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ȳ›ṕ 

ѷꜜᾼṔ⇔ẃכȲᴰ׃ ╥ ӣ∂ ᾼϡ Ȳᴖ ᴷ Ȳᴰ׃

∂ ꜜṿӣԓѷפּ 36%ᾼѻ Ȳ Џ оᾼ ȲẔ∂

  ȴṼ ד92 ԓ ϩ Ԛ 1,959.64 ⇔

Ȳ   ϩ 208.55 ⇔ Ȳּפᴾԓ ϩП 10.64%Ȳᴰ׃

  ϩ 391.47 ⇔ Ȳּפᴾԓ ϩП 19.98%Ȳᴰ׃ ӣ

֥ ᴾԓפּ 30.6%ȴӦᶺ Пӣד ӱᴰ׃  ӣ ═ ѿ

4~5%ᾼ ꜜṼѷױȲ֪ כ⇔ Ȳᶺ Пᴰ׃ӣ ֪Ӣ♄₇

װ ᴖԛ ȴ 

֯ ҟМᶾῂ ὢ Мї Ẃ ӱȲ ϩȳ

ὙȳῈ ȳṶ Ѡ Ḃ Ȳӂᶁּצפ 20%П ϩȴ֪ױ

ᶝṼԓ ȲⱢ פּ ╜ Ȳ ứ ֥ᴰ׃ פּ

ᶾ ὢ Ȳṳ Ғױ פּ ṎΩ Ȳ ԓӖ פּ Ԛ Ȳѿ

ὡ ṿӣ Ȳ ю ӣќҏȲ с ᾨϩȴ 

ᶝӦ ֥ᴰ׃ ȲϠ ֢ ῏≡ פּ

Ḃ ȳᶾ цӑẃѠ֣ᾼ ᴕ ȲϞỗ в פּ ϱצ

ᾼ ῏ȲүҖּדᶾЄ ᵐ Ὲ ṆḈ ЂȲẦᵗ ц

צ ᾼ ֥ᴰ׃ ֵѠ ᾼ цᶾ Ȳṳ ֥Мᶾῂ ᶾ

Мї עᾼד ᶾ ὢ Ϛᶾױכ њҌȲ ẁӖ ȳе Є

еҨц֢ꜜ ᴕȲᴖ ȲӇἬ ᵍȲỮ ῏Ԓ Ȳ С╓Ӕ

Ɫ ȴ 
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ȳ ֥ᴰ׃П ᾓ ṿӣиέ 

2.1 ֥ᴰ׃П ᾓ 

Є иᾼ∂ ὑ ϩȲ ϩȳ ὙṆ Ὲ ӣ ╥ѻ ᾼ

ṿӣ ӭȲẔМῈ ᵐἪ ắ ᾭᾓ ᴖứȲ╝∂ ṿӣ ц

Ҡצᴖױ֪ ᾼ оἤ ֵ ἤ ȴ Ἠе)׃ᴰה֥ )Є БכⱢ

҅Ϣ Ựᴰᾼ ῧ Ȳῂ Є ỗ ȳῂӻ ȳ  Ṟᴯȳ

ṝἪȳ ȳМ ῧ ȳ Ѭ ᾄᴃ еԚ ╟ȲỰ Ḗׄԓȳ ’

₇ ᾼӢ♄ ȴЛ Ȳ ҅ϢἏἏϷⱢϠ ḖḆֻᾼӢ♄ ᴖҀҏ

ד ᾼ҅ Ȳ ӻеԚ БכⱢῂ Є ᴰљᾼӇ ќҏȴ֪ױȲ

вҵ ֥ᴰ׃∂ ᶾ Ȳѿ с∂ ṿӣ ṳ ᵅ П

ἤЛṕҠ ȴ 

ᴶ ֥ᴰ׃ȹ ∂ ᶾ ⁄∂ ╟Џ 1 ∂ ᶾ ӣ

П ֥ᴰ׃ứ ȸɪẓצԚ֝ ֮цԚ֝Ὲ Ἠ ȴṳצϮ ᴰ׃ ᴯ

ѿϱП∂ ᾬɫȴ ᶺ ṓПе ȳᵑ ῂ ȳ ᴰ׃Є ȳᴰ

Є Ꞌ ֥ᴰ׃ȴṳ е Є Ẃ 3 Пứ ȸɪе Є

╓ ϱἨṿӣϱἨ֯∂ Ὑצ ꜜ Ȳ иⱢ иП

∂ ᾬцẔ ֮ɫȴԚӣ и╥╓ɪе Є צ иѿҵПẔ҃ ицЛ

 Пצ ∂ ᾬȲᴖẁԚ֝ṿӣ῏ɫȴ֪ױȲӐᶾ њҌἬ П ֥

ᴰ׃ ᶾ ϠҔᵶ Ӵ Ὲ׃Пᴰצ ҵȲӼᴕ ɪԚӣ иɫП

Ԛ֝ ֮цԚ֝Ὲ Ἠ ȴ 

Ṽ в╜ ∂ ӱȲ81דᴟ ד91 12ѣѦȲ10ד в

ᴰ׃∂ ∂ 129.9 љȳ ֮ὰ צ 22,912 ӂѠеѐȳḕљӂᶁ
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176.38ӂѠеѐȲּפ 53ỉ/љȴӦὑү ֮ Ϣ ȲЏ ȲϢЀ

Є ἏӀ цӀ Ȳṿ Ὼד Є П ∂ ц ֥ᴰ׃ᶶ

ҒȲᴖⱢḆ Ӣ♄₇ ׄԓ ПЄ ḖȲе Є еҨϷֽ

​∟╡ ᶶ ȴṼ כ в╜ ∂ ▲ еד91 Є

еҨ Ἤ֮֯ ц ȲԚи 19 ӀȲ 412 Ȳᴖᴟ ד93 Ғᴟ

448 Ȳכ  36 Ȳּפ 8.7%ȲѿүМӀכ  12 ֵȲֽῶ 2.1-1Ἤӱȴ

е Є ὢ ҠϢ ד91 צ 12,225ϢȲᴟ Ϣד93 צ 14,847

ϢȲכ  2,622ϢȲּפ 21.4%ȴẔМ ׄԓᶾ Ϣ צד91 3,605ϢȲᴟ

צד93 4,230ϢȲ Ғ 625ϢȲּפ 4.2%Ȳֽῶ 2.1-2Ἤӱȴ 

ῶ 2.1-1  е Є еҨ  (в╜ ∂ , 2004) 

Ӏ 91ד 

 

 ד93

 

 

 % 

үҖӀ 99 100 1 1.0% 

Ӏ 55 61 6 10.9% 

Ӏ 6 7 1 16.7% 

ừ  2 2 0 0.0% 

үҖ  61 69 8 13.1% 

 32 38 6 18.8% 

ᴎӀ 6 7 1 16.7% 

ᴎ  1 2 1 100.0% 

 2 2 0 0.0% 

үМӀ 96 108 12 12.5% 

үМ  13 12 -1 -7.7% 

о  6 6 0 0.0% 

Ὥ  1 1 0 0.0% 

Ӏ 1 1 0 0.0% 

ү⁮Ӏ 14 14 0 0.0% 

ү⁮  3 4 1 33.3% 

 9 9 0 0.0% 

⅜ὧ  4 4 0 0.0% 

ῧ  1 1 0 0.0% 

֥  412 448 36 8.7% 



 

 

4 

ῶ 2.1-2  е Є ὢ ҠϢ  (в╜ ∂ , 2004) 

ὢ  

Ϣ ᵑ 

ὢ ӭ ᵑ ὢ ҠϢ  ׄԓ Ϣ  

 ד91

Ϣ  

 ד93

Ϣ  

 

Ϣ  

 ד91

Ϣ  

 ד93

Ϣ  

 

Ϣ  

Ṷ Ϣ   7,300 9,141 1,841    

ᶾ ὢ Ϣ  Ṯѭ ╟  993 1,083 90    

ᶾ ὢ Ϣ  ׄԓ  2,373 2,494 121 2,373 2,494 121 

ᶾ ὢ Ϣ  Ṯѭ ╟ȳ 

ׄԓ  

103 122 19 103 122 19 

Ṷ Ϣ ȳʒ

ὢ Ϣ  

Ṯѭ ╟  323 393 70    

Ṷ Ϣ ȳʒ

ὢ Ϣ  

ׄԓ  791 1032 241 791 1032 241 

Ṷ Ϣ ȳʒ

ὢ Ϣ  

Ṯѭ ╟ȳ 

ׄԓ  

338 582 244 338 582 244 

--  4  -4    

Ԛ ȸ  12,225 14,847 2,622 3,605 4,230 625 

   21.4% 29.5 28.5% 4.2% 

ȸ93ד 6ѣ  

 

֯ ᶝ ד90 ▲ ד МἬԝ П 1,000kWѿϱП ▲ ӣљ

֥ᴰ׃ ῏ṳ Ȳ ᴖᴞӖ ϥϫХדᴟϟϫϮדȲүҖ ȳӀ ֥

ᴰ׃ ῂ ỗ ῏Ԛ 3,154 ȲҠṓ в ֥ᴰ׃ ЄȲ

ϢЀ ЄȲᵀ ᴖṕ ᴰ׃ ᴾϠ Ὼ 20%Пԓ ӣ

ѩẂȲẔ ц ὢ ⁯ ᾎ Ӧ ▲ ạ⇔Сѿ ạȲ֪ױӐ

њҌП ᵗὑҒצ פּ ṎΩ Ȳ ԓӖ פּ Ԛ Ȳѿ

ὡ ṿӣ Ȳ ю ӣќҏȲ с ᾨϩȴ 
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2.2 ᴰ׃    

Ṽ ד92 ԓ ϩ Ԛ 1,959.64 ⇔ Ȳ

  ϩ 208.55 ⇔ Ȳּפᴾԓ ϩП 10.64%Ȳᴰ׃   ϩ

391.47 ⇔ Ȳּפᴾԓ ϩП 19.98%Ɏ ᶝ, 2003ɏȴ

׃ᴰד91   ϩ 371.91 ⇔ Ȳ Ғ 19.56 ⇔ Ȳּפ 5.26%ȲҠ

ṓᴰ׃  ӣ ═ פּ Ȳֽῶ כ5%~4 2.2-1Ἤӱȴ 

ѿ ׃ᴰד92   ϩ 391.47 ⇔ Ȳ ֮ Ἁד92 љ Ɫ

7,047,168љȲү ϢЀ 22,604,550ϢȲּפḕϢדӣ 1,732⇔ Ȳӂᶁḕ

љӣ 5,555⇔ ȴ ḕ⇔ 2.51а Ȳḕљדӣ פּ 13,943аȴҫϚ

Ѡ Ȳ ἬὭשׁ∂Єכ ֯ɪ∂ ᾬ ᶾ ṅὢשׁ ɫ

ᾼ ▲ȲЛᵶеԚӣ Пе ᴰ׃Ȳӂᶁḕљḕדӣ 4,152 ⇔ Ȳ щᴰ

׃ 6,921⇔ Ȳϡ῏ӂᶁ 5,537⇔ ȲṳѹӦד ἤиέ ӱү ᾼᴰ׃ӣ

ᾭᾓᴿѾ ∂ ҵ ȳ ȳϢЀ ḥצὙ …Ȳᴖ ᴰ

׃ ȳ ȳῈ ȳӢ♄ Ựᾭᾓ דצ ȴ 

ὑ ֥ᴰ׃еԚӣ П Ȳ Ὑצẃṳӑד П Ȳ ѿМᶾῂ

Ἤ 5 ֥ᴰ׃ ẂПеԚӣ ▲ Ȳṳ ᴕ›ѝ е ᴰ׃ӂ

ᶁḕדḕљӣ 4,152⇔ Ȳ⁄еԚӣ ṼеԚ ╟ ṿӣ ⇔П

ȲP ḕљ ӣ ќҏ25~47%Ȳӂᶁ35%ȲеԚӣ ӂᶁḕљи 2,356kWh/

љ.yrȲֽῶ 2.2-2ἬӱȴӦױҠ ֥ᴰד׃ ὑе ᴰ׃Ȳḕљּפ

Ғ 30~90%Пӣ Ȳ╝еԚӣ ╟ ὑ ֥ᴰ׃ᴖṕȲ ᾼ Ɫ ȴ 
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ῶ 2.2-1  ᴰ ⇔ד  ϩ иέɎ ᶝ, 2003ɏ 

ѩ ⇔ד  ד2003 ד2002 ד2001 

ԓ  

ϩ  

⇔  1,759.09 1,864.41 1,959.64 

( ⇔ ) 39.59 105.32  95.23  

(%) 2.3% 5.99% 5.11% 

  

ϩ  

⇔  190.62 199.07 208.55 

ᴾ(%) 10.84% 10.68% 10.64% 

( ⇔ ) 3.56 8.45 9.48 

(%) 1.90% 4.43% 4.76% 

ᴰ׃   

ϩ  

⇔  356.56 371.91 391.47 

ᴾ(%) 20.27% 19.95% 19.98% 

( ⇔ ) 11.13 15.35 19.56 

(%) 3.22% 4.31% 5.26% 

 

ῶ 2.2-2  Мᶾῂ еԚӣ ᴾḕљ ӣ ПѩẂ 

ᶧ  љ  
еԚӣ  

(kWh/љ.yr) 

ӂᶁḕљṂϢӣ 1
 

(kWh/љ.yr) 

еԚӣ ᴾḕљӣ

ќҏѩẂ 

A 1672 2153 4152 34% 

B 124 1361 4152 25% 

C 194 3040 4152 42% 

D 320 3754 4152 47% 

E 120 1471 4152 26% 

ӂᶁ  2356 4152 35% 

ȸ ἬὭשׁ∂Єכ ֯ɪ∂ ᾬ ᶾ ṅὢשׁ ɫП ▲ȲЛᵶ

еԚӣ Пе ᴰ׃Ȳӂᶁḕљḕדӣ 4152 ⇔(kWh) (Ὥ , 2003) 
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ȳ ֥ᴰ׃П פּ  

3.1 ›ṕ 

∂Єכ ṅἬשׁ ɪ֯∂ ᾬ ᶾ ṅὢשׁ ɫПׁשṅ

Ὠ ӱ(Ὥ , 2003)ȲЛᵶеԚӣ П љᴰ׃ԓד ѿ ӣ ѩ

Ẃ פּ 50%ȲῈ ѩẂ֯ԓדе ᴾ 22%ȳ щᴾ 18%Ȳ֯

ѣῈ ủ е ᴾ 41%ȳ щᴾ 32%Ȳֽ 3.1-1ц 3.1-2Ἤӱȴ ὑ Ӕ

ᴰ׃ӣ ᾼѻ֪Ȳṳ‍ᶙԓ╥ ֵ ц Ὑ ẓᾼ Ȳᴖ╥

ȳ Ὑᾼṿӣ ȳṿӣ ц צ Єᾼ …ȴҫϚѠ

ȲМᶾῂ ᴟ Ἤὢד93 ᾼ 7 ֥ᴰ׃ ẔеԚ Ԍ ☼֣ȲṼ

֢ Пṿӣ ӣиέȲ ϩּפᴾ 100%ȲẔМῈ ӂᶁᴾ ӣ ᾼ 25.6%Ȳ

Ὑᴾ 42.2%Ȳ ϩц ᴾ 27.2%ȲẔһӣ ᴾ 5.3%Ȳֽ 3.1-3Ἤӱȴ

Ȳױ֪ ֥ ȲϚ ֥ᴰ׃П פּ П ֯ὑҔᵶȸ 

1. ᵅῈ ӣ  

2.ṿӣ  

3.ṿӣ ẓȳ Ὑ ạ 

4. њἨᴞ ЛṿӣП ц ẓ 

5.ṿӣ П ϩ ϩ ╟  

ὑױȲӐ ѿϯ֢ ֥ᴰ׃П פּ Пᶾ

ȴ 
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ᶬ

41%

41%

⸗˼₥ᶴ

18%

ᶬ

59%

6%

⸗˼₥ᶴ

35%

ᶬ

⸗˼₥ᶴ

 
 

3.1-1  е ѣῈ ủ Ɏв ɏ ‍ ѣɎҵ ɏ֢ ₤ӣ ѩẂ 

 

 
 

3.1-2  щ ѣῈ ủ Ɏв ɏ ‍ ѣɎҵ ɏ֢ ₤ӣ ѩẂ 

 

ᶬ

36%

32%

⸗˼₥ᶴ

32%

ᶬ

57%

7%

⸗˼₥ᶴ

36% ᶬ

⸗˼₥ᶴ
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Ὲ

25.6%

Ὑ

42.1%

ϩ

27.1%

Ẕ҃

5.3%

Ὲ Ὑ ϩ Ẕ҃
 

 

3.1-3  ֥ᴰ֢׃ ₤ ἬᴾПеԚӣ ѩẂ 

 

3.2 ֥ᴰ׃П פּ ᶾ  

פּ ᶾ П ╥∂ Ӈ Ԓч ӐЁ П

ạѿц֯ЛᶔẦ Ӑᾼ ПỰᴰ ԈϯȲⱢ сỰᴰ ₇

ѿцӢ ∂ Ә П ἘȲ ∂ ᾬ ȳ∂ Ϣ Ựᴰ

₇ ᾼ Ȳ ֽᴶ ӦṏֻП∂ ȳԏ ᾼ ạ

ѿ כ ȳ ᾼӭ ȴ 

3.2.1 ạ 

Ӧ⅞ ȳ ц љП Ḋ ӣѿ ᵅᴰ׃ Ȳ юῈ

ӣ ц сỰᴰ ⇔ȲẔѠᾎⱢȸ 

ׄ ∂ Ѡᴯ ֣ѿ ạ∂  

1.ɔ ӣ ȳ ц∂ ῶ Ḋ ᴥ ѿ ᵅ∂ ῶ ⇔ц ᵍ

ⱡԏȷ юЛ Ѭ Ȳֵᵓӣ ц Ѭ с
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ὨȲ ᵐ⁯ғ ѿ ᵅ ֮Ể ȴ 

2. Ӧѿϯњᾎ Ғ⅞ ȳ ц љП Ὠȸ 

(1).ɔ ӣ⅞ ȳ​ ȳҵ цῧ▐ ∂ а Ἠ∂ њᾎȴ 

(2).ɔ ӣᴍ Ἠ Ḃ љП ԏ ȴ 

3.ɔ ӣ цч Ḋ ᵅ⅞ ц П ԏ ᵮן ȴ 

4.ṿӣ ⱶ ȲẂֽẓצᾌ  ϩПᵅ Low-Eⱶ Ἠ╬ᴥ

ⱶ Ȳѿ ᵅ П ԏּז Ȳᵀб Ҡṓԏ Ϥ⅍вѿ Ғ

ԏȴ 

5.ṿӣ ᴥ П⅞ ẚἨ Ḋ Ȳѿ ᵅ∂ ῶ П ԏ

ᵮן ȴ 

3.2.2 ᴞ ạ 

Ӣ♄Ự⅍ѿцẔ҃ ὔ П ȳщῧὰȳ Ἢȳ ⅍ц♃

ᴪῈ ֮ѠȲ С ẁ҉иȳ Ὲ П Ȳѿ ᵅ∂ ц

юῈ ӣ ȴẔѠᾎⱢȸ 

1.∂ ṿẔ ֣Ҡ Єủ ᴩ ᵐ⁯ ὨП ֣Ȳṳ

ᵅנϱцϯрПὧᴫ ȴ 

2.∂ ӂ цἪ   Ѐ ṿẔҠ Єצ ПӻϿ

ὨȲѿ ’ ☼ѿϢ П♄ ⇔Ȳ ֮☼ ᴟ֢ Ἢ ȴ 

3. ’∂ ῶ П  Ѐצ ПṮ​’ ╟ȴ 

4.ɔ ӣ Ѐц ∂ а Ȳѿ‚ ⅍в ☼☼ Ὠȴ 

5.ɔ ӣ Ғ ᴞ Ὠȸ֯ ȳ ȳ ᾼщ Ȳᵓӣщῧ
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ὰ֞ ȳӴ ἨἼ ‚ Ὠȴ 

3.2.3 ѬҒ  

ᵅ ѬҒ ӐПѠᾎҔᵶṿӣыכ Ѭ ȳ ♣ Ѭ ц

ᵅ ҷ ᶾ ȸ  

1.ү ֮ Ѭѻ ӣ֯Ϛ ᴰ ᾼ ȳ♃ᴪȳ Ἢ♃ Ȳѿц Ѭ

ᾄᴃϱȲ ṷ ѬЄֵҠӦы ẃẁ Ȳы ѬṆ ╥ᵓ

ӣы ᾼ ӣ ѬȲѿц SPAȳ Ѭ ᾄᴃ ẁ Ἠ᾿ ẁ

Ẕ ȴү М⁮ ֮ щ ȳ ԏ Ȳṿӣы Ѭ

Ҡ Л П Ὠȴ 

2. ы Ѭ ПҒ Л╥− ᾼ֮ ȲҠᴕ ӣ П

♣ Ѭ Ἠ П Ғ ȳӠ Ғ ȴ 

3.ṿӣ П Ѭ ȴ 

4. Ѭẁ ’  

5. ц Ѭ ⇔ Ҡ ứ֯ 48̆ ПѬ ȴ 

3.2.4 Ὑ 

Ὑ ᶾ П ֯ὑ ᵅ Ὑӣ ц ᵍ Ӣ ҵ ȸ 

1.ɔ ӣ ȳ љḊ ȳ ԏ њᾎ ạ

П ԏ‚ ⅍в ԏ Ὑ Ὠȴ Ӧ҉и П ᾼ љ Ѐȳ

Ὅה ֮ὰӂ ц ᴥ П⅍вῈ ẚ Ȳѿ ᴞ

ԏП Ὠȴ 

2.ṿӣ Ὑ ẓȲҠ ᵅӣ ц ᵍ Ӣ ҵ Ȳ юῈ
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ӣ ȴ 

3.⅍вῈ цљҵῈ ꞋЛ Ԍ ὙȲЄῈ ἨЄ П Ὑ ӣ

᷾ ἨЏᵂ Ȳ ᵍԓ Ὑȴ 

4. ӣứ ȳᴞ ȳ Ȳѿц Ὑ и

ᶾ Ȳѿ ạ Ὑ ═֯ Ӕ Ὑᾼ ц ὙѬ

Ἤ П ϩȴ 

5. Ὑ Ȳ⁄Ҡᴕ ṿӣы ԏ Ὑȴ 

3.2.5 ẓ 

›ѝἬ Пׁשṅ Ὠ ӱȲЛᵶеԚӣ П љᴰ׃ԓד ѿ

ӣ ѩẂ פּ 50%Ȳ֪ױ П כ ⱢὙ ȲẔѻ

╟ ṿӣ ȸ 

1.ṿӣ Ԝ ȳ ẓȳ♃ᴪ ȳ♃ ȳ ᴪ Ȳṳѹ

ẓצ ᾼ ȴ 

2.ṿӣ ᾌ ѿ ᵅ ὑẔ҃ᵅ П ᾼṼ ȴ 

3. ṿӣ ᴪ▐ѿᴞ ѡԏ Ȳѿ ю ᴪ Пṿӣȴ 

3.2.6 Ὲ  

ү ὑ ȲҒѿ צ ֪Ὲ ц ᴆ╬ Ȳᴖ ю

ᴞ П Ȳṿ ֯М ủ іӣᵅ ҵ ᴩ⅍в Пҵ

ᵐἪᶾ ᵓӣ ᵅȲ Ὲכ ủ  ȲῈ ѩẂ֯ԓדе ᴾ

22%ȳ щᴾ 18%Ȳ֯Ὲ ủ е ᴾ 41%ȳ щᴾ 32%Ȳ֪ױῈ

ẓצЛҠἕ ᾼ ἤȴẔ Ӑ ᶾ Ҕᵶȸ 
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1.ṿӣῈ Ṇ П∂ ֥∂ ᾎ Ἤ ḖПד ∂ ҵ

ԈȲẂֽ⅞ ц ȳ љ ế П ȴ 

(1).Ғ ∂ ҵ П ἤѿṮѦᵐ ☼ҵ♪ᴟ⅞ҵἨ╥ Ὲ –

ϤᵐἪῈ Ȳѿ ’Ὲ Ṇ צ ֮ ⅍в ⇔ ạ֯

П Ԉȴ 

(2). ֮ Ἠ╥ṿӣ ἤ П ⱶ ȴ 

2. ӣṳ П ПῈ Ṇ ȸ 

(1). ЊПӇ ц ПṆ ѿ ᵅ Ӑȳכ כ

ӐȲѿцὔὑ ȴ 

(2). ПῈ и ц ạȲ ẁᵐ Ὲ ПῈ Ȳᴖ

Л╥ ∂ ᾬȲ Ὲ Лṿӣ ȲẔῈ Ṇ Ҡ Сѿ ȴ 

(3). ẁҠ П  ц ȲӇ Ҡᵓӣᴞ ц ᵗ

П ὨȲѿ ҅Ὲ Ṇ Пṿӣȴ 
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ȳ ֥ᴰ׃∂ Ѡᴯ ҵ  

4.1 ›ṕ 

Ϛ ϢꞋ щ Ȳ Ὲ Ṇ ѿ ᵅ⅍в ȲṿϢ

ȲᵀṶ ϱ Ϣ ᵐ ᾼ֪І−ֵȲҠиⱢҵỂ

цϢ ᾭᾓ ȴֽ 4.1-1ἬӱȲϢ П҅ ׀ Ӧṝ ῶ

ҵꜜ П ȳ ☼ц ᾼ ạȲἒױ ṝכ

⇔Пӂ Ȳ֪ױ ẔМצϚ֪ Ἤצ о Ȳ⁄Ϣ ᵛ Ӣᵐ П ắȴẔ

МȲҵỂ ᾼ ᴟюҔᵶȸ(1) ȳ(2) ⇔ȳ(3)Ể ⇔ȳ(4) ☼ȴ 

Ϣ ᵐ ᾼϢ ᾭᾓ ᴟюҔᵶȸ(1)Џᵂ ⇔(҅

)ȳ(2) ᴪ ȴ 

ӦѿϱἬ Пᵐ Ҡ῀Ȳ֯ ủϢ ȲṳЛϚứ

Ὲ Ṇ ᵅ⅍ И ȲчП Ӧᴞ Ғ⅍в

☼☼ ҵ Ȳ ‍⅍ҵ ὑṝ ῶ ⇔Ἠד ⇔ Ȳᵡ⁄

ᴞ ᵗṝ ᶶ ȳ ᴀ Ȳᴖ П ȴҫϚѠ Ȳ

ю∂ љПы ᵮן Ȳ⁄Ҡ ᵅ∂ ⅍вῶ ⇔Ȳ

ᴖ Ϣ ᵮן∂ ῶ Ἠ ҒϢ ῶ ὨȲѿцṿ

⅍в ᵅᴖ ҒϢ П ☼ Ὠȴ 

ү ὑ Ȳ ԏ ȳ ȳ Ȳᵀ֪ү Ɫ צ Є

ѩẂ ЍПыӂ◦ ᾼ ֮ ᴯ Ȳ╝ủ ȳЍ ȳ ӻ Ὑ Ȳ

╝ ӣ∂ ֮ Ȳ ∂ ЀἨ Ȳѿ Ғᴞ

П Ȳ⁄ Ҡ ᵅῈ Ṇ ц П ṿӣȴ 

 



 

 

15 

 

4.1-1  Ϣ ᵐ П֪І 

∂Єכ ṅἬὭשׁ ПׁשṅȲ֯Ṹ ϯȲӂ ᾼ 

ѩ Є(  )ᾼ∂ ᾬȲӦὑῶ ֵᴖ ẔᵐἪῈכ ЄȲ֯

֮ ϱᵂӔ ᾼ Ȳѿ еЄ ⱢẂȲ ѾҠ ҿҢכϮȳҳע

ᾼῈ ȴѿү ֮ ᴖṕἪ⅞ᾼ ֣ѿ⁮Җ֣ ᵓȲᴖѿὧᴫ֣צ

ֵȴ ὑЄ Пԓ Ὲ ᾼЄ₤∂ ᾬȲֽ ȳ еЄ ȳ ȳ

цЄ₤ ӱМїȲ ϱⱢ ю ắѡ ᵅῈ Ȳṳ ц ԏи

Ӂѿц ᴕ ȲϚ ừП  ѩѿ 1:2Ἠ 1:3П⁮Җ֣∂ ⱢṾȲѿ

ᵅῶ ȴᵀѿ ֥ᴰ׃ᴖṕȲ⁄ѿ  ȳῶ ֵᾼ∂ ᾬ₤ ⱢṾȲ

ṿ ֢ Ὲ ẓ ȳ ԏП Ὠȴ 

ӣ Ἐðֽṛ ȳ ȳ ⅍ȳ ὢ ἤῈ Ȳ

֯ ЛᵓПᴯ Ɫ Ὲ Ȳṳ юὧᴫ֣Ӵ ᾼῶ ȴү ֮

5ʲ10ѣ֢Ѡᴯѡ ПѩẂȲӦῶ 4.1-1Ҡ῀ȸ ⁮֣Ɫ 1
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Ȳᴫ֣Ɫ 1.24ȲѬӂ Ḇ 2.78ȴἬѿ∂ ֮ Ȳ ᵍ

Ѐȳ ֯ѡ ậ ЄᾼѠᴯȴ 

ѿү ᵅ ⇔П ѡ ⇔ ԈȲϚ ∂ ֣Ѡᴯ Л Ἠ∂ ҵ

Лṏ Ὲ Ṇ П∂ Ȳ ֪Ϣ ȳ Ὑ ẓȳ ⅍в

ȳ љⱶ П ⅍ ∂ ȲṿẔ⅍в ὑ⅍ҵ

Ȳֽ 4.1-2ἬӱȴчПȲ ╥Ϛ ∂ Ȳ⁄⅍в ֮

⅍ҵ П Ȳꜙᴟ֪∂ ᴖ ⅍в ᵅὑ⅍ҵ

ȲᴖצḆⱢ П⅍вỰᴰ ȴẓצῈ Ṇ П∂ ⁄Ҡ ’⅍в ⇔

П⌡ứȲЛắ⅍ҵ П ȲᵀҫϚѠ ⁯╥Ӈ Ҁҏ ҵП Ӑцכ

ӐȲṳѹϷכ Ϣ ὑ ᵐ Пֹו ϩ ᵅȴѿ ֥ᴰ׃ᴖ

ṕȲ ‍щ Ɫ ȳῈ Ἠ ᴆ╬ Ȳᵡ⁄ᵓӣ∂ ȳ

֮ њᾎȲ∂ Ҡ ᵓӣᴞ ȳᵐ⁯ȳ ȳ П

ᾼɪ ∂ה ɫȲ ╥ Ṝ ȳ ȳ ’ᾼỰᴰ₇ ḖП

ȴ 

ῶ 4.1-1  ү ֮ 5ʲ10ѣ֢Ѡᴯѡ ПѩẂ(Ὥ , 2000) 

Ѡᴯ ѩẂ 

⁮  1 

ὧ  1.24 

ᴫ  1.24 

Җ  0.81 

Ѭӂ  2.78 
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4.1-2  ∂ ⅍в ⅍ҵ П … 

 

4.2 ∂ ֮ѠᴯП  

4.2.1 ‚ ᴞ П∂ ֮  

ֽ 4.2-1 ц 4.2-2 ἬӱП █₨ ᾼ ֮ ⱢẂ(Daniels, 

2000)Ȳ֯ ֥ Пӻ ѿцẔ҃ ╟ӭ ϯȲἬᵧ ҏᵓӣ֮ᶮ

ѿ‚ ᴞ ᾼ Ѡ Ȳѿц ᾼ ȴ Ѡ ╥ѿᴞ

ѠᴯⱢẔ ╓ ⁄ᾼ ֮ ȲЛᵀЛҷ ӻ ғ ѿцֵ

оᾼ ἤȲḆ ֥ ᴥ П ȴһѿ ֮ ֮ᶮ

Ἤ ӢᾼЍ цṖ П☼ Ȳ Ӏ ῂ ᾨậ ֵ ὨП∂

ṛ֣Ȳѿ ᵍ∂ ᾬ  Ѝ цṖ Пᴩ Ȳṿ ᾼῈ

ṿӣ ᵅ ֵȴ 

ủ ѿ Ғ∂ ц ᵅṿӣῈ ḖȲЄ П ֥ᴰ׃ῂ

Ȳ ᾃ Ẕ ֮Ѡᴯ ֢ ∂ ȳѠᴯȴϚ ᴖṕȲ ֥ᴰ׃ῂ
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Пṛ֣ ⁄Ȳ╥ ṛ֣ Ɫ ủ ᴩ ֣ᵧ 20

ʲ30⇔ПṔ⇔ ȴ 

֥ᴰ׃ῂ П ֮ Л   ᴞ ☼ Ȳ ∂ ᴞ

ȴ ֥ᴰ׃ῂ П ПЄЊế ⇔ ∂ ⇔ȳ צ⇔ ȲҠ

ᵓӣ  Rbẃ ӂᶁ Лắ  Пᴞ ᾼѩ Ȳֽ

4.2-3Ἤӱȴ ӂᶁ Лắ  Пᴞ ᾼѩ ᵅȲῶ

ӱῂ Ὠ ȴ 

ֽ 4.2-4ἬӱȲҠЄ ῂ ṛ֣ ֣ӂᴩ Ȳ Л֝

֮ ∂   RbП (Brown, 2001)ȴ 
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ᴾ ϣ ᴢỵ

‗ ϣᵍᵱỵ

 

4.2-1  █֮ ПЍṖ֮ᶮ  

ᴾ
‗  

 

4.2-2  █₨ ᵓӣЍṖ֮ᶮ ẓצṏֻ Пῂ  
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( )2LW

HW
Rb

+

³
=  

 
 

Ḧ
Ὡ

ᵌ
Ω

ᵐ
Ỵ

ᵐ
ᶚ

ᴋ ₂ᵐ

Ḧ
Ὡ

ᵌ
Ω

ᵐ
Ỵ

ᵐ
ᶚ

ᴋ ₂ᵐ

 
 

4.2-3    Rb ӂᶁ (Brown, 2001) 
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4.2-4  ֮ ∂   RbП  
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4.2.2 ‚ ᴞ П∂ ӂ  

(Ϛ) ᵹ ‚ ᴞ  

֥ᴰ׃ῂ П ֮ Ҡ‚ ῂ П ὨȲT ╥∂ ӂ

ḥדצ П ☼іϤЀП Ȳ⁄∂ ᾬ⅍вῈ Ӽ ᾎ צ

П ᵐ⁯ ὨȴҫϚѠ Ȳצ ԈҠ Ɫׄứӂ Ȳᴖḥצ

ⱢҠᵓӣПᴞ ȷἨ╥ῂ ∂ ֪█ṷ֪ Ȳ ᾎ ’∂ ∂ П

Ɫ ᾼ ȲӼ ᴞ П Ὠȴ Ḃ ϱ ЛṏПᾭᾓȲ

Ҡ Ӧẓצ ᵹ П∂ ₣᾿ ᴖ Ḃ Ȳֽ 4.2-5Ἤӱȴ 

Ϛ ᴖṕȲᵐῈ ⇔ М֯∂ Ἁ Ȳ Ὲ ⇔ ᵅ Ἇ∂

ϱс Ȳ ∂ ₣᾿ ẓצ П ᵹ П ☼

Ȳ ∂ ֮ḥצҠ ᵓӣПᴞ Ȳ∂ в Ӽ Ӣֽ 4.2-5

ἬӱП ϩ Ὠȴ 

ѿϚ ⅍вҵ פּ 1.7̆ П ԈȲ Ӧ ᵹ П Ἤ ӢП

цᵐ⁯ ὨҠӦֽ 4.2-6 ῴḔП ᴷȴ ☼ϤЀᴟҏЀП ᵹ

⇔ Ἠ ᵹ ֮ὰ ѩ Є ȲҠ ֻП цᵐ

⁯ Ὠȴԛ῏Ȳ ᵹϤЀ ҏЀП ѩ(чПӼ֝) ЄȲ⁄Ẕ ц

ᵐ⁯ ὨӼ ЄȲֽ 4.2-7Ἤӱȴ 
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4.2-5  ∂ ₣᾿ ẓצ П ᵹ П ☼  

ἰ Btu/Hr.ft2 (W/m2)

cfm/ft2 (l/s.m2)

ὡ / ẙﬞ ( X 100 %)

ὡ
Ͽ
ᴕ
ᴱ
ỵ
᷀
ᴱ
Ѐ

( 
ft
  
)

ὡ
Ͽ
ᴕ
ᴱ
ỵ
᷀
ᴱ
Ѐ

( 
m

 )

5
 %

 ᵐ
ὡ

/ 
ẙ
ﬞ

 
 

4.2-6  ᵹ П цᵐ⁯ Ὠ ᴷ(Brown, 2001) 
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ὡᴕᴱ ᷀ᴱᵐ ᶚ (ᵸᵐṠẈ)

ἰ
◙

᷃
ợ
ᵩ
ᶚ

 

4.2-7  ᵹϤҏЀП ѩ цᵐ⁯ ὨП (Brown, 2001) 

(ϡ)‚ ᴞ П∂ ӂ  

ᴞ П ☼ ֵ ЀПЄЊȳ ȳ ֣ ЀП

Ṕ⇔ … צ ȴӦᴞ П ☼ ⅍вҵП ȲҠЄ ṛ

∂ ⅍вῈ П ȴ ᵬ ∂ Ȳ ֯∂ ᾬᾼϱ ᶮכ

Ȳ∂ ᾬϯ ᶮכᵅ Ȳ֪ױ ṾП⅍вῈ ὨȲ⁄

ϤЀׄ ֯ϱ ȲҏЀׄ ֯ϯ ᵅ ȴӦ☼ ϩ П

Ҡ῀Ȳ ПҏϤЀ ЄἨ∂ ῶ Ѐ ֣ ₣᾿Ȳ⁄

Ҡ ṾП∂ ᴞ Ὠȴ 

Ȳױ֪ ϱ ⁄Ȳ ∂ ῶ Ѐ ֣Л₣᾿ȲҠ Ӧ∂ Ӵ

П ЀЄЊ ẓצ ὨП Ἠ ὰ Пׄ ⁄Ӽ

Ҡ‚ ᴞ П Ȳֽ 4.2-8Ἤӱȴ∂ ֽ 4.2-9ἬӱПẓצ Ὠ
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ᾼ Ἠ ὰ ⇔ᴟюⱢ 0.5ᴟ 1 ᾼ љ ⇔Ȳ љ ЀП ᴟ

юЄὑ 2 ᾼ љ ⇔ȴ Ѐᴯ֯֝דᾼ Ἠ Ѐиᵑᴯ֯ד ПЛ֝

ȳ ЀПד Ꞌ ὨȲ∂ ӂ Ҡ ᴕֽ

4.2-8ἬӱП∂ ȴ 

ѿϚ ⅍вҵ פּ 1.7̆ П ԈȲ Ӧӂ ᴞ Ἤ ӢП

цᵐ⁯ ὨҠӦֽ 4.2-10 ῴḔП ᴷȴ ☼ϤЀἨҏЀП

֮ὰ ѩ Є ȲҠ ֻП цᵐ⁯ Ὠȴ 

Ɫ Пᴞ ὨȲḕ Ὲ ᴟю Ẓצ ѿϱҠ П

ЀȲẂֽ љἨ ȴ ЀПד ᴯ ҠиⱢֽ 4.2-11ἬӱП AȳBȳ

C Ϯ ᾭᾓȴ Ὲ ắ ὑ∂ ȲҬ Ϛ ҵ Ȳֽ C ПᾭᾓȲ

⁄Ҡ֯ ϱ Ẓ ד П  Ȳֽױ ֣ Л₣᾿ ȲӼҠ

ὨȴϚ ᴖṕȲ ∂ ӂ כ ֣ ЀЛ₣᾿ ȲҠ ѩ

֣ Ѐ₣᾿ֵ 20%П Ὠ(DOE, 2001)Ȳֽ 4.2-12Ἤӱȴ

☼☼ ПҏϤЀ  Ȳắ  ֵȲ∂ ӂ П Ѐ ⅍

вῈ Ὠ ЄȲҠ ᴕѩ ֽ 4.2-13 Ἤӱ ֻП ӂ

4.2-14Ἤӱ П ӂ ȴ  ЀП ᴟю╥Ἢ ֮ὰ

П 12%ȲṳѹЛ 70%ᾼ Ѐ М֯֝Ϛ ϱȴ  Ѐ

֮ạừȲ ֮ ц ԈḟứȲẂֽѡ ֮ ὧᴫ֣ ᵍ

ЀȲᴖѿ ạⱢ (ᵛ Ѐ Њ)ȴủ ứ֮ ⁄ѿ Ɫ Ɏᵛ

Ѐ Єɏȴ ὑḕϚ љ ЀП ȲҠ 4.2-15Ἤӱᴍиѩ

Пȴ 

∂ ӂ ЀѠᴯȲѿ‚ ᴞ ṳ Пᴷ Ȳ

Ӈ ủ ᴩ П ԈȲẔМПϚᵛⱢֽ 4.2-16~ 4.2-17Ἤ
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ӱᾼ ȴӦ Ҡ ῀∂ ᾬ ֢֮ủ ȳ֢ П ҏ П ᴩ

⇔ЄЊ ֣ȴү ֮ ֢֮П Ҡ ᴕד ∂ ᾬ Ȳ

Ẃֽȸɪ ҅Ϣ ᾼỰᴰ ɫɎὭ Ȳ1996ɏȴ 

 

ẩ ẩ ᵌẩ

ᴱ
ᵩ
ἱ
Ἃ
ẚ

ᵐ
ᵌ
Ẉ

ᴱ
Ἃ
ẚ

Ẉ

 
 

4.2-8  Ӧẓצ ὨП Ἠ ὰӼҠ‚ ᴞ П  
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Pї0.5Wѣ1.0 WPї0.5Wѣ1.0 W
 

4.2-9  ẓצ ὨП∂ Ӵ  

 

ἰ Btu/Hr.ft2 (W/m2)

5% 

ᴕᴱϿ᷀ᴱЀ / ẙﬞ ( X 100)

( 
‹

/ 
ᴻ

)

( 
ᵦ
ᶁ

/ 
)ἰ Btu/Hr.ft2 (W/m2)

5% 

ᴕᴱϿ᷀ᴱЀ / ẙﬞ ( X 100)

( 
‹

/ 
ᴻ

)

( 
ᵦ
ᶁ

/ 
)

 

4.2-10 ӂ ᴞ Ἤ ӢП цᵐ⁯ Ὠ(Brown, 2001) 
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᷇ᶑ

Ẏ

 
 

4.2-11 ḕ Ἢ ᴟю Ẓצ Ѐ 

 

 
 

4.2-12 ֣ ЀЛ₣᾿ Ɏҿ ɏȲҠ ѩ ֣ Ѐ₣᾿

ɎҢ ɏֵ 20%П Ὠ 
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☺

☺
☺

Ẏ

 

4.2-13 ᴞ Ὠ ṾПῈ Ѐ  

 

☺

☺

☺

Ẏ

ἆ

☺

☺

☺

Ẏ

ἆ

 

4.2-14 ᴞ Ὠ ПῈ Ѐ  
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4.2-15 ֢ љ Ѐ ᴾ Пᴍиѩ 

  

ᴻ
15

30

45

60

75

105

120

135

150

165195

210

225

240

255

᷇

꜡ἇ

᷇

꜡ἇ

285

300

315

330

345

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

25+
22
20
17
15
12
10
7
5
<2

 
 

4.2-16 үҖ ủנ П  
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15

30

45

60

75

105

120

135

150

165195

210

225

240

255

285

300

315

330

345

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

36+
32
28
25
21
18
14
10
7
<3

᷇

꜡ἇ

᷇

꜡ἇ

ᴻ

 
 

4.2-17 үҖ ủМрП  

15

30

45

60

75

105

120

135

150

165195

210

225

240

255

285

300

315

330

345
20+
17
16
13
12
10
8
6
4
<2

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h
ᴻ

᷇

꜡ἇ

᷇

꜡ἇ

 

4.2-18 үҖ ủϯрП  



 

 

32 

15

30

45

60

75

105

120

135

150

165195

210

225

240

255

285

300

315

330

345
30+
26
24
20
18
15
12
9
6
<3

ᴻ

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

10 km/h

20 km/h

30 km/h

40 km/h

50 km/h

᷇

꜡ἇ

᷇

꜡ἇ

 

4.2-19 үҖ ủ ϱП  

 

4.2.3 ᵅ∂ ы П ֮  

ѿү П ⇔Ȳ∂ ᾬҵ ц⅞ ֯ҍщế щПὧȳᴫȳ⁮ȳҖцѬ

ӂ ы ѡ ⇔П ֽ 4.2-20 Ἤӱȴ֪ױȲ щ Ѭӂ ȳὧȳᴫ

֣ ᵍ Ѐȴ֯Ṹ ϯȲү ֮ Ἢ⅞ᾼ ֣ѿ⁮Җ֣ ᵓȲᴖצ

ѿὧᴫ֣ ֵȴѿ ֥ᴰ׃ᴖṕȲѿ  ȳῶ ֵᾼ∂ ᾬ₤ Ɫ

ṾȲṿ ֢ Ὲ ẓ ȳ ԏП Ὠȴ 4.2-20 Пы ѡ

⇔Ȳ П∂ ֮Ѡᴯ П ⁄ ἘҠ ᴕֽ 4.2-21 Ἤӱ

П Ἐ Ȳѿ ҍ ПỰᴰ ȴ 

ԛ῏ȲҠ ӣṛ ȳ ȳ ⅍ȳ ὢ ἤῈ ᵂⱢ∂ ѻ Ự⅍

ҵ П Ȳ ֯ ЛᵓПᴯ Ɫ Ὲ Ȳṳ
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юὧᴫ֣Ӵ ᾼῶ ȴү ֮ 5ʲ10 ѣ֢Ѡᴯѡ Пѩ

ẂȲӦῶ 4.1-1Ҡ῀ȸ ⁮֣Ɫ 1 Ȳᴫ֣Ɫ 1.24ȲѬӂ Ḇ 2.78ȴἬ

ѿ∂ ֮ Ȳ ᵍ Ѐȳ ֯ѡ ậ ЄᾼѠᴯȴ∂ ֥

ᴰ׃П Ѐ ѿϯ ⁄ (Ὥ Ȳ2000)ȸ 

1.֪ ֮ạừȸẂֽҖ ⁮ ᾼ Ѐ ֪֮ ᵑᴖצἬЛ֝Ȳ

֮ ц Ԉḟứȴ 

2.ὧᴫ֣ ᵍ ᾼ Ѐ ȸὧᴫ֣ю ЀȲ צ ЀӇ Ғҵ

Ȳѿ ю Ѐ ȴ 

3.Ṽӣ ᵑẃḟứ Ѐ ᾼЄЊȸẂֽῈ ₤∂ ᾬɎ еЄ ȳᴍ

ɏ Ӈ ю Ѐ ѿ ю ȲẂֽ ֥ᴰ׃П‍Ὲ ₤∂

ᾬȲ֯ ᾼ ϱ Ѐ Ҡ Ғṳᴕ ԏȳ ᾼ ȴ 

4. ᵍԓ ֮ⱶ ᾼ∂ ҵ ȸ֯ὧᴫ֣ϱ ᵍԓ ֮ⱶ ᾼ∂

ҵ ȲѿцѬӂ Ѐᾼщ ȴ 

Ẏ

᷇Ẏ

ᴎᶔ

ᴋᶔ

 

4.2-20 ∂ ᾬҵ ц⅞ ֯ҍщế щы ѡ ⇔П  
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ᵺ╔

Ἥẚ ᵺ╔ ᵐ
ẎỌ ᵐ

◙

ẚ Ẏ
ᶕϣᶾᵺ Ḅ
ṳϣ ᵺ Ḅ

ẚ꜡ἇẎ
ẙᶑ ϣḄ
꜡ἇ

ẚ᷇Ẏ ẙᶑ
ϣḄ ᶾ╔

₃Ỵⱱ᷇ᶑᵐἰ

ᶾ╔ᵐἰ

 
 

4.2-21 ᾼ∂ ֮Ѡᴯ П ⁄ Ἐ 

 

4.3 ∂ ҵ  

∂ ҵ П ֯ὑȸ 

1. ᵅ Ѐ ц  

2. ц  ы  

4.3.1 ᾼ Ѐ ц  

ы ѻ ╥ѿῺּמҵ ᾼѠה ⅞ ȳ ȳ ц љȲ∂

Ḋ ᵮן П∟ԛѿ ҵמּ Пᶮה Ὅ ᴟῈ ȴӦὑῺּמҵ Ҡ

ὔּז ⱶ Ȳᴖ ҵמּ ⁄Лὔּז ⱶ Ȳ╝ Єᾼ∂ ᾬ֯Ӫщ−
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ὔᵮןы Ȳᵀ⁯Лὔ Ȳ֪ױ ∂כ ПῈ ᵐ Ȳ

ֽ֝Єы ἉϯПḦṞȲ‍ ȴ 

֯ᾣ ᾼү Ȳ Єᾼ ╥ Ὲכ ᾼѻ֪Ȳ֪ױ ᾼ

╥∂ ᾼ ȴѿ ᴩ∂ ᶾ ⁄П ᾎ ẃ ᴰ׃

Ѐ ᾼ ȲReqʦ0.16ᾼ ֥ᴰ׃ᾼӂᶁӴ Ȳ֯ ԈϯȲ֯

үҖҠ 35̨ Ȳ֯ Ҡ 27̨ ȷ ֽҒϱϚᴏ ᾼ үȲ֯үҖҠ 50

˛Ȳ֯ Ҡ 40̨ Ȳ ױ ЀᵛЛ֥ ȴ 

Њ Ҡ ᵅы Ȳᵀ⁯Ҡ כ ԏ ПЛṜȲЛ

Ҡᵓӣ П ѿ ’ẓצ Ӑ҉и ԏȳ ғ П ȴ Ҡ

иⱢҵ в Ȳҵ ᾼ₤ה Ҡ ᴕ 4.3-1ʲ 4.3-4ȴү ᴯ

ὑҖ Ȳ ԏЄֵ ╥ẃᴞὑ⁮֣Ȳֽ 4.3-5ἬӱȲҵ

⁄ֽϯ(Ὥ Ȳ2000)ȸ 

1.Ѭӂ -Ҡ ⇔Ṕ П Ȳү ᴯὑҖ Ȳ⁮֣Ӵ ֥

ṿӣѬӂ ȴ 

2.₣᾿ ---Ҡ ѠᴯṔ Пѡ Ȳү ֮ ὧᴫ֣ Ϥ⅍вᾼ

Ṕ⇔−ᵅɎנ цр∟ɏȲѬӂ ὨȲ‍Ḃӣ₣᾿ה Л

ҠȲ ᴖ₣᾿ іצ֣ ц⅜ Ẓ ᵂӣȲҠ ừЊї

ᵍі Лṏȴ 

3. І --- ẓѬӂц₣᾿ П Ȳ֢Ѡᴯᾼ Ὠד ȲⱢϚ

ᾼ ᶮהȴ 

4. ԏ ṳӣ---ᵓӣҠḂ Ṕ⇔Ἠ ⇔П ԏὰẃ ԏἨ Ȳ

ҟ ₤ ᾪצ П Ȳ ϢЛ ὑ ӣȲ ₤ ᾪ
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ӣ  Ḋ ȲẂֽѿ  эᾪȳᴍזּ ᾪȳ☼ ₤ᾪȳҙ Ὑᾪȳ

֥ ᴖכᾼ ᾪȲ҆ϢⱢПᴘӭϚ ȴ 

ὑ֢ה П Ẃȳ╟Џ ᴕ ȲҠ ϚḔ ᴕв

╜ ∂ ṅἬỗשׁ ғЄכ ∂ שṅἬׁשׁ Пɪ ∂צ ᾬҵ Ḃ

Џ њҌɫȴɎὭ Ȳ2002ɏ 

ѿᴯὑүҖ█Ϛ⁮֣ ϱП љⱢẂȲѩ ϥѣϫХѡϯр 3:30 Ȳ

ȳѬӂȳѬӂц₣᾿ȳ₣᾿ ὨȲֽ 4.3-6~4.3-9ἬӱȲ

ҠכҏѬӂ ц₣᾿ Ἤ ӢП Ὠȴ 

ѿү П ⇔ᴖṕȲ ѻ ӣ֯ѡ ЄПὧȳᴫ ⁮֣ȴҖ

Ѡѡ ⇔ Ȳ ╥ẓצԏ ứП ԏȲ ֥ᴞ ԏᵓӣȲᴖ

Л ȴ ∂ ҵ ᾎ Ȳв ӼҠ ὨȲẂֽ ᴍ ȳ

ȴү ЮὑҖפּ⇔ 21.5̡ 25.5⇔П Ȳ⁮֣ҵ ПѬӂ ὰ

⇔ Ҡ ᴕῶ 4.3-1Ȳὧᴫ֣₣᾿ ὰПṔ⇔ Ҡ ᴕῶ 4.3-2 

(Brown, 2001)ȴ 
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4.3-1  Ѭӂ  

 

 
 

4.3-2  ₣᾿  
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4.3-3  І  

 

 
 

4.3-4  ԏ ṳӣ 
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ᴟϯрϮ Ϯϫиы ᴯ  

 

 
ҍᴟϯрϮ Ϯϫиы ᴯ  

 

4.3-5  ᴯὑүҖ ֮П ᴟ ҍᴟѡ  
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4.3-6  үҖ⁮֣ П Ѐ 

 

4.3-7  үҖ⁮֣ 8ѣ 15ѡ 15:30

Ѭӂ ὰ ⁮֣ ԏ Ὠ 

 

 

4.3-8  үҖ⁮֣ 8ѣ 15ѡ 15:30

₣᾿ ὰ ᴫ֣ ԏ Ὠ 

 

4.3-9  үҖ⁮֣ 8ѣ 15ѡ 15:30

Ѭӂц₣᾿ ὰ Ὠ 
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ῶ 4.3-1  ⁮֣Ѭӂ ὰ ⇔ П P ▲           

 ὰ ⇔ XʦY Ė P 
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ῶ 4.3-2  ὧᴫ֣₣᾿ᴍ ὰṔ⇔ ▲           

 

 

 

᷊᷇

᷊

ᶑἋ―
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4.3.2 ц  ы  

∂ ҵ ⅍вҵ ц  ы ᾼѠᾎҠиⱢЛ ԏП

⅞ ȳҠ ԏП љẒЄ ȸ 

(Ϛ)Л Ὑ иᾼҵ  

Л Ὑ иᾼҵ ᶾ ѻ ᾼ ɎU ɏv ϩ

צ Ȳᵀ╥һϷἭắẃᴞѡ ᾼᵮ Ȳ֪ױ Ғ ἤ ᵅѡ ᵮ

֪І╥Ẕ П ȴҵ ѿ юҵꜜ –ϤⱢӇ ԈȲ֯ṿ

ӣ ȲӇ ֥∂ ᾬПṿӣ₤ ᴖḟứȲ Ԍ ὑ⅍в

ЄП∂ ᾬчᴖ ҒẔῈ Ȳ ֥֥ ᾼ ╟цṏֻᾼ

ѿ ҵ Пắ ȴ 

ҵῶ Ḋ ᴖṕȲѿṿӣὙ⇔ Пῶ Ḋ Ғч ⱢừȲ

ѿ ᴥḊ ⱢṾȲӪᴥ ẓצ 90̨ Пч ᴖϚ מּ Ё∂Ḋ⁄֯

10̨ ~50̨ П Ȳד ЄɎὭ Ȳ2001ɏȴ 

ҵ П ɎU ɏᴖṕȸ 

1.ѿ 12cm⁴ᾼ RCҵ ⱢẂẔ U 3.78Ȳᴖצṏֻ ᾼ  

Ҡ֯ 0.71ѿϯȲҠ῀ RCҵ ╠ ѹ ϩϭЛṾȲ

Ғצ ḊИצṏֻП ҵ ȴ 

2. оᾼⱶ Ἠ  ҵ ȲҬ Ғ М Ὲ ц Ȳ ╥ϫ

и ṏᾼҵ ȴ 

∂ױ֪ ᾬ֯ҵ ϱᾼ ֽϯȸ 

1. ӣ ἤПҵ Ḋ ȲẂֽ ӣ Ḋȳ֥ὰȳֵэ ῁ ὰȳ
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ⱶ ḊᵂⱢ ḊȴU ֻ֯ 2.5W/(s k)ѿϯⱢừȴ 

2. П ἤȲ ю᾿ ѡ ȴ 

3.ṿӣѡ ᵮן ᵅц ᴥᾼҵῶḊ ȴ 

4. Ғ ᾼ⁴⇔Ἠ ἤȲҠ Ғ цἋ  ȴ 

ү ѬӂѠᴯᾼѡ Ɫ⁮֣ᾼ 2.78 ȴḕ֯Ѭӂ Ϛ Ȳ֯⁮

Ӈ ю 2.78 ᾼ ȲҠᴕ Ḃכ ֣₤щ Ḃ Ȳ ᵍЄ

ᾼѬӂѡ ȴ⅞ ᴯᾼ ֽϯȸ 

1. ѡ ȸ ᵍы ԏ᾿ ⅞ ȲẂֽ⅞ ϱ Ἠ כ

⅞ ȴ 

2. ᵍѬӂщ ȸ⅞ Ѭӂ₤щ ᵓὑצ ԏȲᵀ֯ ἤ ϱ

ⱢЛᵓȴ֪Ɫү ᾼѬӂѡ ЄȲ ᵍ Є Ѭӂщ Ȳ

⁄Ӈ ҒѬӂҵ ȲἨ╥ Җ֣ ₤щ Ḃ ȴ 

3. ȸ⅞ ҵ ѿч ы ȲẔϱ ֻ

Ғ’ ṮѦ ᴔоȴ 

4. ᵅ⅞ ⇔ȸ⅞ ῶ ӣὙ⇔ ᾼḊ ɎֽӪᴥɏȲἨ⅞ Ёȳ

ȴ 

5.Ғ щῧṳ Ὲ ȸ⅞ ϯᾼ ֻҒ щῧὰȲщῧὰϱ

щῧὰȲ ⅞ Ṝ ᾼῈ ц ЀȲѿ―ᵓӣ ṣ

ȴᵓӣῈ Ҡѿ ẞ Ẓ ӭᾼȲẂֽ ӣᵶῈ

ᾼϮὙᾙ Ȳֽᾚᾍ ЁȲἨХ ⅞ ȲẔװⱢ Ὲ

Ɏ ѦῈ ɏȴ 
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ӭ› вᾎ҆ ḖϚ ∂ ᾬ⅞ ᾼӂᶁ Uar Ӈ Њὑ 1.5 

W/m2.kȴῶ 4.3-3цῶ 4.3-4Ɫ в ӣПҵ ế⅞ П

ἤ ѿц Ui ȲҠѿᵂⱢ П ᴕṼ ȴ 

(ϡ)ⱶ П  

ⱶ ᾼ ἤѻ ὑẒ ἤȲϚ╥ⱶ ᾼ ϩȲӼ╥

U ȷҫϚ⁄╥ⱶ ᾼ ϩȲӼᵛѡ Μi ȴ ᴖȲү

֮ ⅍вҵ ⇔ ṳ‍−ЄȲᴖѡ ⁯╥− Ϣȴ֪ױȲ  ᾼ

U ѩЛϱ  ᾼΜi ȷӼᵛȲ֯ү ᾼⱶ

ⱶ ᾼ ἤ ȴ ὑⱶ ᾼ ӣצѿϯП ⁄ȸɎὭ Ȳ2001ɏ 

1. ἤ Ɏ Uiɏȸ 

(1).ⱶ ᾼ ἤ ⱶ ᾼ⁴⇔צ Ȳᵀ ч цᵮ ἤ ȴ

ᵛ⁴֝ד⇔П ȳᵮ цч ⱶ ПUiᶁϫи ῺȴɎֽῶ4.3-5

Ἤӱɏ 

(2). ⱶ ӦὑצῈ ȲẔ ἤ ṾȴɎֽῶ 4.3-5Ἤӱɏ 

2. ἤ ȸɎѡ Μi ɏ 

(1).ⱶ ᾼ ἤ Ẕῶ ᾼ  צ й …ȲẔМ ἤ

ѿч ⱶ ṾȲᵮ ⱶ ПȲװ Ὑⱶ ȴɎֽῶ 4.3-6Ἤ

ӱɏ 

(2). ⱶ ὑ ἤ ṳ ᵗȴ 

(3).ӭ›Ӏ ϱצϚ Low-eⱶ ȲⱢϚ ἤѡ ⱶ ȴⱢ

М ᵉᵅ о ч П ⱶ Ȳ ṿљҵҠṓԏּז
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ѿ Ғ ԏἤȲᵀ  Лẓ ԏ ὨȳЛҠṓПῺּמҵԏȲṳѹ

ṿ⅍вПּמҵԏ זּ ⱶ ᴟљҵȲẔѡ ậ … Μi

Ҡ֯ 0.3ѿϯ Ὲ ᵗצꜙ ȴ 

֯ү Ȳ ֯ ϱḆצ Ȳ֪ױ Ԓᴕ ⱶ ᾼ

ἤ ȲӼᵛ ч ⱶ ὑᵮ ⱶ ȲḆ ὑ Ὑⱶ ȴẔМϭѿ ᷉ἤ

ѡ П Low-eⱶ Ɫ ṾȴLow-eⱶ ֪ ᵉᵅ о ч

Л Ȳ֝ҠиⱢẓצ’ ғ ὑ ȳ ṿӣПⱶ Ȳѿцẓצ ғ Ȳ

֥ ү Ὲ П ṿӣПⱶ Ȳ╝Ӈ ᵍ Ӣч

Ὠȴ 
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ῶ 4.3-3  в ṓҵ П ἤ ῶ 

 


