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─  

( ) ↓╣╕≢─  

⁸ ⁸ ⁸ ⁸ ⁸ ⁸≤⅝⅜╦ ⁸ ─ 2 5 1

│⁸4≈─ ⌐ ⅛╣≡ ↔╖─ ╩ ∫≡™╢⅜⁸ │ ⅜ ⇔⁸ ╩

ⅎ╢ ⌐ ≡™╢⁹ ⁸ ↔╖ ⌐⅔™≡⁸↔╖ ─ ⁸◖☻

♩ ─ ⅛╠⁸ ⅜ ╘╠╣≡™╢⁹ 

↓─╟℮⌂ ─ ⁸2 5 1 │ 25 3 ⌐ ╩ ⇔⁸

≢ ↔╖≤ ↔╖─ ╩ ℮↓≤≤⇔√⁹ 

26 3 ⌐ ≢ ↔╖╩ ∆╢√╘─ ↔╖ ⌐ ╢

╩ ⇔√ ↔╖ ⁸₈ ₉≤™℮⁹ ╩ ⇔√⁹ 

27 4 ⌐ 2 5 1 │⁸ ↔╖ ┘ ↔╖─ ─ ┘ ┘

⌐↓╣⌐ ∆╢ ╩ ∆╢ ⁸₈ ₉≤™℮⁹ ╩

⇔√⁹ 

27 12 ⌐ ≢ ↔╖─ ╩ ∫≡™╢ ⅜ ⌐ ⇔⁸2 6 1

─ ≤⌂∫√⁹ 

 

 
β ⁸ │⁸ ≤⇔≡ ╩ ⁹ 

1- 1- 1 ↔╖≤ ↔╖ ─  

 

( ) ─  

│⁸ ⅜ ⇔≡™╢ ↔╖ ┘ ↔╖─ ╩ ℮ ↔╖ ⁸

₈ ₉≤™℮⁹ ─ ⌐ ╢ ≤ ─ ⌐ ℮ ─ ⇔╩ ™⁸

≤⇔≡ ⌂ ╩ ∆╢↓≤╩ ≤∆╢⁹ 

 

  



2 

 

─  

( ) ─  

▪   

─ │⁸ 2- 1- 1─≤⅔╡≢№╢⁹ 

 

2- 1- 1 ─  

  

 ☿fi♃כ 

 2797- 1  

 49,634.28 2 ╩ ╕⌂™  

─  
╩ ≤∆╢ ⌡ ≢№╢⁹ 

≢№╢⅜⁸╦∏⅛⌐ ⅜ ↄ ⅜ ™ ≢№╢⁹ 

 

ↄ⅜ ≢№╢⁹ 

─ ™⌐│⁸ ⁸ ⁸ ⅝ ⅜ ⇔≡™╢⁹ 

∕─ ⁸ ⌐│ ╛ⱳfiⱪ ─ ⅜ ∆╢⁹ 

─ │⁸ ☿fi♃כ ╛ ⌐ ↑√

⅜№╢⁹ 

⌐│ ⅜ ⌐ 2 ∫≡⅔╡⁸ ─ ≤ ⇔≡ ⅜

╣≡™╢⁹ 

 

▬  ─  

─ │⁸ ⌐ ≤ ≤⇔≡ ↕╣≡™╢⁹ⱦ♬כꜟⱢ►☻⌐╟╡

Ⱪꜝfi♪─ ™∟↔⅜ ↕╣⁸ 33 ™⌐│

⅜ ⇔≡™╢⁹ 

─ │⁸ 2- 1- 2─≤⅔╡≢№╢⁹ 

⌂⅔⁸ ☿fi♃כ≤ ─ ⌐│⁸ ⅜ ⌐ ™≡⅔╡⁸

↓╣╟╡ │ ≤⌂∫≡™╢⁹ 

2- 1- 2 ─  

  

 

≢№╢⁹ ─ 800 ⌐│⁸ ⅜ ⅛╠ ┼ ╣

≡™╢⁹╕√⁸ ─ 300 ⌐│⁸ ⅜ ⅛╠

⌐ ╣≡⅔╡⁸ ≤ ⇔≡™╢⁹ 

 
⅜ ⅜╢ ⌐⁸ ⅜ ╕√│ ╩ ∆╢ ≢№

╢⁹ ≢│⁸ ⅜ ╕╣≡™╢⁹ 

⌂  

☿fi♃⁸כ ☿fi♃כ ⁸  

fiכꜞ◒ ⁸  

 

╡─ 640  

 
─╖  

⁸ ⇔  
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2- 1- 1 ─  

 

►   

│⁸ ™⌐ ∆╢ ⌐ ⇔≡⅔╡⁸ ⌐╟╡ ↕╣√

≤⌂∫≡™╢⁹ 
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◄   

│⁸ ה ⅛╠⌂╢ ⅜ ⅜∫≡™╢⁹ 

─ ☿fi♃כ ⌐⅔↑╢ │⁸ 2- 1- 2 ─≤⅔╡≢№

╢⁹ 

16 ╕≢│ ⌐◦ꜟ♩ ⁸ 16 │ ⌐ ≢ ↕╣≡™╢⁹ 

17 21 ≢│⁸ ∂╡─ ≤⌂∫≡⅔╡⁸N 50⅜ ╠╣≡™╢⁹ 

21 23 ≢│⁸N ⅜ 40 ⌐⌂╢╙──⁸ 23 │ ┘ N 50⅜ ╠╣≡™

╢⁹ 

│⁸ 3 ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2- 1- 2 ☿fi♃כ  



5 

 

○   

╛∕─ ⌐│⁸ ⅜ ╠╣⌂™⁹ 

─ 5km─ ⌐│⁸ ⅜ ╠╣╢⁹ 

│⁸ ≢ ⇔√ │ M8.0 ≢№╡⁸30 ─

│ 0 0.008 ⁸100 ≢│ 0 0.03 ≤⌂∫≡™╢⁹ 

 

 
₈  ₉⌐  

2- 1- 3 ─  

 

2- 1- 3 ─ ─  

 
₈  ₉ 
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◌  Ɫ◙כ♪ⱴ♇ⱪ 

Ɫ◙כ♪ⱴ♇ⱪ⌐╟╣┌⁸ ⌐│ ⅜ 2.0 5.0 ─

ꜝfi◒⌐ ∆╢⁹ ⌐│⁸ │ ⌐ ⇔≡™⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
₈ Ɫ◙כ♪ⱴ♇ⱪ₉╩  

2- 1- 4 Ɫ◙כ♪ⱴ♇ⱪ 

 

 

₈ Ɫ◙כ♪ⱴ♇ⱪ₉╩  

2- 1- 5 Ɫ◙כ♪ⱴ♇ⱪ 
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( )  

▪   

─ │⁸ 2- 2- 1─≤⅔╡≢№╢⁹ 

 

2- 2- 1 ─  

  

  

 ⌂⇔ 

║™  60  

 100  

 

╩ ↑╢ ↕⅜ 10 ╩ ⅎ╢  

⅛╠─ ↕ 4  

⅛╠─ ⅜ 10 ─ ⌐⅔↑╢ 5  

⅛╠─ ⅜ 10 ╩ ⅎ╢ ⌐⅔↑╢ 3  

 
1.5 

20  

 
1.25 

─ ≤⌂╢ ↕ 20  

 ⌂⇔ 

 ⌂⇔ 

 ⌂⇔ 

ה  ⌂⇔ 

 ⌂⇔ 

 ⌂⇔ 
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▬  ─  

─ ⌂ │⁸ 2- 2- 2─≤⅔╡≢№╢⁹ 

 

2- 2- 2 ─ ⌂  

   

⅜ ⇔⌂↑╣

┌⌂╠⌂™  
9  

25  

20 ⁸

20 ─  

─  
9 ⌐╟╡╛╗╩ ⌂™≤

╘╠╣╢ │⁸ ⌐ ╡ 12  

24 3

 

ה ה

─  

─ 3 ─

⅜ 0.3ha ─  

25  

1,000 2 ─ 1

─ ⅜ 5ha ─  

21  

 ≤─ ⌐╟╢ 25 8  

 

│⁸

⌐ ≠⅝ ∆╢⁹ 

─ ⌐ ∆╢

⌐ ≠ↄ ╩ ↑╢⁹

1ha  

⌐ ≠ↄ

┘

28 4 ⁸ ╕

∟  

 
≤─

⌐╟╢ 

 

─ 5 ─ 1.5ha

5.0ha  

─ 10 ─

5.0ha 15.0ha  

28 ─ 3 

23 ─ 3 

 25  
┤╢↕≤ ─ ╩ ╡ ≡╢

  

 30cm 
 

─  

↕ 
6 ═ ⅜ 1,000 2╩ ⅎ╢

─  

 

 

╩ ╗ ─

⌐ ∆╢

 

│ ╡ ⅝─ 4.0  

│ ╡ ⅝─ ⌂ ─

─ 2  

╩ ╗ ─ ⌐ ∆╢

─ ─ 3,000 2  
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( ▫♥ꜞ▫♥כꜚ (  

▪   

⌐≈™≡│⁸ ─ ⁸ ⁸ ╡ ╕≢ ↕╣≡™╢⁹ 

⌐≈™≡│⁸ ⅛╠ ┼ 4.6km ╣√ ה ⅛╠

╗ ⅜№╢⁹ 

⌐⁸ ╕√│ ⅜ 2,000kW╩ ⅎ╢≤ ≤⌂╢⁹

─ │⁸ ─ ⅛╠ ╗√╘─ ⅜ ∆╢≤≤╙⌐⁸

╛ ⌐ ⌂ ≤⇔≡ 2 ╩ ∆╢ ╖≢№╢⁹ 

 

▬  ●☻ 

⌐│⁸●☻ ⅜ ↕╣≡™╢ ╙№╢⅜⁸ ⌐≈

™≡│⁸●☻ ⅜ ↕╣≡™⌂™⁹ 

 

►   

│⁸ ─ ☿fi♃כ ╕≢ ↕╣≡™╢⁹ ╕

≢─ ≤⌂╢√╘⁸↓─ │ ≤⇔≡ ↕╣≡™╢⁹ 

 

 

₈ ₉ 

2- 3- 1  

 

◄   

⌐│⁸ ⅜ ↕╣≡™╢ ╙№╢⅜⁸ ⌐≈™≡│⁸

≤⌂∫≡⅔╡⁸ 26 ⅛╠ fiכꜞ◒ ⅜

⇔≡™╢⁹ 
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○   

NTT ⌐≈™≡│⁸ ─ ⁸ ⁸ ╡ ╕≢

↕╣≡™╢⁹ 

 

( ) ↔╖ 

≢─ ↔╖│⁸ ─≤⅔╡≤∆╢⁹ 

╕√⁸ ≢│⁸2 5 1 ─ ≤⇔≡ ⇔≡™√⅜⁸ 27 12 ⌐

⅜ ⇔√√╘⁸2 6 1 ─↔╖╩ ≤∆╢⁹ 

 

ₒ ₓ 

ᵑ ⅛╠ ↕╣╢ ↔╖ 

ᵒ ⅛╠ ↕╣╢ ↔╖ 

ᵓ ─  

ᵔ ↔╖─  

ₒ ↔╖ ₓ 

ᵑ ⅛╠ ↕╣╢ ↔╖ 

ᵒ ⅛╠ ↕╣╢ ↔╖ 
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( )  

▪   

( )  ↔╖  

↔╖ │⁸↔╖ ╟╡ 2- 5- 1─≤⅔╡≢№╢⁹ 

 

2- 5- 1 ↔╖  

/  

 
β 2 5 1 │⁸2 5 1 ─ ╩ ⇔≡™╢⁹ 

 

( )   

─ ⌐№√╡⁸ ╩ ∆╢⁹ ─ │⁸

─ ─ 7 ╩ ⅎ⌂™ ≢ ─ ⌂≥╩ ∆╢↓≤≤↕╣

≡™╢⁹ 

2- 5- 1 ⌐ ⇔√ ↔╖ │⁸ ≢№╡⁸ ╙ ≢

∆╢╙─≤ ⅎ╠╣╢↓≤⅛╠⁸ │⁸ ↔╖ ⅜ ╙ ™⁸

─ 34 ≤∆╢⁹ 

 

( )   

─ │⁸ ⅛╠ ↕╣≡™√ ₈

─ ™⌐≈™≡ 15 12 15  031215002 ₉⌐╟╡

∆╢⁹ 

  

43,750 43,364 42,971 42,581 42,192

14,691 14,507 14,347 14,205 14,077

922 911 901 891 882

59,363 58,782 58,219 57,677 57,151

3,940 3,830 3,765 3,630 3,532

2,573 2,499 2,502 2,531 2,558

72 72 72 72 72

6,585 6,401 6,339 6,233 6,162

65,948 65,183 64,558 63,910 63,313

41,805 41,420 41,025 40,684 40,346

13,963 13,858 13,762 13,677 13,599

874 866 858 851 844

56,642 56,144 55,645 55,212 54,789

3,417 3,338 3,251 3,165 3,095

2,584 2,638 2,692 2,747 2,801

72 72 72 70 68

6,073 6,048 6,015 5,982 5,964

62,715 62,192 61,660 61,194 60,753
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ₒ ─ ₓ 

÷ ÷  

⌐⅔↑╢ ─  

365 ÷365  

85 ╩  

85 ─ 30 15 ×2 7 ⌐

∆╢ 3 ×3 ⌐ ∆╢ 3 ×3  

96 ↔╖ ⅜⁸ ⌐ ↕╣╢ ─ ⌐⅔™≡╙⁸ ─

⁸╛╗╩ ⌂™ ─√╘ ⅜ ∆╢↓≤╩ ⇔√

 

 

( )  ─ ─  

─ ⇔√ ╩ ™√ │⁸ ─≤⅔╡≤⌂╢⁹ 

 

t/ t/ ÷365  

61, 194t/ ÷365  

167. 7t/  

 

t/ t/ ÷ ÷  

167.7t/ ÷ 365 85 ÷365 ÷0.96 

167.7t/ ÷ 280 ÷365 ÷0.96 

227.7 t/  

ԇ228t/  

2 ─ │⁸114t/ ×2 ≤⌂╢⁹ 

 

( )  ─ ⌐≈™≡ 

⌐≈™≡│⁸ 28 1 21 7 ₈ ─ ∕─

∕─ ⌂ ⌐ ∆╢ ─ ⅛≈ ⌂ ╩ ╢√╘─ ⌂ ₉⌐

⅔™≡⁸₈ │⁸ ─ ⅎ≤⇔≡ Ⱪ꜡♇◒ ≢ ─

╛ ⌂ ╩ ⇔⁸ ╛ ╩ ⇔⁸ ╩ ∆╢√

╘─ ╩ ∆╢⌂≥⁸ ⌐╙ ⅛≈ ה ⌂ ⅜ ╦╣

╢╟℮ ╘╢╙─≤∆╢⁹₉≤⇔≡⅔╡⁸₈ ─ ∆╢ ⌐≈™

≡⁸ ⌐№╠⅛∂╘ ╩ √∑≡⅔ↄ ─ ⌂ Ν╙ ╕ⅎ√

⌐ ╘╢╙─≤∆╢⁹₉≤⇔≡™╢⁹ 

≢│⁸ ─ ╩ ╗ ≤⇔≡⁸ ╩ 10 ╪∞

╩ ⇔≡™√⁹ 

≢│⁸ ─ ╩ 280 ≤ ⇔≡™╢⅜⁸ ─ ≢│ 300

╩ ⅎ╢ ╙ ╠╣≡™╢⁹ ─ │⁸ ⅜ ⅎ╢↓≤⌐╟╡⁸

ה ⌐ ∆╢ ⅜ ∆╢⅜⁸ ─ ↔╖ │ ⅜ ╕╣≡

™╢√╘⁸ ╙№╢ ─ ⅜ ↕╣╢⁹ 

∕↓≢⁸ ⌐≈™≡│⁸280 ╩ ⅎ╢ ─ ≢ ∆╢╙─≤∆

╢⁹ 
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( )  ─  

│⁸ 2- 5- 2─≤⅔╡⁸228t/ ≤⌂╢⁹ 

 

2- 5- 2 ─  

 

   

 228t/  

β 1 ─ │⁸24 ─ ╩ ℮⁹ 

 

▬  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ↔╖ ─  

( )  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ↔╖  

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ⌐⅔↑╢ ↔╖│ ↔╖≢№╡⁸ ↔

╖ │↔╖ ╟╡ 2- 5- 3─≤⅔╡≢№╢⁹ 

 

2- 5- 3 ↔╖  

/  

 
β 2 5 1 │⁸2 5 1 ─ ╩ ⇔≡™╢⁹ 

 

  

26 27 28 29 30

1,165 1,157 1,149 1,141 1,133

89 89 89 90 90

1,254 1,246 1,238 1,231 1,223

113 112 111 110 108

7 7 7 7 7

120 119 118 117 115

1,374 1,365 1,356 1,348 1,338

31 32 33 34 35

1,124 1,116 1,107 1,100 1,094

90 90 90 90 90

1,214 1,206 1,197 1,190 1,184

106 105 103 101 99

7 7 7 6 6

113 112 110 107 105

1,327 1,318 1,307 1,297 1,289

2 5 1

2 5 1
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( )   

─ ⌐№√╡⁸ ╩ ∆╢⁹ ─ │⁸

─ ─ 7 ╩ ⅎ⌂™ ≢ ─ ⌂≥╩ ∆╢↓≤≤↕╣

≡™╢⁹ 

2- 5- 3 ⌐ ⇔√ ↔╖ │⁸ ≢№╡⁸ ╙ ≢

∆╢╙─≤ ⅎ╠╣╢↓≤⅛╠⁸ │⁸ ↔╖ ⅜ ╙ ™⁸

─ 34 ≤∆╢⁹ 

 

( )   

─ │⁸ ⌐╟╡ ∆╢⁹ 

 

ₒⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ₓ 

t/ t/ ÷ ×  

t/ ÷365  

244 /365 5 ⁸5 / ×52 16  

1.15 ⌂  

 

( )  ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─ ─  

│⁸ ─≤⅔╡≤⌂╢⁹ 

 

t/ t/ ÷365  

1, 297t/ ÷365  

3. 6t/  

 

t/ t/ ÷ ×  

3. 6t/ ÷ 244 ÷365 ×1.15 

6.2t/  

ԇ6t /  

 

2- 5- 4 ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ ─  

   

ⱴ♥ꜞ▪ꜟꜞ◘▬◒ꜟ  6t /  

β 1 ─ │⁸ ⌂≥⅛╠ ∆╢ ╛ ─ ╩ ⌐ ⅎ⁸

─√╘─ ╩ ∆╢√╘⁸ ⌂ 5 ≤∆╢⁹ 
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( ) ↔╖  

▪  ↔╖ ─ ⅎ  

─ ↔╖ │⁸│∂╘⌐ ─↔╖ 5 ≢ ╩ ∫√

5 ─↔╖ ╩ ⇔⁸ ↔╖⁸ ↔╖⁸ ↔╖╩ ∆╢⁹ ↔╖⌐≈™

≡│⁸ ─ 34 ─ ─ ↔╖ ה

╩ ™√ ⌐╟╡ ∆╢⁹ ↔╖≤ ↔╖⌐≈™≡│⁸

╩ ™≡ ⇔⁸ ⌐╟╡ ⇔╩ ∫≡ ∆╢⁹ 

 

▬  ─↔╖ ─↔╖  

( )  כ♃fi☿fiכꜞ◒ 

a  ↔╖  

22 26 ⌐⅔↑╢ ─≢כ♃fi☿fiכꜞ◒ ↔╖─↔╖

│⁸ 2- 6- 1─≤⅔╡≢№╢⁹ 

 

2- 6- 1 ↔╖─↔╖ כ♃fi☿fiכꜞ◒  

 

 

 

( )

45.29 11.27 16.43 10.27 13.92 1.97 0.85 244 54.2 4.3 41.6 6,660

40.98 5.25 7.88 6.89 32.12 0.80 6.08 309 33.2 3.7 63.1 11,050

33.86 1.61 15.66 33.59 6.82 2.85 5.61 229 51.7 4.2 44.1 7,000

43.67 2.15 9.17 11.17 27.41 2.41 4.02 277 23.8 6.9 69.3 12,460

47.72 4.85 13.75 10.15 17.52 0.71 5.30 304 54.9 5.1 40.0 7,080

56.56 3.80 9.43 3.98 23.25 1.00 1.98 291 61.9 4.8 33.4 5,270

47.70 5.58 6.70 15.67 16.03 2.59 5.73 273 54.1 7.8 38.1 6,150

53.17 0.00 9.40 1.26 32.65 0.73 2.79 297 62.0 5.0 33.0 5,070

45.00 6.10 33.50 3.00 11.70 0.10 0.60 122 34.8 5.1 60.1 10,448

40.90 11.20 19.00 15.10 11.70 0.70 1.40 246 38.0 3.9 58.1 9,988

52.10 3.80 21.90 11.50 9.90 0.30 0.50 125 37.6 4.4 58.0 9,980

50.00 10.90 18.10 7.40 10.20 1.50 1.90 121 46.3 4.7 49.0 8,067

47.30 10.10 17.70 17.20 5.90 0.80 1.00 133 40.3 4.3 55.4 9,423

49.70 9.30 13.00 12.20 12.10 0.50 3.20 134 55.6 4.4 40.1 6,158

55.90 12.80 9.70 4.80 15.70 0.40 0.70 108 31.2 5.5 63.3 11,139

49.50 13.00 9.40 11.80 13.30 2.00 1.00 107 36.1 4.8 59.1 10,227

35.90 9.00 34.20 9.40 7.30 1.00 3.20 128 40.2 4.5 55.3 9,406

45.00 5.60 16.90 14.90 14.30 1.00 2.30 123 51.8 4.5 43.7 6,932

40.60 4.80 6.50 25.70 17.40 3.70 1.30 175 53.9 4.1 42.0 6,555

57.80 3.90 10.80 11.00 15.40 0.40 0.70 133 36.6 5.8 57.6 9,929

46.93 6.75 14.96 11.85 15.73 1.27 2.51 194 44.9 4.9 50.2 8,450

57.80 13.00 34.20 33.59 32.65 3.70 6.08 309 62.0 7.8 69.3 12,460

33.86 0.00 6.50 1.26 5.90 0.10 0.50 107 23.8 3.7 33.0 5,070

6.52 3.89 7.84 7.56 7.69 0.99 1.90 78 11.0 1.0 10.9 2,192ů

(kg/ )

22 6

22 8

22 11

23 2

23 6

23 11

24 2

24 6

24 8

23 8

( )

(kJ/kg)

24 11

26 6

26 8

26 11

27 2

25 2

25 6

25 8

25 11

26 2
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b  ─  

─ │ 8,450kJ/kg ≢№╢√╘⁸↓╣╩ ↔╖─ ≤∆╢⁹ 

─ ↔╖≤ ↔╖⌐≈™≡│⁸₈↔╖ ─ ה

2006 ₉ ⁸₈ ₉≤∆╢⁹ ⌐ ↕╣√

≤⅔╡⁸↔╖─ ⅜♃כ♦─ ≢№╢ ⁸90 ─ ╩

↔╖⁸ ╩ ↔╖≤⇔≡ ∆╢↓≤╩ ≤∆╢⁹ 

⌂⅔⁸ ─ ─ ∆═⅝ ⅜№╢ │⁸ ≤⌂╠⌂

™╟℮⌐ ⇔√ ╩ ℮⁹ 

 

 

₈ ₉ 

2- 6- 1 ─ ≢№╢  

 

X1 ↔╖─  X 1.645ɨ  

 8,450 1.645×2,192 4,844kJ/kg  

X2 ↔╖─  X 1.645ɨ  

 8,450 1.645×2,192 12,056kJ/kg  

 

≢│⁸₈ ↔╖≤ ↔╖─ ─ ⅜≤⅝⌐ 2.5 ╩ ⅎ⁸↔╖

─ ⌂ ⅜ ⌐⌂╢↓≤ ╩ ↑╢√╘⌐╙ ⌂↓≤≢№╢⁹₉≤ ↕╣

≡⅔╡⁸ ↕╣√ ─ │ 2.49 ≢№∫√⁹ 

─ │ 2- 6- 2 ─≤⅔╡ ⅜ ⅝ↄ⁸5,000 7,000kJ/kg ─

⅜ ╠╣╢↓≤╙№╢⁹ 

∕↓≢⁸90 ─ 4,844kJ/kg ╩ ↔╖─ ≤⇔⁸90

─ 12,056kJ/kg ╩ ↔╖─ ≤∆╢⁹ 

 

↔╖─ 4,844kJ/kg  

↔╖─ 8,450kJ/kg  

↔╖─ 12,056kJ/kg 
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2- 6- 2 ─ כ♃fi☿fiכꜞ◒  

 

c  ─  

↔╖─ │⁸↔╖ ─♃כ♦ ╩ ™╢⁹ 

↔╖≤ ↔╖│⁸↔╖ ╩♃כ♦ ™≡ ≤

─ ≤─ ⅛╠ ╩ ⅝ ⇔⁸↓─ ⌐ ↔╖≤ ↔╖─

╩ ⇔≡ ─ ╩ ∆╢⁹ 

⌂⅔⁸ ─℮∟₈∕─ ₉ 5mm─┤╢™╩ ⇔√╙─ ⌐≈™

≡│⁸100 ⅛╠ ─ ─ ╩ ⇔ ™≡ ∆╢⁹ 

 

  0.0003  49.197 

  0.0005  2.852 

ⱦ♬כꜟ ◗ⱶ   0.0008  8.2083 

ה ╠╦ה   0.0006  16.532 

  0.0002  17.108 

  0.0001  2.2024 

 

d  ─  

↔╖─ │⁸↔╖ ─♃כ♦ ╩ ™╢⁹ 

↔╖≤ ↔╖│⁸↔╖ ╩♃כ♦ ™≡ ≤

≤─ ⅛╠ ╩ ⅝ ⇔⁸↓─ ⌐ ↔╖≤ ↔╖─

╩ ⇔≡ ╩ ∆╢⁹ 

 

 0.0105  282.46 

 

e  ─  

↔╖─ │⁸↔╖ ─♃כ♦ ╩ ™╢⁹ 

↔╖≤ ↔╖│⁸↔╖ ╩♃כ♦ ™≡ ≤ ─

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

2
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3

1
1

2
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2

2
4

6

2
4

8

2
4

1
1

2
5

2

2
5

6

2
5

8

2
5

1
1

2
6

2

2
6

6

2
6

8

2
6

1
1

2
7

2

(k
J/

kg
)

90

90
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≤─ ⅛╠ ╩ ⅝ ⇔⁸↓─ ⌐ ↔╖≤ ↔╖─

╩ ⇔≡ ╩ ∆╢⁹ 

⌂⅔⁸ ─℮∟ ⌐≈™≡│⁸100 ⅛╠ ─ ╩ ⇔ ™≡ ∆╢⁹ 

 

  0.005  87.127 

  0.005  8.3125 

 

f  ↔╖ ⌐╟╢↔╖  

╖↔╢↑⅔⌐כ♃fi☿fiכꜞ◒ │⁸ 2- 6- 2─≤⅔╡ ↕╣╢⁹ 

 

2- 6- 2 ↔╖ ⌐╟╢↔╖ ─ כ♃fi☿fiכꜞ◒  

 

 

 

( )  ☿fi♃כ 

a  ↔╖  

22 26 ⌐⅔↑╢ ☿fi♃כ≢─ ↔╖─↔╖ │⁸

2- 6- 3─≤⅔╡≢№╢⁹ 

≤ ⌐≈™≡│⁸ ה ≤⇔≡ ה ↕╣≡™╢⁹ 

 

  

4,844 8,450 12,056

47.7 46.9 45.6

5.3 6.8 8.9

12.1 15.0 17.9

13.6 11.8 9.3

16.1 15.7 14.7

1.7 1.3 1.0

3.5 2.5 2.6

100.0 100.0 100.0

kg/ 232 194 156

63.0 44.9 26.8

4.7 4.9 5.1

32.3 50.2 68.1

100.0 100.0 100.0

kJ/ kg
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2- 6- 3 ↔╖─↔╖ ☿fi♃כ  

 

 

b  ─  

─ │ 7,550kJ/kg ≢№╢√╘⁸↓╣╩ ↔╖─ ≤∆╢⁹ 

↔╖≤ ↔╖─ │⁸90 ⌐╟╡ ─≤⅔╡ ↕╣╢⁹ 

 

↔╖─ 7, 550 1.645×997 5,910kJ/kg  

↔╖─ 7, 550 1.645×997 9,190kJ/kg  

 

↕╣√ ─ │ 1.55 ≢№╡⁸ ⅜ ™⁹ ─ ⅜ ™

│⁸ ╟╡╙ ╛ ─↔╖⅜ ↕╣╢≤⁸↔╖ ─ ⅜ ↕╣╢⁹

╕√⁸ ─ │ 2- 6- 3 ─≤⅔╡ ⅜ ₁ ⅝ↄ ⅜ ╠╣⁸

3,000kJ/kg ╩ ⅎ╢ ⅜ ╠╣≡™╢⁹ 

∕↓≢⁸ ─ 5,610kJ/kg ╩ ↔╖─ ≤⇔⁸ ─ 9,500kJ/kg ╩

↔╖─ ≤∆╢⁹ ⇔√ ─ ≤ ─ │ 1.69 ≢№╡⁸2.5

╩ ⅝ↄ ╢√╘⁸ ⌂ ─ ≤ ⅎ╠╣╢⁹ 

( )

63.1 8.7 16.4 9.4 0.8 1.6 138 40.8 10.1 49.1 8,200

53.2 14.3 8.6 23.2 0.2 0.5 156 41.3 10.5 48.2 8,040

62.3 7.9 18.4 9.1 0.1 2.2 146 47.1 8.9 44.0 7,120

64.7 6.8 14.1 10.2 0.0 4.2 115 46.4 9.6 44.0 7,120

52.3 6.5 28.9 11.7 0.0 0.6 137 41.0 9.7 49.3 8,250

61.9 11.2 9.0 16.6 0.1 1.2 136 51.5 8.4 40.1 6,280

64.0 11.2 8.0 14.5 0.3 2.0 152 41.1 10.3 48.6 8,120

58.3 11.6 10.8 16.8 0.2 2.3 153 44.1 10.0 45.9 7,530

54.1 10.7 23.9 10.0 0.0 1.3 167 55.6 7.1 37.3 5,610

54.2 11.5 16.1 14.9 0.0 3.3 173 54.3 4.4 41.3 6,400

68.3 9.3 4.5 17.1 0.0 0.9 173 50.8 4.3 44.9 7,200

65.4 12.4 4.2 15.2 0.9 1.9 143 40.6 7.3 52.1 8,790

47.5 18.1 7.9 23.3 1.8 1.4 162 39.1 12.5 48.4 8,120

49.2 11.0 15.4 23.5 0.1 0.8 206 52.2 4.7 43.1 6,820

55.4 9.1 17.7 14.3 0.5 3.0 139 37.3 7.2 55.5 9,500

67.2 7.4 1.5 19.5 0.8 3.6 200 39.9 7.5 52.6 8,920

61.3 9.1 10.3 13.9 0.8 4.6 171 46.4 7.2 46.4 7,580

48.8 12.2 15.9 19.3 1.7 2.1 166 51.9 7.4 40.7 6,360

59.3 6.8 13.4 12.5 0.6 7.4 181 41.7 9.7 48.6 8,120

61.2 9.9 10.9 13.1 1.9 3.0 192 48.5 8.4 43.1 6,910

58.6 10.3 12.8 15.4 0.5 2.4 160 45.6 8.3 46.2 7,550

68.3 18.1 28.9 23.5 1.9 7.4 206 55.6 12.5 55.5 9,500

47.5 6.5 1.5 9.1 0.0 0.5 115 37.3 4.3 37.3 5,610

6.4 2.8 6.7 4.5 0.6 1.7 23 5.6 2.2 4.6 997

26 11

27 2

ů

26 8

23 11

24 2

24 5

24 8

24 11

25 2

25 5

25 8

25 11

26 2

26 5

23 8

(kg/ )

( )

(kJ/kg)

22 5

22 8

22 11

23 2

23 5
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↔╖─ 5,610kJ/kg  

↔╖─ 7, 550kJ/kg 

↔╖─ 9, 500kJ/kg  

 

 
2- 6- 3 ─ ☿fi♃כ  

 

c  ─  

─ │⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸

≤─ ⌐╟╡ ∆╢⁹ 

 

ה   0.0014  48.225 

ⱦ♬כꜟ ◗ⱶ   0.0003  12.473 

ה ╠╦ה   0.0019  26.857 

  0.0004  12.362 

  0.0001  0.2141 

 

d  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤

─ ⌐╟╡ ∆╢⁹ 

 

  0.0037  187.87 

 

e  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤─

⌐╟╡ ∆╢⁹ 

 

  0.0053  85.917 

  0.0046  11.383 
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f  ↔╖ ⌐╟╢↔╖  

☿fi♃כ─↔╖ ─℮∟⁸ ≤ │ 2- 6- 4 ─≤⅔╡

↕╣╢⁹ 

 

2- 6- 4 ─ ☿fi♃כ  

 

 

ה ⌐≈™≡│⁸ ≤ ╩ ∂ ≤⇔≡ ⇔≡⅔╡⁸ ─ ≢│↓

╣╩ ↑≡ ⇔≡™╢⁹↓↓≢│⁸ ≥כ♃fi☿fiכꜞ◒

↔╖ ─ ╩ ™≡⁸ ☿fi♃כ≢─ ≤ ╩ ↑√⁹ 

↓╣╟╡⁸ ☿fi♃כ─↔╖ │⁸ 2- 6- 5─≤⅔╡ ↕╣√⁹ 

 

2- 6- 5 ↔╖ ⌐╟╢↔╖ ─ ☿fi♃כ  

 

 

5,610 7,550 9,500

56.1 58.6 61.5

10.8 10.3 9.6

16.2 12.8 8.8

14.6 15.4 16.2

0.3 0.5 0.7

2.0 2.4 3.2

100.0 100.0 100.0

kJ/ kg

5,610 7,550 9,500

48.5 50.6 53.2

7.6 8.0 8.3

10.8 10.3 9.6

16.2 12.8 8.8

14.6 15.4 16.2

0.3 0.5 0.7

2.0 2.4 3.2

100.0 100.0 100.0

kg/ 198 160 122

56.2 45.6 35.6

6.6 8.3 9.3

37.2 46.1 55.1

100.0 100.0 100.0

kJ/ kg
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( )  ↔╖  

a  ↔╖  

22 26 ⌐⅔↑╢ ↔╖ ≢─ ↔╖─↔╖

│⁸ 2- 6- 6─≤⅔╡≢№╢⁹ 

 

2- 6- 6 ↔╖─↔╖ ↔╖  

 
β 25 ─ │⁸ ⅜ ╦╣≡™⌂™⁹ 

 

b  ─  

─ │ 6,919kJ/kg ≢№╢√╘⁸↓╣╩ ↔╖─ ≤∆╢⁹ 

↔╖≤ ↔╖─ │⁸90 ⌐╟╡ ─≤⅔╡ ↕╣╢⁹ 

 

↔╖─ 6,919 1.645×1,064 5,169kJ/kg  

↔╖─ 6,919 1.645×1,064 8,669kJ/kg  

 

↕╣√ ─ │ 1.68 ≢№╡⁸ ⅜ ™⁹╕√⁸ ─

│ 2- 6- 4 ─≤⅔╡ ₁ ∆╢ ⅜ ╠╣≡™╢⁹ ─

( )

4 3 .80 1 5 .10 8 .30 2 0 .20 7 .90 2 .10 2 .60 180 44.5 5.4 50.1 8,320

45.80 12.80 8.40 8.60 17.80 0.60 6.00 216 43.0 5.7 51.3 8,580

29.20 5.80 21.90 9.40 29.20 1.00 3.40 222 51.3 5.0 43.7 6,940

53.50 10.70 7.20 10.90 12.20 2.90 2.70 192 48.5 6.7 44.8 7,220

49.87 9.20 9.94 9.41 15.78 0.63 5.19 159 44.2 6.5 49.3 8,180

53.07 2.96 13.16 11.82 15.20 0.02 3.77 207 46.9 6.8 46.3 7,540

53.31 8.13 9.03 16.11 9.79 0.13 3.51 176 56.0 4.9 39.1 5,960

49.37 4.31 8.77 10.41 14.41 2.78 9.94 217 58.2 7.4 34.4 5,020

44.20 12.50 12.90 16.30 9.60 3.30 1.10 178 45.1 5.5 49.4 8,170

50.20 7.80 12.30 17.80 9.40 1.20 1.20 184 46.3 4.7 49.0 8,110

44.20 1.70 15.70 15.30 10.80 7.80 4.60 178 46.9 8.5 44.6 7,230

53.70 5.10 13.60 8.90 9.70 7.00 1.80 172 50.3 7.3 42.4 6,720

52.27 8.29 16.30 5.60 9.90 3.41 4.30 48.2 6.8 45.0 7,266

44.69 3.26 21.30 21.70 3.60 0.40 5.00 51.0 7.8 41.2 6,480

36.07 5.44 18.82 8.90 17.60 4.40 8.80 48.7 8.5 42.8 6,840

54.27 7.39 14.18 6.30 10.70 4.20 3.00 51.5 6.6 41.9 6,599

38.30 7.50 7.80 12.80 20.40 7.40 5.70 235 55.5 7.6 36.9 5,560

37.80 16.00 17.40 11.30 11.30 3.70 2.40 194 50.1 8.0 41.9 6,630

54.30 4.70 8.80 9.40 21.30 0.40 1.20 165 54.6 5.6 39.8 6,130

44.40 10.60 8.10 9.50 20.80 4.30 2.10 227 60.5 5.5 34.0 4,890

46.62 7.96 12.70 12.03 13.87 2.88 3.92 194 50.1 6.5 43.4 6,919

54.30 16.00 21.90 21.70 29.20 7.80 9.94 235 60.5 8.5 51.3 8,580

29.20 1.70 7.20 5.60 3.60 0.02 1.10 159 43.0 4.7 34.0 4,890

7.09 4.01 4.64 4.45 5.96 2.45 2.39 24 4.8 1.2 5.0 1,064

26 10

26 12

ů

26 6

23 10

23 12

24 4

24 6

24 10

24 12

25 4

25 6

25 10

25 12

26 4

23 6

(kg/ )

( )

( k J / kg )

22 4

22 6

22 10

22 12

23 4
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4,890kJ/kg │⁸90 ╟╡╙ ↄ⁸ ─ 8,580kJ/kg │⁸

90 ╟╡╙ ™√╘⁸ ≤ │ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

∕↓≢⁸ ─ 4,890kJ/kg ╩ ↔╖─ ≤⇔⁸ ─ 8,580kJ/kg ╩

↔╖─ ≤∆╢⁹ ⇔√ ─ ≤ ─ │ 1.75 ≢№╡⁸2.5

╩ ⅝ↄ ╢√╘⁸ ⌂ ─ ≤ ⅎ╠╣╢⁹ 

 

 

2- 6- 4 ─ ↔╖  

 

c  ─  

─ │⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸

≤─ ⌐╟╡ ∆╢⁹ 

 

  0.0003  44.872 

  0.0012  0.4694 

ⱦ♬כꜟ ◗ⱶ   0.0004  10.196 

ה ╠╦ה   0.0008  6.5956 

  0.0014  23.798 

  0.0007  7.3961 

 

d  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤

─ ⌐╟╡ ∆╢⁹ 

⌂⅔⁸ ⁸│♃כ♦─ 25 ⅜ ↕╣≡™⌂™√╘⁸ 22

24 ≤ 26 ─ 4 ╩♃כ♦─ ™≡ ∆╢⁹ 

 

  0.0084  252.48 
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e  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤─

⌐╟╡ ∆╢⁹ 

 

  0.0044  80.846 

  0.0047  10.811 

 

f  ↔╖ ⌐╟╢↔╖  

↔╖ ⌐⅔↑╢↔╖ │⁸ 2- 6- 7─≤⅔╡ ↕╣╢⁹ 

 

2- 6- 7 ↔╖ ⌐╟╢↔╖ ─ ↔╖  

 

 

 

( )  ☿fi♃כ 

a  ↔╖  

22 26 ⌐⅔↑╢ ☿fi♃כ≢─ ↔╖─↔╖ │⁸

2- 6- 8─≤⅔╡≢№╢⁹ 

 

  

4,890 6,919 8,580

46.3 46.6 47.4

5.4 8.0 9.8

12.2 12.7 13.6

10.5 12.0 13.5

17.0 13.9 11.8

4.0 2.9 1.4

4.6 3.9 2.5

100.0 100.0 100.0

kg/ 233 194 154

59.3 50.1 43.1

6.9 6.5 5.8

33.8 43.4 51.1

100.0 100.0 100.0

kJ/ kg
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2- 6- 8 ↔╖─↔╖ ☿fi♃כ  

 

 

b  ─  

─ │ 7,370kJ/kg ≢№╢√╘⁸↓╣╩ ↔╖─ ≤∆╢⁹ 

↔╖≤ ↔╖─ │⁸90 ⌐╟╡ ─≤⅔╡ ↕╣╢⁹ 

 

↔╖─ 7,370 1.645×1,371 5,115kJ/kg  

↔╖─ 7,370 1.645×1,371 9,625kJ/kg  

 

↕╣√ ─ │ 1.88 ≢№╡⁸ ⅜ ™⁹╕√⁸ ─

│ 2- 6- 5─≤⅔╡ ₁ ∆╢≤≤╙⌐⁸ ⅜ ⅝ↄ⌂╢ ⅜ ╠╣≡™╢⁹

─ 5,850kJ/kg │⁸90 ╟╡╙ ↄ⁸ ─

10,200kJ/kg │⁸90 ╟╡╙ ™√╘⁸ ≤ │

─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

∕↓≢⁸ ─ 5,850kJ/kg ╩ ↔╖─ ≤⇔⁸ ─ 10,200kJ/kg ╩

( )

59.50 11.08 12.07 11.09 1.03 5.23 243 55.7 5.8 38.5 5,850

62.16 10.16 14.90 8.40 0.43 3.95 254 54.2 4.6 41.2 6,400

52.19 10.49 4.83 25.77 0.24 6.48 271 55.2 4.1 40.7 6,280

60.16 11.87 4.89 14.84 1.41 6.83 197 50.8 7.7 41.5 6,540

54.38 14.49 9.78 14.57 1.96 4.82 226 52.1 6.9 41.0 6,410

59.33 14.23 11.27 10.90 1.12 3.15 240 55.0 5.3 39.7 6,100

58.25 18.35 9.72 8.66 1.94 3.08 173 43.7 7.7 48.6 8,060

60.25 10.82 8.61 14.44 0.72 5.16 187 48.2 6.4 45.4 7,340

40.88 13.61 10.65 27.92 4.73 2.21 225 52.8 8.7 38.5 5,930

57.30 10.35 6.92 24.27 0.02 1.14 151 55.5 5.6 38.9 5,930

65.34 16.93 7.95 8.07 0.45 1.26 163 47.1 6.4 46.5 7,580

60.81 9.59 12.55 14.98 0.38 1.69 160 33.2 8.0 58.8 10,200

65.19 14.14 9.16 3.25 6.59 1.67 113 34.5 9.1 56.4 9,760

64.96 7.98 9.16 16.26 0.23 1.41 202 46.7 4.5 48.8 8,020

60.85 11.39 12.55 12.19 0.75 2.27 173 49.9 5.1 45.0 7,220

55.95 4.29 13.12 24.47 0.28 1.89 219 54.5 4.2 41.3 6,410

49.61 21.35 3.06 23.18 0.59 2.21 136 41.6 5.5 52.9 8,920

54.56 20.24 7.39 13.25 2.07 2.49 159 49.4 6.4 44.2 7,090

56.27 19.08 5.10 15.78 0.71 3.06 154 31.7 12.2 56.1 9,770

65.21 12.27 6.36 12.47 1.20 2.49 178 46.0 7.6 46.4 7,590

58.16 13.14 9.00 15.24 1.34 3.12 191 47.9 6.6 45.5 7,370

65.34 21.35 14.90 27.92 6.59 6.83 271 55.7 12.2 58.8 10,200

40.88 4.29 3.06 3.25 0.02 1.14 113 31.7 4.1 38.5 5,850

5.99 4.32 3.21 6.67 1.62 1.72 43 7.6 2.0 6.3 1,371

23 7

(kg/ )

( )

(kJ/kg)

22 4

22 7

22 10

23 1

23 4

26 7

23 10

24 1

24 4

24 7

24 10

25 1

25 4

25 7

25 10

26 1

26 4

26 10

27 1

ů
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↔╖─ ≤∆╢⁹ ⇔√ ─ ≤ ─ │ 1.74 ≢№╡⁸2.5

╩ ⅝ↄ ╢√╘⁸ ⌂ ─ ≤ ⅎ╠╣╢⁹ 

 

↔╖─ 5,850kJ/kg  

↔╖─ 7,370kJ/kg  

↔╖─ 10,200kJ/kg 

 

 

2- 6- 5 ─ ☿fi♃כ  

 

c  ─  

─ │⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸

≤─ ⌐╟╡ ∆╢⁹ 

 

ה   0.0012  49.094 

ⱦ♬כꜟ ◗ⱶ   0.0011  5.3677 

ה ╠╦ה   0.0005  12.678 

  0.0015  26.159 

  0.0002  0.0506 

 

d  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤

─ ⌐╟╡ ∆╢⁹ 

 

  0.0223  355.66 

 

e  ─  

│⁸ ≥כ♃fi☿fiכꜞ◒ ─ ≢⁸ ≤─

⌐╟╡ ∆╢⁹ 
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  0.0054  87.721 

  0.0046  11.589 

 

f  ↔╖ ⌐╟╢↔╖  

☿fi♃כ─↔╖ ─℮∟⁸ ≤ │ 2- 6- 9 ─≤⅔╡

↕╣╢⁹ 

 

2- 6- 9 ─ ☿fi♃כ  

 
 

ה ⌐≈™≡│⁸ ≤ ╩ ∂ ≤⇔≡ ⇔≡⅔╡⁸ ─ ≢│↓

╣╩ ↑≡ ⇔≡™╢⁹↓↓≢│⁸ ≥כ♃fi☿fiכꜞ◒

↔╖ ─ ╩ ™≡⁸ ☿fi♃כ≢─ ≤ ╩ ↑√⁹ 

↓╣╟╡⁸ ☿fi♃כ─↔╖ │⁸ 2- 6- 10─≤⅔╡ ↕╣√⁹ 

 

2- 6- 10 ↔╖ ⌐╟╢↔╖ ─ ☿fi♃כ  

 

5,850 7,370 10,200

56.11 58.16 61.33

11.80 13.14 16.59

9.75 9.00 7.58

17.38 15.24 10.86

1.12 1.34 1.99

3.84 3.12 1.65

100.00 100.00 100.00

kJ/ kg
























































































































































