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ĭ Ӕ ǲǑǘȒ П ֯ ȦɋɩȬɶǵɛɄɱȵɡɩ 

ק ֗ǺӔ ק ǵ Ḣ 

ǓᶮǶƲᶤ ș ǲᶪȅȓǦ ᶮὤǮǉȑƲӔ ȉƲᶤ ș ǲᶪȅȓǭǋȒƳǤǵ Ḣ

ǒȐȆȒǯƲӔ ǶƲ ǓᶮǮǶƲ ˬ Ʋ ǲ Ǘ ǮǉȒƳ 

 
ᶫ 3-1 ᶮѩ ᷂ ǯ 200  

A  
No. 

B: 
ᶮ׀ 

C:200
 
ʠ km2  

D: 
᷂  
ʠ km2  

E: 
C+D  
ʠ km2  

F: 
˲֥ 
ʠ˲  

G: 
C/F  

(ӧʚ/˲) 

H: 
D/F  

(ӧʚ/˲) 
1 Ƞɟɨȩ 762 962 1724 29821 26 32 
2  701 774 1475 2016 350 380 
3  541 191 732 22278 24 9 
4  483 27 510 403 1200 67 
5 ȩɈȾ 470 997 1467 3223 150 310 
6  447 38 485 12807 35 3 
7 ɫȵȠ 441 1708 2149 14320 31 120 
8 ɔɧȶɩ 317 851 1168 18641 17 46 
9 ɟȫȵȱ 285 197 4822 10703 26 18 

 

ᶫ 3-2 ǵ ꜠ᶫ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

їЖ ʣͪὄ⅍əɶɞɘɶȶ  
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ʣ ҘȦɋɩȬɶ 

Ἥ ǵɪɑɣɶ 

ǚǚǮǶƲ Ἥ ǯǞǭƲ ṑ Ǔὕ ǞǭǋȒƼП ֯ ȦɋɩȬɶᾚЊɛɄɱȵɡɩ Ḹ

ף ṑ Ʋ₳ 22₴ 3 ƽƲƼП ֯ ȦɋɩȬɶᾚЊɛɄɱȵɡɩ Ḹף ṑ Ʋ₳

23₴ 3 ƽƲƼП ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ṑ Ʋ₳ 24₴ 6 ƽ

ǒȐƲ ʣ Ҙ ǵɛɄɱȵɡɩș ǠȒƳ 

ǮǶƲ̊ʤǵɓɫɶǲ♫ǋƲ ʣ Ҙ ǵᾚЊɛɄɱȵɡɩ ǵ ș ǪǭǋȒƳ 

1) Ἥ ǵ  

ɵ ɜɁɕșȉǯǲ Ἥ kW ș ὑƳ 

ɵ ʣ 80mǲǑǘȒ₴ ₳᷈ 6.5m/s ̊ʣșᾍ ǯǞǭǋȒƳ 

2)ᾚЊɛɄɱȵɡɩǵ  

ɵ ɜɁɕǲֺ ̝ ̏ș ǴֻȖǢǭƲ ρѫ ș ǞǦᾚЊɛɄɱȵɡɩ kW ș ὑ 

ɵ Ὶ ǯǞǭ ᷂ǒȐ 30km̊ʣƲ ǯǞǭ 200m̊ʣƲ ѰӢѝǯǞǭᶮ ɵᶮὑЏᶸ

ḢЏᶸ ș ẆǞǭǋȒƳ 

3)ȵɈɨȨѩᾚЊ֯ ǵ  

ɵƼП ֯ ȦɋɩȬɶǵЋ ᶭὑ͔ ֝Ѱ↓ƽǵṸ ͔ ȋ Ʋ ǵҲׄ ș ὑǞƲṸ

̏ ǵ ǱȒ ǵȵɈɨȨș ὑƳ 

ɵ Ǳ Ҙ ǵ˗ ֛ ǲ ȖȒɏɧɟɶȽș ὑǞƲʣ ǵȵɈɨȨǲᾍǞǭֺƵǵ᷂Ḣ

ǲǑǘȒ˗ ֯ șר ὑƳ 

ɵ̊ʣș ȅǏǭƲȵɈɨȨѩᾚЊ֯ kW ș Ƴ 

ɵȵɈɨȨǶƲ ͔ ǯǞǭ 15₴ Ʋ20₴ Ʋ ͔֝ ǯǞǭ 20 35Л/kW ș ὑǠȒǯǯȉǲƲ

қȵɈɨȨǯǞǭ Ӣѝѩ ֯ ̏ ╠Ѽ PIRRŠ8 ș ǦǠ ș ὑǞǭǋȒƳ 

ɵ ⅛╛ǯ ̱╛ǵӢѝǲǫǋǭǶƲ ǲȏȑƲ ⅛╛ǵḹֻǶ 30m̊ʤșƲ ̱╛ǵḹֻǶƲ

200m̊ʤșᾍ ǯǞǭ ǞǭǋȒƳ 

ɵɛɄɱȵɡɩǶ ρὦ ǯǞǭ ǜȓǭǑȑƲ ¥1.0ʠ kW/km 2Ǯ ǜȓǭǋȒƳ 

 

̊ʣǵȵɈɨȨ֗Ǻ ș̊ʤǲ ǠƳ 
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ᶫ 3-3 Ῥ‡ ק ș ǞǦ ʣ ҘǵᾚЊɛɄɱȵɡɩѝ⁹ᶫ ʺ Ῥ Ῥ  

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  
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ᶫ 3-4 ʣ Ҙǲ ǠȒȵɈɨȨѩᾚЊ֯ ѝ⁹ᶫ ͔ 15₴ ʺ Ῥ Ῥ  

 

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  
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ᶫ 3-5 ʣ Ҙǲ ǠȒȵɈɨȨѩᾚЊ֯ ѝ⁹ᶫ ͔ 20₴ ʺ Ῥ Ῥ  

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  
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ᶫ 3-6 ʣ Ҙǵ Ӣѝѩ ֯ ̏ ╠Ѽ PIRRŠ8 ș ǦǠ  

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  
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ȵɈɨȨѩᾚЊ֯ ǵ ș̊ʤǲ ǠƳ 

 

ᶫ 3-7 ʣ Ҙǲ ǞȒȵɈɨȨѩᾚЊ֯  

Ӵ̬ ρὦ ʠ kW  

 

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  

 

 

 

 

  

1 13 13 100.0% 0 0 0 0 0 0 0 0 0
2 263 238 90.5% 16 1 0 0 0 0 0 2 5
3 1,902 1,637 86.1% 100 20 0 12 0 0 0 8 125
4 4,934 3,756 76.1% 304 119 0 310 0 0 0 22 423
5 9,221 6,168 66.9% 719 616 1 768 2 0 5 95 847
6 13,756 7,950 57.8% 1,800 1,446 17 1,252 7 16 35 247 1,185
7 17,862 9,281 52.0% 2,577 2,095 58 1,640 30 43 125 719 1,294
1 0 0 - 0 0 0 0 0 0 0 0 0
2 0 0 - 0 0 0 0 0 0 0 0 0
3 1,245 1,044 83.9% 201 0 0 0 0 0 0 0 0
4 4,250 3,036 71.4% 999 109 0 106 0 0 0 0 0
5 13,577 8,231 60.6% 3,317 273 0 656 0 0 0 720 380
6 30,046 15,189 50.6% 7,273 2,362 0 1,472 70 0 357 1,564 1,759
7 30,046 15,189 50.6% 7,273 2,362 0 1,472 70 0 357 1,564 1,759
8 263 239 90.9% 16 1 0 0 0 0 0 2 5
9 2,150 1,838 85.5% 113 25 0 22 0 0 0 9 143

10 6,152 4,497 73.1% 393 183 0 409 0 0 1 34 635
11 10,790 6,862 63.6% 999 893 2 934 3 2 9 127 960
12 15,897 8,676 54.6% 2,128 1,824 32 1,470 15 26 72 404 1,251
13 20,284 10,133 50.0% 3,045 2,350 121 1,782 64 72 197 1,181 1,340
14 23,000 10,998 47.8% 3,659 2,537 205 1,876 104 156 285 1,830 1,350
8 0 0 - 0 0 0 0 0 0 0 0 0
9 1,245 1,044 83.9% 201 0 0 0 0 0 0 0 0

10 4,250 3,036 71.4% 999 109 0 106 0 0 0 0 0
11 13,577 8,231 60.6% 3,317 273 0 656 0 0 0 720 380
12 30,046 15,189 50.6% 7,273 2,362 0 1,472 70 0 357 1,564 1,759
13 55,711 21,845 39.2% 12,193 3,076 1,891 1,787 882 3,265 1,871 6,777 2,124
14 55,711 21,845 39.2% 12,193 3,076 1,891 1,787 882 3,265 1,871 6,777 2,124

20

15

15

20
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Ӕ ǵɛɄɱȵɡɩ 

ǚǚǮǶƲЋᶮɗɶȷǵ șȉǯǲƲӔ ǵ ʣ Ҙ ǵɛɄɱȵɡɩș ɵѝ ǠȒƳ 

ȵɈɨȨѩᾚЊ֯ Ǯ ȒǯƲӔ ǶƲ Ǔ 20₴ Ǯ ͔֝ Ǔ ǋʝ ǵȯɶȷș ǔƲЋ

ᶮǵ 50 ̊ʣǵᾚЊ֯ ǓἭ᷀ǠȒǚǯǓȖǒȒƳ 

 

ᶫ 3-8 Ӕ ǵ ʣ ҘǵᾚЊɛɄɱȵɡɩ 

 

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  

ᶫ 3-9 ȵɈɨȨѩᾚЊ֯ ρὦ ʠ kW  

 

їЖ Ƽ₳ 23₴↓П ֯ ȦɋɩȬɶǲ ǠȒȼɶɉɱȮḨ Ḹ ρḸף ƽ ṑ Ʋ₳ 24₴ 6  

  

11,666 27,862 3,114 2,687 26.7% 9.6%
9,114 40,939 3,149 6,697 34.6% 16.4%
5,502 24,079 3,086 7,305 56.1% 30.3%
2,576 11,893 2,184 6,660 84.8% 56.0%

408 4,303 394 3,067 96.6% 71.3%
29,266 109,705 11,928 26,416 40.8% 24.1%

1 13 13 100.0%
2 263 238 90.5%
3 1,902 1,637 86.1%
4 4,934 3,756 76.1%
5 9,221 6,168 66.9%
6 13,756 7,950 57.8%
7 17,862 9,281 52.0%
1 0 0 -
2 0 0 -
3 1,245 1,044 83.9%
4 4,250 3,036 71.4%
5 13,577 8,231 60.6%
6 30,046 15,189 50.6%
7 30,046 15,189 50.6%
8 263 239 90.9%
9 2,150 1,838 85.5%

10 6,152 4,497 73.1%
11 10,790 6,862 63.6%
12 15,897 8,676 54.6%
13 20,284 10,133 50.0%
14 23,000 10,998 47.8%
8 0 0 -
9 1,245 1,044 83.9%

10 4,250 3,036 71.4%
11 13,577 8,231 60.6%
12 30,046 15,189 50.6%
13 55,711 21,845 39.2%
14 55,711 21,845 39.2%

20

15

15

20
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ǲƲ Кǵ᷂Ḣѩǵ ֯ ș ɵѝ ǠȒƳ 

₳᷈ Ǯ ȒǯƲЋ ǲ₴ ₳᷈ ʣ 80m 6.5m/s ̊ʣǵ ḢǓἭ᷀ǠȒƳ 

ǲƲ К֗Ǻ ΐק ǮƲ₴ ₳᷈ ʣ 80m 8.5m/s ̊ʣǵ ḢǓἭ᷀ǠȒǱǰƲɛɄ

ɱȵɡɩǵ ǜǓǍǒǓǏȒƳ 

 

ᶫ 3-10 Ӕ ǵ ʣ ҘᾚЊɛɄɱȵɡɩ 

 

їЖ ṑ əɶɞɘɶȶƼП ֯ ȦɋɩȬɶɛɄɱȵɡɩɜɁɕƽ 
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̊ʣǵ ɅɶȽșȉǯǲƲ ͔֝ ǯǵ ͜ǮƲ КǵɛɄɱȵɡɩș ͔ǠȒǯƲ К֗Ǻ

ΐק ǮǶƲ ǵ ͔֝ Ҙ ǵḹֻƲ20kW̊ʣǮƲ20₴ 23.1Л/kWh ǯ Ǟǭȉ

ͪ֯ Ǳ ḢǓἭ᷀ǠȒƳ 

 

ᶫ 3-11 Ӕ ǵȵɈɨȨѩ ʣ ҘᾚЊ֯ ὑ 20₴  

 

їЖ ṑ əɶɞɘɶȶƼП ֯ ȦɋɩȬɶɛɄɱȵɡɩɜɁɕƽ 
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ȦɋɩȬɶ 

Ἥ ǵɪɑɣɶ 

ǚǚǮǶƲƼ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽǒȐƲ Ȧɋ

ɩȬɶǵɛɄɱȵɡɩș ǠȒƳ 

ʣ ǮǶƲ ⅍ Ὶ ὕ GPVɅɶȽș̓ ǞƲ 1/ 3 H ǯӱ ק T ǒȐƲȦɋ

ɩȬɶὭ↓ p [W/m] șʤ ╛ǒȐ їǞƲȦɋɩȬɶὭ↓ǵ₴ ₳᷈ΙșɛɄɱȵɡɩɜɁɕǯǞ

ǭ̸ᶫǞǭǋȒƳ 

 

         1    Ïɵ 2 
       ¸       1/3ij

2ɵ ij  
           ij   64Î 
 

1/3ij  I j ǲǑǘȒ  m/s  

ij  I j ǲǑǘȒӱ ק  s  

Ï Ὥ↓ 1024.78  kg/ʚ  

 Ҙқ ↓ 9.8  m/s 2  

 

Ǔᶮǵ ҘǵȦɋɩȬɶɛɄɱȵɡɩǶƲ Ὶ 100kmǵẆקɧȢɱǮƲȦɋɩȬɶὭ↓ș

ѝǞǭ їǞǭǋȒƳ 

 ǲƲᾚЊɵ ɛɄɱȵɡɩǯǞǭƲ̊ʤǵ ǫǵȵɈɨȨș ὑǞƲ 

ŪȵɈɨȨ Ὶᶭὑ ╛ 

ɵ Ὶ ǮƲ Ὶǲ Ǳǖ ǠȒ ╛ǯǠȒƳ 

ūȵɈɨȨ ֻ͜ ╛ 

ɵ ֻ ǮƲɅɎȢȷș͜ ǞƲ ᷂ǿ ǠȒ ╛ǯǠȒƳǚǚǮ ὑǠȒɅɎȢȷǶӴ̱ǮǶǱ

ǖƲ ǲᾍǞǭḉ ׄǲ ǞƲǜȐǲǤȓȐș ǵ ׄǲ̀ ǲ ǠȒȏǍǱȤȥ

ɶɔɓȟɶɞǯǠȒƳ 

ŬȵɈɨȨ ֻ ̱ ╛ 

ɵȠȢɈɨȨ ǵ ֻ͜ ╛ȏȑȉǜȐǲ ֻǲ ̱╛ǵȤȥɶɔɓȟɶɞș᾽ ǠȒǚǯș

ὑǠȒƳ ♥Ʋ ǠȒǵǮǶǱǖƲǤǵḹǮѫ ȉǞǖǶ ǠȒȏǍǱ ╛ș ὑǠȒƳ 
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ᶫ 3-12 ҘȦɋɩȬɶὭ↓[kW/m] Ὶ ὕ 1₴₳᷈

 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 
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̊ʣǵ ҘȦɋɩȬɶὭ↓ǲḨǬǔƲ ҘǵȦɋɩȬɶɛɄɱȵɡɩƲᾚЊɛɄɱȵɡɩƲ ɛɄ

ɱȵɡɩǶƲ̊ʤǵ ȑ ǜȓǭǋȒƳ 

ᶫ 3-13 Ҙ Ӣѩ ҘǵɛɄɱȵɡɩ 

 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 

 

ǱǑƲֺɛɄɱȵɡɩǵ ǶƲ̊ʤǵ ȑǮǉȒƳȅǦƲʣ ΙǶǚǵǍǨǵȵɈɨȨ ǲ

ḨǬǖȉǵǮǉȒƳ 

ᶫ 3-14 Ҙ ǵᾚЊȵɈɨȨ 

 

 

 ȵɈɨȨ 1 

Ὶᶭὑ ╛ 

ȵɈɨȨ 2a 

ֻ͜ ╛ 

ȵɈɨȨ 2b 

ֻ ̱ ╛ 

᷂ ̏ 1 Ū Ὶ 30km ǵẆקɧȢɱ 

ū Ὶ 100km ǵẆקɧȢɱ 

Ŭ Ὶ 200km ǵẆקɧȢɱ 

ǵ ș їƳȦɋɩȬɶὭ↓[W/m] ș ǘǭ ѝǠȒƳ 

᷂ ̏ 2 Ὶ ǵẆקɧȢɱ 

ǵ ș їƳȦɋɩ 

ȬɶὭ↓[W/m] șẆק 

ɧȢɱǮ ѝǞƲ  

ҧ ǯ₴ (365 

¥24)ș ǘȒƳ 

Ὶ 30km ̊Кǒ 

ǫ 100m ̊ ǵẆקɧ 

Ȣɱǵ ș їƳȦ 

ɋɩȬɶὭ↓[W/m] ș 

ẆקɧȢɱǮ ѝǞƲ 

ҧ ǯ₴  

(365¥24)ș ǘȒƳ 

Ὶ 100km ǵẆק 

ɧȢɱǵ ș їƳ 

ȦɋɩȬɶὭ↓[W/m]  

șẆקɧȢɱǮ ѝ 

ǞƲ ҧ ǯ₴  

(365 ¥ 24) ș ǘ 

ȒƳ 

ҧ  0.3 0.3 0.3 

ρѫ  0.4 0.4 0.4 

̏ 

P[kW/m]  

ȦɋɩȬɶὭ↓ P ǯǞǭƲ0[kW/m] ̊ʣƲ5[kW/m] ̊ʣƲ10[kW/m]̊ʣƲ 

15[kW/m]̊ʣƲ20[kW/m]̊ʣșѫ ǞǦḹֻǵɛɄɱȵɡɩșȅǯȈȒƳ 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ  

25,250 0 2,065 0 7,236,461
13,044 0 4,467 0 15,651,842
62,683 3,053 7,391 10,696,748 25,897,889
3,205 0 1,921 0 6,731,359
2,671 0 0 0 0
3,418 0 545 0 1,910,293
7,409 0 38 0 133,240
2,706 0 0 0 0

19,368 0 2,653 0 9,295,762
55,347 2,333 5,794 8,175,971 20,302,351

195,101 5,386 24,874 18,872,719 87,159,197

(MW)
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̊ʣǵ ǒȐǶƲ ˬ Ҙ Кǯ Ҙ КǵɛɄɱȵɡɩǓ ǋƳǚȓǶƲ ӭῬ Ʋ

ˬɵ ǵ Ῥ ǱǰǮƲɛɄɱȵɡɩǓ ǋǦȈǮǉȒƳʝ ƲӔ ǶƲ 15MW/m ̊

ʣ ɪɗɩǮǶƲᾚЊɛɄɱȵɡɩǶǱǋǯǜȓǭǑȑƲᾓ 10MW/m ̊ʣ ǮɛɄɱȵɡɩǓ

᷀ӓǠȒǯǜȓǭǋȒƳ 

 

ᶫ 3-15 ҘȵɈɨȨ 2aǲȏȒᾚЊɛɄɱȵɡɩ MW  

 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 

 

̊ʣǵ ǶƲ ǲǑǘȒ Ʋ̀ǵ ǯ ǞǭȉƲЋᶮɗɶȷǵϊׄ

ǯǞǭǶƲֿ ǵ ǯǱǪǭǋȒƳ 

 

ᶫ 3-16 Ὶǵ ҘȦɋɩȬɶ kW  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

їЖ Ƽ ק ǲǑǘȒ ɏɭɶǵ ǯר Ҙ ƽ 1989, No.654  

  

11,848 9,017 2,065 0 0
7,839 7,462 4,467 0 0
8,783 8,375 7,391 3,053 689
2,652 2,536 1,921 0 0
1,364 1,255 0 0 0
1,338 1,177 545 0 0
3,039 2,834 38 0 0
1,308 984 0 0 0
9,272 7,359 2,653 0 0
7,836 7,485 5,794 2,333 347

55,279 48,483 24,874 5,386 1,036
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Ӕ ǵɛɄɱȵɡɩ 

 

̊ʣ ǞǦ Ἥ ǮǶƲӔ ǵɛɄɱȵɡɩǶⱳǡǞȉ ǋǯǶ ǏǱǋ ǯǱǪǭǋȒƳ

ǚȓǶƲ ǲ ǋǦɅɶȽǓ Ὶ ὕ GPV ɅɶȽ 1 ₴₳᷈ șϮϼɅɶȽǯǞǭ֝ȑ ǪǭǑ

ȑƲקᶪǲǉȅȑ ᷂ǓǱǋȏǍǱⅎǋ ʣǮǶ ǋ ǯǱǪǭǋȒǓƲ Ὶ νǲǑǋǭǶƲ

Ǳ᷂◐ȋ ǵ◙ ș ↓ȏǖ֚ ǮǔǭǋǱǋ֯ ǓǉȒǚǯǓר ǜȓǭǋȒƳ 

ǤǚǮƲǚǚǮǶƲᶮᶽ˧ ƼЋᶮ Ḹ ɈȤɓȟȷ ƽɅɶȽș ǋǭƲ Кǵ

ҘǵɛɄɱȵɡɩș ɵѝ ǠȒƳ 

 

ŪȦɋɩȬɶɛɄɱȵɡɩǵ ї  

 ҘǵȦɋɩȬɶɛɄɱȵɡɩǶƼЋᶮ Ḹ ɈȤɓȟȷ ƽɅɶȽșḨǲ ֒ 10 ₴

2001₴ 2010₴ ǵ ɵ ק ɅɶȽǒȐ₳᷈Ιș ȈƲǚȓǲȦɋɩȬɶɛɄɱȵɡɩ

ǵῪ ׄ₦ 1m►ǦȑǵȦɋɩȬɶ ╛șˆǟǭ їǞǦƳ 

ɅɶȽϷ 
ᶮᶽ˧  
ƼЋᶮ Ḹ ɈȤɓȟȷ ƽ 

К 7  

ȦɋɩȬɶὭ↓╛ 
Ï*g 2 64* Î *( 1/3 )2*( 1/3 ) 

0.49 *( 1/3 )2*( 1/3 ) 
 

  ĦȦɋɩȬɶὭ↓╛ǵֺ͜     

1/3   

1/3   

  /  

Ï 1.02478 3 

 9.8   

╛їЖ NEDO₳ 22₴↓Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵƽ 
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ū  

ƞֺ ǵ ɵ ק 2001₴ 2010₴ǵ 10₴ ǵ₳᷈  

ɵ Кֺ ǵ ɵ ק ǵ₳᷈ΙǶ̊ʤǵ ȑǮǉȑƲ ζǶ Ƕ ǋǓק Ǔ ǖƲ

Ẑ₳ ɵȨəɶɂȭζǮק Ǔ ǋϊׄǓ ǜȓȒƳ 

ᶫ 3-17 ֺ ǵ ɵ ק 2001 2010₴ǵ 10₴ ǵ₳᷈  

 

 

 

 

 

 

 

 

 

 

 

 

ƞ ҘǵɏɭɶɛɄɱȵɡɩ kW/m  

 ɵ ҘǵɏɭɶɛɄɱȵɡɩ ǵῪ ׄ₦ ►ǦȑǵȦɋɩȬɶ Ƕʤᶫǵ ȑǮǉȑƲẐ₳

ῚǮ ǋΙǓ♬ȐȓȒ 

ᶫ 3-18 ҘǵɏɭɶɛɄɱȵɡɩ kW  

 

 

 

 

 

 

 

 

 

 

 

  

0.7586m

7,7658s

0.8338m

7.1408s

1.1588m

7.2964 s

1.0659m

5,5639s

0.8694m

4.8326s

1.0011m

8.4735s

1.0819m

7.2768s

1.2313m

5.6585s

2.43

4.17

4.16

4.80

3.10

1.79

2.19
4.20

ʣ  

ʤ ק  
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ƞȦɋɩȬɶѫ ֯ ǵ  

ɵ ҘȦɋɩȬɶǵѫ ֯ ǶƲɏɭɶɛɄɱȵɡɩǵΙșḨǲƲ ǵ ҧ ǯ ρ ϐ ș

ὑǞǭ ǞǦ₦ m►Ǧȑǵ₴ Ǯ ǠƳ 

 

ҧ  0.3  

ρѫ  0.4  

₴ק ̏  

їЖ NEDO ₳ 22 ₴↓Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵƽ 

 

 ɵ₦ 1m►Ǧȑǵ₴ ǶƲẐ₳ Ὶ֗Ǻ ῇ᷂ϼǮ 4.4 5.0kWh mɵ ǯ ǋΙș ǠƳ 

 

ᶫ 3-19 ҘȦɋɩȬɶǵѫ ֯ ₦₴ 1m►Ǧȑ₴ ƲkWh mɵ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2.6

4.4

4.4

5.0

3.3

1.9

2.3
4.4
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Ŭ ό 

ƼӔ ǵ ȦɋɩȬɶ Ἥ ƽ ᶽ Ḹ1992₴ ף 11  ǮǶƲ Ḣѩǲ ȦɋɩȬɶ

ǵѝ ș ǪǭǋȒƳ ɏɭɶǶ̊ʤǵ╛ǒȐ їǞǭǋȒƳ 

ɏɭɶ 0.441¥ ¥ ק  

ḢѩǲȆȒǯƲ ζǯȨəɶɂȭ ζǶȂȃ ̧ǵϊׄș ǞǭǑȑƲἳ ǲȏȒ ɏɭɶǵ

ẀҲǓẎǔǖƲгἳǲǶ 6.1 15.6kW/m ǮǉȒǵǲᾍǞ ǲ ѼƲ Ʋὂ Ǯן ǋ Ιș Ǡ Ʋ

ẃ Ƕ 0.8 2.5kW/m ǯ ǲᾛǜǋƳʝ ƲẐ₳ ζǶȂǯȚǰἳ ǱẀҲǶ ȐȓǡƲЋ₴ș

Ǟǭ 1.8 6.0kW/m ǵ ᶪǮȂȃὄὑǞǭǋȒƳȅǦƲ12 ǵ₳᷈ǒȐ ὑǞǦӔ Ὶǵ₳᷈ ɏ

ɭɶǶ 6.0kW/m ǯ їǜȓǦƳӔ ῚǶЋᶮɪɗɩǮȂȃ₳᷈ Ǳ ɏɭɶș ǞǭǋȒȉǵǯ

ǏȐȓȒƳ 

Ҙ ǲ ǞǭǶƲNEDOǵ ǮǶƲ ǵ ɪɗɩǮǶƲ15kW/m ǵɛɄɱȵɡɩǓƲȅǦᾓ

ɪɗɩǲǑǋǭȉ 10kW/m ǵɛɄɱȵɡɩǓⱳ ǯǜȓǭǋȒǓƲ˹♥ǶƲȏȑ̭ǋɪɗɩǵɛ

ɄɱȵɡɩǮȉ ֯ ǱƲȅǦ˗ ӓ֯ ǱɅɎȢȷǵ ǯǯȉǲƲ₴ ș ǟǭὄὑǞǦȦɋɩ

ȬɶǓⱳ ǱȉǵƲǉȒǋǶг ǲẎ ǵȦɋɩȬɶǓⱳ ǱȉǵǯǋǍȏǍǲǤǵѫ ǲֻȖ

ǢǦ ᷂ǵ ὑș ǍǚǯǓ ǮǉȒǯ ǏȐȓȒƳ 

 

ᶫ 3-20 Ӕ Ὶǵἳ ѩ₳᷈ ɏɭɶ 1983 1987₴ǵ 5₴ ǵɅɶȽ  

 

їЖ ƼӔ ǵ ȦɋɩȬɶ Ἥ ƽ ᶽ Ḹ1992₴ ף 11   

 

  



 

88 
 

 ǲƲј ְǮǶƲ Ѽ Ὶ șὕ ǞǭǑȑƲǤǵ ǶƲƼ Ѽ Ὶ 30

₴Ḹƽ ₳ 22₴ 11 ǯǞǭƲǯȑȅǯȈȐȓǭǋȒ ɅɶȽǶ 1979 2008₴ǵ 30₴ Ƴ

șȉǯǲƲ ѩǵ ɏɭɶș ǠȒǯƲ̊ʤǵ ȑǮǉȒƳǱǑƲ ɏɭɶǵ ╛ǶƲ̊ʤǵ

ȑǯǞǦƳ 

ɏɭɶ 0.49¥ ק2¥  

 

ᶫ 3-21 Ѽ Ὶ ǲḨǬǖ ѩǵ ɏɭɶ 

  
( )  

(kW/m) (m) (s) 

1  1.55  6.6 7.77  

2  1.39  6.3 5.96  

3  1.22  5.9 4.30  

4  0.98  5.5 2.59  

5  0.76  5.2 1.47  

6  0.51  4.9 0.62  

7  0.55  5.1 0.76  

8  0.55  5.1 0.76  

9  0.67  5.2 1.14  

10  0.97  5.7 2.63  

11  1.35  6.3 5.63  

12  1.50  6.6 7.28  

 1.00  5.70  2.79  

ǵ ֗Ǻק ǶƲ1979 2008₴ǵ₳᷈Ι 

  ɅɶȽǶƲƼ Ѽ Ὶ 30₴Ḹƽ ј ְƲ2010₴ 11  

 

ǚǵ ǒȐȉƲ12 1 ǲǒǘǭǶƲ ɏɭɶǶ ǋ Ιș ǠǓƲ6 8 ǲǒǘǭǶƲ

ǲᾛǜǋ ΙǯǱǪǭǋȒǚǯǓȖǒȒƳ 
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ȅǦƲ Ӕ ẎἶҞ ǶƲгἳǵӔ ǲǑǘȒ ȦɋɩȬɶɛɄɱȵɡɩș ǞǭǑȑƲ

ǤȓǲȏȒǯƲӔ ק 100m ʣǵ ѝΙǮ 18GWǯ ǜȓǭǋȒƳ 

 

ᶫ 3-22 1~2 ǵ₳᷈ ȦɋɩȬɶ [kW/m]. ɧȢɱǶ 10, 15, 20 kW/m ȱɱȽɶ 

 

͑ Ӕ Ẏἶ›ἶ Ҟ  

 

ǲȏȒǯƲẐ₳ ζǵǍǨƲ ΐק ǮǶƲὕ ɅɶȽǒȐǵ ǮǶ ǮǔǱǒǪǦǓƲ

гἳɅɶȽǮǶǉȒǓƲȦɋɩȬɶὭ↓ 15kW/m ǵɧȢɱǓ Ὶ ǖȅǮ ǪǭǑȑƲẐ₳ ζǶἳ

ẀҲǓ ȐȓǱǋǚǯș ǏֻȖǢȒǯƲ Ҙ ǵɛɄɱȵɡɩǵ ǋ᷂Ḣǯ ǏȐȓȒƳ 

ȅǦƲẰᾪῬ ǵ ῬǲǑǋǭǶƲ ȦɋɩȬɶὭ↓ǵ ǋ ḢǓῬ ǖǲἭ᷀ǞǭǑȑƲ Ǯ

ǉȒǯ ǏȐȓȒƳ 

ǚȓȐǵ᷂ḢǲǫǋǭǶƲὕ ɅɶȽǓǱǋǚǯǒȐƲ˹♥ ȦɋɩȬɶǵ ǲׄǘǭǶƲὕ

ɅɶȽș ǞǭǋǖǚǯǓ ȈȐȓȒƳ 
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ɵ ȦɋɩȬɶ 

 

Ἥ ǵɪɑɣɶ 

 

ǚǚǮǶƲ Ἥ ǯǞǭƲƼ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ

ǒȐƲ ֗Ǻ ǵȦɋɩȬɶɛɄɱȵɡɩǲǫǋǭƲ ɵѝ ǠȒƳ 

 

Ū  

ș ǲ ϑ↓Ǯ ǞǦ˗͈Ƕ˃ǞǋǦȈƲ ɅɶȽǯǞǭƲ ˲

᷂ ṑɓɫɱɄȡȠ ȹɱȽɶǵ JCOPE2ɅɶȽș̓ ǞǭǋȒƳ 5m ǲǑǘȒ

ș ǋǭƲȦɋɩȬɶὭ↓ p [W/m2] ǵ 5 ₴₳᷈Ιș їǞƲɛɄɱȵɡɩɜɁɕǯǞǭ̸ᶫǞǭǋ

ȒƳ 

 

         1     1 
       ¸   ÏɵUi

3 
            i  2 
 

1 I ǲǑǘȒ 5m  m/s  

 5₴ ǵ   

Ï Ὥ↓ 1024.78  kg/ʚ  

 

 ̊ʣǵ ╛ǲȏȑ ǜȓǦȦɋɩȬɶɛɄɱȵɡɩș ǲ ǠƳ 
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ᶫ 3-23 ǵȦɋɩȬɶɛɄɱȵɡɩ MW  

ɧȢɱ  ȦɋɩȬɶɛɄɱȵɡɩ 

Ū   4,810 

ū̗   23,911 

Ŭ ̗  200,333 

ŭὙ   89,010 

Ů   47,869 

ůɆȩɧ  9,898 

Űẚ   35,089 

ű   31,927 

ֻ Ū Ŭ  205,143 

 

ᶫ 3-24 ȦɋɩȬɶὭ↓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

їЖ ̊ʣ 2ᶫ ǯȉƼ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 
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 ̊ʣǵȦɋɩȬɶɛɄɱȵɡɩșȉǯǲƲ̊ʤǵȵɈɨȨ ̏ǮƲᾚЊɛɄɱȵɡɩƲ ɛɄɱȵ

ɡɩș ǞǭǋȒƳ 

 

ᶫ 3-25 ǵᾚЊȵɈɨȨ 

 

 

 

 

 

 ȵɈɨȨ  

ֻᶭὑ ╛ 

ȵɈɨȨ  

ֻ͜ ╛ 

᷂ ̏  ὑǵ ῤƲ̗ ῬƲ ̗ӭῬ ƲὙ ΐ Ʋ ΐ ƲɆȩɧ

ῤƲẚ ẎῬ Ʋ Ῥ ǲǑǘȒ̊ʤǵ Ὶ ȅǮǵ ș їƳ

ȦɋɩȬɶὭ↓[W/m2] ș ǘȒƳ 

Ū30km ̊К 

ū100km ̊К 

Ŭ200km ̊К 

᷂ ̏  30km ̊Кǵ ὑǵ ǵ10 ș

їƳȦɋɩȬɶὭ↓[W/m2] ǯ

ҧ ǯ₴ (365 ¥ 24) ș ǘ

ȒƳ 

100km ̊Кǵ ὑǵ ǵ 10

ș їƳȦɋɩȬɶὭ↓[W/m2] ǯ

ҧ ǯ₴ (365 ¥24) ș ǘ

ȒƳ 

ҧ  0.3  0.3  

ρѫ  0.9  0.9  

̏ 

V [m/s]  

5m ǵ ș V ǯǞǭƲ0[m/s] ̊ʣƲ1[m/s] ̊ʣƲ2[m/s] ̊ʣșѫ

ǞǦḹֻǵᾚЊɵ ɛɄɱȵɡɩșȅǯȈȒƳ 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 

 

̊ʣǵȵɈɨȨǲḨǬǖ ș ǲ ǠƳ 
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ᶫ 3-26 ǵᾚЊɛɄɱȵɡɩƲ ɛɄɱȵɡɩ 

 

їЖ Ƽ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 

 

ū  

ʣͪὄ⅍ǵ ᶫș̓ ǞǭƲ Ὶǵ ῤɵ ɵ 281 ᷂ ǵǍǨƲ ǵǉȒ 150

᷂ ǲǑǘȒ ș ǋǭƲȦɋɩȬɶὭ↓ P W/ʚ ǵ ק ₳᷈Ιș їǞǭǋȒƳǉȖǢǭƲ

ɛɄɱȵɡɩɜɁɕǯǞǭƲ150᷂ ǲǑǘȒȦɋɩȬɶὭ↓ǵ ѝ⁹ᶫș̸ ǞǭǋȒƳ 

 

 

         1 
       Ïɵ iɵ nɵUmax

3 
         2 
 

max Ẏ ǲǑǘȒ Ẏ  m/s  

Ï Ὥ↓ 1024.78  kg/ʚ  

i ק ₳᷈ǠȒ ǲїǭǖȒ͜ 0.424   

n Ẏ ɵᾛ ș ǞǦ ǲїǭǖȒ͜ 0.57   

 

 ̊ʣǵ ╛ǲȏȑ ǜȓǦȦɋɩȬɶɛɄɱȵɡɩș ǲ ǠƳ 

 

  

160 160 1,264,042 1,264,042
157 157 1,234,083 1,234,083

0 0 0 0
637 797 5,021,241 6,283,916

0 0 0 0
0 0 0 0

1,140 5,676 8,987,655 44,749,794
1,119 3,823 8,822,879 30,143,344

0 0 0 0
322 2,168 2,537,387 17,094,536
189 953 1,489,997 7,511,823

0 0 0 0
163 955 1,283,778 7,528,905
154 350 1,213,164 2,758,480

0 0 0 0
132 330 1,043,736 2,601,247

0 49 0 388,497
0 0 0 0
0 57 37,314 448,968
0 0 0 0
0 0 0 0
0 371 41,417 2,924,649
0 0 0 0
0 0 0 0

1,300 5,836 10,251,697 46,013,836
1,276 3,980 10,056,962 31,377,427

0 0 0 0
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1 3,361
2 3,294
3 2,162
4 1,842
5 1,441
6 1,263
7 911
8 680
9 574

10 537
22,137

ᶫ 3-27 ǵȦɋɩȬɶɛɄɱȵɡɩ ʣ̬ 10̬ MW  

 

 

 

 

 

 

 

 

 

ᶫ 3-28 ȦɋɩȬɶὭ↓ 

 

їЖ ̊ʣ 2ᶫ ǯȉƼ ȦɋɩȬɶɛɄɱȵɡɩǵ ǲ͜Ȓ ҵ NEDOƲ₳ 23₴ 3 ƽ 


