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1.   

 

1.1.   

 │⁸●☻ ⌐⅔™≡ ↕╣≡™╢ⱥכ♩Ɽ▬ⱪ ⌐╟╢

─ ╩ ∆╢√╘⁸ ─ ╢╟⌐▫ⱨꜝ◓⸗כ◘⁸

┘ ◌ⱷꜝ⌐╟╢ ─ ╩ ⇔⁸ ─ ┘ ╩ ╩

∫√╙─≢№╢⁹ 

 

1.2.   

 - ה   

 

 3 1 63  

 

 ) 6 11 18  ) 7 3 20  

 

 (1)  ─  

      (2) ╢╟⌐▫ⱨꜝ◓⸗כ◘    

      (3)  ◌ⱷꜝ⌐╟╢  

      (4)  ╘≥╕╡≥♃כ♦ 

      (5)   

      (6)  ∕─ ─ ⁸ ⅜ ⇔√╙─     

         

 ●☻  

 

    

            ₔ943- 0171 371 

      Tel:025 - 544- 5281  FAX:025- 544- 5433 

          

 

  

tel:025-544-5281
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1.3.   

 

 1- 1 ₈ ₉  
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2.  ⱨ꜡כ 

 
 2- 1 ⱨ꜡כ  

 

ה  

╛ ─ ─ ╩ ⇔√⁹ 

 

2  

 ▪ ─  

  ᵑ ─√╘⁸ⱥכ♩Ɽ▬ⱪ ⌐ ─ ⌐ ╩ ⇔√⁹ 

    5 ⁸10 ⁸15 ⁸18 ⁸  

   

  ᵒ ⅛╠─♦כ♃╩ ה ╩כ●꜡♃כ♦⌐╘√╢∆ ⇔√⁹ 

 ▬ ◌ⱷꜝ─  

  ╕≢─ ⌐⁸ ─ Ɽ♃כfi╩ ≢⅝╢╟℮ ◌ⱷ

ꜝ╩ ⇔√⁹ 

  ₃Ɽ♃כfiᵑ₈ ─ ≢ⱥכ♩Ɽ▬ⱪ╩ ⇔√ ₉ 

  ₃Ɽ♃כfiᵒ₈ ─ 1.5 ─ ≢ⱥכ♩Ɽ▬ⱪ╩ ⇔√ ₉ 

  ₃Ɽ♃כfiᵓ₈ │ ─ 1.5 ⁸∕╣ │ ─ ≢ⱥכ♩Ɽ▬ⱪ╩

⇔√ ₉ 

  ₃Ɽ♃כfiᵔ₈ⱥכ♩Ɽ▬ⱪ╩ ⇔≡™⌂™ ₉ 

 

3  

  ⇔√ ⌐≡⁸ ─ ╩ ⇔√⁹ 

  ₃ 6 11 29 7 2 28 ╕≢ 

  ₃ 10  

 



4 

 

 

4  

 ▪ ◌ⱷꜝ⌐╟╢  

  ⇔√ ◌ⱷꜝ⌐╟╡⁸ ─ ╩ ⇔√⁹ 

₃ 6 12 1 7 2 28 ╕≢ 

  ₃ 1 /1  

 

 ▬ ╢╟⌐▫ⱨꜝ◓⸗כ◘  

  ⌐ ╢╟⌐▫ⱨꜝ◓⸗כ◘⁸ ─ ╩ ∫√⁹ 

  

5  

 ╩ ⇔⁸◓ꜝⱨה ╩ ∆╢⁹ 

  

6  

 ╩ ╡╕≤╘⁸ ─ ╩ ∫√⁹ 

╕√⁸ 2 ⅛╠ 6 ╕≢─ ⌐ ≠⅝⁸ ─ ┘

╩ ⇔⁸ ╡╕≤╘╩ ∫√⁹ 
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3.   

 

3.1.  ⱥכ♩Ɽ▬ⱪ  

 3- 1⌐ⱥכ♩Ɽ▬ⱪ ─ ╩ ∆⁹ ⱥכ♩Ɽ▬ⱪ│⁸ ⇔√

⌐ ⇔√ⱥכ♩Ɽ▬ⱪ╩ ⇔≡ ╩ ⇔⁸ ⌐≡ ∆╢↓≤≢ ╩

℮ ≢№╢⁹ ≤ ─ ⌐╟╡⁸ⱥכ♩Ɽ▬ⱪ ─ ⅜ ⇔ ╩

∆╢√╘⁸ ╛●☻⌂≥─ ◄Ⱡꜟ◑כ╩ ╦⌂™ ≢№╢⁹ 

 

 

 

 3- 1 ⱥכ♩Ɽ▬ⱪ ─ ─Ɽ▬ⱪ♩כⱥה  
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3.2.   

 ●☻ ⌐ ™⁸ ─ ─ ─√╘⌐⁸ ⱥכ♩Ɽ▬ⱪ

─ ╩ ⇔√⁹↓─ │ ⌂ⱥכ♩Ɽ▬ⱪ─ ╩ ∆╢

≢№╡⁸ⱥכ♩Ɽ▬ⱪ╩ (200 mm)Ⱨ♇♅≢ ∆╢ꜚ♬♇♩≤ 1.5 (300 

mm)⌐≡ ⇔√ꜚ♬♇♩─ 2 ─ⱤⱠꜟ⅜ ∆╢⁹  3- 1 ⌐ ─ ╩⁸  

3- 2⌐ ⁸  3- 3⌐ⱥכ♩Ɽ▬ⱪ ⁸  3- 1  3- 4⌐ ─

╩ ∆⁹ 

 3- 1  

◄ꜞ▪   

 164 2 85 2 

 72  31  

ⱥכ♩Ɽ▬ⱪ (3 / 1 )  216  93  

ꜚ♬♇♩  Ⱨ♇♅ 200 mm 48  15  

Ⱨ♇♅ 300 mm 24  16  

 

 

 3- 2  

 

 

 

 3- 3 ⱥכ♩Ɽ▬ⱪ  

39
92

0

4
89

00

1FL= GL+300

GL=±0

42

⅔╙™╛╡

( 2 )

( 7 )

UP

UP

UP

( 4 )

( 6 )

( 5 )

( 3 )

- 250

( )

42

- 50 +100+50

+100+50

100

100

30
0
0

2500

25000

75
00

50006500

6
60

0
13

00

4000

◄ꜞ▪

◄ꜞ▪ᵒ◄ꜞ▪ᵑ

66
00

CO t =15cm⁷21- 15- 25N
: 37m2

CO t =15cm⁷21- 15- 25N
: 48m2

CO t =15cm⁷21- 15- 25N
: 165m2

6500

75
00

◄ꜞ▪1

5000

6
60

0

13
00

4000

◄ꜞ▪2

65
00

25000

◄ꜞ▪

    

SGP100A×18. 5 16

ⱥכ♩Ɽ▬ⱪ 300 Ⱨ♇♅ ꜚ♬♇♩ 16

    

    

SGP100A×18. 5 15

ⱥכ♩Ɽ▬ⱪ 200 Ⱨ♇♅ ꜚ♬♇♩ 15

SGP100A×18. 5 72

ⱥכ♩Ɽ▬ⱪ
200 Ⱨ♇♅ ꜚ♬♇♩ 60

300 Ⱨ♇♅ ꜚ♬♇♩ 12

    

ⱤⱠꜟ( 200 Ⱨ♇♅)

ⱤⱠꜟ( 300 Ⱨ♇♅)

Ɽ♃כfiᵑ (200mm)≢ⱥכ♩Ɽ▬ⱪ╩  

Ɽ♃כfiᵒ 1.5 (300mm)≢ⱥכ♩Ɽ▬ⱪ╩  

Ɽ♃כfi ╩ 1.5 ⁸ ╩ ≢  
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 3- 1 ⱥכ♩Ɽ▬ⱪ ( )  

 

 

 3- 2 ( )  
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 3- 3 ⱥכ♩Ɽ▬ⱪ ( )  

 

 

 3- 4 ( )  
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4.   

 

4.1.   

  4- 1 ⌐ ∆ ─ ╩ ∫√⁹╕√⁸  4- 1 ⌐ ─ ⁸  4- 1  

4- 2⌐ ─ ╩ ∆⁹ 

 

 4- 1  

♃כ♦  6 11 29 7 2 28  

6 12 1 7 2 28  

    

 18 ⁸15  

10 ⁸5 ⁸  

 

 

 כ●꜡♃כ♦

◒♇Ⱶכ◘) 2300 )  

10  

ה   

 

♃▬ⱶꜝⱪ☻◌ⱷꜝ 1  

ה    כ▫ⱨꜝ◓⸗כ◘ 

 

 

No.     

ᵑ  ♦כ●꜡♃כ Ⱨ♇♅ 300  

ᵒ ( )  ♃▬ⱶꜝⱪ☻◌ⱷꜝ  

ᵓ ( )  ♃▬ⱶꜝⱪ☻◌ⱷꜝ  

ᵔ ( )  ♃▬ⱶꜝⱪ☻◌ⱷꜝ  

ᵕ ( )  ♃▬ⱶꜝⱪ☻◌ⱷꜝ  

ᵖ ( )  ♃▬ⱶꜝⱪ☻◌ⱷꜝ  

 4- 1  

 

39
92

0

4
89

00

1FL= GL+300

GL=±0

42

⅔╙™╛╡

( 2 )

( 7 )

UP

UP

UP

( 4 )

( 6 )

( 5 )

( 3 )

- 250

( )

42

- 50 +100+50

+100+50

100

100

30
0
0

2500

25000

75
00

50006500

6
60

0

13
00

4000

◄ꜞ▪

◄ꜞ▪ᵒ◄ꜞ▪ᵑ

66
00

CO t =15cm⁷21- 15- 25N
: 37m2

CO t =15cm⁷21- 15- 25N
: 48m2

CO t =15cm⁷21- 15- 25N
: 165m2

͘

͘

͘
ᵒ 
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 4- 1 ♃▬ⱶꜝⱪ☻◌ⱷꜝ ( ᵒ⁸ ᵔ)  

  

 4- 2 ♃▬ⱶꜝⱪ☻◌ⱷꜝ ( ᵔ⁸ ᵕ)  

 

4.2.  ─ ה ⌐≈™≡ 

 │⁸ ≢ ⇔≡™╢⁹ Ɽ♃כfi│ 300 Ⱨ♇♅≢ⱥכ♩Ɽ▬

ⱪ╩ ⇔√Ɽ♃כfi≢№╢⁹↓─√╘⁸ ה ─ ה ⌐≈™≡│

300 Ⱨ♇♅ Ɽ♃כfi⌐≈™≡ ℮╙─≤∆╢⁹  
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5.  6  

 

5.1.   

  5- 1⌐ ─ ╩ ∆⁹⌂⅔ ☻♄ⱷ▪⁸│♃כ♦ ╩♃כ♦─

⇔⁸ ╩ ∫√⁹ 

─fi☼כ◦  │ 12 ≢ 29 cm⁸1 ≢ 82 cm⁸2 ≢ 268 cm⁸ ≢

379cm≢№∫√⁹ ≥fi☼כ◦ ⇔≡ 144 ⅜ ⅛∫√⁹ 

 

 5- ה 1 ( 6 12 7 2 )  

 6 12  7 1  7 2  

 

29 cm 

 12 cm 

12 28  

82 cm 

12 cm 

(1 10 )  

268 cm 

47 cm 

(2 4 )  

 4.5 ϴ 3. 1 ϴ 2.0 ϴ 

 1.7 ϴ ΅0. 2 ϴ - 0.7 ϴ 

 8.0 ϴ 7. 1 ϴ 6.0 ϴ 

 

 

 5- 1   
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5.2.   

 

5.2.1.  6  

  5- 2⌐ ─ ╩ ∆⁹ ⁸ ┘ │

⁸╩♃כ♦ ┘ │▪ⱷ♄☻ ╩♃כ♦─ ⇔√⁹ 

 │ 20.1ϴ⁸ ΅14. 0ϴ⁸ 4.0ϴ≢ ⇔≡™√⁹ ⌐ ⅜ ™№╢™

│ ™ ≤⇔≡⁸ ┘ ─ ≢ ⌐ ↕╣≡™╢╙─≤ ↕╣╢⁹ 

─ │⁸ⱥכ♩Ɽ▬ⱪ⅜ ╩ ╘╢ 12 ╕≢⁸ 5 ╩ ™

≡╒╓ ≢ ⇔≡⅔╡⁸12 13ϴ ≢ ⇔≡™√⁹ 5 │ 12 17ϴ≢

⇔≡™√⁹ ⇔ ╘╢≤⁸ │ ⇔⁸6 11ϴ─ ⌐≡ ⇔≡™√⁹ ⅜

№╢ ≢│ │╒≤╪≥ ╠╣∏⁸ ╛⅛⌐ ⇔≡⅔╡⁸2/ 4 2/ 28─ ≢

│⁸11ϴ⅛╠ 6ϴ┼ ⇔√⁹╕√⁸ ⅜ ↄ⌂╢≤ │ ≤⌂∫√⅜⁸

─ │ 18m ≢ 10ϴ⁸∕─ ─ ≢ 7ϴ≢№╡⁸ ─

13ϴ ╕≢│ ⇔⌂⅛∫√⁹ 

5 │ ⌐⅔™≡│ ─ ╟╡ 4ϴ ™ 16ϴ ≢ ⇔≡⅔╡⁸

⅜ ⇔≡⅝√ 12 ⅛╠ⱥכ♩Ɽ▬ⱪ⅜ ⇔√↓≤⌐╟╡⁸10 15ה ≤

─ ≢ ∆╢ ≤⌂∫√⁹╕√⁸ 18 │⁸ │ ─ ≤ ⌡ ╦╠

⌂™ ≢ ⇔≡™√⅜⁸ │ ⅜ ↕ↄ⁸ ─ ≤ ⇔≡ 2 3ϴ

™ ≢ ⇔≡™√⁹ 

 ─ │⁸ ─ ≤ ⌐⁸ ה ─ ™ ≢│⁸ ╟╡ 2

4ϴ ™ ≢ ≤ ⇔≡ ⇔≡™√⁹ ⇔√ ≢│╒╓ ┌™≢

⇔≡™√⁹ ─ │ ₁⌐ ⇔≡⅔╡⁸12 │ 6 7ϴ⁸1

│ 5 6ϴ⁸2 │ 4 5ϴ ≢ ⇔≡™√⁹ 
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5
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5.3.   

ᵑ  

  5- 1⁸  5- 2⌐ 7 1 9 ┘ 2 4 ─ ≤⇔≡ ↕╣≡™⌂™

─ ╩ ∆⁹ ─ ≢│⁸300 mmⱧ♇♅─ Ɽ♃כfi≢│ⱥכ♩Ɽ▬

ⱪ─ ⌐ ⅜ ╠╣╢╙──⁸200 mmⱧ♇♅─ Ɽ♃כfi≢│ ⌡ ⅜ ↑≡™╢

⅜ ╠╣√⁹ ⌐│≥∟╠─Ɽ♃כfi⌐⅔™≡╙ ─ ⅜ ↑≡™╢ ⅜

↕╣√⁹↓─ ─ │ 1 2 ≢№∫√⁹ 

 

  

 

 

 5- 1  7 1 9 21  7 2 4 8  

300  

Ɽ♃כfiᵒ 

200  

Ɽ♃כfiᵑ 

300  

Ɽ♃כfiᵒ 

200  

Ɽ♃כfiᵑ 
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 5- 2 7 1 9 22  7 2 4 8   

200  

Ɽ♃כfiᵑ 

300  

Ɽ♃כfiᵓ 

200  

Ɽ♃כfiᵑ 
300  

Ɽ♃כfiᵓ 
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ᵒ  

  5- 3  5- 5⌐ ╩ ∆⁹ 7 1 11 7 1 29

╕≢─ ה ה ─ ╩ ∆⁹ 

 

 ₃ⱥכ♩Ɽ▬ⱪ Ɽ♃כfi↔≤─  

  ─ ╩ ∆╢≤⁸ ⌡ ╦╠⌂™ ≢ ─ ┘ ⅛╠

↕╣≡™╢↓≤⅜ ≢⅝√⁹ ⌂ ↑ ╦╡⌐⅔™≡╙ 200 ⁸300mm─≥∟╠─

Ɽ♃כfi⌐⅔™≡╙ │ ╠╣⌂⅛∫√⁹ 

  ─ ≢│ │ 200 ─ Ɽ♃כfi╩ ≤⇔≡ ⇔⁸300 ─

Ɽ♃כfi─╖╩ ≤⇔≡ ⇔≡™╢√╘⁸Ɽ♃כfi↔≤─ ─ │≢

⅝⌂⅛∫√⁹ │ ⌡ ⅎ≡⅔╡⁸╦∏⅛⌐ ╩ ∆∞↑≢№∫√⁹ 

   

 ₃ ⅜ ∫≡™⌂™ ≤─  

   5- 5│ ╩ ⇔≡™⌂™ ─ ─ ≢№╢⁹

─ ≢│ ⅜ ∆╢⌐ ╣≡⁸ ─ ↕│ ↕ↄ⌂∫≡™╢⅜⁸

≤⇔≡ ─ ≢№∫√⁹╕√⁸ ─ ⌂™ │ ↑≡™╢╙──⁸ ─ │

⅝ↄ ⇔≡™⌂⅛∫√⁹ 
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 5- 3  ᵒ 

200  

Ɽ♃כfiᵑ 

300  

Ɽ♃כfiᵒ 



18 

 

 

 5- 4  ᵖ 

  

    

 

 

300  

Ɽ♃כfiᵓ 
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 5- 5  ᵕ  

Ɽ♃כfiᵔ 
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5.4. ╢╟⌐▫ⱨꜝ◓⸗כ◘   

 5- 6  5- 9⌐ 6 12 19 ⌐ ⇔√ ─ ╩ ∆⁹ 

≢│ ╩ ⅛⇔≡™╢ ≢№╡⁸ⱥכ♩Ɽ▬ⱪ │ ⅜ ↑⁸ │

(1 2ϴ )≢ ↕╣≡™√⁹ ─ ⅜ 0ϴ ⌐ √╣≡⅔╡⁸ ⌐ⱥכ

♩Ɽ▬ⱪ⅜ ⇔≡™√↓≤⅜ ≢⅝√⁹ⱥכ♩Ɽ▬ⱪ │ ⅜ ⇔≡⅔╠∏⁸

⅜ ╢ ⱨꜝ◓⸗כ◘⁸╡№≢ ≢╙ (0ϴ )≢ ↕╣≡™√⁹300 Ⱨ♇♅─ꜚ

♬♇♩≢│ ⌐ⱥכ♩Ɽ▬ⱪ ─ ⅜ ↄ⌂∫≡™╢⅜⁸200mmⱧ♇♅─ꜚ♬♇♩≢│

ⱥכ♩Ɽ▬ⱪ ─ ╙ ⇔≡™╢↓≤⅜ ≢⅝√⁹ 

 

     
 5- 6 ᵑ( Ⱨ♇♅ 200 mm Ɽ♃כfiᵑ)  

 

      
 5- 7 ᵒ Ⱨ♇♅ 300 mm Ɽ♃כfiᵒ  
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 5- 8 ᵑ( Ⱨ♇♅ 200mm Ɽ♃כfiᵑ)  

     

 5- 9 ᵒ( Ⱨ♇♅ 300mm⁸ 200  Ɽ♃כfiᵒ)  

 

 

 5- ⱨꜝ◓⸗כ◘ 3  

  

39
92

0

4
89

00

1FL= GL+300

GL=±0

42

⅔╙™╛╡

( 2 )

( 7 )

UP

UP

UP

( 4 )

( 6 )

( 5 )

( 3 )

- 250

( )

42

- 50 +100+50

+100+50

100

100

30
0
0

2500

25000

75
00

50006500

6
60

0

13
00

4000

◄ꜞ▪

◄ꜞ▪ᵒ◄ꜞ▪ᵑ

66
00

CO t =15cm⁷21- 15- 25N
: 37m2

CO t =15cm⁷21- 15- 25N
: 48m2

CO t =15cm⁷21- 15- 25N
: 165m2

5-6  

  5-7  

  5-8  

  5-9  
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6.  2 6  

 

6.1. ה   

  6- 1⁸  6- 1⌐ 5 ─ ⁸ ─ ╩ ∆⁹ ▪⁸│♃כ♦

ⱷ♄☻ ╩♃כ♦─ ⇔≡ ⇔√⁹ │ ◌ⱷꜝ⌐╟╢ ╟╡⁸

╩ ⇔√⁹ 

 2 │ ╙ ⅜ ↄ⌂╡⁸ ╙ 2 ≤ ≢№∫√⁹ ⌐ 1 │

⌂ ≢№∫√⁹ 3 ─ │ 2 ⌐ ⅛∫√╙──⁸ ─ │ 0 ≢

№∫√⁹ 5ה4 │ ⅜ ⌂ↄ⁸ ╙ 0 ≢№∫√⁹ 6 ─

│ 3 ≢⁸ │ 1 ≢№∫√⁹2 ─ ⅜ ─ 70 ╩ ╘⁸ √

╡─ ≤⇔≡│ 2 ⌐ ↄ⌂∫≡™√⁹ 

 

 6- 1 5 ─ ( 2 6 )  

 6  5  4  3  2  

12  29cm 83cm 25cm 92cm 61cm 

1  82cm 116cm 164cm 160cm 340cm 

2  268cm 36cm 93cm 193cm 178cm 

 379cm 235cm 282cm 445cm 579cm 

 1  0  0  0  2  

 

 

 6- 1 5 ─ ( 2 6 )  
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6.2.   

2 6 ─ ⌐ ≠⅝⁸ ─ ╩ ⇔√⁹ 

 

6.2.1.   

─ │⁸ ה ─ ╩ ∆╢ ⌐ ∂≡ ∫√⁹ 

Q│⁸ ─ ⌐ ℮≤⁸ ─ Tp≤ Ts≤─ ᴅT

╩ ─ R≢ ∆╢↓≤≢ ↕╣╢⁹ 

Q = ᴅT / R =  ( T p Έ Ts ) / R  

ה P.163─ ╩ ∆╢ ⁸ 

t = qu
 l1 + l2 

2ɠ
+ q

a'

2ɥɠpl
ln
do

di
 + tm     [ ϴ]  

╩ Q = ᴅT / R ─ ⌐ ⅝ ∆≤⁸ 

q = t - tm÷
 l1 + l2 

2ɠ
ɜ+ 

a'

2ɥɠpl
ln
do

di
  [W/m2]  

↓↓≢⁸1ꜚ♬♇♩ √╡─  ╩ⱥכ♩Ɽ▬ⱪⱧ♇♅× × ≢ aΐ= 

pnw ⇔⁸1ꜚ♬♇♩ √╡ ↕╩ⱥכ♩Ɽ▬ⱪ × ≢ L = nw

∆╢≤⁸ ─ R│ ─ ⌐ ↕╣╢⁹ 

 R =
 l1 + l2 

2ɠ
ɜ+ 

p

2ɥɠp
ln
do

di
  [m2ϴ/W] 

│ ⅜ ╟╡ ⌐ ↄ ╩ ↑≡™╢ ≢№╢↓≤⅛╠⁸

┼─ │⌂™╙─≤ ⅎ╢↓≤⅜≢⅝╢─≢⁸ │ 1≤∆╢⁹↓↓⌐

─  6- 2 ⅛╠ R = 0.0673 m2ϴ/W≤ ╘╠╣╢⁹ 

Q = ( T p Έ Ts ) / 0.067 3 [W/m2]  

 

 6- 2 ─  

 

   
p ⱥכ♩Ɽ▬ⱪⱧ♇♅[m] 0.3 
n 1 №√╡ⱥכ♩Ɽ▬ⱪ  3 
ɠpv [W/(mϴ)] 1.6 
ɠhp ⱥכ♩Ɽ▬ⱪ [W/(mϴ)] 16 
dho ⱥכ♩Ɽ▬ⱪ [m] 0.0285 
dhi  ⱥכ♩Ɽ▬ⱪ [m] 0.0265 
l 1 ⱥכ♩Ɽ▬ⱪ [m] = d  0.055 
l 2 ⱥכ♩Ɽ▬ⱪ- [m] 0.160 
ɜ  1 



24 

 

 

 

⌐⁸ ≢ ⇔≡™╢─│ⱥכ♩Ɽ▬ⱪ ─ ≢№╢─≢⁸ ─

Tp╩ ⇔≡™╢ ≤∆╢ │⁸ⱥכ♩Ɽ▬ⱪ ⅛╠ ☿fi◘╕≢─

R╩ ∂╢↓≤≢ ╩ ≢⅝╢⁹↓─ RP╩ ─ ⁸ 

2 =
2ɥɠ
ln
do

di
  [m2ϴ/W] 

╟╡⁸di=0.0285 m⁸do=0.0295 m ⱥכ♩Ɽ▬ⱪ ⅛╠ ☿fi◘╕≢ 1mm╩ ╗ ⁸

ɠ=1.6 W/mϴ ◖fi◒ꜞכ♩ ─ ⅛╠ ╘╢≤⁸0.00105 m2ϴ/W≤⌂╢─≢⁸ ─

R = 0.0673 -  0.00105 = 0.0662 m2ϴ/W≤⌂╢⁹ 

 

⌐⁸ ≤ ≤─ ⌐╙ ⅜ ⅎ╠╣╢⁹ ─ ─ ─ │

ה ≢│ ↕╣≡⅔╠∏⁸ ─ │ 0ϴ≢ │♀꜡≤

⇔≡ ╦╣≡™╢⁹↓↓≢╙⁸ ─ ≢⇔∫⅛╡≤ ⌐ ⅜ ⇔ ↑╠╣≡™╢

╩ ⇔≡⁸∕─ ╩♀꜡≤⇔ │ 0ϴ≤⇔≡ ╩ ∆╢╙─≤⇔√⁹ 

╩ ∆╢≤⁸ Q│ ─ ≢ ↕╣╢⁹ 

 

Q = Tp / 0.06 62 [W/m2]  

 

↓─ │⁸ ⌐ ⅜ ↄ⌂╡⁸ ↄ─ ╩ ℮↓≤⌐╟∫≡⁸ ≤

─ ⅜ ⅝ↄ⌂╢ ⌐⅔™≡ ∆╢⁹  6- 3  6- 7⌐ ⇔√ 2

6 ⌐⅔™≡⁸ 18m ≤ ─ ⅜⅔⅔╗⌡ 5ϴ ™√

╩ ≤ ⅎ√⁹ 
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6.2.2.   

 

₃ ≤  

 5 ─ ─ⱥכ♩Ɽ▬ⱪ ─ ≤ ─ ╩⌐ ∆⁹ 

ⱥכ♩Ɽ▬ⱪ ─ │ 100 W/m2⁸ │ 70 W/m2⁸ │

85 W/m2≤ ↕╣√⁹ │ ─┌╠≈⅝│№╢╙──⁸ ⌡ ∆╢ ╩

⇔√⁹ ─ │⁸ 2 ⅜ ╙ ™ 702 ⁸ 4 ⅜ ╙ ™ 347

⁸∕─ ─ │ 560 570 ≢№∫√⁹ ─ ╩ ∆╢≤⁸1

№√╡─ │ 551 ≤ ↕╣√⁹ 

 ⇔√ ≤ ╩ ∆╢↓≤≢⁸ ─ ─ ╩ ⇔√⁹

2 ≢│ ─ 61.4 kwh/m2⁸ 4 ≢│ ─ 28.6 kwh/m2⁸∕─ ─ ≢│ 47

50 kwh/m2 ─ ⅜ ╦╣√ ≤⌂∫√⁹ 

 

 

 6- 2  

  

(W/m2)  

 

(W/m2)  

 

(W/m2)  

 

(h)  

 

(kwh/m2)  

2  105 70 87.5 702 61.4 

3  100 65 82.5 574 47.4 

4  95 70 82.5 347 28.6 

5  100 75 87.5 572 50.1 

6  105 65 85.0 560 47.6 

 101 69 85.0 551 46.8 
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 6
-3

 
2
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 6
-4

 
3
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 6
-5

 
4
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 6
-6

 
5

 

  



30 

 

 

 

 6
-7

 
6
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7.  ⱥכ♩Ɽ▬ⱪ ⌐╟╢  

 │ ─╖≢ ∫≡™╢⁹↓─√╘⁸ ≢│ ≢ ⇔≡™√ 300 

mmⱧ♇♅≢ ⇔√ꜚ♬♇♩≤ ─ ≢ ⇔√╙─≤ ⇔⁸ ─ ╩

∫√⁹ 

 

7.1.  ⌐ ╢  

 

7.1.1.  ─  

 ⌐ ↕ 2.0m⁸ 40°─ ─ ╩ ⇔√ ⌐ ∆╢≤ ∆

╢⁹↓─ ─ ╡─ │ ─ ╡ ↕╣╢⁹ ─ ≤ ╩

 7- 1⁸  7- 1⌐ ∆⁹ 

 

t = (m3) × ─ 0.5(t/m3)  

= (193.68+101.76)  × 0.5 = 147.72(t)  ԇ 148t  

 

 7- 1 ≢─  

↕ 2.0    

 

 7- 1  

a 20.2  7.2  

 1.8  2.7  

A 25.0  12.0  

B 6.6  7.5  

V(β)  193.68 3 101.76 3 

 96.8  50.8  

 148  

β○ⱬꜞ☻◒─  V /6×( Ab+aB+2(ab+AB)) 

  

B b

A

a

2. 4m

40
°

A
2. 4m

40° 2
.0

m
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7.1.2.  ─  

  7- 2⌐ ●☻ ⅛╠ ™√ 7 2 13 ─ ─ ╩  7- 2⌐

∆⁹ ⌐ ⇔⁸ ◙כ♪ 2 ⁸10t ♄fiⱪ 4 ⁸ ≤ 1

╩ ⇔√⁹ 6 ⌐≡ ╩ ∆╢≤ ╖≢ 73 ≢№∫√⁹ 

 

 7- 2 6  1 ╡─  

 ( )  (h)  ( ⁸ )  ( )  

 16,600 1.0 0.5 33,200 ◙כ♪

29,900 6.0 1.0 179,400 

10t ♄fiⱪ 13,200 8.0 4.0 422,400 

 3,400 8.0 1.0 27,200 

 2,400 8.0 1.0 19,200 

 664,800 

 731,280 

 

7.2.  ⌐ ╢  

 

7.2.1.  ─  

 6.2₈ ₉⌐≡ ⇔√ ╟╡⁸ ─ ╩ ⇔√⁹ │ 300 

Ⱨ♇♅ Ɽ♃כfi─ ╩ ⇔√ ≢№╡⁸ ─ │╙℮ ⇔ ⅝

ↄ⌂╢≤ ↕╣╢⁹ 

 

 χȤρ  χȤς╟╡ ─ ┘ ╩ ⇔√⁹ ╩  7- 3 ⌐

∆⁹ 

 

 χȤρ -* √╡─ Ë7ÈȾÍς ςτωÍς Ȣ β

  

 χȤς Ô -* ─ πȢσστ-*ȾËÇ   

β1.0kWh = 3.6MJ 

 7- 3  

 √╡ (kwh/m2)  (MJ) ( )  

2  61.4 55,000 165 

3  47.4 42,000 126 

4  28.6 26,000 78 

5  50.1 45,000 135 

6  47.6 43,000 129 
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 46.8 42,000 126 

7.2.2.  ─  

 ⌐╟╢ │ 2 ⌐ ≢ 165 t ⁸ 4 ⌐ ≢ 78 t ⁸∕─

─ ≢ 130 t ≢№∫√⁹↓╣⌐ ⇔≡ 1 ╡─ │ 148 t ≢№╡⁸ ⅜

™ 4 ╩ ™≡⁸ ─ 90 110 ─ ╩ ≢⅝≡™√╙─≤ ⅎ╠╣

╢⁹ ∫≡ 1 ─ ╩ ≢⅝≡™√≤ ≢⅝╢⁹ 6 ─ 1 ╡─

│ 73 ≢№╢↓≤⅛╠⁸5 ≢ 365 ─ ╩ ⇔√╙─≤ ≢⅝╢⁹ 

 

7.2.3.  ≤  

  7- 1  7- 2⌐ 3 ─ ┘ 6 ─ ─ ─ ╩

∆⁹ 4 2 24 ─ ≤ ─ │ ⌡◘▬☼⅜ ⇔≡™√⁹ 4

│ ╩ 1 ╙ ∫≡™⌂™⅜⁸ ⅜ ⅛∫√ ─ ─ ─

╩ ⇔√⁹ 4 ─ 1 21 ─ ⁸ ┘ ⅜ ⅝ↄ⌂╢ 2 24

╕≢─ ─ ╩ ⇔√⁹ ⌐│ 164 m2⁸6.2₈ ₉⌐≡

⇔√ 3 ─ 82.5 W/m2╩ ⇔⁸ │ 34 ≤⇔√⁹ 

 

(MJ)  164( 2)×82.5(W/m2)×816(h) ÷1000×3.6 ԇ 39,700(MJ) 

(t)   39, 700(MJ)÷ ─ 0.334(MJ/kg)÷1000 ԇ 119( t )  

 

⌐ ╩ ⇔√ ⁸ ┘ ∆╢╕≢─ ⌐ 1 ╡─ ─ 1.2

─ ╩ ⅛⇔≡™╢ ≤⌂∫√⁹ ⅜ ↑╣┌⁸ ─ ⅜ ⌐ ╦∏⁸

⅜ ≢№∫√ ⅜ ↕╣√⁹ 

 

   
 7- 1 4 1 21  4 2 3  

  
 7- 2 4 2 24  7 2 13   






