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ၲԋӆғૈྍКख़җ 8%ගϲԿ 16%ϐҞ኱Ǵࡺ॥Κวႝςԋࣁӆғૈྍϐख़ᗺว৖໨ҞǶ

җܭᚆ۞॥ᐒ׫ၗεǵ॥ᓀଯǵᆢঅόܰЪҁϦљ֡ค࿶ᡍǴߛࡺሡ۳߻Ӄ຾୯ৎࣴಞԜ΋

Ƕҁԛೌמ ICOWES2013 (International Conference on Aerodynamics of Offshore Wind Energy 

Systems and Wakes)཮᝼ӧঢҁࠖਥᖐՉǴ؂ 2 ԃᖐՉ΋ԛǴрৢΓ঩ऊԭᎩΓǶҁԛᚆ۞॥

Κวႝ୯ሞ཮᝼ЬाЬᚒӵΠ : Offshore wind condition、Rotor aerodynamics、Wake 

aerodynamics、Wind farm optimization、Aero-hydrodynamics of offshore wind turbines。 

 

ԜѦǴҁൔ֋٠ϟಏճҔ Lidarǵෳ॥༣ϷΓ೷ፁࢃ຾ՉчੇӦ୔ᚆ۞॥൑ϐ॥ݩໆෳǵ

ճҔ CFD actuator disk (ADM-NRϷ ADM-R)ኳԄ຾Չᚆ۞॥൑ࢬ׀ޑਏᔈϩ݋ϷճҔ CFD

຾ՉӧፄᚇӦޑ׎॥ૈႣෳǶ 
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΋ǵق ߻ 

 

1-1ǵ р୯ጔҗ 
 

᠙ܭВҁᅽ৞ϐਡૈࡺ٣ǴШࣚӚπ཰୯ৎ઱઱ۯ጗ਡૈวႝǴӵ

ቺ୯ǵϏഝǵྷγϷကεճǴ٠ගଯӆғૈྍКख़Ƕך୯ࣁӢᔈԜ΋ᖿ

༈Ǵҭۓڋཥૈྍࡹ฼Ǵु ۓ 2030ԃ߻ӆғૈྍКख़җ 8%ගϲԿ 16%Ƕ

ૈྍֽς௴୏Ȩ໚Ӏࡂഗԭ࿤০ȩϷȨίੇࢎഌ॥Κᐒȩٿ໨ीฝǴ׆

ఈૈ୼ගၲ߻ԋҞ኱ǶҗܭҞ٬܌߻Ҕޑ॥ᐒೕጄ IEC61400-1Ϸ

IEC61400-3ࣣ ॥ᐒϐቹៜǶѠ᡼ܭჹࢬчኻೕጄǴ٠҂Եቾረ॥Ϸ໶ࣁ

؂ԃহࣁ֡ۑረ॥ۑ࿯Ǵܰ೷ԋ॥ᐒॹ༥Ϸ॥ᐒယТੲമઇᚯ฻ࡺ٣Ǵ

ςᝄख़ቹៜ॥Κᐒಔ٬ޑҔ౗ϷҁϦљ׎ޑຝǶ 

 

ᚆ۞॥ᐒ׫ၗεǵ॥ᓀଯǵᆢঅόܰЪѠੇӦ୔൳Я؂ԃ֡Ԗረ॥

ਏᔈࢬ׀ඓඝǵ܄Ϸᚆ۞॥ᐒϐ॥Κ੝ೌמᚆ۞॥൑ᒧ֟ܭჹࡺǴ᠍ߟ

ቹៜϷ॥ᐒᓬϯթֽ฻Ǵױᜢᅟࡕ॥ᐒϐวႝਏ౗ǵၮᙯӼӄϷᆢៈԋ

ҁǴςԋࡌࣁ࿼ᚆ۞॥ᐒཱུሡ௖૸ޑॐϪፐᚒǴோԜБय़ҁϦљ֡ค࿶

ᡍǴߛࡺሡࢴ঩۳߻Ӄ຾୯ৎࣴಞԜ΋ೌמǶࣁΑှӚ୯ӧᚆ۞॥ᐒϐ

ว৖౜ݩᆶᖿ༈Ϸᆶ୯ሞᏢޣ຾Չ࣬ϕҬࢬǴୖу 6Д 17~19ВୖуϏ

ഝࣽמεᏢᖐᒤϐȨ2013International Conference on Aerodynamics of 

Offshore Wind Energy Systems and Wakesȩᚆ۞॥ᐒ୯ሞࣴ૸཮Ǵ၀཮᝼

߯җύ୯ࣽᏢଣǵऍ୯ NRELϷϏഝ DTU ፺ࢬЬᒤǴ؂ 2ԃᖐᒤ΋ԛǶ

ќѦҭୖೖ DNV ϷϏഝࣽמεᏢ Risoਠ୔Ǵࣴ ૸ᚆ۞॥ᐒϐ॥൑ϩ݋Ƕ 
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1-2ǵ р୯Ҟޑ 
 

1. ҞޑҞޑҞޑҞޑǺࣴಞᚆ۞॥൑ᒧ֟ೌמϷᚆ۞॥ᐒϐ॥Κ੝܄ǵ׀

 ǶೌמਏᔈቹៜϷ॥ᐒᓬϯթֽ฻॥Κวႝࢬ

2222.... ጔଆጔଆጔଆጔଆǺǺǺǺ᠙ܭВҁᅽ৞ϐਡૈࡺ٣ǴШࣚӚπ཰୯ৎ઱઱ۯ

጗ਡૈวႝǴӵቺ୯ǵϏഝǵྷγϷကεճǴ٠ගଯӆғ

ૈྍКख़Ƕך୯ࣁӢᔈԜ΋ᖿ༈Ǵҭۓڋཥૈྍࡹ฼Ǵु

ۓ 2030ԃ߻ӆғૈྍКख़җ 8%ගϲԿ 16%Ƕૈྍֽς௴

୏Ȩ໚Ӏࡂഗԭ࿤০ȩϷȨίੇࢎഌ॥Κᐒȩٿ໨ीฝǴ

॥ᐒೕጄޑ٬Ҕ܌߻ҞܭԋҞ኱Ƕҗၲ߻ఈૈ୼ග׆

IEC61400-1Ϸ IEC61400-3ࣣ чኻೕጄǴ٠҂Եቾረ॥Ϸࣁ

໶ࢬჹܭ॥ᐒϐቹៜǶѠ᡼؂ԃহࣁ֡ۑረ॥ۑ࿯Ǵܰ೷

ԋ॥ᐒॹ༥Ϸ॥ᐒယТੲമઇᚯ฻ࡺ٣Ǵςᝄख़ቹៜ॥Κ

ᐒಔ٬ޑҔ౗ϷҁϦљ׎ޑຝǶோԜБय़ҁϦљ֡ค࿶

ᡍǴߛࡺሡࢴ঩۳߻Ӄ຾୯ৎࣴಞԜ΋ೌמǶ    

3. ჴࡼाሦჴࡼाሦჴࡼाሦჴࡼाሦǺǺǺǺ(1)ճҔύѧ਻ຝֽၗ਑Ϸෳ॥༣ኧᏵǴ຾Չ

50ԃख़౜යϐཱུज़॥ೲϷ໶ࢬமࡋϩ݋ǵ(2)٩Ᏽ॥൑ϩ݋

॥ᐒ೛࿼ޑ฻ኧᏵǴᑔᒧ፾ӝفϷ΢֌ࡋமࢬ॥Ϫǵ໶ޑ

Ӧᗺǵ(3)٩Ᏽ 50 ԃख़౜යཱུޑज़॥ೲϷ໶ࢬமࡋǴᑔᒧ

፾ӝޑ॥ᐒᐒࠠǴӵ໶ࢬமࡋຬр IEC61400ϐભձǴۘሡ

຾Չੲമ಻ख़ϩ݋ǵ(4)ϩձவ॥ᐒϐӼӄ߯ኧǵၮᙯ฼ౣ

Ϸ೛࿼నᓸߔѭᏔ฻Бय़๱ЋǴࣴගረ॥Ϸ໶ࢬϐӢᔈჹ

฼Ƕ 

4. ा؃ԋ݀ा؃ԋ݀ा؃ԋ݀ा؃ԋ݀ǺǺǺǺ(1)ࡌҥᚆ۞॥ᐒ॥Κ੝܄ϐϩೌמ݋ǵ(2)
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ҥᚆ۞॥ᐒࡌǵ(3)ೌמਏᔈϐຑ՗ࢬ׀ҥᚆ۞॥൑ࡌ

ჹܭረ॥Ϸ໶ࢬϐӢᔈჹ฼Ƕ 

 

1-3ǵр୯Չำ 
 

 ҁԛр୯໒཮Ϸࣴಞය໔102.6.27~102.6.14ࣁǴӅी14ϺǶ҇୯102

ԃ6Д14Вམ४ཥуڵૐޜ੤ᐒǴ࿶ཥуڵᙯᐒǴ6ܭД15Вၲܢঢҁࠖ

ਥ୯ሞᐒ൑Ǵ྽ВᙯམDTB୯៓ၲܢঢҁࠖਥǴಜВଆӛε཮ൔډǹ6

Д17~19ВୖуICOWES2013཮᝼ǹ6Д20~25ВϩձୖೖDNVϷDTU 

Risoਠ୔ǹ6Д26Вམ४ཥуڵૐޜ੤ᐒǴ࿶ཥуڵᙯᐒǴ6ܭД27В߇

ӣѠчǶԜԛ໒཮ӦᗺӧDTU Lyngbyਠ୔୯ሞ཮᝼ύЈᖐՉǴҗঢҁ

ࠖਥًઠམ४S-trainОًၲܢLyngbyǴӆᙯམЃγջёၲܢDTU୯ሞ཮

᝼ύЈ཮ᓔǶკ1-1ࣁDTU Main campusϷRiso campusՏ࿼კǹკ1-2ࣁ

DTU Lyngbyਠ୔୯ሞ཮᝼ύЈǹკ1-3܌ҢࣁICOWES2013୯ሞ཮᝼౜

൑ǹკ1-4ࣁDNVᒤϦεኴǹკ1-5ࣁDTU Risoਠ୔ǹკ1-6ࣁDTU Riso

ਠ୔ޑ၂ᡍ॥൑ǴྗࣁዴໆෳΕࢬ॥ೲ؂ࡺ೽॥ᐒ߻य़೛࿼1Ѡෳ॥

༣ǹკ1-7ࣁDTU Risoਠ୔ஒLidarᔈҔܭ॥ૈႣෳϐ၂ᡍǴკύआՅ୮

 း೛ϐՏ࿼Ƕ܌LidarࣁҢೀջ܌
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კ1-1 DTU Main campusϷRiso campusՏ࿼კ 

 

 

 

კ1-2 DTU Lyngbyਠ୔୯ሞ཮᝼ύЈ 
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კ1-3 ICOWES2013 ୯ሞ཮᝼౜൑ 

 

 

კ1-4 DNVᒤϦεኴ 
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კ1-5 DTU Risoਠ୔ 

 

 

კ1-6 DTU Risoਠ୔၂ᡍ॥൑ 



 7 

 

კ1-7 DTU Risoਠ୔LidarᔈҔܭ॥ૈႣෳ၂ᡍ 

 

 
၁ಒՉำӵΠǺ 

 

 6/14~15 Ѡчʈཥуڵʈঢҁࠖਥ 

 6/16~19 ICOWES2013 ୯ሞ཮᝼ 

 6/20~25 DNV 

                 DTU Riso Campus 

 6/26~27 ঢҁࠖਥʈཥуڵʈѠч 
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Βǵᚆ۞॥൑ϐ॥ݩ௖૸ᚆ۞॥൑ϐ॥ݩ௖૸ᚆ۞॥൑ϐ॥ݩ௖૸ᚆ۞॥൑ϐ॥ݩ௖૸ 

 

чੇӦ୔॥ݩໆෳчੇӦ୔॥ݩໆෳчੇӦ୔॥ݩໆෳчੇӦ୔॥ݩໆෳ 

 

EU FP7 ीฝNORSEWInD (Northern Sea Wind Index Database)߯வ

2008ԃ~2012ԃǴीฝޑҞ኱ӵΠǺ(1)ϩ݋Lidar܌ໆෳޑ॥Ϫ(wind shear)

߯ኧǶҞ߻ѦࣚςԖ೚ӭࣴزीฝճҔWRF (Weather Research and 

Forecasting model)ǵCFD (Computational Fluid Dynamic)Ϸ॥ࢰໆෳೌמ

ٰౢғ॥ݩკǵ(2)ճҔLidarǵෳ॥༣ϷΓ೷ፁࢃϩ܌݋ᢀෳޔࠟޑ॥Ϫ

߯ኧǶკ2-1ࣁӚᅿ॥൑ໆෳሺᏔǴӵLidarǵෳ॥༣ǵ௖ޜ਻ౚǵᇿ௓

०ᐒϷΓ೷ፁࢃ฻Ǵӧޜ໔Ϸਔ໔Ёࡋϐ፾ҔጄൎǶ 

 

 

კ2-1 Ӛᅿ॥൑ໆෳሺᏔӧޜ໔Ϸਔ໔Ёࡋϐ፾Ҕጄൎ 

 

ෳ၂ෳ၂ෳ၂ෳ၂൑֟൑֟൑֟൑֟    

    

Ң߯чੇӧᚆ܌೽ǵчੇϷIrishੇǶӵკ2-2ࠄBalticੇࡴጄൎхزࣴ
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۞Ϸ߈۞Lidarޑး೛Տ࿼ǴҁࣴޑزLidar߯ း೛ӧ౜ԖޑѳѠ΢Ƕᚆ۞

Babbage (BAG) –म୯ǹBeatric (BEA)–म୯ǹࣁӜڮLidarး೛ᗺϩձޑ

Fino-3 (FN3) –ቺ୯ǹHorns Rev-2 (HR2) –ϏഝǹJacky(JAC)–म୯ǹORP –

КճਔǹSchooner (SCO) –म୯ǹSiri(SIR) –ϏഝϷTaqa (PI5)–КճਔǶ

ӧޑ۞ੇݮး೛ᗺ߯Latvia (LAT)ϷUtsria (UTS) –ਊ࠶Ƕε೽ҽޑLidar

ςӃӧDTU Hovsoreޑෳ॥༣຾Չอਔ໔ޑෳ၂Ƕεӭኧ(܈൳Я܌Ԗ)

Lidar֡ޑ ೯ၸෳ၂኱ྗǴջჹ16~4ܭ m/secޑ॥ೲጄൎ(Ьा߯Кၨ60ǵ

80ǵ100Ϸ116 mଯޑ॥ೲ)Ǵځጕ܄ӣᘜޑ௹౗ӧ0.98~1.01໔Ϸጕ࣬܄

ᜢ߯ኧ(R2)ɧ0.98ǶLidar೛ഢӼးֹԋࡕǴΞჹϿኧLidar຾Չෳ၂Ǵ่

݀ᡉҢ௃ؼݩӳǴىа຾ՉុࡕъԃࣗԿ2ԃа΢ϐໆෳ၂ᡍǶ 

 

ќ΋໨πբ߯຾ՉπբѳѠჹܭ॥൑סԔ(distorsion)ϐቹៜຑ՗Ǵ่

݀ᡉҢπբѳѠ2.4७ଯೀǴԜ॥൑סԔϐቹៜջόܴᡉǴࡺӧ100 mଯ

ೀ܌ᕇளޑᢀෳॶǴ፾ӝҔٰ຾Չ॥Ϫϩ݋Ƕ 

 

კ2-2 чੇӦ୔ᚆ۞Ϸ߈۞Lidarޑး೛Տ࿼ 
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Lidarໆෳ่݀ໆෳ่݀ໆෳ่݀ໆෳ่݀    

 

 ॥ೲޔࠟޑϩթԔጕᆶ॥ޑᛙ܄ۓǵ߄य़ಉᕫࡋϷᜐࣚቫଯࡋԖ

ᜢǶLidarޑኧᏵϩ݋ёளрനགᑫ፪ޑόӕۑ࿯ǵ24λਔϷ12॥ӛޑ॥

Ϫ߯ኧ͉ॶǴࡺёளр܌ᒏދ͉ޑᅧკ(alpha rose)Ǵᜪ՟ܭ॥޸კ(wind 

rose)Ƕკ2-3܌ҢࣁчੇSiri Lidar 95m ೀෳ၂ѳѠދ͉ޑᅧკϷ͉ϩթ

კǴSiriኧᏵޑໆෳਔ໔2011.5.2~2010.2.2ࣁǹໆෳଯࣁࡋຯᚆੇѳय़ଯ

85Ϸ105 mೀǶҗკύёޕǴӧ؂ঁ॥ӛ͉ޑॶ֡όӕǴځጄൎࣁ

-0.8~1.0Ǵॄॶ߯߄Ңଯೀޑ॥ೲၨեೀޑ॥ೲեǶεӭኧޑ॥Ϫ߯ኧ

͉ॶัε0ܭǴ΋૓॥ᐒനத٬Ҕޑ॥Ϫ߯ኧ0.2ҭӧ͉ѳ֡ॶ߈ߕޑǶ

LidarໆෳኧᏵޑനЬाᓬᗺࢂёளډຑ՗εࠠᚆ۞॥൑॥ၗྍ܌ሡޑ

 ӛ॥ೲϩթǶޔࠟ
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კ2-3 чੇSiri Lidar 95m ೀෳ၂ѳѠދ͉ޑᅧკϷ͉ϩթკ 

 

Γ೷ፁࢃໆෳ่݀Γ೷ፁࢃໆෳ่݀Γ೷ፁࢃໆෳ่݀Γ೷ፁࢃໆෳ่݀    

    

 კ2-4ࣁEnvisat ASARΓ೷ፁࢃӧ2011.11.22܌ᢀෳੇޑѳय़॥ӛ

კǴკ2-5ࣁҗΓ೷ፁࢃኧᏵ܌mappingளрޑ॥൑კǶკ2-6่ࣁӝኧॶ

ϩ݋ǵΓ೷ፁࢃϷໆෳኧᏵ܌ளрޑᚆ۞॥൑ೲࡋϩթԔጕǶ 

 
 

    



 12 

    

კ2-4 Envisat ASAR܌ᢀෳੇޑѳय़॥ӛკ(2011.11.22) 

 

 

კ2-5 Γ೷ፁࢃኧᏵ܌ளрޑ॥൑კ 
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კ2-6 ่ӝኧॶϩ݋ǵΓ೷ፁࢃϷໆෳኧᏵ܌ளрޑೲࡋϩթ 
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Οǵᚆ۞॥ᐒϐࢬ׀ਏᔈϩ݋ 
 

 ྽೚ӭ॥ᐒ೛࿼ӧ΋Ԗज़ޑ॥൑ϣǴҗܭ॥ᐒࢬ׀ޑਏᔈ(wake 

effect)όёᗉխޑஒ೷ԋ॥ᐒޑวႝໆफ़եǴวႝໆޑफ़եӭჲᆶΕࢬ

௨ӈБԄԖᜢǶޑǵ॥ӛϷ॥ᐒ܄ǵੇѳय़੝܄ۓᛙޑచҹǵε਻ݩ॥ޑ

ӧεࠠޑᚆ۞॥൑ (ӵ Horns Rev, Lillgrund, Middelgrunden, and 

Nysted)Ǵࢬ׀ਏᔈ܌೷ԋޑѳ֡วႝໆཞѨऊ 10%~23%Ƕӵკ 3-1 ܌

Ңࣁᚆ۞॥ᐒࢬ׀ޑቹៜጄൎǴҗੇܭѳय़Ӧ༈ѳڶǴࢬ׀ਏᔈϐቹៜ

ጄൎߚதుᇻǴࡺᚆ۞॥ᐒёᇥࢂӧ wakeύၮᙯǶ 

 

 

კ 3-1 ᚆ۞॥ᐒࢬ׀ޑਏᔈ 

 

ໆཞѨϷफ़ե΢ෞૈޑ೷ԋ܌ࢬ׀ႣෳޑዴྗݤБ݋ճҔኧॶϩࡺ

ჹΠෞ॥ᐒϐቹៜǴ߯ࢬ׀ޑ ᚆ۞॥ᐒᒧ֟(wind turbine siting)ޑѸाπ

բǶҞ߻ςԖ೚ӭीᆉࢬ׀ਏᔈޑኳԄǴٯӵၨᙁൂЪޔௗ׀ှ݋ှޑ

ኳԄǴӵࢬ׀ޑှ݋٤ှࢌኳԄǶࢬ׀݋ኧॶϩޑၨፄᚇ܈ኳԄࢬ Park
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ኳԄǴς೏೚ӭπ཰ࣚ೬ᡏ٬ҔǴӵ WAsPǵWindProϷ WinFarmerǶ

Կܭኧॶϩ ኳԄ΋૓߯٬ࢬ׀݋ Ҕ 1D momentum theory܈

blade-element theory຾Չᛙᄊ܈ኩᄊޑኳᔕϩ݋，ኩᄊࢬ׀ޑϩ݋ӧਔ

໔΢Ϸޜ໔΢ёள׳ډ၁ಒޑ໶ૻࢬ৲ǴோԜሡा׳மεႝޑတၮᆉૈ

ΚϷ׳ᆒዴޑ໶ࢬኳԄ。Horns Revᚆ۞॥൑߯٬Ҕှࢬ׀ှ݋ኳԄϷ

ኧॶϩࢬ׀݋ኳԄ຾Չ॥൑ೕჄ೛ीǴ܌Ⴃෳ่݀ӧ wind sector ɱ o10

ਔᆶໆෳኧᏵ٠ό֍ӝǶЀځӧΕࢬ॥ӛᆶ॥ᐒѳՉਔǴ܌Ⴃෳޑวႝ

ໆഖե՗ 55%ǴҗԜёޕӧ॥൑೛ीޑϩ݋πڀǴځ໶ࢬኳԄϷ॥ᐒޑ

ୖኧϯ(parameterization)ϝฅሡाᆒ຾Ƕ 

 

 ӧа۳زࣴޑύǴ໶ࢬኳԄ߯٬ҔReynolds-averaged Navier Stokes 

(RANS)܈large-eddy simulation (LES) models，Զ॥ᐒୖޑኧϯ٬߾Ҕ

actuator disk-/line-based models。ډޔന߈Ǵ೚ӭزࣴޑ᛾ܴճҔLESኳ

Ԅ่ӝLagrangian scale-dependent dynamic modelёளډၨޑ٫໶่ࢬ

݀。ҁࣴ٬߯زҔLESኳԄϷLagrangian scale-dependent dynamic model

ኳᔕ the sub-grid-scale (SGS) stress，Կܭ॥ᐒୖኧϯ٬߾Ҕٿᅿ

actuator-disk type models，ҭջ໺಍ޑactuator-disk model (ADM-NR)Ϸ

the actuator-disk model with rotation (ADM-R)。 

 

Large Eddy Simulation 

 

௓ڋБำԄӵΠǺ 

፦ໆӺࡡǺ       
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୏ໆӺࡡǺ       

Actuator-disk model without rotation (ADM-NR) 

ԜኳԄҭջ໺಍ޑ Rankine-Froude actuator-diskኳԄǴ߯΋ঁߚதද

ၹޑ॥ᐒኧॶኳԄǴςϣࡌӧ CFD ำԄ܈୘Ҕ೬ᡏ(ӵ WindSim)ύǶ

ADM-NR ኳԄ໻Եቾ΋֡ϬືޑӛॄၩբҔӧ༝ዬ΢Ǵ۹ౣޑࢬ׀௽ᙯ

ਏᔈǴືځӛΚϦԄӵΠǺ 

 

Actuator-disk model with rotation (ADM-R) 

ӵკ ҢǴճҔ܌3-2 blade elementБݤीᆉ॥ᐒယТޑϲΚϷߔΚǴ

 ᜢ߯ԄӵΠǺޑӚᅿբҔΚځ

 



 17 

 

კ 3-2ճҔ blade elementБݤीᆉ॥ᐒယТޑϲΚϷߔΚ 

ჹܭεࠠ॥൑ޑኳᔕǴനԖਏ౗ޑБ٬߯ݤҔ௽ᙯޑ actuator-disk

ϩթΚǶኳԄύԖᜢวႝໆǵືΚંϷ࣬ᜢΚǴϦޑीᆉယТ΢ٰۺཷ

ԄӵΠǺ 

 

Horns Rev ᚆ۞॥൑Ϸ॥ᐒ੝܄ᚆ۞॥൑Ϸ॥ᐒ੝܄ᚆ۞॥൑Ϸ॥ᐒ੝܄ᚆ۞॥൑Ϸ॥ᐒ੝܄ 

Horns Revᚆ۞॥൑߯ՏӧчੇǴຯᚆϏഝനՋ೽ੇ۞ 15ϦٚǴҗ

80೽ Vestas V-80 2MW॥ᐒಔԋǴ॥൑ጄൎࣁ 20Km2Ǵ॥ᐒ hubଯࡋ

70 m(ੇ ѳय़ଯ)ǴယТޔ৩ 80 mǴ໔ຯԿϿ 7Dа΢Ƕ॥൑ೕჄԋ๯׎

Ǵҗч௽ᙯ(row × 8 columm 10)ރ Ǵӵკࡋ7  ҢǶ܌3-3
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კ 3-3 Horns Revᚆ۞॥൑॥ᐒթ࿼ 

ϩ่݀݋ϩ่݀݋ϩ่݀݋ϩ่݀݋ 

ϩձ٬Ҕ ADM-R Ϸ ADM-NR ኳԄ຾ՉኳᔕǴΕࢬ॥ӛࣁ

265o~275oǴวႝໆޑႣෳॶᆶໆෳॶޑനεৡ౦߯ӧಃ 2 ௨॥ᐒ΢Ǵ

ADM-NR Ϸ ADM-R ኳԄޑᇤৡϩձࣁ 17%Ϸ 6%Ǵϩ่݀݋ӵკ 3-4

ύҭ٬ҔزҢǶӧҁࣴ܌ 2ᅿ॥൑ޑϩ݋೬ᡏǴWindSimϷ WAsP຾Չ

КၨǶӧ WindSimኳᔕਔ٬Ҕ ADM-NR ኳԄϷᛙᄊޑ኱ྗ k-͍ኳԄǹ

ӧ WAsP ኳᔕਔ߯٬Ҕጕࢬ׀ޑ܄ኳԄǴΕࢬ॥ೲ٬߾Ҕ Weibull ϩ

թǴკ ϩթǹკࡋ॥൑ೲޑ॥ӛࢬόӕΕࣁ3-5 ޑ॥ӛࢬόӕΕࣁ3-6

॥൑໶ࢬமࡋϩթკǶ 
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კ 3-4 όӕ॥ӛޑໆෳॶᆶϩ݋ॶКၨკ 

 

კ 3-5όӕΕࢬ॥ӛޑ॥൑ೲࡋϩթკ(hubଯࡋ) 
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კ 3-6όӕΕࢬ॥ӛޑ॥൑໶ࢬமࡋϩթკ(hubଯࡋ) 
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ѤѤѤѤǵǵǵǵፄᚇӦ׎ϐ॥ૈႣෳፄᚇӦ׎ϐ॥ૈႣෳፄᚇӦ׎ϐ॥ૈႣෳፄᚇӦ׎ϐ॥ૈႣෳ 

 

 WAsP߯٬Ҕጕ܄ኳԄǴჹܭѳڶӦޑ׎॥ૈႣෳёளډၨ่݀ޑ٫ǴฅԶ

ჹܭၨፄᚇޑӦౢ߾׎ғၨεޑᇤৡǶҁࣴ٬߯زҔ Fluent ຾ՉፄᚇӦޑ׎॥

ૈႣෳǴ߻ೀ౛೬ᡏ٬Ҕ GambitϷ ARGISǴࡕೀ౛೬ᡏ٬߾Ҕ TECPLOTǶ॥

൑ޑፄᚇӦ౛კ׎΋૓߯٬Ҕ Autocadޑ isohypse฻ଯጕඔᛤǴԶճҔ CFD຾

Չ॥൑ϩ߾݋ሡाஒፄᚇޑӦ౛კ׎ኧՏϯǴаߡᙯඤԋނ౛ኳࠠǶArgis߯΋

঺фૈமεޑӦ౛კၗ೬ᡏǴёೀ౛ፄᚇޑӦ౛კ׎ǵკ׎ኧՏϯ฻Ǵࣁ཰ࣚ

ന೏ቶ٬ݱҔޑ೬ᡏǶҁࣴ߯زճҔ ArgisำԄஒ Autocadޑ฻ଯጕᔞǴӵკ 4-1

ҢǴᙯඤԋ܌ demޑ০኱ᔞǶკ ࣁ4-2 Arcgis೬ᡏ܌ᇙբޑӦ׎კǶ 

 

კ 4-1Βᆢ Autocad ޑ isohypseӦ׎฻ଯጕკ 
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კ 4-2 Arcgis೬ᡏ܌ᇙբޑӦ׎კ 

 

 ٩ᏵኧՏϯࡕϐፄᚇӦ౛კ׎ǴӆճҔ Gambit೬ᡏ຾Չ൳ՖኳࠠࡌޑᔞǶ

Ӧ౛კ׎ϐጄൎࣁ 7,000 m × 7,000 m × 500 mଯǴଯࡋ 500 m೏ϩࣁ 0~50 mǵ

50~200 mϷ 200~500 mΟঁ୔໔Ǵځᆛ਱Ёκϩձࣁ 5 mǵ10 mϷ 30 mǶճҔ

Fluent຾Չ 12ΕࢬБӛޑ॥൑ϩ݋Ƕ 

 

 Navier-StokesБำԄӵΠ: 

 

k-͍ધࢬኳԄӵΠǺ 
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ϩ่݀݋ϩ่݀݋ϩ่݀݋ϩ่݀݋ 

 

კ 4-3 ճҔࣁ Gambitࡌ܌ҥϐᆛ਱ϩթკϷځϩޑ่݀݋॥ೲϩթკǶკ 4-4

ϩթკǶკޑࡋ॥ૈஏࣁҢ܌ ޑǴङ॥य़ޕ॥ೲϩթკǴҗკύёޑ೽ֽࣁ4-5

॥ೲၨ߆॥य़λǴᡉҢӧङ॥य़ޑ॥ૈཞѨǶ 

 

 

 

კ 4-3 Gambitࡌ܌ҥϐᆛ਱ϩթკϷځϩޑ่݀݋॥ೲϩթკ 
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კ 4-4॥ૈஏࡋϩթკ 

 

კ 4-5ֽ೽ޑ॥ೲϩթკ 

 

ᆶ WAsPϩ่݀݋Кၨ 

 

߄  ࣁ4-1 CFDϷ WAsPӧ 20ঁᗺޑ॥ૈКၨǴҗ߄ύёޕǴᗺ 6~20 CFD

ࣁऊ่݀݋ϩޑ 100~200 w/m2Ǵၨ WAsPޑϩ่݀݋λǶ 
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߄ 4-1 CFDϷ WAsPӧ 20ঁᗺޑ॥ૈКၨ 

 

 

კ ࣁ4-6 CFDᆶ WAsPӧ 20ঁᗺޑ॥ૈஏࡋϩթკǴҗკύёޕǴεӭኧ

WAsPޑϩ่֡݀݋ၨ CFD ΋ठǶҭջޕᇡޑଯǴԜ่݀ᆶπำ΢่݀݋ϩޑ

ӧፄᚇӦ׎ WAsPޑϩ่݀݋ၨ॥൑ޑໆෳॶଯǴԜ߯Ӣࣁ WAsP߯٬Ҕ॥ೲ

ᆶଯ࣬ࡋᜢޑ Lissaman ኳԄǴԶ۹ౣӦ܌׎೷ԋࢬޑᡏϩᚆਏᔈǹϸϐǴCFD

ኧॶኳᔕԵቾӦ׎ਏᔈ܌೷ԋࢬޑᡏϩᚆ౜ຝǴࡺϩ่݀݋ᆶჴሞޑ॥ૈϩթ

ၨ΋ठǶ 
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კ 4-6 CFDᆶ WAsPӧ 20ঁᗺޑ॥ૈஏࡋϩթკ 
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ϖǵЈளϷࡌ᝼٣໨ 

 

1ǵLidarҗځܭឫ஥БߡǴதҔܭอයޑ॥൑ໆෳǹෳ॥༣߾Ҕߏܭයۓޑ܄ᗺ

॥൑ໆෳǹΓ೷ፁ߾ࢃᔈҔܭεጄൎޑ॥൑ໆෳǶ୯Ѧޑεጄൎᚆ۞॥൑ໆ

ෳςԖ่ӝኧॶϩ݋ǵෳ॥༣ϷΓ೷ፁೌמࢃϐᔈҔਢٯǴோҁ܌ჹԜБय़

 Ƕೌמढ़ғǴ҂ٰӵԖ཰୍΢ϐሡाǴёୖԵ୯ѦԜБय़ϐӃ຾ࣁࣗ

2ǵᚆ۞॥൑ӢӦ༈ѳࢬ׀ځڶਏᔈޑቹៜጄൎཱུቶǴࡺᚆ۞॥ᐒё䁃ࢂӧ wake

ύၮᙯǶҗܭᚆ۞॥ᐒତӈࢬ׀ޑਏᔈ۶Ԝ࣬ϕቹៜǴ॥൑ߚதፄᚇǴҞ߻

ϩ݋ᚆ۞॥൑ࢬ׀ਏᔈޑኳԄࡐӭǴோᆒዴࡋϝۘׯࡑ຾ǴӃ຾୯ৎ҅׫Ε

೚ӭࣴزΓΚ຾ՉࣴวǶҞ߻ϝа LESኳԄ่ӝ Lagrangian scale-dependent 

dynamic modelёளډၨ่݀ࢬ׀ޑ٫Ƕ 

3ǵWAsP ॥ૈϩ݋೬ᡏ໻፾ҔܭѳڶӦ׎ǴჹܭፄᚇӦޑ׎॥൑ϩ߾݋ሡ٬Ҕ

CFDኧॶኳᔕǶ 

4ǵԜԛୖу ICOWES2013୯ሞ཮᝼ǴёᙖԜᐒ཮ᘉε୯ሞຎഁ٠ᆶኻࢪǵऍ୯ǵ

ВҁϷεഌ฻஑ৎ຾ՉೌמҬࢬǴၲډᆶ୯ሞௗॉϐҞޑǶ 

 

 


