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 ⱨ▫כꜟ♪ ◦☻♥ⱶ 

 

 

 

3- 20- 10 

 

 

 

↕™√╕ 1450 11 

 3 2021 8 24 8 26  

─  
Ⱶ☻♩⌐╟╡ ─☻ⱳכ♠◓ꜝ►fi♪─ ╛ ─ ╩

→╢↓≤≢⁸ ⌐ ⌂☻ⱳכ♠ ╩ ∆╢↓≤╩ ≤⇔≡™╢⁹ 
 

1 ─  

1.1 ┘ ─ ה ⁸  

≢│⁸ ⌐ ⌐ ≤⌂╢ ╛►꜠♃fi ─

◓ꜝ►fi♪⌐⅔™≡⁸20 50 µm─ Ⱶ☻♩╩ ↕∑╢⁹

─Ⱶ☻♩│ ⇔⁸ ⅜ ∆╢↓≤⌐╟╡◓ꜝ►fi♪

─ ─ ╩ ↕∑╢⁹↕╠⌐⁸ⱪ꜠כꜘכ⌐Ⱶ☻♩⅜

╣╢↓≤≢ ╩ →╢ ╙№╢⁹╕√⁸ ─Ⱶ☻♩│◓ꜝ►

fi♪⌐ ∆╢↓≤≢⁸◓ꜝ►fi♪─ ╩ →╢⁹↓╣╠─

⌐╟╡⁸ ⌐ ⌂☻ⱳכ♠ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

 

 

 

 

 

 

1.2 ─ ┘  

 

1.3 ─ ⱷꜞ♇♩  

◓ꜝ►fi♪ ⅜ ╣╢≤⁸Ⱳכꜟ─ ⅜╡⅜ ⇔√╡⁸ⱪ꜠כꜘכ─ ⅜ ╡╛∆ↄ⌂╢

↓≤⅛╠⁸ⱪ꜠כ⌐ ╩ ⅎ√╡⁸ⱪ꜠כꜘכ─ ╩ ⌂∫√╡∆╢↓≤╙ ⅎ╠╣╢⅜⁸

≢│⁸ Ⱶ☻♩╩ ∆╢√╘⁸◓ꜝ►fi♪ ╩№╕╡ ╠∆↓≤⅜⌂™⁹↓─√╘⁸ⱪ

כ꜠ ⌐╙ ↕∑╢↓≤⅜ ≢№╢⁹ 

 
♃fi◒⁸ ⱳfiⱪ⁸ ⁸ ⅝ ⁸Ⱶ☻♩

ⱡ☼ꜟ⁸ⱡ☼ꜟ◌Ᵽ⁸כ  

 45 50 L/ כ◌♇◘ ─  

ⱡ☼ꜟ─  7 m כ◌♇◘ ─  

 
ⱡ☼ꜟ ☻♥fi꜠☻ ⁸ ⱳꜞ◄♅꜠fi  

ⱡ☼ꜟ◌Ᵽכ  EPDM◄♅꜠fiⱪ꜡Ⱨ꜠fi☺◄fi◗ⱶ  

◘▬☼ 
ⱡ☼ꜟ 0.5 ⁸ ɋ15 ⁸20  

ⱡ☼ꜟ◌Ᵽכ ɋ45 ⁸ ⇔ ɋ8  

 ☻ⱳכ♠◓ꜝ►fi♪⌐⅔↑╢Ⱶ☻♩ ─  
Ⱶ☻♩ ─ ⌐≈™≡│⁸ ─◘▬♩╩  

 

 ─  

20 50ɡm─ Ⱶ☻♩ 

╩ ∆╢ 

ⱡ☼ꜟ◌Ᵽכ≤  

https://www.youtube.com/watch?v=JHE7IEeih5g 
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2 ─  

2.1 ─  

╛ ╩ ╠⅛≤∆╢↓≤╩ ⌐⁸ ─ ╩ ↄ ⌐⁸

╩ ╖─ כ◌♇◘ ⌐⅔™≡⁸◄ꜞ▪╩ ╡⁸ ─

≢⁸ ◓ꜝ►fi♪─ ⁸ WBGT ╩ ה ⇔√⁹↕╠⌐⁸Ⱶ

ה♩☻ Ⱶ☻♩◄ꜞ▪⌐ ⇔√ⱴⱠ◐fi─ ╩ ה ⇔√⁹ 
 

2.2 ╩ ∆ ┘∕─ ┘ ∆╢  

 

2.3  
 

 ☻ⱳכ♠  

 

─  

─ 400 m ♩ꜝ♇◒ ┘ ◓ꜝ►fi♪ כ◌♇◘

⁹ ⌐│꜡fi◓Ɽ▬ꜟ ╩ 130 mm⁹ 

ⱥ▪ꜞfi◓  ▪ⱷꜞ◌fiⱨ♇♩Ⱳכꜟ  

ⱥ▪ꜞfi◓

─  

⌐ ⅜ כ◙כꜚ⁹╢™≡╣↕ ≤⇔≡

3 ⌐ ─ ⌐ ∆╢ⱥ▪ꜞfi◓ ╩ ⇔√⁹ 
 

ꜟכꜙ☺◔☻ 2.4  
 

R3/ 5       6/18      6 7      8/2      8    8/24 26    9 11      12 R4/ 2  

 

  

 
 

 ∆╢  

 
─ ─ ⌐⅔™≡⁸ Ⱶ☻♩◄ꜞ▪≤Ⱶ☻♩◄ꜞ▪ ⱡ☼ꜟ

⅛╠ 4.8 m ╣√ ─ ─ ⅜ 0.5ϴ  

WBGT 

─ ─ ⌐⅔™≡⁸ Ⱶ☻♩◄ꜞ▪≤Ⱶ☻♩◄ꜞ▪ ⱡ☼ꜟ

⅛╠ 4.8 m ╣√ ─ WBGT─ ⅜ 1.5ϴ  

 

3 ≤  

3.1  │ 2127  

─ │⁸ ₁ ╕√│ ₁ ≢№╡⁸ │ ↕╣⌂⅛∫√⅜⁸ ─

≤ ∆╢≤⁸ ⅜ ↄⱵ☻♩⅜ ⇔≠╠™ ≢№∫√≤ ↕╣╢⁹  

 ─  

 

 1  2  3  

 ₁ ⌂⇔  ₁ ⌂⇔  ₁ ⌂⇔  

 27.4 28.3ϴ 28.4 30.5ϴ 29.1 31.3ϴ 

 76 82% 72 81% 64 76% 

 250 650 W/m2 320 1,140 W/m2 300 1,030 W/m2 

 
◓ꜝ►fi♪  
◓ꜝ►fi♪  

◓ꜝ►fi♪  
◓ꜝ►fi♪  

◓ꜝ►fi♪  
◓ꜝ►fi♪  

 1.1 3.4  m/s  1.2 3.5 m/s  0.8 2.2 m/s  

 26.7 27.7ϴ 27.1 28.8ϴ 27.7 29.6ϴ 

─  

 ─

 ─  

 

 

 ─

 

♃כ♦ 

─ ⁸  
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3.2 ┘ 2849  

⌐ ∆≤⅔╡⁸ ╛ ⌐╟╢╙──⁸Ⱶ☻♩╩ ∆╢↓≤≢⁸ ⁸ ⁸

WBGT⁸SET*─ ─ ≤ ─ ─ ⅜ ╢╟⌐ꜝⱨ▫◌ⱷꜝ◓⸗כ◘⁹√╣↕

⌐╟∫≡⁸ⱴⱠ◐fi╛◓ꜝ►fi♪─ ─ ⅜ ─⧵╙כ◙כꜚ⁸╣↕ ╩ ↄ

─כ◙כꜚ⁹√™≡⇔ ≢│⁸Ⱶ☻♩ ⅜ⱪ꜠כ⌐ ╓∆ │⌂™≤ ↕╣√⁹   

  β1ה β2─  

 

 

 

 

 

 

 

 

3.3 │ 51  

  

 

Ⱶ☻♩◄ꜞ▪≤ Ⱶ☻♩◄ꜞ▪─  

1  2  3  

      

β1 
0. 4ϴ 

 
0. 3ϴ 

 
0. 3ϴ 

 
0. 4ϴ 

 
0. 5ϴ 

 
0. 6ϴ 

 

β2 
3  

 
3  

 
2  

 
3  

 
4  

 
4  

 

β2 
1.0ϴ 

 
1.2ϴ 

 
1.3ϴ 

 
1.1ϴ 

 
0.5ϴ 

 
1.0ϴ 

 
WBGTβ1 

 
0. 6ϴ 

 
0. 6ϴ 

 
0. 4ϴ 

 
0. 5ϴ 

 
0.4ϴ 

 
0.6ϴ 

 
WBGTβ1 

 
0. 1ϴ 

 
0. 2ϴ 

 
0.2ϴ 

 
0. 3ϴ 

 
0.1ϴ
─  

0.1ϴ 
 

SET* β2 

─  
0. 3ϴ 

 
0. 4ϴ 

 
0. 6ϴ 

 
0. 5ϴ 

 
0.1ϴ 

 
0. 3ϴ 

 
SET* β2 

─  
0.9ϴ 

 
1.0ϴ 

 
1.1ϴ 

 
0.8ϴ 

 
0.1ϴ 
─  

0.6ϴ 
 

ⱴⱠ◐fi β2 
╩ ⌐ ─ ⅜ ↕╣√⁹ ⁸ ⌐╟╢╙

──⁸5ϴ ─ ⅜ ╠╣╢ ╙№∫√ ⁹ 

◓ꜝ►fi♪ β2 
Ⱶ☻♩ⱡ☼ꜟ─ ╩ ⌐ ↄ◓ꜝ►fi♪ ─ ⅜ ╠

╣√⁹ ⁸ ⌐╟╢╙──⁸ ≢ 20ϴ ─ ⅜

╠╣╢ ╙№∫√ ⁹ 

─כ◙כꜚ β2 
ⱥ▪ꜞfi◓  

♩☻Ⱶה │ ⅜ ⌐ ⇔ↄ √ↄ ∂╢⁹ 

♩☻Ⱶה ╙ ⇔ ↄ ∂⌂™ ╩ ∆╢↓≤│⌂™ ⁹ 

ה ─ ╟╡╙⁸Ⱶ☻♩⅜ ╣╢↓≤≢ ⇔™≤ ∂╢⁹ 

ה ⅜ ╢↓≤⌂ↄⱪ꜠כ⌐│ ⇔⌂™⁹ 

      

 

│⁸ ─☻ⱳכ♠ⱨ▫⁸≡™⅔⌐♪ꜟכⱪ꜠כ⌐ ╩ ╓∆↓≤

⌂ↄ ╩ ⌐ⱪ꜠כꜘכ─ ╩ ↕∑╢↓≤⌐ ≢№╡⁸ ⌂

☻ⱳכ♠ ╩ ≢№╢≤ ⅎ╠╣╢⁹ 

∕─  

╩ ⇔√ 3 ─ ≢│ ╙ ⅜ ⅛∫√ 3 ⌐⅔™≡│⁸

│ ∆╢ 0.5ϴ ╩ √⇔√⁹╟╡ ─ ™ ─

≢ ╩ ⇔√ ⌐│⁸╟╡ ™ ⅜ ╠╣√ ⅜№╢⁹ 

  

 ⱴⱠ◐fi─ 1  11  

Ⱶ☻♩◄ꜞ▪Ⱶ☻♩◄ꜞ▪ 

 ◓ꜝ►fi♪─ 2  11 45  

Ⱶ☻♩◄ꜞ▪ Ⱶ☻♩◄ꜞ▪
48ϴ 

24ϴ 22ϴ 

38ϴ 

─ ⌐≈™≡│⁸ ─◘▬♩╩ ⁹ 

https://www.youtube.com/watch?v=NinFWZVFvWg 
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4  

 ↓─Ɑכ☺⌐ ↕╣√ │⁸ ─√╘⌐ ≡ ⅜ ╠─ ⌐⅔™≡

⇔√ ≢№╡⁸ ┘ │⁸ ⌐ ⇔≡ ─ ╩ ™╕∑╪⁹ 
 

 ♃כ♦ 4.1
 

  │   

 ⱨ▫כꜟ♪ ◦☻♥ⱶ   Field cooling fine mist system  

( )  
 

NIPPON TAIIKU SHISETU Co., Ltd.  

 

TEL FAX TEL03 5337 2611   FAX 03 5337 2610     

Web▪♪꜠☻ https://www.ntssports.co.jp/  

E- mail  i nfo@ntssports.co.jp  

ה  ⁸►꜠♃fi ─ ◓ꜝ►fi♪⌐ ⁹ 

 ≤⇔≡ 15   

כ◌♇◘  8,000 9,000 m2 №√╡ 30 40  

◖☻♩  

    

▬♬◦ꜗꜟ◖☻♩(꜡fi◓Ɽ▬ꜟ  - 9,000 -  Ⱶ☻♩─ 160 ─  

( )  12,000,000 /   12,000,000  

) ≢∆⁹ ≤─ ה ─ ┘ ⌂≥─ │ ╖╕∑╪⁹ 

ⱷfi♥♫fi☻◖☻♩ β ⁸ │ √╡⌐  

╗  478 /t  348t/  166,344 /  

ⱳfiⱪ  29.3 /k W 380kW/  11,134 /  

 (Ⱶ☻♩ⱡ☼ꜟ)  14,000 /  0.06 /  840 /  

ⱳfiⱪ ○▬ꜟ  20,000 /  1 /  1,670 /  

) 23 │fi☼כ◦≢ ─ 60 ≤⇔≡⁸1 √╡ 10 12  13

15 ─ 4  1ﬞ ─ ╩ 120 ≤ ⇔√⁹ 

 

4.2 ∕─ ⱷכ◌כ⅛╠─  

 ̧ ☻ⱪꜞfi◒ꜝכꜙ♅⁸כⱩⱡ☼ꜟ ◦☻♥ⱶ│⁸ ╩ ⌐ ╠∆↓≤≢

╩ ⌐ →╢↓≤⅜≢⅝╢⅜⁸ ≢│ │∆←⌐ ∆╢ ⌐№╢⁹╕√⁸

⅜ ⌐ ╣≡⇔╕™⁸ ╡╛∆ↄ◖fi♦▫◦ꜛfi⅜ ∆╢⁹ 

 ̧ ◦☻♥ⱶ│ 20 50 ─ Ⱶ☻♩╩ⱪ꜠כ⇔≡™╢ ╙ ⇔ ↑╢↓≤≢⁸◓ꜝ►fi♪

⌐ ╩ ╦∑⁸ⱪ꜠כꜘכ─ ╩↕→╢↓≤⅜≢⅝╢⁹ 

 ̧ ◦☻♥ⱶ─ כ◌♇◘│ ≢ 40 45Є ≢№╢⁹90 ↕∑≡╙

│ 4 ≤ ≢№╢⁹ 

 ̧ ≢ ◄ꜞ▪╩ ↑╢↓≤≢⁸ ∆╢◄ꜞ▪∞↑─ Ⱶ☻♩╩ ∆↓≤⅜

≤⌂╡⁸╟╡ ⌐ ≢⅝╢⁹ 
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1 ─  

1.1  

₈ ₉≤™℮⁹ │⁸ ⌐ ↕╣√ ─

⁸ ⌂ ⁸∕─ ⁸ ─ ⅛╠ ⌂ ₈ ₉≤™

℮⁹╩ ⅜ ⌐ ∆╢↓≤⌐╟╡⁸ ─ ה ─ ╩ ╢≤≤╙⌐⁸

─ ⌐╟╢ ─ ⁸ ⌐ √╡⁸ ╩ ⌐ ה ⇔⁸

⌂ ╩ ⌐∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔⁸ ⌐ ⇔⁸ ─

╙ ╘√ ─ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

│⁸ ≢№╢ISO 140342016Environmental management -- Environmental 

technology verification (ETV)ⱴⱠ☺ⱷfi♩ ETV ⌐ ⇔≡⅔╡⁸

⌐ ↕╣√ ╖≢ ╩ ⇔≡™╢⁹ 

 

1.2 ─  

⌐⅔™≡₈ ₉≤│⁸ ─ ≢╙ ≢╙⌂™ ⅜⁸

─ ╩ ⌐ ≠⅝ ≡⇔≥♃כ♦⌂ ∆↓≤╩™℮⁹⌂⅔⁸

≤│ │ ╩╙√╠∆ ┘⌐ ⌐ ∆╢ ⌂

≤ ∆╢⁹₈ ₉│⁸ ─ ╩ ↑≡⁸↓─ ⌐ ∆╢ ╩ ∆╢₈ ₉

≤│ ⌂╢⁹ 

 

1.3 ─  

 │⁸ 3

10 29 ₈ ₉≤™℮⁹ ─₈ 5 ┘ ⌐ ∆

╢ ₉ ┘₈ 6 Ver.3.2₉⌐ ≠⅝⁸ ↕╣√╙─≢№╢⁹ 

≢│⁸ ⌐ ≠™≡ ≤⇔≡ ↕╣√₈ⱨ▫כꜟ♪ ◦☻♥

ⱶ₉⌐≈™≡⁸ ⌐ ∆ ╩ ⌐ ⇔√⁹ 

╕√⁸ │⁸ ≢ ↕╣╢ ⌐⅔™≡⁸ ⌐ ≠⅝⁸

─ ⌐≈™≡ ╩ ∫√⁹ │∕─ ╩ ╡╕≤╘√╙─≢

№╢⁹ 

 

ה ⅜ ╘╢ ─ ≢─⁸ ─ ⌐⅔↑╢⌐╟╢  

ה ⌐ ⌂◄Ⱡꜟ◑⁸כ ⁸ ┘ ⌂ ╡◖☻♩ 

ה ⌂ ⅜ ≤⌂╢√╘─  

ה ┘ ⌐⅛⅛╢   
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2 ≤ ─  

⌐ ∆╢ ┘ ╩ ⌐ ⇔√⁹╕√⁸ ≤ ╩

⌐ ⇔√⁹ 

 

 

 ⌐ ∆╢ ┘  

 

  

    

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
  

 
 

 
 

 
 

 
 

  
 

  
 

 

 

 

 

  
* 
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 ≤  

          

 

 

 

 

 ה

 

─ ⱪ꜡☿☻─  

 

  

  

  

  

  

─ ה  

─  

─  

─  

ה ∆╢  

 ה

 
─ ⁸  

─♃כ♦

 
♃כ♦ ─  

   

 ─  
ISO  

  

 ⌐ ∆╢  
 

  

 ⌐ ╢ ⌐ ∆╢  
 

  

 ⌐ ∆╢ ─  
 

  

 

 

 

  

≥♃כ♦ ─ ─  

 

  

 

 ⱪכꜟ◓

  

─♃כ♦  

─ ≤∕─ ─  

─ ≤ ⱴ♬ꜙ▪ꜟ

─  

─ ⁸ ⁸ ⌐ ╢

 

─ ⌐ ∆╢

 

⌐ ∂≡ ─ ⌐

╢  

 

─  

 

─ ─  

 
─  

─ ─ ╩  

─  

ⱥ▪ꜞfi

◓ ─

 כ◙כꜚ

▪ⱷꜞ◌fi

ⱨ♇♩Ⱳכꜟ  
ⱥ▪ꜞfi◓┼─   
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3 ─ ┘  

3.1 ─ ┘ ה  

≢│⁸ ⌐ ⌐ ≤⌂╢ ╛►꜠♃fi ─ ◓ꜝ►fi♪⌐⅔™

≡⁸2050 Õm─ Ⱶ☻♩╩ ─ ≢ ↕∑╢ ⁹ ─Ⱶ☻♩│ ⇔⁸

⅜ ∆╢↓≤⌐╟╡◓ꜝ►fi♪ ─ ─ ╩ ↕∑╢⁹╕√⁸ ─Ⱶ☻♩│

◓ꜝ►fi♪⌐ ∆╢↓≤≢⁸◓ꜝ►fi♪─ ╩ →╢⁹↕╠⌐⁸ⱪ꜠כꜘכ⌐Ⱶ☻♩⅜

╣╢↓≤≢ ╩ →╢ ╙№╢⁹↓╣╠─ ⌐╟╡⁸ ⌐ ⌂☻ⱳכ♠

╩ ∆╢↓≤⅜≢⅝╢⁹ 

◓ꜝ►fi♪ ⅜ ╣╢≤⁸ⱪ꜠כꜘכ─ ⅜ ╡⁸ⱪ꜠כ⌐ ╩ ⅎ√╡⁸ⱪ꜠כꜘכ

─ ╩ ⌂∫√╡∆╢↓≤╙ ⅎ╠╣╢⅜⁸ ≢│⁸ Ⱶ☻♩╩ ∆╢√╘⁸◓ꜝ►

fi♪ ╩№╕╡ ╠∆↓≤⅜⌂™⁹↓─√╘⁸ⱪ꜠כ ⌐╙ ↕∑╢↓≤⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⌐╟╢ Ⱶ☻♩ ─  

 

βⱵ☻♩ ─ │⁸ ─◘▬♩╩ ⁹ 

https://www.youtube.com/watch?v=JHE7IEeih5g 
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3.2 ─  

│⁸ ⁸ ⌐ ∆≤⅔╡⁸ ─ ♃fi◒ ⁸ⱳfiⱪ

⁸ ╛►꜠♃fi ─ ⌐ ↕╣√ ⁸ ⅝ ⁸Ⱶ☻♩ ⱡ☼ꜟ⁸

╩ ↕∑╢√╘─ⱡ☼ꜟ◌Ᵽכ⅔╟┘ ╟╡ ↕╣╢⁹ 

 ─◦☻♥ⱶ  

כ◌♇◘≥◒♇ꜝ♩ ⅜ ↕╣√ ⌐⅔↑╢  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

20 50ɡm─ Ⱶ☻♩ 

╩ ∆╢ 

ⱡ☼ꜟ◌Ᵽכ≤  

 ─ ⁸ ⱡ☼ꜟ  
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3.3 ─  

1  

─ ╩ ⌐ ⇔√⁹ 

 

 ─  

כ◌♇◘ ≢─ ╩ ⇔√ 45 15 45 ⁹ ⁸ⱪ꜠כ

⁸ ─ ⌐╟∫≡ ∆╢⁹  

 

2  

╩ ╖─ ⌐ ∆╢↓≤│ ≢│⌂™⅜⁸ │ ⌐☿♇

♩≢ ↕╣╢⁹ ─ כ◌♇◘│ 8,0009,000 m2 №√╡3040

≢№╢⁹ 

 

3 ⅜ ≤∆╢ ─  

─√╘⌐⁸ │ ─ ⅝⅜ ≢№╢⁹ 

 

  

 105 / כ◌♇◘ ─  

 4550 L/◘♇◌כ 1 ─  

ⱡ☼ꜟ─  7 m◘♇◌כ ─  

─  ⌐ ╢ ╩ ⇔≡ ⁹ 

ⱳfiⱪ─  7.5 kW200 V  

ⱳfiⱪ─  3.2 kW⅜2 MPa─  

♃fi◒─  200 L◘♇◌כ ─  

ⱡ☼ꜟ─  260300 mL/ 

 

ⱡ☼ꜟ ☻♥fi꜠☻  

ⱡ☼ꜟ◌Ᵽכ  EPDM◄♅꜠fiⱪ꜡Ⱨ꜠fi☺◄fi◗ⱶ  

ⱳꜞ◄♅꜠fi  

◘▬☼ 

ⱡ☼ꜟ 0.5 mm 

ⱡ☼ꜟ◌Ᵽכ ū45 mm⁸ ⇔ ū8 mm 

ū15 mm⁸20 mm 
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4 ⁸ ⁸  

│ ⌐ ∆≤⅔╡≢№╢⁹ⱡ☼ꜟ⌐ ⅜ ⇔√ │ ⅜ ≤⌂╢⁹

ⱡ☼ꜟ◌Ᵽכ│ ⌂⇔≢ 15 ─ ⅜№╢↓≤⅛╠⁸ ≤│╖⌂↕╣⌂™⁹ 

 

 ┘  

    

 5,000 L 

ⱡ☼ꜟ  5 ≢ 4  

ⱳfiⱪ  5.6 kWh 

כ◌♇◘ 1 ⌐105 ⇔√  

⌂ כ◌♇◘≢ 1 ╩ ⇔√ ⌐ ⅜ ≤⌂╢ כ◌♇◘

1 ─ ⌂ⱡ☼ꜟ 160 4  

 

5 ⁸  

⇔≡™╢ │⁸ ⌐ ∆≤⅔╡≢№╢⁹ ⌐ ⌂ │ ≤⇔⌂™⁹ 

 

  

               

  

ה ⅝ ─ ─  

─♩♇♫ה♩ꜟⱳfiⱪ─Ⱳה  

ה ⌐ ↕╣≡™╢↓≤─ ⁹ ≢
⌂™ⱡ☼ꜟ╩ ⇔√ │⁸ ╩
≢≈≈ↄ╟℮⌐ ∕╣≢╙ ⇔⌂
™ │⁸ ⅜  

1 1

 

 

ꜟ▬○─ⱳfiⱪה   
100

⌐1  

 

─♩ꜟⱬה ╡⁸  

ⱳfiⱪה ─ ה  

ה ─ ה  

300

⌐1  

 

 

6 ┘ ≤⁸∕─ ™ 

⇔√ ⱡ☼ꜟ│ ≤⇔≡ ⌐ ∆╢⁹ 

 

7 ─  

ⱳfiⱪ ─ ⅜ ≢№╢⁹ 
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4 ♃כ♦ ─  

 ♃כ♦ 4.1

│⁸ ₁⌂ ╩♃כ♦ ⇔≡™╢⁹∕─ ⌂╙─╩ ⌐ ∆⁹ 

 

 ̧ ─  

 ̧ 28 9 16  

 ̧ ─  

 ̧ ─ ₁  

 ̧ ↕50⁸100 cm⌐ ⇔√ ⌂WBGT ╩ ™⁸ ─ ≢

─ ╩ ∫√⁹ 

ᵑ Ⱶ☻♩ⱡ☼ꜟ⅛╠2.5m ╣√ ⁸ᵒ5.0m ╣√ ⁸ᵓ  

 

 

 WBGT ─   
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 ̧ ⌐ ∆≤⅔╡⁸ ≢ ╢≤⁸ ↕50 cm⌐⅔™≡│⁸ᵓⱵ☻♩

⌐ ═⁸ⱡ☼ꜟ⌐ ™ᵑ ≢│⁸ ⅜ ⇔√⁹ⱡ☼ꜟ⅛╠ ╣√ᵒ

⌐⅔™≡╙ 0.7 ⇔√⁹ ↕100 cm⌐⅔™≡│⁸ⱡ☼ꜟ⌐ ™ᵑ ≢│ 0.5⁸ⱡ

☼ꜟ⅛╠ ╣√ᵒ⌐⅔™≡╙ 0.3 ⇔√⁹Ⱶ☻♩ ─ ⅜ ╟╡ᵓⱵ☻♩

⌐ ═ ─ ™⅜ ⅝™ ⌐№∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ─  

 

 ─ ♃כ♦  

 

─♃כ♦ 4.2  

─ ⁸│♃כ♦ ⌐╟╡ ⁸√╕⁹™⌂│≢♃כ♦√╣↕ ╩ ╠∏⌐

⌂ ≢ ↕╣≡⅔╡⁸ ⅜ ≢⌂™ ⅜№╢⁹ ─↓≤⅛╠⁸ ♦

│♃כ ╩ ℮ ≢ ≤⇔≡ ∆╢↓≤≤⇔√⁹  

ᵑⱡ☼ꜟ⅛╠ 2.5m  ᵒⱡ☼ꜟ⅛╠ 5m  ᵓ  
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5  

│⁸ ─ ╩ ↄ ⌐⁸ ╩ ╖─ כ◌♇◘ ⌐⅔™

≡⁸◄ꜞ▪╩ ╡⁸ ─ ≢⁸ ◓ꜝ►fi♪─ ⁸

WBGT⁸ SET*╩ ה ⇔√⁹╕√⁸Ⱶ☻♩ה Ⱶ☻♩◄ꜞ▪⌐

⇔√ⱴⱠ◐fi╛◓ꜝ►fi♪─ ╩ ה ⇔√⁹ ⌐╟∫≡ ⅜ ∆╢

↓≤⅜ ↕╣√√╘⁸3 ─ ╩ ⇔√⁹↕╠⌐⁸ ╩ ∆╢ כ◙כꜚ⁸≢

┼─ⱥ▪ꜞfi◓ ╙ ⇔√⁹ 

 

5.1 ─  

 

R3/5      6/18      67      8/2       8     8/2426    9 11     12R4/2 

 

  

 

-  ─  

 

5.2 ─  

 

 ≤  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-  ─   

 ☻ⱳכ♠  

 2223-5 

  

 
─400 m♩ꜝ♇◒ ┘ ◓ꜝ►fi♪ ◘♇◌

כ ⁹ ⌐│꜡fi◓Ɽ▬ꜟ ╩ 130 mm⁹ 

─  

 

─  ─  

 

 

 ─

 

♃כ♦ 

─ ⁸  
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-  ⌐⅔↑╢Ⱶ☻♩ ─  

 

 

-  ⌐⅔↑╢Ⱶ☻♩ ─  

 

 ⱥ▪ꜞfi◓ ≤  

 

 

 

 

 

 

 

 

5.3  

 

 ≤  

  

 ⁸ ⁸ ⁸ ╩ ⇔√⁹ 

 ╩ ⇔√⁹ 

  

 ▪ⱷꜞ◌fiⱨ♇♩Ⱳכꜟ  

 2 7ī5 

 

⌐ ⅜ כ◙כꜚ⁹╢™≡╣↕ ≤⇔≡

3 ⌐⁸ ─ ⌐ ∆╢ⱥ▪ꜞfi◓

╩ ⇔√⁹ 

1  2  3  
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5.4 ⁸ ∆╢ ┘  

◓ꜝ►fi♪─ ─ ╩ ∆ ≤⇔≡⁸ ⌐ ∆ ╩ ⌐ ⇔√⁹ 

 

 ┘ ∆╢  

 ∆╢  

β 
─ ─ ⌐⅔™≡⁸ Ⱶ☻♩◄ꜞ▪≤Ⱶ☻♩◄ꜞ▪ ⱡ☼

ꜟ⅛╠ 4.8 m ╣√ ─ ─ ⅜0.5  

WBGTββ 
─ ─ ⌐⅔™≡⁸ Ⱶ☻♩◄ꜞ▪≤Ⱶ☻♩◄ꜞ▪ ⱡ☼

ꜟ⅛╠ 4.8 m ╣√ ─ WBGT ─ ⅜1.5  

β ─ ⌐╟╢ ⁹ 
ββWBGT ⌐╟╢ ╩ ∫√⅜⁸WBGT ⌐╟╢ │ ⅜ ⅝⅛∫√√╘⁸Ⱶ☻♩

─30 ─ ╩ ™≡ ╩ ∫√ 30 ─ ─ ≢ ⁹╕√⁸WBGT

─ ⅜ 1 ≤ ⅝⅛∫√√╘⁸ 5 ─ ╩ ⇔≡ ⇔√⁹╕√⁸ ─

⅜♃כ♦≢ ⌐ ≢⅝≡™⌂™↓≤⅜ ↕╣√√╘⁸ ≤⇔≡ ─

─WBGT≥♃כ♦─ ╩♃כ♦ ⇔√WBGT─ ╙ ∫√⁹ ⌐│ ─

╩ ™√⁹ ─ ⌐│ ⌐ ↕╣≡™╢ ◦☻♥ⱶ http://www.hvacsimulator.net/

╩ ™√⁹ ⁸│≡™≈⌐♃כ♦─ ─ ◦☻♥ⱶ╛ ╡ ≢╙ ⇔⁸ ⌐

⅜⌂™↓≤╩ ⇔√⁹ 
 

⌐ ™√ WBGT = 0.7×  + 0.2× + 0.1×  
 

≤⇔≡ ⌐ ∆ ╩ ⇔√⁹ 

 

  

  

 

⌐╟╡ ╘√⁹ 

 

SET* 
⁸ ⁸ β⁸ ╩ ⇔⁸╕√ ββ⁸

βββ─ ╩ ⇔≡⁸ ββββ⌐╟∫≡ ╩ ╘√⁹ 

 
Ⱶ☻♩◄ꜞ▪⁸ Ⱶ☻♩◄ꜞ▪⌐ ⇔√ⱴⱠ◐fiβββββ─ ╩◘

≢ꜝⱨ▫◌ⱷꜝ◓⸗כ ⇔√⁹ 

 ─כ◙כꜚ

 

כ◙כꜚ ⌐ⱥ▪ꜞfi◓ ╩ ⇔⁸ ╛ⱪ꜠כ┼─

⌐ ∆╢ ─ ╩ ⇔√⁹ 

β 2 ≢ ⇔√ ─ ╩ ™√⁹ 

ββ 0.35≤⇔√ ⁸ ☼Ⱳfi ╩ ⁹ 

βββ met 4 ⁸95100m/ ⁸1.2 ─2 ≢ ⇔√⁹ 

ββββASHRAE SET* ♁ⱨ♩╩ ה ⁸  ⌂ ─ⱷ◌♬☼

ⱶ ⁸20063 ⁹ 

βββββ fi⁹♃꜠►⁸ꜟכ꜡♅☻ ▪▬Ⱳꜞכ ⁹ ꜚ♬ⱨ◊כⱶ

╩ ⁹  
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-  ⌐ ⇔√ⱴⱠ◐fi 

ⱴⱠ◐fi⅜ ≢ ╣⌂™╟℮⌐⁸ ⌐ ╡≤⇔≡ ♃fi◒╩ ⁹ 

 

 

5.5  

1 כꜙ☺◔☻  ꜟ

 

 

 

 

 

 

 

 

 

 

  

15

 

Ⱶ☻♩ 

◄ꜞ▪ 

─⸗♬♃ꜞfi◓⁸ ─  

-  1 ─  ꜟכꜙ☺◔☻

Ⱶ☻♩ 

◄ꜞ▪ 

 

105  

 

60

 

 

 

105  

 

15

 

10  12  13  15  
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2  

⌐ ∆ ⌐ ╩ ⇔⁸ ╩ ∫√⁹ⱡ☼ꜟ⅛╠ ╙ ╣√ ≢─ ╩

≤⇔√⅜⁸ ≤⇔≡ⱡ☼ꜟ ≢╙ ╩ ∫√⁹ ╩ ⅝⁸ ⅛╠ 1.1m─

↕⌐≡ ╩ ∫√ ⁹ 

│⁸ ⌐Ⱶ☻♩⅜ ╣≡™⌂™⅛ ≢ ∆╢≤≤╙⌐⁸ ⅜ ↄ⌂╡ ⅞

≡™⌂™⅛ ╩ ∫√⁹╕√⁸ ◄ꜞ▪─ ™⅜ ⌐ ╩ ╓∆⅔∕╣⅜№╢√╘⁸

3 ⌐Ⱶ☻♩⁸ Ⱶ☻♩◄ꜞ▪─ ╣ ⅎ╩ ∫√ ╙ ╣ ⅎ√ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

-  1⁸2  

7m

WBGT WBGT

4.8m

2m

7m

─ ⌐≈™≡│⁸ ─◘▬♩╩ ⁹ 

https://www.youtube.com/watch?v=NinFWZVFvWg 
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─  ☿fi◘כ  

≤ 

WBGT  

─ ≤WBGT 

1.1 m 1.1 m 

-  ─  

 כ●꜡ 

1.1 m 
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3 ┘  

 ┘  

 

4 ─ ┘  

│ ⅜ ╩ ⇔√⁹☻▬♇♅ ─╖≢№╡⁸ ⌐│

≢№∫√⁹ 

 

 

5.6 ⁸ ┘  

 

 ⁸ ┘  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

1  

WBGT 

 

 

 ꜝⱨ▫◌ⱷꜝ◓⸗כ◘
ⱴⱠ◐fi 15  

◓ꜝ►fi♪  

ה    

 
 ─ ╩ ⇔√⁹ 

┘

 

─ ┘

⌐ ⌂ ≤  
─ ╛ ↕ ╩ ⇔√⁹ 

─  ─ ╩ ⇔√⁹ 

♩ꜝⱩꜟ⅛╠─  
─ ─ ↕⁸ ╩ ⇔

√⁹ 

┘ ⱴ♬ꜙ▪

ꜟ─  

┘ ⱴ♬ꜙ▪ꜟ─ ╖╛∆↕⁸

⇔╛∆↕⁸ ╩ ⇔√⁹ 
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6 ┘  

6.1  

6.1.1   

1 1 2021 8 24  

1 ─ │⁸ ₁ ≢№∫√⁹ ─ │ ↕╣⌂⅛∫√ 2⁸3 ╙

⁹ ⌐ ∆≤⅔╡⁸ │27.428.3 ⁸ │76 82%⁸ │250

650 W/m2─ ≢ ⇔√⁹ │⁸ ≢│₈ ₉⁸ ≢│₈ ₉≢№∫√⁹

│1.13.4 m/s─ ≢ ⇔√⁹╕√⁸ ⌐╟╡⁸ ⌐ ─ ™⅜ ╠╣√ 2⁸

3 ╙ ⁹ 

⅜ ⌂ↄ⁸ ⌐⇔≡│╛╛ ⇔™ ≢№∫√⁹ 

  

  1 8/24 ─  
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2 2 2021 8 25  

2 ─ │⁸ ₁ ≢№∫√⁹ ⌐ ∆≤⅔╡⁸ │ 28.4 30.5ϴ⁸

│ 72 81%⁸ │ 320 1,140 W/m2─ ≢ ⇔√⁹ ⅜ ⌐ ╩ ⇔⁸

─ ⅜ ⇔⅛∫√⁹ │ ⇔≡⅔╡⁸ │⁸ ⁸ ≤╙⌐₈ ₉

≢№∫√⁹15 Ⱶ☻♩ ⌐ ⌐ ∂⁸ ─ ╙ ╠╣√⁹ │ 1.2 3.5 

m/s─ ≢ ⇔√⁹ 

⌐⇔≡│╛╛ ⇔™ ≢№∫√⅜⁸ 1 ⌐ ═╢≤ │ ⅛∫√⁹ 

 

 

  

 

 

  2 8/25 ─  
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3 3 2021 8 26  

3 ─ │⁸ ₁ ≢№∫√⁹ ⌐ ∆≤⅔╡⁸ │ 29.1 31.3ϴ⁸

│ 64 76%⁸ │ 300 1,030 W/m2─ ≢ ⇔√⁹ │ ─ ∆ ⅜

ↄ⁸ ╙ ⇔≡™√⁹ │ ⌐ ⇔ↄ ⇔√⁹ │ ≢

│₈ ₉⁸ ≢│₈ ₉≢№∫√⁹ │ 0.8 2.2 m/s≢№╡⁸ 1⁸2 ≤ ═

⅛∫√⁹ 

⌐⅔↑╢ ─ ╣─ ─ ≥♃כ♦ ∆╢≤⁸ 3 ≤╙⌐

⅜ ⅛∫√↓≤⅛╠⁸Ⱶ☻♩⅜ ⇔≠╠ↄ⁸ ╩ ↕∑≠╠™ ≢№∫√≤

↕╣╢⁹ 

 

 

 

  

  3 8/26 ─  
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6.1.2   

⌐⅔™≡│⁸ ╩ ≤⇔≡ ↕╣√ ⅜ ⌐ ╘╠╣

√ ⌐⁸ ─ⱳfiⱪ ⌐№╢ ♃fi◒╕≢ ┌╣≡™√⁹ 

⌐ ∆≤⅔╡⁸Ⱶ☻♩ │ ╛ ♃fi◒ ⌐ ╕∫≡™√ ─

≢╛╛ ™ ≤⌂∫≡™√⅜⁸∕─ ⇔⁸26.7 29.6ϴ─ ≢ ⇔≡™√⁹

╩ ≤⇔≡™╢╙── ⌐ ™ ™ ≢№∫√─│⁸ ≢№∫√↓≤⁸╕√ ⌐

⇔≡™╢ ⌐ ╘╠╣√↓≤⅜ ≢№╢≤ ↕╣√⁹ ╩ ≤⇔⁸ ⌐

∑∏⌐ ≢⅝╢╟℮⌂ ⌐⅔™≡│⁸╟╡ ─ ╩ ≢⅝╢≤ ⅎ╠╣√⁹ 

⌂⅔⁸ⱳfiⱪ ♃fi◒ ≤ⱡ☼ꜟ⅛╠ ↕╣√Ⱶ☻♩─ ╩ ⇔√≤↓╤⁸

⌂ │ ≢⅝⌂⅛∫√⁹ ♃fi◒⅛╠ⱡ☼ꜟ╕≢ ∆╢ ─ │╒≤╪≥⌂™≤

ⅎ╠╣√⁹ 

 

  1 8/24 2 8/25 

3 8/26 

  ─  

1 ─10 11⌐⅔™≡│ ⅜ ↄ⁸ ─ ╟╡╙ ™ ⅜

↕╣√√╘⁸ ™≤⇔√⁹ 
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6.1.3  Ⱶ☻♩⌐╟╢ ┼─  

⅝⁸ ⌐╟∫≡│⁸Ⱶ☻♩⅜ ┼ ⌐ ╣╢↓≤⅜№∫√↓≤⅛╠⁸

⌐╟∫≡│⁸Ⱶ☻♩⅜ ╣╢↓≤⌐╟╡ ┼ ╩ ╓⇔√≤ ↕╣╢⁹√∞⇔⁸

⌐Ⱶ☻♩⌐ ╣╢↓≤│ ↄ⁸╕√ ≢ ≢⅝╢╒≥─ ⅜ ↄ╟℮⌂↓≤│ ⅛

∫√↓≤⅛╠⁸Ⱶ☻♩⅜ ⌐ ╣√≤⇔≡╙ ←⌐ ⇔≡™╢╙─≤ ↕╣√⁹↓─↓

≤⅛╠⁸ ┼─ │ ≢№╢≤ ⅎ╠╣√⁹ 

─ ⌐⅔™≡╙ ⌐ ≢ ≢⅝╢╒≥─ ⅜ ↄ╟℮⌂↓≤│

⅛∫√⁹ ─≤⅔╡⁸ ─ ╙╦∏⅛≢№∫√√╘⁸Ⱶ☻♩⅜ ╣╢↓≤⌐╟╢

┼─ │ ⌂™≤ ⅎ╠╣√⁹ 

⁸ ─ ─ ⁸ ↑◌Ᵽכ ⌐ ⌐ ⅜ ∆╢

⅜ ≢ ↕╣√⁹ ⅜ ⌂╢ ≤⌂∫≡⅔╡⁸ ⅜ ⇔≠╠™√╘≢№╢≤ ⅎ╠

╣╢⁹ ☿fi◘כ─ ─◌Ᵽ⁸──╙╢№│≢כ ⌐ ╩ ╓⇔√ ⅜№╢⁹ 

 

6.1.4  ⅝≤ ─  

1 1 2021 8 24  

⌐ ∆ ⌐≡ ╩ ∫√⁹ ╩ ⌐⁸Ⱶ☻♩ ─ │⁸Ⱶ☻♩

ⱡ☼ꜟ⅛╠ ⌐ 2 m ╣√ ⌐ ⇔√⅜⁸ ⌐│ ─ ≢№∫√√╘⁸

⌂ ≢│⌂⅛∫√⁹↓─√╘⁸ⱴⱠ◐fi ⌐Ⱶ☻♩⅜ ╣╢ ╙№∫√⅜⁸ ⌐Ⱶ☻

♩⅜ √╢╟℮⌂ ≢│⌂⅛∫√⁹ 

─ ⅜ ↄ↓≤⅜ ⅛∫√√╘⁸Ⱶ☻♩⅜ Ⱶ☻♩◄ꜞ▪⌐ ↄ↓≤│╒≤╪≥

⌂ↄ⁸ ─ ⌐│ ╩ ╓↕⌂⅛∫√≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

  

  1  
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2 2 2021 8 25  

⌐ ∆ ⌐≡ ╩ ∫√⁹Ⱶ☻♩ ─ │⁸Ⱶ☻♩ⱡ☼ꜟ⅛╠

⌐ 2 m ╣√ ⌐ ⇔√⁹ │₈ ₉≢№∫√√╘⁸ⱴⱠ◐fi ⌐Ⱶ☻♩⅜ ╣╢

⅜ ⅛∫√⁹ 

⅜ ↄ ↄ ⅜ ⅛∫√√╘⁸Ⱶ☻♩⅜ Ⱶ☻♩◄ꜞ▪⌐ ™≡™√⁹ ≢│⁸

╕≢Ⱶ☻♩⅜ ↄ↓≤│ ≢⅝⌂⅛∫√⅜⁸ ─ ⌐ ╩ ╓⇔√

⅜№╢⁹ 

 

 

 

 

 

 

  

  2  
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3 3 2021 8 26  

⌐ ∆ ⌐≡ ╩ ∫√⁹ ◄ꜞ▪─ ™⅜ ⌐ ╩ ╓∆⅔∕╣⅜

№╢√╘⁸ 1⁸2 ≤Ⱶ☻♩ה Ⱶ☻♩◄ꜞ▪╩ ╣ ⅎ√ ╙ ╣ ⅎ√ ⁹

⌐│ ─ ⅜ ™≡™√√╘ ⁸Ⱶ☻♩ ─ │⁸Ⱶ☻♩ⱡ☼ꜟ⅛

╠ ⌐ 2 m ╣√ ⌐ ⇔√⅜⁸∕─ ⅝⅜ ⇔ↄ ⇔√√╘⁸ ⌐ⱴⱠ◐fi

⌐Ⱶ☻♩⅜ √╢ ≢│⌂⅛∫√⁹ 

⅛╠ ⅜ ↄ ⅜ ⅛∫√√╘⁸Ⱶ☻♩⅜ Ⱶ☻♩◄ꜞ▪⌐ ⅛∫≡ ╣╢↓

≤╙№∫√⁹√∞⇔⁸ ⌡ │ ↄ⁸Ⱶ☻♩⅜ Ⱶ☻♩◄ꜞ▪⌐ ↄ─│ ≢№∫√⁹↓

─↓≤⅛╠Ⱶ☻♩⅜ ─ ⌐ ╩ ╓⇔√ │ ™≤ ⅎ╠╣√⁹ 

 

 

 

 

 

  

  3  
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6.2  

6.2.1   

1 1 2021 8 24  

⌐ ∆≤⅔╡⁸Ⱶ☻♩╩ ∆╢↓≤≢⁸ ≥⅔╡⌐ ⅜ ∆╢↓≤⅜

↕╣√⁹ ⌐ ∆≤⅔╡⁸ ─ ≢ 0.3 0.4ϴ ⇔√⁹╕√ ⌐ ∆

≤⅔╡⁸ⱡ☼ꜟ⅛╠ 2 m ╣√ Ⱶ☻♩ ≤ 4.8 m ╣√ 2 ≢│⁸

⌂ ─ │ ╠╣⌂⅛∫√↓≤⅛╠⁸Ⱶ☻♩╩ ⇔≡™╢◄ꜞ▪≢│⁸ ≢│

⌂ↄ⁸ ≢ ⅜ ⇔≡™╢≤ ↕╣√ 2⁸3 ╙ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  1 8/24 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢ ─ ─ ϴ  

 Ⱶ☻♩◄ꜞ▪ 

2  
Ⱶ☻♩◄ꜞ▪  

 27.4 27.8 0.4  

 27.5 27.8 0.3  

  

  1 8/24 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  1 8/24 ⌐⅔↑╢ ─ ─  
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2 2 2021 8 25  

⁸ ⁸ ⌐ ∆≤⅔╡⁸ 1 ≤ ⌐⁸Ⱶ☻♩╩ ∆╢↓≤

≢⁸ ─ ⅜ 0.3 0.4ϴ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2 8/25 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢ ─ ─ ϴ  

 Ⱶ☻♩◄ꜞ▪ 

2  
Ⱶ☻♩◄ꜞ▪  

 28.6  28.9  0.3  

 28.9  29.3  0.4  

 

  

  2 8/25 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  2 8/25 ⌐⅔↑╢ ─ ─  
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3 3 2021 8 26  

⁸ ⌐ ∆≤⅔╡⁸ 1 ⁸2 ╟╡╙ ⅜ ⇔≡™≡

⅜ ™ ≢№∫√↓≤⅛╠⁸ 1 ⁸2 ╟╡╙ ™ ⅜ ↕╣√⁹

⌐ ∆≤⅔╡⁸Ⱶ☻♩╩ ∆╢↓≤≢⁸ ─ ⅜0.50.6 ⇔⁸

∆╢ ╩ √⇔√⁹ 

↓─╟℮⌐⁸ ⅜ ⇔≡ ⇔≡⅔╡⁸ ⅜ ™ ⌐⅔™≡│⁸

⅜ ↄ⌂╢ ⅜ ╠╣√⁹ ─ ⌐⅔™≡│ ─ ⅜ ⌂ↄ ⌐ ⅜ ™

≢│ ⅜ ≢⅝⌂⅛∫√⅜⁸ ⅜ ↄⱵ☻♩⅜ ⇔╛∆™ ─ ≢

№╣┌⁸↕╠⌐ ™ ⅜ ╠╣√ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  3 8/26 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢ ─ ϴ  

 Ⱶ☻♩◄ꜞ▪ 

2  
Ⱶ☻♩◄ꜞ▪  

 29.5  30.0  0.5  

 29.5  30.1  0.6  
  

  3 8/26 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

β10 13 ╕≢│⁸1 ⅜ ─ ⌐╟╡ ─√╘⁸2 ≢│⌂ↄ 1 ─ ╩♃כ♦ ⇔≡™╢⁹ 

  3 8/26 ⌐⅔↑╢ ─ ─  
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6.2.2  WBGT 

1 1 2021 8 24  

⁸ ⌐ ∆≤⅔╡⁸WBGT ─ ≤ ─ ╩ ⇔≡

⇔√ ⌐│ ™⅜ ╠╣√⁹↓╣│ ─ ╛ ⁸Ⱶ☻♩─ ─ ™⌐

╟╢╙─≤ ↕╣√⁹ ⌐ │№╢╙──⁸≥∟╠─ ╙ ⌐ WBGT ─ ─

⅜ ╠╣√⁹↓╣│⁸Ⱶ☻♩ ⌐ ™⁸ ┘ ⅜ ⇔√ ≢⁸ ─

│ ⅛≢№∫√√╘≢№╢≤ ⅎ╠╣╢ ≤ ─ │ ─≤⅔╡ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

WBGT─ ─ ╩♃כ♦─  

  1 8/24 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

─ ╩♃כ♦─  
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⌐ ∆≤⅔╡⁸Ⱶ☻♩ ⌐ ™⁸ ─ │ 0.6ϴ⁸ ─ │

0.1 0.2ϴ─WBGT ─ ⅜ ↕╣√⁹ ⁸ ⌐ ∆≤⅔╡⁸WBGT⌐≈™

≡╙ⱡ☼ꜟ⅛╠ 2 m ╣√ Ⱶ☻♩ ≤ 4.8 m ╣√ 2 ≢│⁸

⌂ ⅜ ╠╣⌂⅛∫√ 2⁸3 ╙ ⁹ 

 

  1 8/24 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢WBGT ─ ϴ  

 WBGT   

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

 27.6  28.2  0.6  27.2  27.3  0.1  

 27.5  28.1  0.6  27.1  27.3  0.2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢WBGT─ ─  

WBGT─ ─ ╩♃כ♦─  

  1 8/24 ⌐⅔↑╢WBGT─ ─  

─ ╩♃כ♦─  
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2 2 2021 8 25  

⁸ ⌐ ∆≤⅔╡⁸ 1 ≤ ⌐⁸Ⱶ☻♩╩ ∆╢↓≤

≢⁸WBGT ─ ⅜ ╠╣√⁹ ─ │ 0.4 0.5ϴ⁸ ─ │ 0.2

0.3ϴ─WBGT ─ ⅜ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2 8/25 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢WBGT ─ ϴ  

 WBGT   

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

 29.1  29.5  0.4  28.6  28.8  0.2  

 29.5  30.0  0.5  28.9  29.2  0.3  

  

  2 8/25 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

WBGT─ ─ ╩♃כ♦─  

  2 8/25 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

─ ╩♃כ♦─  
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  2 8/25 ⌐⅔↑╢WBGT─ ─  

WBGT─ ─ ╩♃כ♦─  

  2 8/25 ⌐⅔↑╢WBGT─ ─  

─ ╩♃כ♦─  
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3 3 2021 8 26  

3 │⁸Ⱶ☻♩⌐╟╢ ─ ⅜ ╙ ⅝⅛∫√⅜⁸ ⁸

⌐ ∆≤⅔╡⁸ 1⁸2 ≤ ═≡WBGT─ │ ⅝ↄ⌂⅛∫√⁹

─ │0.40.6⁸ ─ │0 0.1─WBGT─ ≢№∫√⁹ ─≤⅔

╡⁸ 1⁸2 ≤ ═⁸ ─ ⅜ ⇔ ⅝ↄ⁸╕√ ─ ╙ ↕⅛∫√

√╘≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  3 8/26 ⌐⅔↑╢Ⱶ☻♩ ⌐╟╢WBGT ─ ϴ  

 WBGT   

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

Ⱶ☻♩◄ꜞ▪ 

2  

Ⱶ☻♩ 

◄ꜞ▪ 
 

 30.2  30.6  0.4  29.7  29.7  0.0  

 29.8  30.3  0.6  29.3  29.4  0.1  

  

  3 8/26 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

WBGT─ ─ ╩♃כ♦─  

  3 8/26 ⌐⅔↑╢WBGT─ Ⱶ☻♩ ─  

─ ╩♃כ♦─  
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⌐ │ ─ ╩╙√╠∆≤ ⅎ╠╣≡™╢⅜⁸ ─ ╟╡⁸

─ │⁸ │ ⇔ ∆╢╙──⁸ ⌂ↄ≤╙WBGT ╩ ↕∑╢╒≥─

─ │ ╓↕⌂™≤ ↕╣√⁹ 

  

  3 8/26 ⌐⅔↑╢WBGT─ ─  

WBGT─ ─ ╩♃כ♦─  

  3 8/26 ⌐⅔↑╢WBGT─ ─  

─ ╩♃כ♦─  
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6.3  

6.3.1   

1 1 2021 8 24  

⌐ ∆≤⅔╡⁸Ⱶ☻♩ ⌐│ ⅜ ⇔√⅜ │ ⌂⅛∫√

─ 3%⁸ 3% ⁹ ⌐ ∆≤⅔╡⁸ⱡ☼ꜟ⅛╠ 2 m ╣√

Ⱶ☻♩ ≤ 4.8 m ╣√ 2 ≢│⁸ ⅛⌐Ⱶ☻♩ ─ ⅜ ⅛∫√⅜⁸

│ 1% ≤ ⅛≢№∫√ 2⁸3 ╙ ⁹ 

≤⇔≡ ⁸ ─ ╩ 54⁸55 ⌐ ∆⁹ ⁸ ─

⌐│ ⌐ ↕╣≡™╢ ◦☻♥ⱶ http://www.hvacsimulator.net/╩ ™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  1 8/24 ⌐⅔↑╢ ─ ─  
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2 2 2021 8 25  

⁸ ⌐ ∆≤⅔╡⁸Ⱶ☻♩ ⌐│ ⅜ ⇔√⅜⁸ 1

≤ ⌐⁸ │ ⌂⅛∫√ ─ 2%⁸ 3% ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  2 8/25 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  2 8/25 ⌐⅔↑╢ ─ ─  
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3 3 2021 8 26  

⁸ ⌐ ∆≤⅔╡⁸Ⱶ☻♩ ⌐│ ⅜ ⇔√⁹ 1⁸2

≤ ═╢≤⁸ ⇔ │ ⅛∫√ ─ 4%⁸ 4% ⁹ 3 │

1⁸2 ≤ ═ ⅜ ↄ ⇔≡⅔╡⁸ ⌐ ⅜ ⅛∫√↓≤⅜ ⇔≡™

╢╙─≤ ╦╣√⁹╕√ ⅜ ⅛∫√↓≤╙ ⇔≡™╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  3 8/26 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  3 8/26 ⌐⅔↑╢ ─ ─  
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6.3.2   

1 1 2021 8 24  

⌐ ∆≤⅔╡⁸Ⱶ☻♩ │ ─ ⅜ ↕╣√⁹ ─

≢ │ 1.0 ⁸ │ 1.2ϴ ⇔√⁹ ⅜ ⇔√ │⁸Ⱶ☻♩ ⌐╟╡⁸◓ꜝ

►fi♪─ ⅜ ⇔√√╘⁸◓ꜝ►fi♪⅛╠─ ⅜ ⇔√↓≤⅜ →╠╣╢⁹╕√⁸

ה ⌐╟∫≡│⁸ ─ ↕ 1.1 m ╟╡╙ ↄ╕≢Ⱶ☻♩⅜ ⇔√√╘⁸

╩ ╢ ╙№∫√ ⅜№╢⁹ ⌐│Ⱶ☻♩⅜ ⌐ ╣╢↓≤⅜№╡⁸∕─

╙ ⅎ╠╣╢⁹ 

⌐ ∆≤⅔╡⁸ⱡ☼ꜟ⅛╠ 2 m ╣√ Ⱶ☻♩ ≤ 4.8 m ╣√

2 ≢│⁸Ⱶ☻♩ ─ ⅜ ⅛⌐ ™ ╩ ⇔√⅜⁸ ⌂ │ ╠╣⌂⅛∫√

2⁸3 ╙ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  1 8/24 ⌐⅔↑╢ ─ ─  
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2 2 2021 8 25  

⌐ ∆≤⅔╡⁸Ⱶ☻♩ │ ─ ⅜ ↕╣√⁹ ─

≢ │ 1.3 ⁸ │ 1.1ϴ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  2 8/25 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  2 8/25 ⌐⅔↑╢ ─ ─  
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3 3 2021 8 26  

⌐ ∆≤⅔╡⁸Ⱶ☻♩ │ ─ ⅜ ↕╣√⁹ 1⁸2 ≤

∆╢≤⁸ │ ⌂™ ⌐№∫√ ─ 0.5ϴ⁸ 1.0 ─

⁹ ─ ™⅜ ╩ ╓⇔≡™╢≤ ↕╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  3 8/26 ⌐⅔↑╢ ─ Ⱶ☻♩ ─  

  3 8/26 ⌐⅔↑╢ ─ ─  
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6.3.3  SET* 

⌐ SET*─ ╩ ∆⁹ 

⌐ ∆≤⅔╡⁸ 1⁸2 │⁸Ⱶ☻♩ ⌐╟∫≡⁸ ─ ─ │ 0.3

0.6ϴ─ ≢ SET*⅜ ⇔√⁹╕√ ─ ─ │ 0.8 1.1ϴ─ ≢ ⇔√⁹

3 │⁸ 1⁸2 ≤ ═≡ │ ⅝ↄ⌂⅛∫√⁹ 1⁸2 ≤ ═⁸

─ ⅜ ⇔ ⅝ↄ⁸╕√ ─ ╙ ↕⅛∫√√╘∞≤ ↕╣√⁹ 

⌐ │ ─ ╩╙√╠∆≤ ⅎ╠╣≡™╢⅜⁸ ─ │⁸

│ ⇔ ∆╢╙──⁸SET* │ ∆╢ ⌐№∫√⁹ 

 

  SET*─ ϴ  

met 4 ⁸95 100m/ ─  

 Ⱶ☻♩◄ꜞ▪ 

2  
Ⱶ☻♩◄ꜞ▪  

1   37.9 38.2 0.3 

1   37.2 37.6 0.4 

2   39.4 40.0 0.6 

2   40.2 40.7 0.5 

3   42.5 42.4 -0.1 

3   41.2 41.5 0.3 

 

  SET*─ ϴ  

met 1.2 ─  

 Ⱶ☻♩◄ꜞ▪ 

2  
Ⱶ☻♩◄ꜞ▪  

1   31.1 32.0 0.9 

1   30.1 31.1 1.0 

2   33.9 35.0 1.1 

2   35.1 35.9 0.8 

3   37.6 37.6 0.0 

3   35.9 36.5 0.6 
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6.3.4   

1 ⱴⱠ◐fi 

⌐ⱴⱠ◐fi─ ─ ⌂ ╩ ∆ │♃כ♦ ╩

⁹ 

Ⱶ☻♩ ⌐╟∫≡⁸ⱴⱠ◐fi─ ─ ⅜ ↕╣√⁹ ⌐Ⱶ☻♩⅜ ╣╛∆™

⌐⅔™≡ ⅜ ⅝⅛∫√⅜⁸ ה ─ ⌐╟∫≡│⁸ ⌐╙ ⅜ ╠╣

√⁹ ⁸ ⌐╟╢╙──⁸5 ─ ⅜ ╠╣╢ ╙№∫√⁹ ⅜ ⇔≡

™√ 2 │Ⱶ☻♩ ⌐ ⇔√ⱴⱠ◐fi⌐Ⱶ☻♩⅜ ╣╢ ⅜ ⅛∫√√╘⁸

⅜ ⌐ ╠╣√⁹ 

ⱴⱠ◐fi─ ⅜ ⇔√ │⁸Ⱶ☻♩ ─ ⅜ⱴⱠ◐fi─ ╟╡╙ ⌡

⅛∫√√√╘⁸Ⱶ☻♩⅜ ╣╢↓≤≢ ╛↕╣√↓≤⁸╕√ⱴⱠ◐fi ╟╡Ⱶ☻♩─

⅜ ∆╢ ⌐ ⅜ ⇔√↓≤⁸↕╠⌐◓ꜝ►fi♪⅛╠─ ⅜ ⇔√↓≤≢№╢≤

ⅎ╠╣╢⁹ 

─↓≤⅛╠⁸Ⱶ☻♩ ⌐⅔™≡│⁸ⱪ꜠כꜘכ│ ╩ ⌐ ⇔ↄ ∂╢╙─≤

╦╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ⱶ☻♩ 10 11 Ⱶ☻♩ 10 12 

ⱴⱠ◐fi⅜ ≢ ╣⌂™╟℮⌐⁸ ⌐ ╡≤⇔≡ ♃fi◒╩  

  ⱴⱠ◐fi─◘כ⸗ 1 ⁸ 5  

Ⱶ☻♩ 10 11 ⌂  

  ⱴⱠ◐fi─◘כ⸗ 1 ⁸ ⅛╠ 40  

Ⱶ☻♩ 11 00 Ⱶ☻♩ 10 58 Ⱶ☻♩ 10 57 
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Ⱶ☻♩ 10 47 Ⱶ☻♩ 10 46 Ⱶ☻♩ 10 45 

 

  ⱴⱠ◐fi─◘כ⸗ 2 ⁸ ⅛╠ 30  

  ⱴⱠ◐fi─◘כ⸗ 3 ⁸ ⅛╠ 60  

Ⱶ☻♩ 14 01 

 

Ⱶ☻♩ 14 00 

 

Ⱶ☻♩ 13 59 
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2 ◓ꜝ►fi♪  

⌐◓ꜝ►fi♪ ─ ─ ╩ ∆⁹ ⅜ ™≤

⅜ ⅜╡⁸ ™ ⅜ ↄ≤ ⅜╢ ⌐№╡⁸ ⅛⌂ ♃▬Ⱶfi◓─ ™≢╙

⅜ ⅝ↄ ⇔√⁹ ⅜ ╩ ⌐ ⇔⁸╕√ ╙ ⅛∫√ 2 ⌐│ ⌐◓ꜝ►fi

♪ ─ ⅜ ⇔⅛∫√⁹ 

Ⱶ☻♩ ⌐ ™⁸Ⱶ☻♩ⱡ☼ꜟ─ ╩ ⌐ ↄ◓ꜝ►fi♪ ─ ⅜ ╠╣√⁹

⁸ ⌐╟╢╙──⁸ ≢ 20ϴ ─ ⅜ ╠╣╢ ╙№∫√⁹↓─√╘⁸

ⱪ꜠כꜘכ┼─ ╙ ⇔≡™╢≤ ╦╣√⁹╕√⁸◓ꜝfi♪⌐ ⌐ ∆╢

╛⁸☻ꜝ▬♦▫fi◓ ≢ ⌐ ╣╢ ╙ ↄ ∂≠╠ↄ⌂╢╙─≤ ⅎ╠╣√⁹ 

│⁸ ₁⌐ ─ ⅜ ⇔√⅜⁸1 ⇔≡╙ ⌐│

⅜ ↕╣√⁹ 

│Ⱶ☻♩ⱡ☼ꜟ ╩ ⌐ ⅛⌐ ╣≡™╢↓≤⅜ ≢ ≢⅝√⅜⁸ ≢№

∫≡╙ ⅜ ╢╒≥│ ╣≡™⌂⅛∫√⁹ │ⱪ꜠כ⌐ ⅝⌂ ╩ ⅎ╢↓≤⌂

ↄ⁸◓ꜝ►fi♪ ╩ ↕∑╢↓≤⅜≢⅝╢↓≤⅛╠⁸ ⌐⅔™≡│ ⌐ ⌂ⱪ

כ꜠ ╩ ≢⅝╢≤ ╦╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  ◓ꜝ►fi♪ ─ 1  

⅛╠ 35  
12 35  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 45  
13 50  

 

 
14 50  

 

⅛╠ 20  
15 10  

 

 

10 10  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 45  

11 05  

 

⅛╠ 95  

11 55  

 

⌂ 
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10 00  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 50  
11 05  

 

⅛╠ 105  
12 00  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 30  

12 35  

 

⅛╠ 60  

13 05  

 

⅛╠ 40  

13 45  

 

⅛╠ 105  

14 50  

 

  ◓ꜝ►fi♪ ─ 2  

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 10  

15 00  

 

⅛╠ 30  

15 20  

 

⅛╠ 60  

15 50  

 

⅛╠ 115  

16 45  
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09 55  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 50  
11 05  

 

⅛╠ 105  
12 00  

 

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 10  

12 10  

 

⅛╠ 35  

12 35  

 

⅛╠ 55  

12 55  

 

⅛╠ 45  

13 50  

 

  ◓ꜝ►fi♪ ─ 3  

Ⱶ
☻
♩ 

Ⱶ
☻
♩ 

⅛╠ 105  

14 50  

 

⅛╠ 30  

15 20  

 

⅛╠ 55  

15 45  

 

⅛╠ 115  

16 45  
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─כ◙כꜚ  6.3.5  

─כ◙כꜚ ╩ ⌐ ─כ◙כꜚ⁹∆ ≢│⁸ ─ ╟╡╙Ⱶ☻♩⅜

╣╢↓≤⅜ ⇔ↄ ∂╢ ≢№∫√⁹ⱨ▫כꜟ♪ ⌐⅔™≡│⁸Ⱶ☻♩─ ⌐ ™⁸

╛ ⅜ ⇔⁸ ⅜ ∆╢≤™℮ ≢№∫√⅜⁸ ╣╙ │ ↕⅛∫√√

⅜כ◙כꜚ⁸╘ ∂≠╠⅛∫√╙─≤ ╦╣√⁹ ─ꜝⱷ◌⸗כ◘⁸ ⅛╠ ↕╣√

─כ◙כꜚ≥ │ ↄ ⇔√⁹ │⁸Ⱶ☻♩⅜ ⱪ꜠כꜘכ⌐ ╣⁸

╕√◓ꜝ►fi♪─ ╩ ↕∑╢↓≤≢⁸ ╩ ⌐ ⇔ↄ ∂↕∑╢ ≢№╢≤

ⅎ╠╣√⁹↕╠⌐⁸ⱪ꜠כꜘכ─ ≢│⁸ ה ⌐╙ ⇔ↄ↕∑╢ ⅜№╢╟℮≢

─כ◙כꜚ⁸√╕⁹╢№ ≢│⁸Ⱶ☻♩─ │ⱪ꜠כ┼╒≤╪≥ ╩ ⅎ⌂™≤ ↕╣

√⁹ 

 

  ꜚ ─כ◙כ ⱥ▪ꜞfi◓  

  

 ◐ꜗfiⱤ☻   

 202111 17 16201640 

 ▪ⱷꜞ◌fiⱨ♇♩Ⱳכꜟ   

ꜚ

◙

─
 

 

♩☻Ⱶה │ ⌐ ⇔™≤ ∂╢⁹ 

♩☻Ⱶה ╙ ⇔ ↄ│ ∂⌂™ ╩ ∆╢↓≤│⌂™ ⁹ 

ה ⅜ ↕╣≡™╢≤™℮╟╡╙⁸Ⱶ☻♩⅜ ╣╢↓≤≢ ⇔™≤ ∂╢⁹ 

ה ⅜ ⌐ ⇔ↄ √ↄ ∂╢⁹ 

ה ─ ⅜ ↄ ∂⌂ↄ⌂╢⁹ 

ה ∂ ≢Ⱶ☻♩ ─ ╩⇔√↓≤⅜⌂™─≢⁸ ⅜ ⅜∫≡™╢⅛≥℮

⅛│╦⅛╠⌂™⁹ 

ה ה ⌐╙ ⇔ↄ ∂╢⁹ 

ⱪ
꜠

┼
─

 

ה ™≡™╢ ⌐╙╟╢⅜⁸╒≤╪≥ ╢≤│ ∂⌂™⁹ 

ה ⅜ ╠╣≡ⱪ꜠כ⌐ ∆╢↓≤│⌂™⁹ 

⅜ꜟכⱲה ╣≡⁸ ╡╛∆ↄ⌂∫√╡⁸ⱪ꜠כ⌐ ╩ ╓⇔√╡∆╢↓≤│⌂™⁹ 

ה │ ⌐ ⇔≡™╢⅜⁸ ⌐╙ ⌂ↄ ≢⅝╢≤ ℮⁹ 

 

ה ∆╢ ─ ╩ →╢↓≤≢⁸Ⱶ☻♩ ⅜ ⅜╢≤↕╠⌐ ™⁹ 

∕
─

 

ה ╣─ ⌐ ⌐ ™√™≤ ∂╢⁹ 

כ꜠ⱪה ∞↑≢⌂ↄ⁸ ⌐╦↨≤Ⱶ☻♩⌐ ╣≡⁸ ╩ ╛∆↓≤╙№╢⁹ 

ה ─ ⌐ ⇔≡╙ ╘≡╖√™≤ ℮⁹ 
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6.4 ⁸ ┘  

 

 ⁸ ┘  

≤ ≢ ⇔√ ≢│⁸ⱳfiⱪ─ ה ⅜ ╦╢√╘⁸ ─ ⅜ ⌐

─ ─2 ⌐│⌂╠⌂™⁹ 

 

   

 

 

105  

♩כ◖כ◌♇◘ה 2,960 L 

♩כ◖כ◌♇◘ה 5,250 L 

┘

 

─ ┘

⌐ ⌂ ≤  

╛ ⌐ ─ │ ⌂ↄ⁸1 ≢

≢№╢⁹ 

─  ⌐ │ ⇔⌂⅛∫√⁹ 

♩ꜝⱩꜟ⅛╠─  ⌐ │ ⇔⌂⅛∫√⁹ 

┘ ⱴ♬ꜙ▪

ꜟ─  

┘ ⱴ♬ꜙ▪ꜟ│ ╖╛∆ↄ⁸ ⇔╛

∆™ ≢№∫√⁹ 
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7 ─╕≤╘  

≤⇔≡⁸ ◓ⱥ▪ꜞfi─┼כ◙כꜚ┘ ⅛╠ √ ─

⌐≈™≡⁸ ─≤⅔╡╕≤╘√⁹ 

 

 

│⁸ ↕∑√Ⱶ☻♩⅜ ⱪ꜠כꜘכ⌐ ╣⁸ ∆╢↓≤≢⁸ ╩ ⌐

╩ ↕∑╢⁹ⱴⱠ◐fi─ ⁸5ϴ ─ ⅜ ╠╣╢ ╙№∫√⁹╕√⁸

─Ⱶ☻♩⅜◓ꜝ►fi♪⌐ ∆╢↓≤⌐╟╡⁸◓ꜝ►fi♪─ ╩ →╢ ╙№╢⁹

⌐╟∫≡│ ≢ 20ϴ ─ ⅜ ╠╣╢ ╙№∫√⁹↓─ ⌐╟╡⁸◓ꜝfi♪

⌐ ⌐ ∆╢ ╛⁸☻ꜝ▬♦▫fi◓ ≢ ⌐ ╣╢ ╙ ↄ ∂≠╠ↄ⌂

╢⁹↕╠⌐⁸ ─Ⱶ☻♩⅜ ∆╢↓≤≢⁸ ─ ⁸WBGT⁸SET* ╩ ↕∑╢↓

≤╙ ≢№╢⁹☻ⱪꜞfi◒ꜝכ ≢ ∆╢↓≤≢◓ꜝ►fi♪─ ╩ ↕∑╢ ─

│⁸ⱪ꜠כ⌐ ╩ ╓∆↓≤⅛╠ⱪ꜠כ ─ │ ⇔™⅜⁸ ─ │⁸Ⱶ

☻♩ ⅜ⱪ꜠כ⌐ ╓∆ │╒≤╪≥⌂™≤ ↕╣√↓≤⅛╠⁸ⱪ꜠כ ⌐╙ ≢⅝╢

≤ ⅎ╠╣╢⁹ 

↓╣╠─ ⅛╠ ⌐ ∆╢≤⁸ │⁸ ─☻ⱳכ♠ⱨ▫⁸≡™⅔⌐♪ꜟכ

ⱪ꜠כ⌐ ╩ ╓∆↓≤⌂ↄ⁸ ╩ ⌐ⱪ꜠כꜘכ─ ╩ ↕∑╢↓≤⌐

≢№╡⁸ ⌂☻ⱳכ♠ ╩ ≢№╢≤ ⅎ╠╣╢⁹ 

 

∕─  

≢№╢ ⌐≈™≡│⁸ 1⁸2 │ ∆╢ 0.5ϴ ╩ √↕

⌂⅛∫√⅜⁸↓╣│ ╡⅜∟≢ ⅜ ™ ⌐ ╩ ⇔√√╘≢№╢≤ ⅎ╠╣╢⁹

⅜ ™ ≢│⁸Ⱶ☻♩⅜ ⇔≠╠ↄ⁸ ⅜ ↄ⌂╢≤ ↕╣╢⁹ 

⁸ 1⁸2 ╟╡╙ ⅜ ⅛∫√ 3 │⁸ ∆╢ ╩ √⇔≡™√⁹

3 ≢№∫≡╙ ─ ─ ≤ ∆╢≤ ⅜ ™ ⌐№∫√⁹Ⱶ☻♩⅜

⇔╛∆™ ─ ≢ ╩ ≢⅝≡™≡╣┌⁸╟╡ ™ ⅜ ╠╣√

⅜№╢⁹ 
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1   

 

  

 ─ ≤⌂╢ ╩ ∆⁹ 

 
╩ ה ≤⇔≡ ⇔√╙──℮∟⁸ ≢ ⌐

⇔√╙─╩ ∆⁹ 

 ─ ╛ ╩ ╢√╘─ ╩ ∆⁹ 

 ─ ╛ ╩ ╢ ≢ ≤⌂╢ ╩ ∆⁹ 

 ╩ ∆╢√╘─ ╩ ∆⁹ 

 
⅜ ↑ ╢∆═≡─ ╩ ∆⁹ ⅛╠ ⌐ ╡ ←

₈ ₉≤ ⌐ ↕╣≡ ⌐ ∆╢₈ ₉─ ≤⌂╢⁹ 

WBGT 

╩ ∆╢↓≤╩ ≤⇔≡ ↕╣√ ⁹ ─

⌐ ⅎ╢ ─ ⅝™ ⁸ ⁸ ⌂≥ ─ ╩ ╡ ╣√

⁹ 

SET*  

≢ ↄ ↕╣≡™╢ ⁹ ⌐ ⌂ ─

⁹ ⁸ ⁸ ⁸ ─4≈─ ─ ≤⁸ ⁸ ─

2≈─ ─ ╩ ╡ ╣√ ⁹ 

 
Ⱪכ꜡◓ ╩ ™≡ ↕╣╢ ⁹ ⁸ ─

╩ ═╢√╘⌐ ™╠╣╢⁹ 
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2  ⌐ ∆╢ ─  

─♃כ♦ 2.1  

╩ ─♃כ♦╡√№⌐╢∆ │⁸ ⅜ ╘╢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌐

∫≡ ⇔√⁹ ה ─ ⌐⅔™≡│⁸ ⌐ ∆ ╩ ⇔≡⁸

╩ ⇔√⁹ 

─♃כ♦⁸╠⅛≥↓─ │ ⌐ ↕╣≡™╢↓≤⅜ ↕╣√⁹ 

 

-  ─  

 

 

2.2 ◦☻♥ⱶ─  

⅜ ⌐ ↕╣≡™╢↓≤╩ ∆╢√╘⌐ ≢ ─♃כ♦√╣╠ │⁸

⅜ ╘╢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌐ ™⁸ ⌐ ⅛╠ ⇔≡™╢

⌐╟╢ ╩ ⇔√⁹ 

∕─ ⁸ │ⱴ♬ꜙ▪ꜟ⌐ ≠ↄ ◦☻♥ⱶ─ ⌐ ⇔⁸ ⌐ ⁸

↕╣≡™╢↓≤⅜ ↕╣√⁹ 

─ ─ ╩ ⌐ ∆⁹ 

 ─  

 28  

   ISO  

 ⌐ ╢  

 
◦☻♥ⱶ─ ⌐ ⇔⁸ ⌐ ⁸

↕╣≡™√⁹ 

 

  

  

 ⅝─ ╩ ⇔√⁹ 

WBGT  JIS B 7922 ◒ꜝ☻1.5 ╩ ⇔√⁹ 

 ╖─ ╩ ⇔√⁹ 

 ISO9060◒ꜝ☻C ☿◌fi♪◒ꜝ☻ ─ ╩ ⇔√⁹ 

─╖ ꜝⱨ▫◌ⱷꜝ◓⸗כ◘ ╩ ⇔√⁹ 
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1. ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢ ─  

  2 8/25 ⌐⅔↑╢ ─  

  3 8/26 ⌐⅔↑╢ ─  
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2. ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  1 8/24 ⌐⅔↑╢ ─  

  2 8/25 ⌐⅔↑╢ ─  

  3 8/26 ⌐⅔↑╢ ─  
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3. ⱴⱠ◐fi─ ─ ♃כ♦  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Ⱶ☻♩ 10 32 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 15  

Ⱶ☻♩ 10 33 Ⱶ☻♩ 10 31 

Ⱶ☻♩ 10 11 Ⱶ☻♩ 10 12 

ⱴⱠ◐fi⅜ ≢ ╣⌂™╟℮⌐⁸ ⌐ ╡≤⇔≡ ♃fi◒╩  

ⱴⱠ◐fi◘כ⸗ 1 ⁸ 5  

Ⱶ☻♩ 10 11 ⌂  
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ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 40  

Ⱶ☻♩ 11 00 Ⱶ☻♩ 10 58 Ⱶ☻♩ 10 57 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 60  

Ⱶ☻♩ 11 19 Ⱶ☻♩ 11 19 Ⱶ☻♩ 11 21 

Ⱶ☻♩ 10 46 Ⱶ☻♩  Ⱶ☻♩ 10 48 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 30  
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  Ⱶ☻♩ 11 34 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 75  

Ⱶ☻♩ 11 35 Ⱶ☻♩ 11 33 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 95 ⁸  

Ⱶ☻♩ 11 55 Ⱶ☻♩ 11 56 Ⱶ☻♩ 11 57 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 15  

Ⱶ☻♩ 12 19 Ⱶ☻♩ 12 18 Ⱶ☻♩ 12 17 
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ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 30  

Ⱶ☻♩ 12 31 Ⱶ☻♩ 12 31 Ⱶ☻♩ 12 33 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 45 50  

Ⱶ☻♩ 12 50 Ⱶ☻♩ 12 49 Ⱶ☻♩ 12 45 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 60 ⁸  

Ⱶ☻♩ 13 01 Ⱶ☻♩ 13 00 Ⱶ☻♩ 12 59 
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Ⱶ☻♩ 13 14 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 10  

Ⱶ☻♩ 13 15 Ⱶ☻♩ 13 16 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 25  

Ⱶ☻♩ 13 29 Ⱶ☻♩ 13 30 Ⱶ☻♩ 13 31 

ⱴⱠ◐fi◘כ⸗ 1 ⁸ ⅛╠ 40  

Ⱶ☻♩ 13 45 Ⱶ☻♩ 13 46 Ⱶ☻♩ 13 47 


