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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा    

 

ӄౚཪϯᆶྕ࠻ਏᔈ೷ԋӦౚᕉნቃᡂᆶཱུᆄ਻ংΠεೕኳ্ؠޑཞѨǴаᅹ௨

ᑐ೛ࡌύǴځ྽୍ϐ࡚ᆶШࣚӚ୯Ӆ᛽ǶࣁǴςԋࡋ෧጗Ӧౚཪϯೲڋ෧ໆᆅܫ

ໆϐܫ՞ᕴᅹ௨ࡼ 30~40ʘǴуаᔼࡌ཰೛ीǵࡼπǵᔼၮၸำύǴၗૻ໺ሀϟ

य़ౢ܌ғޑޑ଍ࢬᆶᘐቫᏤठғౢਏૈեပǴँ׳ᡉځӧᕉნ᝼ᚒ΢ޑᜢᗖف

ՅǶҁࣴزග᝼ճҔ Ecotect ғᄊࡌᑐຑ՗೬ᡏǴаࣴࡌزᑐȹӀǵॣǵ዗ǵ

਻ǵёຎ܄ȹ฻ӛޑࡋᆘՅ೛ीǴࡌҥࡌᑐӄғຼڮයϐёຎϯຑ՗БݤǴаၲ

 ᑐຑ՗ϐᔈҔኳԄǶࡌᄬғᄊࡌ٠ޑҞڋᆅၞىᅹډ

 

ᜢᗖӷᜢᗖӷᜢᗖӷᜢᗖӷǺǺǺǺEcotectEcotectEcotectEcotectǵǵǵǵғᄊࡌᑐғᄊࡌᑐғᄊࡌᑐғᄊࡌᑐǵǵǵǵёຎϯຑ՗ёຎϯຑ՗ёຎϯຑ՗ёຎϯຑ՗ǵǵǵǵࡌᑐғຼڮයࡌᑐғຼڮයࡌᑐғຼڮයࡌᑐғຼڮය    

 

 

AbstractAbstractAbstractAbstract    

Global warming and the greenhouse effect lead to the drastic changes in the global 

environment and large-scale disasters. It has become a top priority and the world consensus 

that slow down the influence of global warming by cotroling carbon emission. The 

construction of facilities emissions in the proportion of 30 to 40% of the total carbon. 

Further more, architecture industry to design, construction, and operation process, has 

come into existence the information flow generated and fault that led to low production 

efficiency. These emphasize the important of architecture process in environmental issues. 

This study proposes the application of eco-building assessment software Ecotect to analyse 

the architecture "daylighting, sound environment, thermal performance, natural ventilation, 

and the visual feedback ". Through green design assessment and building life-cycle model 

experiment, achieve the purpose of controling the carbon footprint and building the 

application models of eco-building assessment. 

 

KeywordKeywordKeywordKeyword：：：：Ecotect Ecotect Ecotect Ecotect ,,,,Ecological Architecture, Building life cycle , Visual Feedback.Ecological Architecture, Building life cycle , Visual Feedback.Ecological Architecture, Building life cycle , Visual Feedback.Ecological Architecture, Building life cycle , Visual Feedback.....    
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1. ᙁϟᙁϟᙁϟᙁϟ 
ӧӄౚ਻ংཪϯᆶྕ࠻ਏᔈቹៜΠǴ೷ԋӦౚᕉნቃᡂᆶཱུᆄ਻ংΠεೕኳ

฼ڋᆅܫ฼දၹරӛඹжૈྍว৖аϷᅹ௨ࡹᆶӚ୯زᜢࣴ࣬߻ཞѨǴҞ্ؠޑ

ౣǴа൨؃෧጗ྕ࠻਻ᡏុ࡭уቃቹៜΓᜪғӸᕉნϐБݤǶӧѠ᡼Ǵᔼ࣬ࡌᜢ

ౢ཰՞ᕴᅹ௨ໆऊΟԋǴӢԜவࡌᑐ׷ނ਑ғౢၮҔǵӢᔈ਻ংᕉნޑᄬ೷೛

ीǵ࿯ૈ೛ഢճҔ฻໘ࢤǴᏤΕғᄊ೛ीЋࢤᆶёຎϯຑ՗БݤǴߏයว৖ஒڀ

 ᑐ೛ीϐᔈҔኳԄǶࡌᄬғᄊࡌ๓೿ѱ༾਻ংᕉნϐਏ੻Ǵ٠ׯ
 

2. ౛ፕ౛ፕ౛ፕ౛ፕᆶᆶᆶᆶЎ᝘Ў᝘Ў᝘Ў᝘ 

(1潢਻ংᡂᎂᖿ༈Ϸቹៜ 

ᖄӝ୯਻ংᡂᎂλಔ(IPCC)Ⴃෳр൳ᅿ҂ٰ਻ংว৖ኳԄǴ่݀ᡉҢǴྕ࠻

਻ᡏऩϝฅុ࡭௨ܫǴٗሶӄౚཪϯޑ౜ຝ༈Ѹ཮׳уᝄख़Ƕჹܭ҂ٰΓαኧǵ

࿶ᔮԋߏǵϯҡᐯ਑ޑሽ਱מࣽکว৖Ψ೿ஒౢғᡂϯǶਥᏵа΢҂ٰ਻ংႣෳ

ኳԄǴଷ೛҂ٰϝࢂଯ௨ܫໆਔǴനԖёૈࡋྕޑ΢ϲጄൎӧឪМ 4 ډࡋ 6.1 ࡋ

ϐ໔ǶਥᏵႣෳǴӧ዗஥୯ৎջ٬਻ྕ໻΢ϲ 1.5 ໆ൩཮໒ౢޑނǴԖ٤ၭբࡋ

Πफ़Ǵऩ਻ྕ΢ϲۈ 3 Ǵऩ਻ྕ΢ϲؠΓ҇ஒ཮؂ԃᎁ೹НޑǴኧаԭ࿤ࡋ 4 Ǵࡋ

ᏼॄޑӦஒ཮੃ѨǴᙴᕍ୍ܺྒྷޑໆஒ཮෧ϿǴӄౚੇ۞ᜐε೽ϩౢނԖၭբ܌

Ψஒ཮ቚуЪ཮׳у࡚ॐޑሡाǴԖ٤ԾฅઇᚯᜤаӣൺࣗԿࣁόё଍Ǵӵނᅿ

ൾϯǴ॥ᓀѸฅុ࡭౜ຝޑԋ฻Ǵѝाӄౚཪϯ׎ޑᕛ๊ᅿǵаϷ؅ᅃྴ࣑ࢂ܈

ቚуǶ 

 
კ΋ǵӄౚཪϯϷځቹៜ 
ၗ਑ٰྍǺWorld Wide Views on Global WarmingǴThe Danish Board of TechnologyǴѠ᡼҉ុૈྍࣴز୷ߎ཮Ǵ2009.09 
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(饋潢ཪϯႣෳᆶ਻ংϦऊ 

਻ংϦऊࡰрӧѳ฻ޑ୷ᘵ΢Ǵ܌Ԗޑ୯ৎ೿Ѹ໪٩ᏵૈځΚϩᏼٛЗ਻ং

ᡂᎂೢޑҺǶ٧೿᝼ۓਜܭ 1997 ԃӧВҁ٧೿ۓڋǴځύଞჹπ཰ϯ୯ৎೕۓ

Α״ܥڀΚޑ෧ໆҞ኱ǶӚ୯ё຾Չᅹ௨ޑܫҬܰǴ΋୯ёӛځдᅹ௨ܫໆ҂ຬ

ၸज़ڋኧໆޑ୯ৎᖼວᅹ೚ёໆǴаቚуҁ୯ޑᅹ௨ܫໆǴӚ୯Ψёӧځд୯ৎ

ნϣ຾Չ෧ໆीฝǴԶߚफ़եԾޑيᅹ௨ܫໆǶ 

ୖᆶ᯷ٚ৞཮᝼ޑ 19饋 ୯ගрΑΟঁᔈ௦ڗᆙ࡚Չ୏ޑ౛җǶಃ΋Ǵ׆ఈૈ

ஒཪϯำࡋ௓ڋӧ࣬ჹե൯ࡋаᛙۓ਻ংǶIPCC ຑ՗ӵ݀ӧ೭൳ԃ௦ڗՉ୏Ǵ

ӄౚཪϯ܈߾ࡋྕޑ೚ёа௓ڋӧεऊឪМ 饋 ᒨǴӧۯϿǶӵ݀Չ୏׳ǴࣗԿࡋ

҂ٰ 10 ԃྕ࠻਻ᡏ௨ܫໆஒ཮ុ࡭ቚуǴٗሶ௓ڋӄౚཪϯޑᐒ཮൩ࡐෲ૕

ΑǶӵ݀ךॺགྷஒε਻ύ࠻ྕޑ਻ᡏᐚࡋᛙۓΠٰǴӄౚӚ୯Ӆӕ௨࠻ྕޑܫ਻

ᡏǴ൩Ѹ໪ӧၲډ΋ঁ೛ޑۓഗᗺࡕ೴ԃ෧ϿǶᖄӝ୯਻ংᡂᎂλಔ(IPCC潢ຑ՗

ၸ೚ӭ҂ٰёૈޑ௨ܫ೼৩Ǵຑ՗ᡉҢǴӵ݀ӄౚྕ࠻਻ᡏޑ௨ܫໆૈډၲזࡐ

നεॶǴ٠ӧ 饋050 ԃ߻Πफ़ࣁ΋ъǴ߾Ԗཱུεޑᐒ཮ஒཪϯ௓ڋӧྕࡋ΢ϲٿ

 аϣǶࡋ

(3潢ᔼࡌπำᅹ௨ܫᆶ BIM ว৖ 

饋00饋 ԃࡌᑐৣ༹࠶ǵഝঞᒍȐWilliam McDonoughȑᆶϯᏢৎഝլǵѲ॔჏

ȐMichael Braungartȑ௢୏ȸவའᝣډའᝣȐCradle to Cradle , C饋Cȑɡᆘ

Յ࿶ᔮޑ೛ीගਢȹǴமፓౢࠔவ೛ीۈ߃൩ᔈ၀ᄬֽ่ځࡘǴᡣቲకނԋࣁќ

΋ঁൻᕉޑ໒ۈǴຼԶൺۈǴബ೷႟ቲకޑނғౢॠڮǶว৖ԿϞǴᖱ؃ӄғڮ

ຼය҉ុեᅹғࢲᕉნςԋࣁШࣚዊࢬᖿ༈Ǵځύࡌᑐπ཰ऊ੃઻Ӧౚ চޑ40%

ࡼᑐ೛ࡌՅǶᒿ๱فᜢᗖޑᕉნቹៜ΢ک࿶ᔮݯࡹӄౚࢂ཰ว৖ਏૈࡌ਑Ǵᔼނ

೷ԋ 40ʘޑᅹ௨ډܫε਻ύǵౢғ 饋0ʘޑቲނ਑୴࿼ǴаϷᔼౢࡌ཰ѤΜԃٰ

ғౢਏૈഖ҂ᒿ๱ࣽמ຾؁ԶԖ܌ගϲ(၁კΒ潢Ǵँ׳ᡉځӧᕉნ᝼ᚒ΢ޑᜢᗖ

 ՅǶف

 
კΒǵᔼࡌ཰ғౢਏૈϩѲ 
ၗ਑ٰྍǺUS Dept. of Commerce, Bureau of Labor Statistics, Constant $ of contracts / work hours of hourly workers. 
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კΟǵᔼ೷཰ᆶځдౢ཰മ୏ΚғౢࡰኧᐕԃϩѲ 
ၗ਑ٰྍǺՉࡹଣЬीೀǴύ๮εᏢᔼࡌᆅ౛Ꮲس 

 

ਥᏵ୯ሞ኱ྗಔᙃ೛ࡼၗૻہ঩཮(Facilit IES Information Council)ۓޑကǺ

Չ཰኱ྗǴჹޑܫճҔ໒ࢂᑐၗૻኳࠠȐBIMǴBuilding Information Modelȑࡌ

೛ނޑࡼ౛کфૈ੝܄ǵғຼڮයၗૻ຾Չኧӷϯ׎Ԅ߄ޑ౜ǴவԶЍ࡭Бਢ،

฼ǴԖճܭჴ౜೛ीБਢޑሽॶǶBIM хࡴ൳Ֆǵނ౛ܗکᐆޑၗૻӛࡋǴ൳Ֆ

ၗૻޔௗϸࢀΑࡌᑐӧΟᆢޜ໔ύރ׎ޑǴނ౛ၗૻඔॊӚಔҹނޑ౛܄፦Ǵܗ

ᐆၗૻ߾хࡴӚಔҹϐ໔࣬ޑᜢ܄ǶCharles Eastman ᑐၗૻኳࠠх֖ȹࡌрǴࡰ

Ӛಔҹ׎ޑԄǵՉکࣁᜢ߯ȹǴஒ΋ঁࡌᑐ໨Ҟ᏾ঁғຼڮයϣ܌ޑԖၗૻ᏾ӝ

 ᑐኳࠠύǶࡌޑ΋ঁൂᐱډ
ӢԜǴࣁပჴࡌᑐނағຼڮයޑೕჄǵᑫࡌǵᔼၮ܄ុ҉ޑ࿶ᔼǴBIM ኳ

ࠠஒתᄽ҉ុว৖ޑਡЈفՅǴନё෧Ͽၗૻ໺ሀၸำύޑ଍ࢬᆶᘐቫ(၁კ

Ѥ)Ǵҭଞჹ೛ीБਢૈԖջਔޑԋҁӣ㎸ၗૻǴ่ӝғᄊࡌᑐຑ՗೬ᡏ຾Չࡌ

ᑐѦ೽ᕉნᆶϣ೽ޜ໔࿯ૈϩ݋Ǵ੿҅ჹᅹၞى଺Ԗਏޑඓ௓Ƕ 

 
კѤǵᔼࡌ཰ғౢਏૈϩѲ 
ၗ਑ٰྍǺAutodesk 
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ӧᆘࡌᑐࡰ኱Бय़ǴځᡍᆉੋϷނࡌ୷ӦᆶނࡌЬᡏϣѦෘǵ໒ ǵื׷਑฻Ǵ

ᎁᕉნᡂϯϐϕ୏ቹៜǵВྣᆶϣ೽዗ૈǵڬځᔼၮය໔ᆶނᑐࡌඓඝޑᆒྗࣁ

ᅹ઻฻ኧᏵޑ౦୏฻Ǵ٠ᆶᆘࡌᑐ೛ीೌמೕጄϣ৒ౢғԖਏᔈჹᜢ߯Ǵ BIM 
ޑ 3D ኳࠠޑᆒಒࡋᆶӕ؁຾ϯஒࣁख़ाӢનǹӧ 3D ༟ኳၸำύǴሡஒ୷ӦӦ

೛ഢ઻ૈၗࡼ࿼Ǵ຾΋؁ஒϣ೽೛ࡌ਑ᆒྗ׷⩰႖໔Ѧෘᆶးނᑐࡌǵݩ౜׎

ૻǴаϷ୷Ӧ෌ਭᕉნǵڬᎁࡌᑐໆᡏ٠ӕӦ౛ၗૻس಍᏾ӝ฻Ǵӧ΋ঁᆅ౛س

಍ѳѠ຾Չ಍᏾Ǵࡌ߾ᑐৣӧ຾ՉೕჄ೛ीਔǴᆘࡌᑐࡰ኱฻ܭёаک BIM ࡌ
ኳӕ؁ᢀෳǵᔠ૸ᆶ༾ፓǶ 

 
კϖǵғᄊࡌᑐຑ՗೬ᡏ(ECOTECT)ᏹբਢٯ 
 

 

3. ຑ՗Бݤຑ՗Бݤຑ՗Бݤຑ՗Бݤ    
ᜢܭ೛ीᇡޑޕȨ،฼ൻᕉኳࠠ The decision-making circleȩԐӧ 1962 ԃߡ

ς࿶೏ගр ǴٰฅԶǵӧኧՏπڀ҂ૈ೏දၹᔈҔޑԃжǴ౛གྷޑ೛ी،฼ൻᕉǴ

೏ჴߡຑ՗Ǵޑ೛ी೯த҂ૈ࿶ၸᆒዴޑᡍ᛾ᆶჴ፬Ƕર฽ਔжޑᡏϯڀᜤаࠅ

፬ᆶᇙ೷ǴӢԜ೛ी΢ޑલѨǴΨѝૈᙖ๱٬Ҕࡕຑ՗ٰਠ҅Ǵځຑ՗ޑԋ݀٠

҂ૈϸᔈӧ೛ी໘ࢤаٛጄܭ҂ฅǶ 
ଯႝૈ܄တޑೌמදϷ٬ளࡌᑐ೛ीΓ঩ૈ୼໒ۈჹނ౛ᕉნ຾Չኳᔕᆶ

ຑ՗Ǵ΋٤፾ӝӧБਢ໘٬ࢤҔǵᙁൂᡫޑࢲϩ݋೬ҹӵ Ecotect AnalysisǵApache
࣬ᝩୢШǴ٬ளჹࡌᑐނ዗ǵӀǵᖂૈ܄ޑϩ݋ԖΑ჻ཥޑᔈҔሦୱǴ٠٬೛ी

ৣӧБਢۈ߃໘ࢤǴӧӚᅿኧᏵۘ҂ዴ߻ۓ(ӵ׎ᡏǵޜ໔ᄬԋǵѦҥय़׎Ԅ฻)Ǵ
ջёճҔᙁൂ༧ᡏჹࡌᑐޑނӭᅿૈ܄຾ՉεठޑႣෳϷБਢКၨϩ݋Ǵаளډ

നޑ٫೛ी่݀Ƕ 
ҁࣴز௖૸ϐࡌᑐނ౛ኳᔕπڀ Ecotect AnalysisǴനࢂ߃җम୯ Square One

Ϧљ໒วޑғᄊࡌᑐ೛ी೬ᡏǴ2008 ԃ೏ Autodesk ϦљԏᖼǶEcotect Analysis
ϩ݋ጄൎቶݱǴவϼ໚ᒟ৔ǵВྣǵ፿ጬǵ௦Ӏǵྣܴǵ࠻ϣᖂ൑ǵ࠻ϣѦ॥൑

฻ኳᔕӛࡋǴ఼ᇂΑ዗ᕉნǵ॥ᕉნǵӀᕉნǵᖂᕉნǵВྣǵ࿶ᔮ܄Ϸᕉნቹ

ៜᆶёຎࡋ฻ࡌᑐғᄊຑ՗ޑΎঁय़ӛǹӧࡌᑐ೛ीว৖ၸำύǴಃ΋ࣁݢ൨פ

ೕک߾ᇟݤǵಃΒݢǺ2D Ǻ3DݢπკኧՏϯǵಃΟࡼ Ǻኧݢኳᆶᔕ੿ǵಃѤࡌ

Տᇙ೷ᆶࡌ೷ǴEcotect ғᄊࡌᑐຑ՗೬ᡏ௖઩ࡌᑐȹӀǵॣǵ዗ǵ਻ǵёຎ܄ȹ

ӛޑࡋᆘՅ೛ीǴᗌӛа᏾ӝኧՏ೛ीǵຑ՗ᆶᇙ೷ޑಃϖݢኧՏࡌᑐၮ୏Ƕ 
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კϤǵEcotect ᆶ BIM πڀ(Revit)ᏹբำׇ 
 

 ᆶᏹբ᝼ᚒӵΠǺݤᑐᕉნኳᔕຑ՗Бࡌ

(1)ຑ՗ȐEvaluationȑǺ 
ӧჴሞ຾Չբ཰߻Ǵຑ՗Ҟ኱Ȑ੿ჴȑس಍ޑ೛ीǴճҔኳᔕБݤуаϩ݋Ǵ

ёϷԐว౜୺Չਔёૈวғୢᚒᆶբ཰౟ᓍ܌ӧǴԶૈٛጄׯ๓ܭ҂ฅǶ 

(2)КၨȐComparisonȑǺ 
КၨඹжБਢΠޑфૈ܈Кၨόӕբ཰฼ౣϷၸำǶኳᔕёҔаϩس݋಍ϐ

όዴۓᡂኧǴ߄౜੿ჴբ཰୏ᄊݩރǴ٠ૈගٮคჴሞπբ࿶ᡍޣǴᙖҗኳᔕϩ

 Ƕۺᡏཷڀၸำᆶ่݀ǴԶૈჹբ཰ำׇԖ݋

(3)ႣෳȐPredictionȑǺ 
ႣෳӚᅿ௃ݩΠޑᕮਏᆶว৖ǴႣӃᕕှёૈౢғϐ่݀Ǵफ़եᒱᇤղᘐ೷

ԋϐ॥ᓀǶ 

(4)௵ག܄ϩ݋ȐSensitivity AnalysisȑǺ 
ፓ࿯ǵϩک݋КၨӚӢનჹس಍ঁձ܈ᆕӝϐቹៜǶ 

(5)ന፾ϯȐOptimizationȑǺ 
ዴۓՖᅿӢનಔӝനԖճܭ᏾ঁس಍Ƕ 

(6)фૈ࣬܄ᜢȐFunction RelationsȑǺ 
ቹៜǶ྽य़ჹख़εЪፄᚇޑ಍سܭӭঁচӢჹ܈΋ঁ݋ᜢ߯Ǵϩޑҥ࣬ჹࡌ

ਔǴёаҔኳᔕ่݀݋ሡаፄᚇኧᏢीᆉԄϩ܈ҥኧᏢीᆉԄࡌݤᚒǴԶคୢޑ

 Ƕ݋຾ՉϩݤБޑ

(7)౟ᓍϩ݋ȐBottleneck AnalysisȑǺ 
 ๓ǶׯǴ٠уаڋज़܈բ཰΢౟ᓍ܈൨ၗྍଛ࿼פ
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4. ਢٯϩ݋ਢٯϩ݋ਢٯϩ݋ਢٯϩ݋ 
ᙖҗғᄊࡌᑐԋфਢٯǴёளځޕ࿯ૈЋݤᆶ߻ᘳྍૈޑ܄ൻᕉᆶᕉ׷ߥ਑

ၮҔǴаϷӧၗྍ೦Юཱུ܈ᆄ਻ংᕉნޑፓ࿯೛ीǴёբࣁ҂ٰ຾Չғᄊࡌᑐຑ

՗ኳԄϐୖԵǶ 

(1) НᅀࠠࡌᑐȐOrlando De Urrutiaȑ 

  

НᅀࠠࡌᑐҗՋ੤Уࡌᑐৣ༫ើӭВǸਜ਼Ꮉဓ٥ȐOrlando De Urrutiaȑ೛ीǴ

ஒНᅀރ׎ᔈҔࡌډᑐޑѦᢀύǴ٠ճҔϼ໚ૈஒޜ਻ᙯϯԋНޑബཥೌמǶӀ

ྍкىǵӛ๱ࠄय़ޑϼ໚ૈӀҷႝԣёаᕇ٠ڗճҔϼ໚ૈٰᵱϯН፦کวႝǴ

٬ҔǶӛчޑࣅᑐϣႝΚᆶྡࡌϣǴ࿯࣪࠻ዟྣΕ࣒Ψёа٬໚Ӏ೸ၸࡋ೸ܴځ

࡭ߥӕਔΨૈޑሡૈྍ܌೯॥Ǵ٬ள࿯࣪ܭ೛ीǴό໻ёаҔރᆛ਱ࢂ߾΋य़ޑ

ϣథ౏ǴԶЪ௦Ҕ࠻ Teex Micron ೛ഢஒᔸޜ਻հᏉԋё໯ҔޑપᵱНǴ၀ Teex 
Micron วႝᐒ஑ྕࣁߐཪǵዊᔸޑ਻ংӦ୔Զ೛ीǴന፾ྕࡋϟܭ 20 Կ 40 ឪ

МࡋȐ68 ډ 104Fȑϐ໔Ǵᔸ਻ޑ౛གྷጄൎࣁ 30%Կ 95%Ƕ၀ബཥ٬ೌמҔհᏉ

਻Ǵૈ୼ғౢ؂λਔଯၲޜࢩੇޑᇃวک 5Ǵ000 ϲޑНǴεε࿯࣪தೕ఩Нޑ

 ҔໆǶڗ

ҁࡌᑐஒࡌӧྕཪዊᔸੇޑ۞ᜐǴѤय़ᕉੇޑᕉნ׳ԖշܭуமНؓ଑୮ᆶ

Ꮙ่ǴВ໔ᇃวǵڹఁᏉ่ǴவԶᕇளё໯ҔޑપᵱНǶНᅀۭቫࡌԖН፦ೀ౛

೛ഢೌמکፓࢗύЈǴаᵱϯੇНߘکНߥ٠᛾ࠔځ፦Ƕࡌᑐ΢ቫࡌԖ΋سӈᇬ

๮୍ܺ೛ࡼǴவ΢ډΠ٩ԛࢂǺᢀఈᆵǵᇯᓔک SPA ཮܌ǵ଼܊يǵᓓᓔǵ৖

ំ᡺کН௼ᓔǴ೭٤೛֡ࡼᆶНǵᕉნکӆғૈྍ৲৲࣬ᜢǶ 
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(2) 3M ကεճᕴ೽εኴ 

 
೭০җကεճࡌᑐৣ Mario Cucinella ܌೛ीޑҾ཰ࡌᑐǴа҉ុ࿶ᔼϷࣽ

ᕉნ௓ޑ܄౛གྷڀБՏ೿کᑐᄬ೷ࡌǴόፕۺҾ཰౛ځᔈڥٰ܄ᑐ੝ࡌޑബཥמ

ഗᆶҥࡂӵǴٯᆢǴࡘ୷ҁޑᑐ೛ीࡌൔ֋ύǴջᏤЇ݋ᕉნϩޑǹவԜ୷Ӧڋ

य़ޑ೛ीǴ௦ڗၨᑈཱུှޑ،БਢǴаӀႝԄϼ໚ૈ݈(Photovoltaics)᏾ӝӧࡌᑐ

ᄬ೷ύǴࡽёԾՉႝٮǴय़݈ߎޑឦࣽמགΨബ೷ќ΋ᅿຎ᝺ऍᏢǶԶࠄӛޑҥ

य़வΒኴډϖኴ߾௦Ҕ໘ఊԄ೷ࠠǴ੮рޜ໔଺ࣁԖ፿ጬфૈޑ៛ѠǴନΑёᡣ

঩πӧԜೀࢲ୏ҶᏨǴת׳ᄽΑۑ࿯ᡂϯਔޑ጗ፂفՅǴߥៈࡌᑐխܭӧоǵহ

 ໾্Ƕډڙᆄ਻ংύཱུޑۑٿ

ќѦǴӧᕴ೽ޑчǵܿǵՋΟঁБӛޑҥय़Ǵ߾ᢃԖଯਏྕߥфૈ࣒ޑዟ஧

ჿǴёफ़եоޑۑ઻ૈǴ٠Ԗ΋ቫ᎑፦፿ጬس಍ߥៈ๱Ǵಔԋߏอό΋ׇޑӈ೷

ࠠǴ٬Нѳޑߏ܎ጕࡌ܄ᑐѦᢀ߄౜рࣽמགǴΨᡣຎ᝺ۯڀ՜܄Ƕଞჹӣᔈ਻

ংᡂϯਔޑᡂϯਔׯޑᡂǴϺฅ෌ਭΨ೏Ҕٰᆢ࡭೭০ࡌᑐޑ༾਻ং(micro 
climate)Ǵᡣ࠻ϣπբ୔ᏱԖന౛གྷࡋྕޑᆶྒྷࡋǴΨૈԖਏफ़եྕ࠻਻ᡏ௨ܫ

ໆ(Greenhouse Gas Emission)Ƕ 

 

 ነϺεኴߥϦ༜Ǻᕉޔࠟ (3)

 
ӧόᘐᘉεޑᏀՋঢѱ္ࡐᜤ࣮ډᆘӦǴԶᏀՋঢكϣεऊ 2,200 ࿤҇ۚޑ

Ψ΋ڙהޔᕉნୢᚒ܌஥ٰॄޑᏼǴӧന߈൳ԃ္ǴࡌᑐৣࠤکѱೕჄৣ΋ޔӧ

൨פ΋ঁૈ੃ନԡྟࢉᜦޑБݤǶJorge Hernandez de la Garza ೛ीΑ೭০ࠟޔϦ

༜ǴҾკࣁ೭ঁࠤѱݙΕᆘՅޑғڮΚǶ೭ঁϦ༜ࢂ΋ঁነϺࡌᑐރ׎ޑǴҗࡐ

ӭ୴᠄ޑ೽ҹಔԋǴΨࢂ΋০ϼ໚ૈࡌᑐǴѬૈԾ๏ԾىӦٮᔈНྍǹԜѦࡌᑐ

 ໔Ƕޜޑπբکࢲ༜ǴаϷғ޸ޜϺࣁ໔୔ϩޜ

ϼ໚ૈǴаϷکНߘ໔Ǵԏ໣ޜҔد܈ϦҔࣁ؂΋ঁ୴᠄೿ૈբޑϦ༜ޔࠟ

வ٣ၭբᅿ෌ࢲ୏ǹࠟޔϦ༜ޑᒳ่ࢎᄬЍኖ๱ϼ໚ૈႝԣ݈Ǵό໻ૈޜࣁ໔ၮ

բගૈႝٮǴΨૈᡣԾฅ॥໩ᄣޑ֌ΕࡌᑐϣǶ 
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5. ኳࠠᏹբਢٯኳࠠᏹբਢٯኳࠠᏹբਢٯኳࠠᏹբਢٯ 

 
კΎǵࣴࢎزᄬ 

 

ҁࣴزа Ecotect Analysis ϐ॥ᕉნຑ՗ٯࣁǴ٩Ᏽ୷Ӧ਻ংచҹǵ೛ीҞ

኱Ǵᏹբ೛ीБਢϐࣴᔕᆶঅ҅ຑ՗ၸำǴᙖҗёຎϯޑኳࠠϩ݋ǴڀᡏளрБ

ਢ໔ޑৡ౦܄Ǵ؁ځᡯև౜ᇥܴӵࡕ： 

 

(1)୷Ӧచҹ೛ۓ 

 

(2)ၩΕ਻ຝၗ਑ᆶኳࠠࡌҥ 

LAKELAKE
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(3)਻ຝϩ݋ᆶϩ݋ᆛ਱೛ۓ 

LAKELAKE

 

 

(4)WINAIR ॥ᕉნϩ݋೛ۓ 

 

(5)WINAIR ϩ่݀݋ 
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(6)ECOTECT ຎ᝺ϯϩ݋ 

 
(7)೛ीঅ҅ 

 
(8)অ่҅݀ 
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6. ่ፕ่ፕ่ፕ่ፕᆶ૸ፕᆶ૸ፕᆶ૸ፕᆶ૸ፕ 
ᙖշኧՏ೬ᡏᆶฯᡏޑᔈҔǴҁࣴزЬ஭ֹ᏾ޑ،฼ൻᕉᔈ၀ࢂхࡌࡴᑐ೛

ीǵຑ՗ǵᆶᇙ೷Οޑޣ᏾ӝࢎ܄ᄬǶ೭ኬޑ᏾ӝࢎ܄ᄬǴёаӧ೛ीჴ፬ᆶᇙ

೷ϐ߻Ǵεໆ෧Ͽ೛ी،฼ޑલѨǶ 

 
Ecotect ғᄊࡌᑐຑ՗೬ᡏࡌزࣴࣁᑐȹӀǵॣǵ዗ǵ਻ǵёຎ܄ȹӛޑࡋ

ᆘՅ೛ीǴ٩Ᏽ୷Ӧ਻ংୖኧచҹǴࡌ࿼ᕉნ೛ीኳࠠǹӧҁਢᏹբჴᡍύǴ่

ӝѦ௠ำԄ WindAirǴளډёຎϯޑঅ҅ຑ՗่݀ᆶჴ፦ྍૈޑӣ㎸ԋਏǶ຾΋

؁ё่ӝ Ecotect ᆛၡೌמϩ݋ѳѠǴϩࡌ݋ᑐૈྍਏ౗ᆶᅹ௨ܫໆຑ՗Ǵᙖҗ

೛ी߻໘ޑࢤБਢຑ՗Ǵׯ๓ࡌᑐᔼၮਏ౗ (efficiency)Զၲډғᄊਏ੻

(Effecitiveness)ϐҞޑǶ 
҂ٰࣗԿёӧόӕ਻ংచҹୖޑኧଷ೛ΠǴ຾Չፓ࿯೛ीᆶঅ҅ຑ՗Ǵኳᔕ

፾ࡌޑەᑐှ،БਢǶӧ෧጗ȐMitigationȑय़ӛǴаᆘࡌᑐ೛ीЋݤǵӆғૈ

ྍճҔǵԾ๏Ծޑىൻᕉس಍аϷԾ୏ϯඵૈ೛ഢǴ෧Ͽჹϯҡૈྍϐ٩ᒘǹӧ

ፓ፾ȐAdaptationȑय़ӛǴа໩ᔈ਻ংᕉნޑᄬ೷೛ीࠠԄǴ፾ᔈ҂ٰёૈཱུޑ

ᆄ਻ংᕉნǶ 
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