
ζЊ֥ T1in 

ζї֥ T1out 

4.7.1  ⱪ꜠כ♩ ─  
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 ─ ⌐ ∆╢ ⌐⅔™≡│⁸ ─ ╩ ™≡ ⌂ ⅜ ╦╣╢⅜⁸

⌂ ≢ ╩ ⇔⁸ ─ ╩ ∆╢↓≤╙≢⅝╢⁹ 

ₒ ─ ₓ 

 1 ─  

( ) ( )inoutoutin TTCMTTCMQ 22221111 -³³=-³³=  

      ─ │⁸ 4.18605kJ/kgϴ  

 2 ─  

     
( )21

21

/ln TT

TT
Tm

DD

D-D
=D  ⇔⁸ᴅT1 ᴅT2─ │⁸ᴅTm ᴅT1 ᴅT2  

 3 A ─  

U

Q
A

³D
=

mT

(
 

U ─ - ─ ─    U 2000 8000 W/ Kה  

ⱪ꜠כ♩─ ┘ ה ─ ⌐╟╡ ⌂╢⁹  

 

· ∂ ─ⱪ꜠כ♩╩ ™≡╙⁸ ה ─ ⌐╟∫≡⁸ ⁸U

⁸ᴅTm ─ ⅜ ╦╢⁹ ≤⇔≡⁸ ─ ╩ ╢↓≤⌐⌂╢√╘⁸ⱳfiⱪ─

⌐│ ∆╢ ⅜№╢⁹  

· ⱷ⁸│≡∫╟⌐כ◌כ ╩ ≢⅝╢◦Ⱶꜙ꜠כ◦ꜛfi♁ⱨ♩╩ ⇔≡™╢

≤↓╤╙№╡⁸ ─ ≤⌂╢╙─╙№╢⁹ 

 

4.8   

◦☻♥ⱶ⅜ ◦☻♥ⱶ≤ ⌂╢ │ ◦☻♥ⱶ≢№╡⁸ ◦☻♥ⱶ│⁸

⁸ ⁸ ⱳfiⱪ⁸ ┘ ≢ ↕╣⁸ ⌐╟∫≡ ─ ⅜ ⌂╦

╣╢⁹ 

⌐ ╢ ≤⇔≡ ─╟℮⌂╙─⅜№╢⁹  

⌐ ה ╩ ℮√╘─ ⱳfiⱪ─  

⁸ ה ⱳfiⱪ⁸ ⌂≥ ⌐ ↕╣╢ ─  

⅜ ה ⌂™≤⅝─ ⌐ ∆╢  

 

(1)  

╩ ⌂ↄ⁸ ⌐ ∆╢√╘⌐⁸ ─ ™≤⅝⌐│≢⅝╢∞↑ ↄ─

╩ ⇔⁸ ⅜ ⌂™≤⅝⌐│ ⌐⌂╠⌂™╟℮⌂ ⅜ ↕╣╢⁹

│ ╩ ⇔≡ ⱳfiⱪ╩ ∆╢ ≤ ╩ ⇔≡ ∆╢ ⅜№

╢⁹ ⌐│ ─╟℮⌂ ⅜ ⌂╦╣╢⁹ 

ᵑ ◘כ⸗☻♃♇♩ ─ ≤ ─

╩ ⇔⁸ ─ ⅜ ─≤⅝⌐ⱳfiⱪ╩ ∆╢⁹

─ │ 3 7ϴ⅜ ⌐ ╦╣╢⁹ ⅜ ↕ↄ⌂╢≤ⱳfiⱪ╩ ∆╢⁹

─ ╙╕∟╕∟≢№╢⅜ 0.5 4ϴ ⅜ ≢№╢⁹ 

ᵒ ≢ ∆╢ ≢╟ↄ ™╠╣╢ ≢⁸ ─

⅜ ⌐ ⅎ╢ ⌐⌂╣┌⁸ ⱨ□fi╩ ⇔ ⅜ ╕╢⁹

─ ≢╙ ≢⁸≢⅝╢∞↑ ⌐ ╡ ╪∞╒℮⅜ ⌂√╘⁸↓─╟℮⌂

⅜ ╦╣╢⁹ 
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ᵓ ╩ ⇔≡ ⱳfiⱪ╩ ∆╢ ╩ ∆╢ ☿fi◘כ⌂≥╩ ∫≡ⱳfi

ⱪ─ ╩ ℮╙─≢⁸ ╛ ≤ ⇔⌂™√╘⁸ ⌂ ≢№╢⁹

⇔⅛⇔⁸♃▬ⱴ⁸⅜™⌂│≢≤╒─╙╢╟⌐כ ─ ⅜ ™≤⅝⌂≥│ⱳfiⱪ╩

⇔≡ ∆╢↓≤╙№╢⁹ 

(2)  

◦☻♥ⱶ│ ≢ ⌐ ↕╣╢√╘ ╛ ⁸ │ ⅜ ⌐⌂

╢⁹ ⌐│ ╩ ↄ ⁸ ╩ ℮ ⁸ ⱳfiⱪ ⌐╟╢ ⅜№╢⁹

4.8.1 4.8.3 ⌐↓╣╠─ ≤ ─ ╩ ∆⁹  

 

4.8.1        4.8.2        4.8.3   

כꜝכ♁₈ ♦◙▬fi●▬♪ ◦☻♥ⱶ ₉ ◄Ⱡꜟ◑הכ  

 

ᵑ  

─ ╩ ⌐ ↕∑╢ ≢№╢⁹ ⱳfiⱪ⅜ ⇔√≤⅝⌐ ╩ ↄ

≢ ╛ ⌐ ∆╢ ╩ ⱳfiⱪ⅜ ⇔√ ⌐ ⌐ ↕∑╢⁹

│ ≢⁸ ⅛╠ ⅜ ╡╛∆™╟℮⌐ ⌐ ╩ ↑⁸

⌐│ ╛ ─ ╩ ⇔⁸ ⱳfiⱪ ⌐│ ╩ ╡ ╪≢

≤ ∆╢⁹ ≢ ⅜ ↕╣╢√╘ ─ ╩ ≤∫√ ╩∆╢ ⅜

№╢⁹ ╛ ⌐ ⅜ ╡∆╢√╘ ─ ™ ⅜ ╦╣╢⁹↓─ │⁸

ⱳfiⱪ─ ⌐╟╡ ∆╢√╘ ⌐ │ ⅜⌂™⁹  

ᵒ  

─ ⅜№╢ ⌐╕≢ ⅜∫√≤⅝ⱣꜟⱩ╩ ↑≡ ╩ ↄ ≢№╢⁹

◦☻♥ⱶ ─℮∟ ╙ ™ ╩ ∆╢ ⌐ ╩ ↑≡⁸ ╩

⇔≡ⱣꜟⱩ╩ ⇔≡ ╩ ↄ ≢№╢⁹↓─ │⁸ ╩ ∆╢ ⌐

╩ ╡ ↑⌐ↄↄ⁸ ╩ ╟╡ ╘⌐⇔≡⅔⅛⌂™≤⁸

⌐ ⅜╢─≢ ⅜ ≢№╢⁹  

ᵓ  

⌐ ╩ ╣≡ ╩ ∆╢ ≢№╢⁹ ⌐╟╢ ≢│⌂ↄ⁸

╩ ∫≡ ↕∑⌂™ ≢№╡⁸ ⌐│ ─√╘ ≢№╢ⱪ꜡Ⱨ꜠fi◓

ꜟכ◖ꜞ ╩ ℮↓≤⅜ ™⁹ ─ │ ╩ ™√ ⌐⌂╢⁹

≤™ⅎ≥╙ ⅜ ↄ⌂╣┌ ∆╢≤ ⌐ ─ ⅜ ↄ⌂╡

⌐╟╢ ╣─ ⅜ ∆╢⁹ ∫≡⁸ ⌂ ─ ╛ ╣ ⅜ ⌐

⌂╢⁹ 

◦☻♥ⱶ⌐Ⱪꜝ▬fi⅜ ╦╣ ╘√ │⁸ ◌ꜟ◦►ⱶ ⌂≥─

Ⱪꜝ▬fi⅜ ↄ ↕╣≡™√⅜⁸ ⌐ ∆╢ ─ ꜟכ◖ꜞ◓╠⅛ Ⱪꜝ▬fi

⅜ ↕╣╢╟℮⌐⌂∫√⁹ ⌐ ◦☻♥ⱶ⌐ ™╢Ⱪꜝ▬fi│⁸

⌂ ⅛╠ ⌐ ⅜ ⅛╣≡™╢⁹∕↓≢Ⱪꜝ▬fi─ ⌐│ ⅜ ↕╣⁸

≤⇔≡╙ ╘╠╣≡™╢ⱪ꜡Ⱨ꜠fi◓ꜞ◖כꜟ≤ ╩ ≤⇔⁸ ╩

∆╢√╘─ ⁸ ה ─√╘─ ⌂≥≢ ↕╣≡™╢⁹ ⌐
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≢│⁸ ─ ⁸ ⁸ⱷfi♥♫fi☻◖☻♩─ ⌂≥─ ╟╡⁸

∆╢↓≤─≢⅝╢ ♃▬ⱪ─Ⱪꜝ▬fi╛⁸ ─ ⅜⌂ↄ ─ ╩ ↑

⅜ⱪ─Ⱪꜝ▬fi▬♃♩כ꜠♩☻⁸™⌂ ⇔≡⅝≡™╢⁹ ⌐ ♃▬ⱪ─Ⱪꜝ▬fi

─ ╩ ∆⁹ 

 

4.8.1  ♃▬ⱪⱩꜝ▬fi─  

  

ⱪ꜡Ⱨ꜠fi◓ꜞ◖כꜟ  wt  33 48 

 ϴ -16.0  -33.0  

─    

pH  8.0 9.0 8.1 9.1 

20ϴ  g cm3 1.030 1.040 1.043 1.053 

 ϴ 103 107 

☻◄כ◦כ◦  

 

 

4.8.4  ⱪ꜡Ⱨ꜠fi◓ꜞ◖כꜟ PG ≤ ─ ─  

☻◄כ◦כ◦  

 

ᵔ ⱳfiⱪ  

╛ ─ ≢ ╩ ∑∏ⱳfiⱪ ⌐╟∫≡ ∆╢

≢№╢⁹ ⌐│ⱳfiⱪ─ ◄Ⱡꜟ◑כ≤ ⌐╟╢ ◄Ⱡꜟ◑כ╩ ∆╢╙

─≢№╢⅜⁸∆═≡─◦☻♥ⱶ⌐⅔™≡ ≢⅝╢╦↑≢⌂ↄ⁸ ╩ ╢◄Ⱡꜟ◑

ⱳfiⱪ╩כ ⌐╟∫≡ ≢⅝╢⅛≥℮⅛⌐≈⅝ ╛ ⅜ ≢№╢⁹

⌐│⁸ ─ ≢⁸ ─ ⌂™ ╩ ⇔⁸ ─ ╙

∫≡™╢◦☻♥ⱶ⌐ ≢⅝╢⁹⌂⅔⁸ │ ≢⅝⌂™─≢ ⌐╟╢ ⅝

⅜ ⌂ ╙№╢⁹ 

(3) ⁸  

│ ⌐ ≢ ╦╣╢↓≤⅜ ™⁹ ─ ⅜ ⌂™≤⅝╛⁸ ⅜ ≢

⅜⌂™≤⅝⌂≥⌐ ⅜ ╦╣╢≤ ─ ⅜ ⇔≡ 100ϴ╩ ⅎ╢↓≤⅜

ⅎ╠╣╢√╘⁸ ─√╘ ⱳfiⱪ╩ ⇔ ╩☻♩♇ⱪ∆╢⁹╕√│⁸ ⌐

╩ ╡ ↑≡ ╩ ⅜∆⌂≥⇔≡ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹ ┼─

⅜ ⇔√ ≢ │ ≢ 150 200ϴ⁸ ●ꜝ☻ ≢ 200

300ϴ⌐ ∆╢↓≤⅜№╢⁹ ─ ╛◦☻♥ⱶ⌐╟∫≡│ ╩ ↓∆↓≤⅜№╢

─≢ ⅜ ≢№╢⁹ ╩ ™√ ≢│ ─ ⅜ ⇔⁸ ╛
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⌐♄ⱷכ☺╩ ⅎ╢ ⅜№╢√╘⁸ ♃fi◒╛ ╩ ⇔≡ ╩ ⅜∆↓

≤⅜ ⌂╦╣╢⁹╕√⁸ ●ꜝ☻ ─ ⌐╟∫≡│⁸ ⅝ ≢ ⌐ ⱳfiⱪ

╩ ⇔≡ √™ ╩ ∆≤●ꜝ☻ ⅜ ∆╢╙─⅜№╢─≢ ⱳfiⱪ─

⌐ ⅜ ⌐⌂╢⁹ ╛ ⅝ ≤⇔≡ ─ ⅜≤╠╣╢⁹  

ᵑ ≢ ─ ⁸ ─ ╛ ─ ╩ ⇔≡ ⱳfiⱪ─

╩ ⇔⁸ ─ ╩ ⌐ ↕∑ ╩ ⌐∆╢⁹  

ᵒ ─ ⁸ ⌐ ⱳfiⱪ╩ ╘ ─ ╩ ♃fi◒⌐ ⅜⇔⁸ │

⌐∆╢⁹ 

ᵓ ≢ ♃fi◒∞↑≢ ⅜ →╠╣⌂™⁸╕√│ ⱳfiⱪ╩ ⇔√ ⅝

≢ ⅜ ∏╢ │⁸ ⌐ ─ ╩ ↑⁸ ⱳfiⱪ╩ ∑∏

╩ ∫≡ ↕∑╢⁹ 

ᵔ ●ꜝ☻ ─ ⌐╟∫≡│⁸ ⅛╠ ⱳfiⱪ╩ ∆╢≤⅝⌐

≢ ●ꜝ☻ ⅜ ∆╢↓≤⅜№╢─≢⁸ ─ ⅜ ⇔√↓≤╩ ⇔

≡⅛╠ ∆╢ ╩ ∆╢⁹ 
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5  ─  

◦☻♥ⱶ╩ ∆╢≤⅝⁸◦☻♥ⱶ─ ╩ ∆╢≤ ⌐⁸∕─ ╩ ∆

╢↓≤⅜ ⌐⌂╢⁹ ─ │ ⌐ ─ ≢ ℮↓≤⅜ ⅛

∫√√╘Ⱨכ◒ ╩ ∆╢ ⅜ ™⅜⁸ ─ │⁸ ┘1 ─

Ɽ♃כfi⅜◦☻♥ⱶ ─ ⌂ ⌐⌂╢⁹  

 

5.1  ─  

│ ⌂ ⅛╠⁸ ⌂◦Ⱶꜙ꜠כ◦ꜛfi╕≢ ₁─ ⅜№╢⁹◦☻♥ⱶ─

≤⇔≡ ─ ╛ ⁸ ⌂≥⅜№╢⅜⁸↓╣╠│ ⌐ ↕╣╢╦↑≢

│⌂™⁹ ∫≡⁸ ⌐ √∫≡ ╩ ╘⇔ ≢─ ⁸ ⁸◦☻♥ⱶ ⌂

≥─ ≢ ─ ╩ ™ ⁸ ⁸ ⅜ ─™ↄ ⌐⌂╢⅛ ⇔⁸

≤─ ⅜№╣┌ ∆╢⁹ ⌐│ ⌂◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡ ╛ ╩ ∆

╢⁹ 

⌂ ⅛╠ ⌂◦Ⱶꜙ꜠כ◦ꜛfi⌐⌂╢⌐ ∫≡ ⅜כ♃כ♦╢⌂⌐ ⌐╦√╢

√╘⁸ ⌂ ╩ ↑╢℮ⅎ≢╙ ─ ≢ ╩ ⇔√℮ⅎ≢ ─ ⌐ ∫≡

╩ ℮─⅜ ™⁹ ─ ⌐│ 5.1.1 ⌐ ∆╟℮⌂ ⅜№╢⁹ 

 

5.1.1  ─  

  1) 2)  

─  ╩ ⇔≡ ∆╢ ─ ⌐╟╡  ◦Ⱶꜙ꜠כ◦ꜛfi 

    

    

    

 כ♃כ♦

ⱶ♥☻◦כꜝכ♁ כ♃כ♦ ┘ SSS-1001 ⱶ♥☻◦כꜝכ♁ ⁸HASP

כ♃כ♦ ה ⁸METPV NEDO ⁸ AMeDAS ♃כ♦
⌂≥ 

( )  

│  

( )─ ─ ─ 

 
365 ─ ─  

  

◦☻♥ⱶ  40%⁸ 35% ≤ ⌐ ↕╣╢ 

1

│2  
 

ɜ a0-a1×(ᴅɝ/I)-a2×(ᴅɝ/I 2⁸ɜ b0-b1×(ᴅɝ/I                 
ᴅɝ (Tm-Ta)   Tm Ti To /2 

 1 ─  
1    

⌐ ⇔  

365 24 ─ ≢כ♃כ♦
 

 
⌐ ⇔⌂™ ─ ⌐╟╡ ─ ⅜ ╕╡⁸ 

╙∕╣⌐ ∫≡ ∆╢ 

    

    

1 ─ ≤ Ɽ
 fiכ♃

⌐ ╠∏ ╣√∞↑ 

ⅎ╢≤∆╢ 

╩ ∆╢↓≤╙  ⅜ ⌂ ⌐⌂╢ 

 

∞⅜⁸◦☻♥ⱶ╛ ⌐
≢⅝∏ ╘≡ ─ ≤⌂╢ 

─ ⅜№╣┌
≢⅝╢ 

∫√ │ ─ ⌐ ∟ ⇔
≡ ↕╣╢ 

│ ⌐ ⅞⌂™ ─ ⌐╟╡ 

─ ⅜ ╕╢ 

⌂ ≢№╡ 

⅜ ↑╢ 

╛◦Ⱶꜙ꜠כ◦ꜛfi≢ ℮ ⌂ ─ │ ─ ╡≢№╢⁹  

ᵑ ◦☻♥ⱶ≢ ≢⅝╢  
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ᵒ◦☻♥ⱶ  

ᵓ  

ᵔ  

 

5.2   

5.2.1  1) 

⁸ ⁸ ⌂≥ ╩ ⌐⇔≡ ╩ ╘⁸ ╛ ⌂≥≢

↕╣√◦☻♥ⱶ ╩ ∫≡⁸ 5.2.1 ─ⱨ꜡כ≢ ╩ ∆╢⁹◦☻♥ⱶ╛

╩ ∑∏⌐ ≢⅝╢√╘ ≢№╢⅜ │№╕╡ ↄ⌂™⁹ │◦☻♥ⱶ

─ ╛ ─ ⁸ Ɽ♃כfi⌂≥⌐╟∫≡ ⅝ↄ ∆╢√╘⁸∕─ ⅜ ⇔ ™≤

™℮ ⅜№╢⅜⁸⅝╦╘≡ ⌐ ≢⅝╢√╘ ─ ≢⁸ ─ ╩

╢√╘⌐ ╦╣╢⁹ 

I

Ŭ

ɔ

Qs
Qs ɖ** A

A
ɖ**

ɖhws ɖhw

SSS- 1001
HASP

AMeDAS
METPV

I

Ŭ

ɔ

Qs
Qs ɖ** A

A
ɖ**

ɖhws ɖhw

SSS- 1001
HASP

AMeDAS
METPV

 

5.2.1  1)─ ⱨ꜡כ 

 

ₒ ₓ 

 ······································  

 ······································  

 ································ 30°⁸ 0° 

 ································ 100  

◦☻♥ⱶ  ·························· ≢ 0.4 ≤∆╢⁹                         

 

5.2.1  ≤ MJ/ ה  

  1  2  3  4  5  6  7  8  9  10  11  12   

 

 
MJ/ ה  8.64  10.30  12.90  14.50  16.60  14.60  14.30  15.30  11.50  9.94  8.03  7.63  12.00  

Wh/ ה  2400  2861  3583  4028  4611  4056  3972  4250  3194  2761  2231  2119  3333  

(
0°⁸

30°) 

MJ/ ה  13.2 13.4 14.9 14.8 15.8 13.6 13.5 15.2 12.2 12 11.2 11.8 13.5 

Wh/ ה  3667  3722  4139  4111  4389  3778  3750  4222  3389  3333  3111  3278  3750  

   ϴ 8.4  7.8  10.4  15.3  20.4  23.0  26.2  28.8  26.4  21.4  16.2  11.2  17.9  

ⱶ♥☻◦כꜝכ♁ כ♃כ♦ ┘ SSS- 1001 ⱶ♥☻◦כꜝכ♁  
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ₒ ₓ 

30°⁸ 0° │⁸ כ♃כ♦ 5.2.1 ╟╡ 13.5MJ/ ה

≢№╢⁹ 

╩ ∆╢⁹  

Qs= ×◦☻♥ⱶ ×  

Qs 13.5×0.4×100=540MJ/ ⁸ ∫≡⁸1 (365 )≢ 197.1GJ ─ ≤⌂╢⁹ 

5.2.2  2) 

 ↔≤─ ⌂ ─ ╩כ♃כ♦ ⌐ ─ ╩ ™≡ ⌐ ╩ ℮

╙─≢⁸ ≤ ┘ ─ ⅜ ≤⌂╢⁹↓─ ⌐│⁸ ╩ ™∏

⌐ ─ ⅛╠⁸ ╛ ─ ╩ ⇔ ™≡ ≤∆╢ ⌂

≤⁸ ─⁸ ─ ⅛╠ ╛ ╩ ⇔ ™≡ ╩ ⇔≡ ⌐

ⱨ▫כ♪Ᵽ♇◒⇔⁸ ─ ─ ╩ ↑⁸1 ─ ╩ ∆╢ ( 5.2.2 )⅜№╢⁹ 

 ─ │⁸ ⅜ ⌐ ∫≡™╢ ⌐ ∆╢⁹ ─ │ ⌐⌂╢⅜ ⌐ ™

╩ ℮↓≤⅜ ╢⁹ ─ │⁸ ─ ─ ≤⇔≡ ╘╢↓≤⅜ ╢⁹ 

 

ɗ Tm- Ta

Tst

ɖ

ɖ b0- b1( ɗ/I b0 b1

Ta

A
Qc

Qc I ɖ

Qs
Qs Qc 1-ɖLs

ɖLs

Tst
Tst Tst Qs V

Qs
Qs (Qs)

Qs (Tst'- Tst V

QL

VL

Qs

Tst

Ŭ

ɔ

Tm
Tm Tst+Tc/2

Ts

ɗ Tm- Ta

Tst

ɖ

ɖ b0- b1( ɗ/I b0 b1

Ta

A
Qc

Qc I ɖ

Qs
Qs Qc 1-ɖLs

ɖLs

Tst
Tst Tst Qs V

Qs
Qs (Qs)

Qs (Tst'- Tst V

QL

VL

Qs

Tst

Ŭ

ɔ

Tm
Tm Tst+Tc/2

Ts

ɗ Tm- Ta

Tst

ɖ

ɖ b0- b1( ɗ/I b0 b1

Ta

A
Qc

Qc I ɖ

Qs
Qs Qc 1-ɖLs

ɖLs

Tst
Tst Tst Qs V

Qs
Qs (Qs)

Qs (Tst'- Tst V

QL

VL

Qs

Tst

Ŭ

ɔ

Tm
Tm Tst+Tc/2

ɗ Tm- Ta

Tst

ɖ

ɖ b0- b1( ɗ/I b0 b1

Ta

A
Qc

Qc I ɖ

Qs
Qs Qc 1-ɖLs

ɖLs

Tst
Tst Tst Qs V

Qs
Qs (Qs)

Qs (Tst'- Tst V

QL

VL

Qs

Tst

Ŭ

ɔ

Tm
Tm Tst+Tc/2

Ŭ

ɔ

Tm
Tm Tst+Tc/2

Ts

 

5.2.2  2)─ ⱨ꜡כ 

 

Tst ╩ ⌐ ╩ ∆╢⁹ │ ( )

/2 ⅜ ⌐⌂╢⁹ ╛ ⌐╟╡ ⅜ ⌂╢⅜⁸ ⌐

╩ ℮ ─ │⁸ ≤ ∆╢⅛⁸ +2 10ϴ ⌐

⇔≡╙ ™⁹ 
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ₒ ₓ 

↓↓≢│⁸ ─ ╢╟⌐♃כ♦ ╩ ⌐ ─ ╩ ∆⅜⁸1 12 ╩ ₁

⇔ ⇔≡╙ ™⁹ 

ⱶ♥☻◦כꜝכ♁│♃כ♦ ♃כ♦ ┘ SSS-1001 ╩ ™√⁹ 

 ♃כ♦

 ······································· ─ ┘  

 ································· 30°⁸ 0° 

 ···································· A 100  

 b0=0.8⁸b1=4.65 W/  ϴה

 Tc  

 Tout = Tst  

 Tm Tst Tc/2 

 ···································· 5000Є 

 Tst= Ts 

Ts ····························· 17.9ϴ  

 ································· 42ϴ 

 ······························ 12,000L  

 

ₒ ₓ ╩ ⇔⌂™  

 ─ ─ I ┘ Ta ╩ ╛♃כ♦ ≢ ╘╢⁹ 

─ I⁸ Ta │ 30°⁸ 0°≤⇔≡⁸ ─ │ 5.2.3

─╟℮⌐⌂╢⁹ 

 Tst ╩ ⇔ Tm ╩ ─╟℮⌐ ∆╢⁹ 

Tm Tst ─ Tc /2 

Tc 10ϴ≤ Tmההההה≥╢∆ Tst 5ϴ 

 ─ I ≤ Ta ╩ ™⁸ ╩Γ Tm ≤ a0⁸a1⁸

a2 │ b0⁸b1╩ ∫≡ ╩ ╘╢⁹ɜ=a0-a1(ᴅɝ/I) -a2(ᴅɝ/I) 2⁸ │ɜ b0-b1(ᴅ

ɝ/I)⁹↓↓≢│ 1 ╩ ∆╢⁹ 

ɜt 0.8-4.65× ᴅɝ   ᴅɝ │ ⌐╟∫≡ ⌂╢⁹  

 ╘√ ɜ⌐ A ≤ I ╩ ↑ ╦∑≡ Qc╩ ╘╢⁹ 

Qc I ×ɜ ×A  

 ⇔√ ꜡☻ ╛ ─ ╩ ⇔≡⁸ Qs╩ ╘╢⁹ 

Qs Qc ×(1- ההה( │ ⌐╟╡ ⌂╢

⅜ ⌐ 10 20% ≤∆╢⁹ 

 Qs ≤ V ╩ ∫≡ ᴅt ╩ ╘⁸∕─ ─ Tst

╩ ∆╢⁹ 

ᴅt Qs /V ההההה4.186/ Tst

Tst ᴅt  

 ╠╣√ Tst ╩ ─ ─ ≤⇔≡⁸ ⁸ I ⅜⌂ↄ⌂╢ ╕≢

╩ ↑╢⁹ 

 ─ Qs╩ ⇔√╙─⅜ 1 ─ Qs⌐⌂╢⁹ 

⅜⌂™ │⁸ ─ ≤ ─ ≤ ─ ╩ ≤⇔

≡╙ ™⁹ 

Qs Tst -Tst ×V ×4.186 

 



5  ─  

65 

╛ ─ Ɽ♃כfi⅜ ⅛∫≡™╣┌⁸ ─ Tst ⅛╠⁸ ╩ ╡

⇔≡⁸ ∆╢ ╩ ℮⌂≥ ─ ╩ ⌐ ∆╣┌ ╩ ╖ ╪∞

⌐⌂╢⁹ 

 ╕√⁸ ╩ ╖ ╗ │⁸ ⅜ │ ⌐№╢≤⅝⁸

╩ ╡ ⇔≡⁸ ─ ╩ ⇔⁸ ─ ─ Tst ≤∆╢↓≤╩ ╡

⇔ ∆╢↓≤≢ ╩ ╖ ╪∞ ⌐≢⅝╢⁹  

 

5.2.3 ⌐ ─ ╩ ∆⁹ ⅜⌂ↄ 17 ╕≢ ⇔√≤⅝⁸ │ 45.9ϴ≤⌂

╡⁸ │ 585MJ/ הה 214GJ/ ≤⌂╡⁸ ⌐ ⇔≡⁸48.3%─

⁸46 ─◦☻♥ⱶ ≤⌂∫√⁹ 

 

5.2.2  ◦☻♥ⱶ─  

     42 ϴ 

 30 °  12,000 Є/  

 0 °  17.9 ϴ 

  100  
 

289,200 kcal/  

 5,000 Є 1210.6 MJ/  

 

5.2.3  2)─   ( ─ × 4186kJ/m3הK≤⇔√⁹ 

    
    

 
 

  
 

( 15%

╗)Qs 
 

 
 

 
IH (W/

) 
I (W/

) 
Ta(ϴ) b0 

b1(W/
 (ϴה

Tm(ϴ) ɜ 
Qc(MJ/h
100ה ) 

Qc×
0.85(MJ/h)  

ᴅɝ
(deg) 

Tst(ϴ) 

5 0 0 13.4  0.80  4.65  22.9  0.00  0.0 0.0 0.00  17.9  
6 12 11 13.5  0.80  4.65  22.9  0.00  0.0 0.0 0.00  17.9  
7 55 51 14.2  0.80  4.65  22.9  0.01  0.1 0.1 0.01  17.9  
8 131 122 15.3  0.80  4.65  22.9  0.51  22.4 19.1 0.91  18.8  
9 233 232 16.9  0.80  4.65  23.8  0.66  55.3 47.0 2.25  21.1  

10 339 357 18.2  0.80  4.65  26.1  0.70  89.6 76.2 3.64  24.7  
11 424 458 19.2  0.80  4.65  29.7  0.69  114.2 97.1 4.64  29.3  
12 471 513 20.0  0.80  4.65  34.3  0.67  123.7 105.2 5.02  34.4  
13 471 513 20.5  0.80  4.65  39.4  0.63  116.2 98.8 4.72  39.1  
14 425 459 20.5  0.80  4.65  44.1  0.56  92.6 78.7 3.76  42.8  
15 341 359 20.2  0.80  4.65  47.8  0.44  57.1 48.5 2.32  45.2  
16 235 236 19.8  0.80  4.65  50.2  0.20  17.0 14.5 0.69  45.9  
17 132 124 19.2  0.80  4.65  50.9  0.00  0.0 0.0 0.00  45.9  
18 56 52 18.4  0.80  4.65  50.9  0.00  0.0 0.0 0.00  45.9  
19 13 12 17.5  0.80  4.65  50.9  0.00  0.0 0.0 0.00  45.9  
20 0 0 17.0  0.80  4.65  50.9  0.00  0.0 0.0 0.00  45.9  

 
3,339 3,500 

  
      0.00  688.4 585.1 

MJ/
 

139,785 

  ◦☻♥ⱶ  0.46    

 

─ ⁸ ⁸ ╩ 5.2.3 ⌐ ∆⁹

⅛╠ ⇔≡ ⇔⁸16 ⌐ 45.9ϴ≤⌂∫√⁹↓─ ≢│ ⌐ ꜡☻─

╩⇔≡™⌂™─≢⁸16 ⁸ ∂ ⌐⌂∫≡™╢⁹ ─ ⅜ ⅛╣┌ ⅛╠

─ ╩ ─ ⌐ ╖ ╪≢ ∆╢↓≤⅜ ╢⁹  
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5.2.3  ≤ ⁸ ─  

 

5.3   

◦☻♥ⱶ─◦Ⱶꜙ꜠כ◦ꜛfi─ ⌂╙─│⁸ ►▫☻◖fi◦fi כꜝכ♁

≢ ↕╣⁸ ↄ ╦╣≡™╢ ─◦☻♥ⱶ◦Ⱶꜙ꜠כ◦ꜛfiⱪ꜡◓ꜝⱶ TRNSYS ╛

─ ≢ ↕╣√ EESLISM ⌂≥─╒⅛ ≢ ⇔√ⱪ꜡◓ꜝⱶ⅜№╢⁹

↓↓≢│⁸Y ─◦Ⱶꜙ꜠כ◦ꜛfiⱪ꜡◓ꜝⱶ╩ ∫≡⁸24 ⌐╦√∫≡ ⅜№╢ⱱ♥

ꜟ╩ ⌐ ╩ ∫√⁹ ─ⱨ꜡כ│ 5.3.1 ⌐ ∆⁹ 

[H]

[H]

[D]

[D]
[D]
[D]

[H]

[D]

[H][H]

DT = -
ON : DT > 3 

OFF : DT < 0.5 

DT = -
ON : DT > 3 

OFF : DT < 0.5 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

[H]

[H]

[D]

[D]
[D]
[D]

[H]

[D]

[H][H]

DT = -
ON : DT > 3 

OFF : DT < 0.5 

DT = -
ON : DT > 3 

OFF : DT < 0.5 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

[H]

[H]

[D]

[D]
[D]
[D]

[H]

[D]

[H][H]

DT = -
ON : DT > 3 

OFF : DT < 0.5 

DT = -
ON : DT > 3 

OFF : DT < 0.5 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

ON OFF
T1 = 

ON : T1 < 75 OFF : T1 > 80 
ON : T1 < 40 OFF : T1 > 45 

 

5.3.1  ◦Ⱶꜙ꜠כ◦ꜛfiⱨ꜡כ  

ⱶ♥☻◦כꜝכ♁  פֿ
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(1) ▬fiⱪ♇♩  

כ♃כ♦  METPV2  

 ⱱ♥ꜟ ◦☻♥ⱶ  

 12000L/ (42ϴ) 

 50 100m2 

 5000L  

 

∕─ ⁸◦☻♥ⱶ─▬fiⱪ♇♩ ╩ 5.3.1 ⌐ ∆⁹ │ 12000L/ ⁸

42ϴ⁸ ─ │ 1700MJ/ ≤⌂╢⁹ │ ╩♩♇♃☻⸗כ◘

⇔ 3ϴ ON 0.5ϴ OFF ≤⇔√⁹ 5.3.2 ⌐ ≢ ∫√ ≤ ⁸ 5.3.3

⌐ Ɽ♃כfi╩ ∆⁹ⱱ♥ꜟ─ ≢№╢√╘ 24 ⌐ ⅜№╢⁹ 

 

5.3.1  ◦☻♥ⱶ─ ≤   5.3.2   

      ϴ  ϴ  

50   

[°]  0.0   1  8.4 42.0 

[°]  30.0   2  7.8 42.0 

[ ]  100.0   3  10.4 42.0 

[W/ .ϴ]  4.65   4  15.3 42.0 

 

⸗כ◘ [ϴ]  3.0   5  20.4 42.0 

⸗כ◘ [ϴ]  0.5   6  23.0 42.0 

[L/ .h]  25   7  26.2 42.0 

 

↕[ ]  220   8  28.8 42.0 

[W/ .ϴ]  0.0349   9  26.4 42.0 

[mm]  32   10  21.4 42.0 

[mm]  50   11  16.2 42.0 

 

[ϴ]  17.9   12  11.2 42.0 

No1 [ ^3]  5.000      

[W/ .ϴ]  0.0349      

[mm]  100      

 

↕[ ]  30      

[W/ .ϴ]  0.0349      

[mm]  50      

[mm]  50      

ⱶ♥☻◦כꜝכ♁│ ⱶ♥☻◦כꜝכ♁₈ ♃כ♦ ┘ SSS- 1001 ₉ ⌐╟╢⁹ 

 

5.3.3  Ɽ♃כfi 

 1  2  3  4  5  6  7  8  9  10  11  12  

 1.4 0.6 0.4 0.7 2.4 4.6 4.5 4.0 3.8 4.5 3.3 3.6 

 13  14  15  16  17  18  19  20  21  22  23  24  

 4.1 3.8 4.0 4.2 4.7 5.4 7.5 8.6 9.0 7.7 5.0 2.4 

Ɽ♃כfi│ כꜝכ♁₈ ─ꜟ♥Ⱪ♇◒₉ⱱ♃כ♦ ⌐╟╢⁹ 

 

(2) ◦Ⱶꜙ꜠כ◦ꜛfi  

─fiꜛ◦כ꜠ꜙⱵ◦כꜝכ♁ ⌂ ╩ 5.3.4 ⌐ ∆⁹ ≢ ⅛╢╟℮⌐ ─

│ ─ 1/2 1/3 ≤⌂∫≡™╢⁹ 

⌐ ⇔≡ ╩ ↕ↄ ⇔√√╘ ™ ⁸

≤⌂∫≡™╢⁹ │ 12 ⌐ 34%⁸8 ⌐ 80%≤™℮ ⌐⌂∫√⁹ ─

│ 47.5 ≢№∫√⁹ 
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5.3.4   

 
  

 
 

 
 
 

 
 

 
 

 

 
 

 

 
 

ⱳ
fiⱪ

 

 
[MJ/

]  

[MJ/

]  
[ϴ]  [MJ/ ]  [ ]  [MJ/ ]  [MJ / ]  [ ]  [MJ/ ]  [ϴ]  [ ]  [h]  

1  286 425 6.6 22,195 52.2  51,961 20,894 49.2  31,068 48 40.2  212 

2  309 405 5.3 20,357 50.3  47,771 19,264 47.6  28,507 51.8 40.3  186 

3  385 424 8.1 20,275 47.8  48,868 18,971 44.7  29,898 60.6 38.8  207 

4  430 437 15 20,520 47.0  39,959 19,260 44.1  20,698 65.4 48.2  199 

5  505 478 19.2 21,339 44.6  33,404 20,233 42.3  13,171 69.7 60.6  226 

6  418 389 23.7 16,907 43.5  28,435 16,021 41.2  12,414 69.3 56.3  212 

7  420 395 25.6 16,777 42.5  24,434 15,467 39.2  8,967 69.2 63.3  228 

8  468 460 27.1 17,758 38.6  20,413 16,242 35.3  4,171 80.7 79.6  205 

9  330 339 24.3 14,323 42.3  23,347 13,897 41.0  9,449 83.1 59.5  168 

10  303 349 17.9 15,951 45.7  31,857 15,001 43.0  16,856 61 47.1  200 

11  252 337 14.2 16,721 49.6  38,612 15,913 47.2  22,699 54.7 41.2  175 

12  229 333 9 16,962 50.9  47,631 16,221 48.7  31,410 46.9 34.1  176 

  4,335 4,771 16.3  220,085 46.2  436,692 207,384 43.6  229,308 83.1 47.5  2,394 

 

 

(3) ≤  

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⌐ ─ ⁸ ⁸ ╩

5.3.2 ⌐ ⇔√⁹ │ ⁸ ╩ ⇔≡∕╣╒≥ ⅝⌂ │⌂ↄ ╩

⇔≡ ∂╟℮⌐ ≢⅝╢↓≤⅜ ⅛╢⁹ 

 

5.3.2  ≤  

 



5  ─  

69 

(4) 1 ─ ─  

1 ─ 1 12 ─ ╩ 5.3.3 ⌐ ∆⁹ │ 20767KJ/ ה ⁸

⅜ 7.7ϴ⁸ ⅜ 10535kJ/ ה ⁸ │ 1 4 │ ⌂™⅜

24 ⅜№╢⁹↓─ 1 ─◦☻♥ⱶ │ 51 ≤⌂∫√⁹24

∆═≡─ ⌐╦√∫≡ ⅜ ⇔≡™╢⅜ 13 18 │ ─ ⅜

100%≤⌂╡⁸ ╩ ∫≡™⌂™⁹20 ↔╤⅛╠│ ⅜ ⌂ↄ⌂╡ ₁⌐

─ ⅜ ⅝ↄ⌂∫≡™╢⁹↓─ ⁸1 ─ │ 63%⌐⌂∫√⁹ 

 

5.3.3  1 12 ─ ─  

 


