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1  

1.1  

⌐ ∆╢ ┘ ─

 

1.2  

) 26 6 5  

) 27 3 31  

1.3 ─  

│₈ 26  ┘ ─

₉─ ≤⇔≡⁸ ─ ╩ ≤⇔≡⁸ ⸗♦

ꜟⱪꜝfi⌐╟╢ ─ ─ ╩ ה ∆╢↓≤≢⁸ ⌐ ⇔≡ ╩

∆╢ ⌐ ⇔ ─ ╩ ╢↓≤╩ ≤⇔≡⁸ ╩ ™√ ⌐ ∆╢

╩ ⇔√╙─≢№╢⁹ 

1.4 ─  

(1) ─  

(2) ⸗♦ꜟ─  

ה ⸗♦ꜟ─  

ה ⸗♦ꜟ─  

(3) ┘  

(4)



 

2 

2 ─  

2.1 ─  

─ │ ─ ⌐ ⇔≡™╢⁹ ─ ╩

⅜ ╡⁸ ⌐│ ◐ꜗfiⱤ☻⅜ ∆╢  2- 1 ⁹

│ ⅜ ⇔≡™╢  2- 2 ⁹ 

 

 
 2- 1  

 

 2- 2  

 

 
◐ꜗfiⱤ☻ 
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2.2 ─  

2.2.1 ─ ─  

─ ≤⇔≡│ ☿fi♃⁸כ ☿fi

⁸כ♃ ⁸ ─4⅛ ⅜№╢(  2- 1⁸  2- 3 )⁹ ⅛╠

╙ ⅜ ™ ☿fi♃כ ─ ╩ ∆╢⁹╕√

☿fi♃כ ─ ╩  2- 2⌐ ∆⁹ 

 

 2- 1 ─  

  
 

╕≢─  

H16 H25 (10 120ﬞ )  

♃כ♦─  

☿fi♃3 כ- 3- 2 2,100  119ﬞ  

☿fi♃2 כ- 8- 27 2,300  119ﬞ  

 1- 1 4,700  119ﬞ  

 1- 2- 5 2,700  118ﬞ  

 

 

 

 2- 3 ☿fi♃כ─  

 

 2- 2 ☿fi♃כ ─  

 851 

 ☿fi♃כ 

 3 3 2 

  

─♃כ♦  52 4  

↕ 15  

─Ɑכ☺ 

http://taiki.kankyo.pref.osaka.jp/taikikanshi/  

 

( )  

☿fi♃כ 

☿fi♃כ 

 

 

http://taiki.kankyo.pref.osaka.jp/taikikanshi/
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─♃כ♦ 2.2.2 ה  

⌐ ∆╢ ╩ ∆╢√╘⁸ ☿fi♃כ ⌐⅔↑

╢ ─ ה ╩ ∫√⁹ 

16 25 ⌐⅔↑╢ ≡─ ─ ┘ 1 ─ ≢

─ ─ ◓ꜝⱨ╩  2- 4⌐⁸ ─ ⁸ ┘ ╩

 2- 3⁸ ╩  2- 5⌐ ∆⁹ 

│1.8 2.0m/s≢⁸ ⌐╟∫≡ ⅝⌂ │⌂ↄ⁸ 16 25 ─ │1.9m/s

≢№╢⁹╕√ ─ ╙ ⌂ↄ⁸ ╩ ⇔≡2.0m/s ─ ≤⌂∫≡™╢⁹ 

─ │8.3 12.2m/s≢⁸ 21 ⌐ ╩ ⇔≡™╢⁹

─ ⅜ ⇔√ │⁸1 ⅜1 ⁸3 ⅜2 ⁸5 ⅜1 ⁸7 ⅜1 ⁸9 ⅜3 ⁸10

⅜1 ⁸12 ⅜1 ≢№╡⁸9 ─ ⌐ ⇔≡ ╩ ⇔≡™╢⁹

─ ⅜ ⇔√ ─ │⁸ 5 ⁸ 3 ⁸ 2 ≢№╡⁸ ⅜ ╙ ™⁹ 

⌐≈™≡│⁸120ﬞ 46ﬞ (38%)⅜ ≢№╢⁹ ™≢120ﬞ 33ﬞ (28%)⅜

≢№╡⁸ ╩ ≡╙↓─2 ⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

 

 

 2- 4 ┘  

─Ɑכ☺ 

http://taiki.kankyo.pref.osaka.jp/taikikanshi/  
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 2- 3(1) ─ ⁸ ┘ ( 16 20 )  

 

) │ ─ ⁸ ⁸ ╩ ∆⁹ 
 

─Ɑכ☺ 

http://taiki.kankyo.pref.osaka.jp/taikikanshi/   

4 1.8 6.7

5 1.6 5.8

6 1.7 7.3

7 2.0 10.1

8 2.0 7.2

9 2.0 7.3

10 2.1 9.5

11 1.4 8.3

12 1.7 7.3

1 2.1 6.8

2 2.2 7.3

3 2.0 7.8

4 1.8 6.8

5 2.0 7.1

6 1.8 6.8

7 1.7 6.8

8 1.6 6.7
9 2.0 7.7
10 1.7 6.5
11 - - - -
12 2.5 7.6
1 2.1 8.2
2 2.2 7.8
3 2.1 8.5
4 1.9 6.9
5 1.9 6.8
6 1.6 6.0
7 1.4 5.2
8 2.0 8.0
9 2.1 7.8
10 1.9 7.6
11 1.8 8.8
12 1.7 7.5
1 1.7 9.2
2 2.0 7.9
3 2.0 7.9
4 1.9 6.4
5 1.9 9.6
6 1.9 6.6
7 1.7 7.3
8 1.8 5.9
9 2.0 6.3
10 1.8 6.0
11 1.8 7.2
12 2.0 7.1
1 1.9 6.9
2 2.1 7.8
3 2.1 7.9
4 1.9 6.5
5 1.9 6.2
6 1.8 6.7
7 1.6 6.1
8 2.0 7.2
9 1.8 6.2
10 1.5 6.5
11 1.7 6.9
12 1.6 8.1
1 2.0 6.4
2 2.0 6.7
3 2.1 8.4

1.9 10.1

[m/s]

2.0 8.5

1.8 9.2

1.9 9.6

1.8 8.4

http://taiki.kankyo.pref.osaka.jp/taikikanshi/
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 2- 3(2) ─ ⁸ ┘ ( 21 25 ┘ )  

 

) │ ─ ⁸ ⁸ ╩ ∆⁹ 
 

─Ɑכ☺ 

http://taiki.kankyo.pref.osaka.jp/taikikanshi/  

4 2.1 6.5
5 2.0 6.7
6 1.5 5.4
7 1.5 5.3
8 1.7 5.8
9 1.8 7.1
10 1.9 8.0
11 1.6 7.5
12 2.0 8.3
1 2.1 7.5
2 1.5 6.5
3 1.9 7.6
4 1.8 7.3
5 2.0 7.4
6 1.5 7.0
7 1.8 7.6
8 1.8 7.2
9 2.3 10.1
10 1.8 6.4
11 1.6 6.8
12 2.2 7.0
1 2.1 9.0
2 2.2 9.0
3 2.1 7.8
4 1.9 9.1
5 2.1 7.4
6 1.8 8.8
7 1.6 5.6
8 2.0 6.5
9 1.7 11.0
10 1.7 7.3
11 1.9 6.8
12 2.1 7.9
1 2.0 8.4
2 2.0 7.0
3 2.0 8.1
4 2.1 8.1
5 2.0 8.2
6 1.8 5.8
7 1.7 6.8
8 1.7 6.4
9 2.2 11.2
10 2.2 7.8
11 1.7 6.6
12 2.0 7.8
1 1.5 7.8
2 2.3 7.1
3 2.1 7.5
4 1.9 - 7.1 -
5 1.9 - 7.4 -
6 1.7 - 6.6 -
7 1.6 - 6.6 -
8 1.9 - 6.8 -
9 2.0 - 8.2 -
10 1.8 - 7.8 -
11 1.7 - 7.5 -
12 2.0 - 7.6 -
1 1.9 - 7.7 -
2 2.0 - 7.5 -
3 2.1 - 8.0 -

[m/s]

1.8 8.3

1.9 10.1

1.9 11

1.9 11.2

1.9 9.9

http://taiki.kankyo.pref.osaka.jp/taikikanshi/
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< 22 > 

 

< 23 > 
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< 25 > 
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─Ɑכ☺ 
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3  

3.1  

3.1.1  

≢│⁸ ╠⌐╟╢⁸ ─ ⌐ ≠ↄ ╩ ™≡⁸

─ ╩ ℮↓≤≤∆╢⁹ │⁸ ─ ≤ ─ ╩ ⇔≡ ↕╣

√  3- 1 ╩ ™╢⁹ 10m/s⁸15m/s⁸20m/s⅜∕╣∙╣

⌐ ∆╢ ╩ ⇔⁸ ↕╣╢ ≤─ ╩ ∫√⁹ 

 

 3- 1 ╠⌐╟╢  

⌐╟╢ ─  ∆╢ ─  

∆╢ ꜠ⱬꜟ≤ 

↕╣╢  

m/s  

10 15 20 

m/s  

10/G.F 15/G.F 20/G.F 

ꜝfi◒ 

1 

╙ ╩ ↑╛∆™

─  

─  

─꜠☻♩ꜝfi  

10  

37  

0.9  

3  

0.08  

0.3  

2 ╩ ↑╛∆™

─  

 22  

80  

3.6  

13  

0.6  

2  

3 ╩ ↑⌐ↄ

™ ─  

 35  

128  

7  

26  

1.5  

5  

1 2 3 ⁸ 10  

2  

10m/sההה↔╖⅜ ™ ⅜╢⁹ ⇔ ⅜ ┬⁹      

15m/sההה ⁸ ⅜ ╣╢⁹ ⁹ 

20m/sההה ⌐ ⅝ ┌↕╣∕℮⌐⌂╢⁹  

3 G.F:●☻♩ⱨ□◒♃כ 1.5m⁸ 2 3  

⇔√ ╣│ ™⅜⁸ │∕╣╒≥ ↄ⌂™ 2.5 ההה 3.0 

─ 2.0 ההההההההההההההההההההההההה  2.5 

⌐ ─ ⅝™ ⱦꜟ─ ─ ⌂≥ 1.5 ההההההה 2.0 

4 ─ ╖  

ꜝfi◒ 1─ ≢│⁸ ⅜ 10m/s╩ ∆╢ ⅜ 10 37

≢№╣┌ ↕╣╢⁹ 

ₐⱦꜟ ─ P62e ( ⁸2005 )  
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3.1.2  

─ ⁸ ⅛╠ ↕╣╢꞉▬Ⱪꜟ ⁸ ⌐

∆╢ ( )⁸ ╩ ─ ⌐ ∆╢↓≤≢⁸ ─ ╩ ⇔⁸

╩ ℮⁹ 

 

 

 

 

j max : i ─ max─  

i : i ─ ⌐⅔↑╢ ─  

i , i : i ─ ⌐⅔↑╢ ─꞉▬Ⱪꜟ  

ji i ⌐⅔↑╢ i ─≤⅝─  

f ●☻♩ⱨ□◒♃כ  

 

 

─ ┘ ⅛╠ ↕╣╢꞉▬Ⱪꜟ │⁸

☿fi♃כ ─ 16 25 ╕≢─10 ─ ╩♃כ♦ ™≡  3- 2

─≤⅔╡ ⇔√⁹ 

│ ◦Ⱶꜙ꜠כ◦ꜛfi⌐≡ ה ⌐ ⇔⁸ │ ⇔√ ─ 2.5

╩ ⇔√⁹ 

 

 3- 2 ꞉▬Ⱪꜟ  

 

 

  

N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

32.38 2.36 0.72 2.02 2.25 1.72 2.11 4.80 2.69 0.03 0.08 0.28 13.61 26.67 5.99 2.30

5.28 3.67 3.13 4.72 5.57 4.56 4.80 3.43 3.13 2.04 1.93 3.69 4.48 4.91 4.72 4.29

2.95 5.06 5.14 3.88 2.96 3.47 3.78 2.16 2.47 5.08 3.82 2.21 3.57 3.73 3.18 2.48

[1 - exp{- (
ÍÁØ

'Æ2ÊÉ#É
)  i }]  [1 - exp{- (

ÍÁØ

'Æ2ÊÉ#É
)  i}]  Ὦ ÍÁØ ὈÉ 
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3.2 ◦Ⱶꜙ꜠כ◦ꜛfi  

3.2.1 CFD─ ≤  

CFD─  

CFD Computational Fluid Dynamics │⁸ ─ ⌐ ∆╢ ╩◖fi

Ⱨꜙכ♃╩ ™≡ ↄ↓≤⌐╟╡⁸ ╣╩ ∆╢ ≢№╢⁹ 

─1 ≢№╢ ⌐⅔™≡│⁸ ─ ╩CFD╩ ™√◦Ⱶ

fi⌐╟∫≡⁸ꜛ◦כ꜠ꜙ ∆╢↓≤⅜ ≢№╢⁹ 

↓↓≢⁸ ─ │ ─≤⅔╡≢№╢⁹ 

 

ừₐ ₑ 

╩ ⅎ⌂ↄ≡╙╟™ ─ ⅜⌂™ ╩ ≤ ┬⁹ ⌐│⁸ⱴ♇

Ɫ ≤─ ⅜0.3 ⌂╠┌ ≤⇔≡ ╡ ⅎ╢⁹ ⌐⅔™≡╙⁸

─ ─ │╒≤╪≥⌂™√╘⁸ ≤⇔≡ ╡ ℮╙─≤∆╢⁹ 

 

ừₐ ₑ 

╣─ ─ ╣⅜ ≢⅝⌂ↄ⌂∫≡ↄ╢╟℮⌂ ╣╩⁸ ≤ ┬⁹↓╣⌐ ⇔≡

⇔™ ╣╩ ≤ ┬⁹ ⌐│⁸꜠▬ⱡꜟ☼ ⅜ ↕™ ╣╩ ⁸

⅝™ ╣╩ ≤ ┘⁸∕─ ╩ ꜠▬ⱡꜟ☼ ≤ ┬⁹ 

╣─ ⌐ ⅜⌂™ │ ≤⌂╢⅜⁸ ⌐⅔™≡│ ⅜ ∆╢√╘⁸

╩ ⇔√ ╩ ℮⁹ 

 

ừₐ ₑ 

≤│⁸ ⅜ ⇔≡╙ ∂ ⅜ ↕╣≡™╢⁸≈╕╡ ⌐ ⇔≡ ⅜⌂™

╣╩ ℮⁹ ↄ─ ⁸ ∆═⅝ │ ≢№╡⁸ ⌐≈™≡╙ ╩ ≤⇔≡

╡ ℮⁹ 

 

http://ja.wikipedia.org/wiki/%E6%B5%81%E4%BD%93
http://ja.wikipedia.org/wiki/%E6%B5%81%E4%BD%93
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⌐ ™╢CFD─  

≢№╢♫fl▫◄ ☻◒כ♩☻ ≤ ─ ╩ ↄ√╘─CFD⌐≈™≡│⁸ ₁

─ ⸗♦ꜟ⅜ ↕╣≡™╢⁹ ⌂⸗♦ꜟ╩ ⌐ ∆⁹ 

 

a)0  

⌂ ╣─ ─╖╩ ™≡Ɽꜝⱷכ♃╩ ╘╢ ≢№╡⁸ ₁─ ╩ ⇔≡

∆╢ ≢№╢⁹ ─ ≢│╛╛ ⅜№╢⅜⁸ ─ ≢│ ⌂ ╩

≢⅝╢⁹ 

 

b) k-Ȅ 

≢ ╙ ⌐ ™╠╣≡™╢⸗♦ꜟ≢№╡⁸ ה ⌂ ⌐⅔™≡╙╟

ↄ ™╠╣≡™╢⁹ ⌐ ⅎ╢Ɽꜝⱷכ♃⅜ ⌂ↄ⁸ ─ ⅜ ⇔≡™╢⁹

⌐⅔↑╢ ─ ⌐⅔™≡╙⁸ ⌂ ╩ ≢⅝╢⁹ 

 

c) LES Large Eddy Simulation  

─ ≢№╢ ─ ≢⁸ ⌐™⅛⌂╢ ╙ ⅎ⌂™

≢№╢⁹ ⌂ⱨ▫ꜟ♃⁸↑⅛╩כⱨ▫ꜟ♃כ╟╡╙ ⅝™ ╩ ≤∆╢⁹ k-Ȅ⸗♦

ꜟ≢│ ⌂ ⌐≈™≡╙⁸ ™ ╩ ≢⅝╢⁹√∞⇔⁸ ≤⇔≡

⌐╟╡ ⇔√ ╩ ⅎ╢ ⅜№╢⁹ 

 

d)FTS Full Turbulence Simulation  

─ ≢№╢⁹ ─LES│ ⌂ⱨ▫ꜟ♃⁸⅜╢↑⅛╩כFTS│ ⌐⁸

─ ꜟכ◔☻╣ ─ ⅛™ ╩ ∆╢↓≤⌐╟╡⁸ ─ ⌂◦Ⱶꜙ꜠כ◦ꜛfi╩

℮⁹LES≤ ⁸ ≤⇔≡ ⌐╟╡ ⇔√ ╩ ⅎ╢ ⅜№╢⁹╕√⁸

⌂ ◖☻♩╩ ∆╢⁹ 
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CFD─  

3- 1⌐ ∆ ↕2⁸ ┘ ⅝1─ ⌐ ⇔≡⁸ ⅛╠ ╩ ⅎ√ ─

⌐ ⇔≡⁸ ⌐╙ ≢⅝╢LES ( ⌂⇔⅜Case1⁸ №╡

⅜Case2) ┘ ─ ⸗♦ꜟ≢№╢ k-Ȅ ╩ ⇔√(  3- 1 )⁹ 

 
 3- 1 ╣ ─  

ₐ ─√╘─ ●▬♪Ⱪ♇◒ₑ  

 

 3- 2─ⱬ◒♩ꜟ ╩╖╢≤⁸™∏╣─ ╙ ⌐ ™ ≤⌂∫≡™╢↓≤⅜

⅛╢⁹╕√LES─ Case1 ⌂⇔ ╩ ≤⇔≡ ⅎ√ ≤Case2

№╡ ╩ ≤⇔≡ ⅎ√ ─ │ ↕ↄ⁸≤╙⌐ k-Ȅ─

≤ ⅝⌂ │ ╠╣⌂™⁹ 

 

 3- 2 ≤─  

ₐ ─√╘─ ●▬♪Ⱪ♇◒ₑ  
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3.2.2 ─  

⌂ ─ ⁸ ⁸ ◖☻♩⁸ ≢─ ╩  3- 3⌐ ∆⁹ ─ ⌐

⌂╢╒≥⁸ ⅜ ∆╢⅜⁸∕─ ◖☻♩⅜ ↄ⌂╢⁹ 

LES ┘FTS│ ─ ⅜ ≢№╢⅜⁸ ─2 ─ ⌐╟╡⁸ ≢ ⸗♦ꜟ≤

⇔≡│ k-ɚ⸗♦ꜟ╩ ∆╢↓≤⅜ ≢№╢≤ ⇔√⁹ 

LESה ┘FTS│⁸ ─ │ ™⅜⁸ ⌐⅔™≡⁸ ≤⇔≡ ╩ ⅎ

╢ ⌂ ⅜ ╠╣⌂™⁹ 

ה ⅜ ≤∆╢ ─ ≢│⁸ k-Ȅ≤LES ┘FTS≢│ ⌐ ⅝⌂ ⅜ ∂⌂

™⁹ 

≢│ ⸗♦ꜟ≤⇔≡ ─№╢ ⸗♦ꜟ⅜ ↕╣≡™╢ k-Ȅ⸗♦ꜟ╩

⇔⁸ ╩ ℮╙─≤∆╢⁹ 
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 3- 3 CFD─  

 0  k-ɚ LES FTS 

 

ה ⌂ ╣─ ─╖╩ ™≡⁸Ɽꜝⱷכ♃

╩ ╘╢⁹ ⌂ ₁─ ╙ ∆╢⁹ 

ה ─ ⅜ ╦╢ ─

⌐⅔™≡⁸ ╙╟ↄ ™╠╣╢⁹ 

ה ╣─℮∟⁸ ╣◄Ⱡꜟ◑כk ≤◄Ⱡꜟ◑כ

ɚ≤ ™⁸ ╣─ ╩ ╘╢⁹ 

ה ה ⌂ ⌐⅔™≡⁸ ╙╟ↄ

™╠╣≡™╢⁹ 

ה ⌐ ⅎ╢Ɽꜝⱷכ♃⅜ ⌂ↄ⁸ ─

⅜ ⇔≡™╢⁹ 

ה ─ ╩ ∆╢ ╩ ™╢↓≤

⌐╟╡⁸ ⅝≢№╢⁹ 

ה ─ ⅜ ≢№╢⁹ 

ה ─ ⁹ 

ה ─ ≢⁸ ⌐™⅛⌂╢

╙ ⅎ⌂™ ⁹ 

ה ─ FTS─╟℮⌐ ≡─ ╣╩ ≤∆╢─

│ ≢№╢⁹↓─√╘⁸LES≢│ ⌐

╩ꜟכ◔☻─ ∆╢√╘─ⱨ▫ꜟ♃כ╩⅛↑

≡ ∆╢⁹ ⅝⌂ ─╖╩ ⇔⁸

∕╣╟╡ ⅛™ ╣⌐│⸗♦ꜟ╩ ⅎ╢

Ɽꜝⱷכ♃≢ ╘╢ ⁹ 

ה ─ ⌂◦Ⱶꜙ꜠כ◦ꜛfi 

ה ─ ⁹ 

ה ⌐⁸ ─ ╙╡╟ɜꜟכ◔☻╣ ⅛™

╩ ∆╢⁹ 

ה ⌂ ≤ ╩╙≤⌐⁸ ─

≡╩ ⌐ ╘╢⁹ ≢─ ╩⁸ ₁

₁≤ ╘≡™ↄ⁹ 

 

 

ה ⌐⁸ ⌂Ɽꜝⱷכ♃╩ ╣╢√╘⁸

⌂ ⸗♦ꜟ⌐│⌂╡⌐ↄ™⁹ 

β ⌐⅔™≡│⁸ ⌂™ ─ ⅜

≢⅝╢⁹ 

ה ─ ⅜ ⌐⌂╢ ─

⅜ ⇔™ │ ⅜ ∟╢⁹ 

ה ⅛╠ ⇔√ ╣ ⌐⌂╠∏⁸

⅜ ⇔™ ─ ╙ ⅜ ∟╢⁹ 

β ⌐⅔™≡│⁸ ⌂ ⅜ ≢⅝╢⁹ 

ה ─ ─√╘⌐│⁸ⱨ▫ꜟ♃כ⌐╟╡ ↕

╣√ ⌐≈™≡─ ⅜ ≢№╢⅜⁸

⌐╟╡ ╢↓≤│ ≢│⌂™⁹ 

ה ≤⇔≡⁸ ⅜ ⌐╟╡ ∆╢

╩ ⅎ ↑⌂↑╣┌™↑⌂™⁹ 

β ⌐⅔™≡│⁸ ╩ ⌐∆╢

↓≤≢ ≤⌂╢⁹ 

 

 

 

ה ─ ⁸│≢ꜟכ◔☻⌂⅝ ⅜

≤⌂╡⁸ ╩כ♃כꜙⱧ◖כⱤכ☻─ ™

≡╙ FTS│ ⁹ 

ה ⌐ ⅜ ∫√≤⇔≡╙⁸ ⌐

≈™≡╙ ≤ ⌐⁸ ⌐ ∆╢ ╩

∆╢ ⅜№╢⁹∕╣⅜≢⅝⌂™ │⁸

≤─ ⅜ ∂≡ ⌂ ⅜ ╠╣⌂™⁹ 

β ⌐⅔™≡│⁸ ╩ ⌐∆╢

↓≤≢ ≤⌂╢⁹ 

 

◖☻♩     

≢─  ỏ ủ ủ ╩  ủ ╩  

≢─   ủ   

1 Ɫfi♪Ⱪ♇◒ и ה ה    

2 ─ ◦Ⱶꜙ꜠כ◦ꜛfi   
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3.2.3  

 

≢│⁸ ≤⇔≡ ⌐ ∆ ─ ≤⁸ ╣─♫fl▫◄ ☻◒כ♩☻

╩ ≤∆╢⁹ 

 

ừ♫fl▫◄ ☻◒כ♩☻  

 ҷu/Ö   Ҽ(uu)  Ҽ(P/Ȑ)  (ɢ ȌT)Ҽ u  

 

ừ ─  

 Ҽ u 0 

↓↓≢⁸  

    u ⱬ◒♩ꜟ⁸P ɦ ─ ⁸ɢ   

 ɢT ⁸ ҷ/ҷ ⌐ ∆╢  

 Ҽ nabra ҷ/ҷx+Ö/Ö +Ö/Öz  

 

k-Ȅ⸗♦ꜟ 

k-Ȅ⸗♦ꜟ⌐⅔™≡│⁸♫fl▫◄ ☻◒כ♩☻ ⌐ ↕╣√ ╩⁸ ╣◄Ⱡꜟ◑

כ◑ꜟk≤◄Ⱡכ Ȅ╩ ™⁸ ─≤⅔╡ ∆⁹ 

 ȌT  Cɡ k /Ȅ  

 

k≤ɚ╩ ─ ⅛╠ ⅎ⁸↓╣╩ ↄ↓≤⌐╟╡ ╣─ ╩ ╘╢⁹ 

 ҷk/Ö   uהҼk P Ȅ Ҽ ȌT/ ɨk ɢ Ҽ  

 ҷɚ/Ö   uהҼɚ= CȄ1P CȄ2Ȅ)  Ȅ/k Ҽ ȌT/ ɨɚ ɢ Ҽɚ  

 

↓↓≢⁸ │ 

   Cɡ 0.09⁸ɨk 1.0⁸ɨɚ 1.3⁸CȄ1 1.44⁸CȄ2 1.92 

≤∆╢⁹ 
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◦Ⱶꜙ꜠כ◦ꜛfi  

⌐ ™╢ ♁ⱨ♩ ─◦Ⱶꜙ꜠כ◦ꜛfi │  3- 4⌐ ∆≤⅔╡≢№╢⁹ 

 

 3- 4 ◦Ⱶꜙ꜠כ◦ꜛfi  

ה   

♁ⱨ♩ WindPerfectDX2012 ◦Ⱶꜙ꜠כ◦ꜛfi  

ⱶ 1כ◐☻  

─ ╡ ™ k-Ȅ 

╖ 0.1  

 400  

⇔  50  

 0.0001 
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3.3  

3.3.1  

┘ ─ ╩ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╡ ⇔⁸ ╩ ℮⁹

│ ⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 3  

  

⸗♦ꜟ ─  

( ─ 2 )  

⸗♦ꜟ ─ 

⸗♦ꜟ  

─  

( ◦Ⱶꜙ꜠כ◦ꜛfi)  

─  

 ♃כ♦

⸗♦ꜟ  

 ♃כ♦

─   

( ◦Ⱶꜙ꜠כ◦ꜛfi)  

─  

─  

─  

( ─ 100 )  
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3.3.2  

≢│⁸ ─100m ╩ ≤⇔≡ ⇔√⁹ │ ╩1 ≤⇔

≡⸗♦ꜟ╩ ⇔⁸ ⌐⅔↑╢ ─√╘⁸ ─600 ×600 ╩⸗♦

ꜟ ≤⇔≡ 3 10 ≢⸗♦ꜟ╩ ⇔√(  3- 4 )⁹ 

 

  

 3- 4 ┘⸗♦ꜟ  

 

 

  

 

 310m×290m 

⸗♦ꜟ  600m×600m 
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3.3.3 ─  

╛ ─ ╩ ⇔≡⁸ ⌐100 ─ ╩ ⇔√  3- 5 ⁹╕√

↕│ ⌐ ╦∑≡⁸ 1.5m ↕≤⇔√⁹ 

 

 

  

 

 

 

( 1.5 )  

 3- 5  

  




































