行政院及所屬各機關因公出國人員報告書

（出國類別：出席國際會議、考察）
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姓名職稱 ：
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出國地點 ： 澳大利亞
出國期間：  97年9月17日至9月25日
報告日期  ：97年12月
關鍵詞：綠建築、永續建築、綠建材、國際接軌

摘要：

本所依據行政院核定「生態城市綠建築推動方案」辦理推動綠建材國際接軌與推動綠建築國際交流合作，強化我國於綠建築與永續發展領域之國際影響力，提昇我國綠建築產業與技術國際競爭力，以增進台灣綠建築產業效益。本次出國計畫目的為透過該永續建築世界會議提供之交流平台，加強國際合作，展現台灣節能減碳綠建築推動成果，不僅拓展我國綠建築視野，也可提升我國在國際綠建築領域之能見度，並促進綠建材產業國際接軌。其計畫內容包括：
1.
參與世界永續建築研討會議暨展覽，本所共有2攤位，率同產業界展出台灣綠建材標章制度及綠建材產品，協助我國建材產業拓展海外市場契機。
2.
本所就我國綠建材標章系統及應用現況撰成“Taiwan green building material labeling system and its applications to sustainable building in subtropical zone”論文，業獲大會接受發表，加深國際間對我國綠建材標章推動成果之印象，同時發表本所相關研究成果之論文，合計4篇。
3.
參訪澳大利亞墨爾本地區具指標性，且符合亞熱帶建築特色之優良綠建築，經由實地訪查互動，充分瞭解國際上綠建築設計與綠建材應用趨勢。
世界永續建築會議 (World Sustainable Building Conference) 暨展覽，係每3年舉行1次之重要國際學術研討會，2002年及2005年分別於挪威奧斯陸及日本東京舉行，本(2008)年度則於9月21日至25日假澳洲墨爾本會議中心舉辦，由澳洲聯邦科學與工業研究機構(CSIRO)、澳洲維多利亞省永續會(Sustainability Victoria)、聯合國環境規劃署(UNEP)、國際建築研究聯盟(CIB)、國際永續建築環境協會(iiSBE)等相關國際組織共同主辦，會議目的係提供一個交流平台，使世界各國所提出的永續建築理論與構想，以及創新建材、創新技術及節能減碳設備，得以進行交流並做具體展示。SB08大會主題為「連結、生命、適居 (Connected, Viable, Livable)」，其內容包括專題演講、特別論壇、學術研討會、海報展示、廠商展覽、學生會議、SB07區域會議報告、以及實地參訪等活動。會議主要關注的議題有以下6個面向：(1)永續的規劃設計與管理；(2)永續建築議題(能源效率、水資源、健康環境、室內環境、營建產品及材料耐久性、創新設計模式、案例分析等)；(3)氣候環境變遷之適應方法與策略(永續目標、政府角色、全生命週期指標、評估方法等)；(4)市場訊息、政策法規及消費者的態度；(5)永續教育(學校教育、建築師教育、社區教育等)；及(6)達成永續的經濟效益或財務工具等，內容豐富深廣，大會共計發表論文474篇，專業人士2,000餘人參加，並有50家業界廠商、國際組織及研究機構等參展。本所台灣綠建材標章制度、建築外殼及屋頂節能改善計畫、綠空調改善計畫、健康室內環境等研究論文於會中發表，並針對SB07 Taipei區域會議進行成果報告，與各國代表及與會專家學者互動熱烈，獲得好評。
另為展現台灣綠建築推動成果，增進台灣建築產業承攬國際性業務，本所與國內建築產業界共同參加大會展覽，展出台灣綠建材標章制度及綠建材產品等內容，大會主席Greg Foliente博士、我國駐墨爾本代表處嚴處長克明、墨埠資深僑領陳會長義展均親臨指導，本次展覽使與會者廣泛瞭解台灣綠建築及綠建材推動現況，擴大國際參與及交流。
有關綠建築參訪案例為墨爾本第2市政廳，其為一強調通風排熱、遮陽、節能、節水、減碳、綠化、再利用等建築環境因子之綠建築，節能效益較一般綠建築高出64%，節水85%，係環境效益極佳之綠建築設計。
參加本次會議成果相當豐碩，主要心得與建議為（一）本所現有綠建築與永續環境研究領域與課題符合國際發展趨勢，並持續注意ISO永續建築營建發展情形。（二）賡續積極參與國際會議並發表相關論文(SB2011將於英國倫敦舉行)，並與國際組織合辦綠建築及生態城市相關國際研討會。（三）臺灣綠建材展覽成效良好，結合廠商參與國際性展覽亦有相當推廣效果。（四）會中與澳洲環保建材機構建立聯絡窗口，包括Ecospecifier以及Good Environmental Choice Label等，作為我國推動綠建材認證制度國際接軌之平台。（五）未來研究考量低碳綠建築、既有建築物綠建築改善以及相關節能減碳等永續性課題。（六）由永續建築延申至社區與都市亦為未來國際間相關研究有潛力重點課題之一。
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壹、緣起與目的

一、計畫緣起
台灣位處亞熱帶與熱帶氣候交界，自民國87年研發綠建築評估系統以來，相關概念與技術均已針對台灣氣候條件進行本土化之調整因應，因此台灣在綠建築推動方面，應可以扮演國際分工的角色，特別是提供同為環熱帶圈國家之參考與比對，加強與國際間綠建築領域的管道連結，國際間發展綠建築國家分佈如圖1。本所依據行政院97年1月核定「生態城市綠建築推動方案」辦理推動綠建材及綠建築國際接軌，擴大國際合作，以利國內綠建築產業及建築師拓展海外商機。因此，藉由積極參加綠建築相關國際組織（包含iiSBE、CIB、及WGBC等），參與核心工作會議、理事會議與相關國際研討會，或利用建立區域網路組織之方式，增進各國間聯繫與資訊傳遞，俾增進我國綠建築政策或技術在國際間影響力。
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圖1 國際間綠建築發展現況圖
二、計畫目的

本次出國計畫目的為透過該永續建築世界會議提供之交流平台，加強國際合作，增進各國綠建築發展及全球建築產業效益，並期以廣泛瞭解綠建築資訊及擴大國際交流，不僅提供國內綠建築推動參考，進而貢獻台灣綠建築推動成果至國際社會。其計畫內容包括：
(一) 參與世界永續建築研討會議暨展覽，本所共有2攤位，率同產業界展出台灣綠建材標章制度及綠建材產品，協助我國建材產業拓展海外市場契機。
(二) 本所就我國綠建材標章系統及應用現況撰成“Taiwan green building material labeling system and its applications to sustainable building in subtropical zone”論文，業獲大會接受發表，加深國際間對我國綠建材標章推動成果之印象，同時發表本所相關研究成果之論文，合計4篇。
(三) 參訪澳大利亞墨爾本地區具指標性，且符合亞熱帶建築特色之優良綠建築，經由實地訪查互動，充分瞭解國際上綠建築設計與綠建材應用趨勢。
本次出國計畫預期效益包括：
(一) 廣泛瞭解綠建築資訊、獲致產業與綠建材最新進資料，掌握產業契機，擴大國際交流，不僅提供國內綠建築與綠建材推動參考，進而貢獻台灣綠建築推動成果至國際社會。
(二) 確保我國節能減碳綠建築政策發展符合國際脈動，維持領先地位。
貳、參訪過程
一、世界永續建築會議簡介

世界永續建築會議 (World Sustainable Building Conference) 暨展覽，係每3年舉行1次之重要國際學術研討會，2002年及2005年分別於挪威奧斯陸及日本東京舉行，本(2008)年度則於9月21日至25日假澳洲墨爾本會議中心舉辦，由澳洲聯邦科學與工業研究機構(CSIRO)、澳洲維多利亞省永續會(Sustainability Victoria)、聯合國環境規劃署(UNEP)、國際建築研究聯盟(CIB)、國際永續建築環境協會(iiSBE)等相關國際組織共同主辦，會議目的係提供一個交流平台，使世界各國所提出的永續建築理論與構想，以及創新建材、創新技術及節能減碳設備，得以進行交流並做具體展示。
SB08大會主題為「連結、生命、適居 (Connected, Viable, Livable)」，其內容包括專題演講、特別論壇、學術研討會、海報展示、廠商展覽、學生會議、SB07區域會議報告、以及實地參訪等活動。會議主要關注的議題有以下6個面向：(1)永續的規劃設計與管理；(2)永續建築議題(能源效率、水資源、健康環境、室內環境、營建產品及材料耐久性、創新設計模式、案例分析等)；(3)氣候環境變遷之適應方法與策略(永續目標、政府角色、全生命週期指標、評估方法等)；(4)市場訊息、政策法規及消費者的態度；(5)永續教育(學校教育、建築師教育、社區教育等)；及(6)達成永續的經濟效益或財務工具等，內容豐富深廣，大會共計發表論文474篇，專業人士2,000餘人參加，並有50家業界廠商、國際組織及研究機構等參展。
二、SB08學術研討會

本次會議開幕式中澳洲環境及文化部部長Peter Garrett先生及維多利亞省環境部長Gavin Jennings先生應邀致詞，指出澳洲致力因應全球氣候變遷議題，將從建築環境、永續社區與生態城市等面向，多方促進澳洲永續發展，以擁有美好的居住環境(圖2)。
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SB08大會專題演講者包括澳洲、加拿大、美國、日本、中國等多國知名專家學者，其中日本岩村和夫教授更在其「氣候變遷及亞太合作夥伴關係」專題演講中，不僅將台灣綠建築EEWH系統列為當今國際間主要評估系統，並表列台灣參與綠建築相關國際組織活動之現況，大大提升台灣綠建築發展之國際能見度。會中本所何所長與大會主席Greg Foliente博士(圖3)、CIB秘書長Wim Baken先生(圖4)、WGBC 秘書長Andrew Bowerbank先生(圖5)、聯合國環境規劃署(UNEP) 永續建築與營建聯盟(SBCI)負責人Peter Graham博士(圖6)等多位國際組織重要領袖會晤，介紹本所研究業務及交換推動綠建築之經驗，並就本所明(2009)年即將舉辦之「2009綠建築邁向生態城市國際研討會」洽談合作方式，續經密切聯繫，業得WGBC及CIB等國際組織同意共同主辦或協辦。
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圖3 與SB08大會主席Greg Foliente博士會晤交流，並面邀其參加本所主辦「2009綠建築邁向生態城市國際研討會」並轉知其研究機構
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圖4 本所何所長、國立台灣科技大學鄭教授政利、與CIB秘書長Wim Baken先生洽談「2009綠建築邁向生態城市國際研討會」合作方式，並業獲CIB同意協辦(本所為CIB正式會員)
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圖5 本所何所長、Taiwan GBC副理事長鄭期霖博士、與WGBC秘書長Andrew Bowerbank先生會晤交流
[image: image11.jpg]4




圖6 與UNEP SBCI負責人Peter Graham博士會晤交流，介紹本所研究業務，為本次會議(SB08)所會晤之聯合國相關人員
本所依行政院核定之「生態城市綠建築推動方案」賡續辦理綠建材標章相關業務，並積極推動綠建材標章之國際交流與接軌。我國的綠建材標章包括建材生命週期「資源採取、製造、使用、廢棄再生」四大階段，第一，在資源採取與製造階段，考量建材之生態性，著重生生不息、無匱乏之虞的天然材料，且低人工處理，以求對環境無害、對人體無毒之用，是為「生態」之範疇。第二，以建材的使用階段而言，就國內室內裝修建材普遍過量、健康風險值過高的現況，對健康綠建材進行有效管制實有必要，建議以含低甲醛(HCHO)及低總揮發性有機物質(TVOC)逸散之室內裝修建材，降低對人體健康危害風險，是為「健康」之範疇。第三，因應國內建築常見之問題如建築環境噪音、基地保水性不佳、玻璃帷幕外殼耗能、炫光光害等問題，可藉由科學技術提升，以求獲得問題改善，並提高建材性能效率，可提升建築品質與生活環境之水準、降低整體能資源之耗用，是為「高性能」之範疇。第四，廢棄再生階段，再生建材是以回收國內廢棄物再製而成，並達到建材基本之安全性與功能性要求，是為「再生」之範疇。綠建材標章主要適用於生態綠建材、健康綠建材、高性能綠建材及再生綠建材等項目認定，其各種特性之綠建材分述如下：
(一)生態綠建材
人類過去長期重視經濟發展卻忽略自然生態環境的平衡，導致居住環境急速惡化、生物多樣性的消失、能源資源的枯竭等，考驗著人類的生存環境與未來發展。在永續意識抬頭的潮流下，檢視建築對環境的衝擊，建築材料的使用實為關鍵因子。生態綠建材即在建材從生產至消滅的全生命週期中，除了須滿足基本性能要求外，減少對建材之加工；對於地球環境而言，使用來自大自然源源不絕、用之不竭的材料，可降低資源耗盡之危機。
(二)健康綠建材
健康綠建材即對人體健康不會造成危害的建材，換言之，健康綠建材為低逸散、低污染、低臭氣、低生理危害特性之建築材料，避免有害健康之建材進入室內空間而危害使用者的健康。過去對建材之健康性較缺乏管制，在長期直接且暴露在高風險值之室內環境，加上空調換氣不穩定、對室內環境品質未加重視等因素，造成國人健康極大危害，故健康綠建材的評估以室內建材、裝修材料為主，控制此類由建材逸散出的污染含量，以創造對人體無害的室內環境品質，維護國人的健康。
(三)高性能綠建材
所謂高性能綠建材即在整體性能上，有高度表現的建材。這些物化性能除基本之安全性與功能性外，包含防音性、透水性、耐久耐候等特殊性能。針對傳統建材的缺陷，使用高性能建材可以提升建築的品質，減少不適當或過度建材的耗用，提高生活環境之水準，如：使用高隔音性能建材，促進居住品質提升；使用高透水性鋪面，提高基地保水能力等，皆為高性能建材的新價值所在。亦藉此促進綠色科技與建築之結合，與產業、學界、研發之跨領域整合，提高建築之價值，帶動整體建築產業革新。
(四)再生綠建材
再生綠建材為建築物資轉用或他項物資再製之建材，亦即將廢棄材料回收再用來生產之建築材料。在確保建材之基本材料性能，並對於有害事業廢棄物之限用之相關規定，避免造成二次污染及產生不良健康影響之條件下，定義資源化回收廢料之規範，訂定資源化回收廢料於再生建材中之配比。在建材再生性能部分，優先針對九類營建棄物，進行回收再利用，透過公共工程採購管道，使再生綠建材大量使用，並配合廢棄物處理的相關管制措施，增加國人對再生建材之接受度。
除上述健康、高性能、再生、生態性要求之外，並擬定綠建材通則，是四類認證項目均需滿足之基本門檻，透過評定的審議，篩選符合綠建材基本特性、管控生產過程、市場產品性能穩定的建材產品。
為提高我國綠建材標章之國際能見度，並促進國際學術交流與合作，本所何明錦所長業將上述我國綠建材標章系統及應用現況撰成“Taiwan green building material labeling system and its applications to sustainable building in subtropical zone”論文，受邀於大會發表(圖7及圖8)，現場出席踴躍，討論亦相當熱烈(圖9)；另國立台灣科技大學鄭教授政利(圖10)針對本所舊有建築物外殼及屋頂隔熱改善計畫共同發表“A Sustainable Approach of Energy Conservation in Improving the Envelope of Existing Buildings in Taiwan”論文、國立中山大學楊教授冠雄以綠空調節能改善發表“The Green HVAC Concept － Analysis of a National Research Program on HVAC System Renovations”論文、以及國立成功大學江教授哲銘以健康室內環境為題發表“The Aspect of Micro-Climate Differences and Adapted to the Execution and Promotion of the Technology for Improving Indoor Environmental Quality in Taiwan”等多篇論文，本所邱瓊玉研究員則針對SB07台北區域會議中本所參與情形進行簡報(圖11)，均有效加深國際間對我國綠建築以及綠建材推動成果之印象。
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圖7  本所何所長明錦發表綠建材論文
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圖8 本所何所長闡述我國綠建材標章制度，包括生態、健康、高性能、及再生等四大範疇及評估要項
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圖9 本所綠建材論文發表場次出席踴躍
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圖10 鄭教授政利針對本所建築外殼節能改善計畫發表論文
[image: image16.emf]
圖11 本所邱瓊玉研究員發表SB07區域會議成果報告
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本次會議以永續建築評估方法及其案例研析場次最多(28%)，創新設計與技術次之(17%)，目前ISO正研擬「永續建築之營建(Sustainability in Building Construction)」國際標準，近2年已完成ISO 21930及ISO 15392等一般準則(General Principles)，是我國最需要注意與觀察的重要發展趨勢，會中經與ISO永續建築委員會(TC59)專家挪威籍Guri Krigsvoll女士洽談，建議台灣可在會員參與架構之前提下，派出專家參與標準撰擬，如此才可使我國在環亞熱帶綠建築推動之經驗能夠做為研訂國際標準之重要參據。本次會議各領域比例如圖12所示。
圖12  SB08各專業領域比重圖

三、SB08展覽

有鑑於本會議為永續建築領域之重要國際會議，國際上許多產官學研代表均踴躍出席此盛會，並高度關注綠建築及創新建材之產品展覽，因此，國內綠建材業者為拓展產品商機，與國外廠商互相觀摩學習，進行科技交流，特參照2005年(SB05)參展經驗，與本所共同展出台灣綠建材標章制度及推動現況成果、優良綠建材等相關展出資料與樣品，本次會議計有茂系亞公司、佳大公司、太陽生物科技公司、歐德公司、家王公司等廠商，均派員與會及參展。

本次參展主軸為台灣綠建材(Taiwan Green Building Material)，參展內容係以獲得綠建材標章之廠商為原則，採自願參與性質，包括本所台灣綠建材標章制度說明、竹材地板健康綠建材、矽酸鈣板、防黴塗料、健康傢俱塑合板等項。本所展館以台灣原生竹林為入口意象(圖13)，建構一系列台灣生態、健康、再生、高性能綠建材產品展示動線，輔以「台灣亞熱帶綠建築的挑戰」英語影片說明，參觀人士踴躍，現場氣氛熱烈(圖14)。
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圖13 臺灣綠建材展覽入口意象與展示實景
[image: image20.jpg]


圖14  SB08展覽會場參觀極為踴躍
本次展覽我國駐墨爾本台北經濟文化辦事處嚴處長克明親臨展場致意(圖15)，當地資深僑領陳會長義展、台商會李會長珮玲等相關人士均到場了解台灣綠建材最新動態及與優良綠建材廠商合作之可行性，大會主席(圖16)與多位專題演講者(圖17及圖18)亦親臨本所展覽攤位參觀指導。本次參展及論文發表及綠建材解說文宣(圖19)業使國際間廣泛注意到台灣綠建材標章推動現況及綠建材研發成果，會中亦與澳洲Ecospecifier及Good Environmental Choice Label洽談綠建材交換認證事宜，兩者均認為可再針對標章評定項目、基準等細節繼續研商，作為建立交換認證之基礎。
[image: image21.emf]圖15我國駐墨爾本辦事處嚴處長(中)到訪及我國參展團成員合影
[image: image22.emf]圖16大會主席Greg Foliente博士(中)蒞臨本所展覽攤位參觀指導
[image: image23.emf]圖17大會專題演講者岩村和夫教授(左2)蒞臨本所展覽攤位參觀指導
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圖18  iiSBE秘書長Nils Larsson先生(左3)蒞臨本所展覽攤位參觀
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 [image: image5.jpg]R —rmann
Green Building Material-
Susirtie sty Opporuntion




[image: image6.jpg]



圖19 本所SB08綠建材推廣文宣
四、綠建築參訪

本次行程係參觀榮獲澳洲綠建築協會Green Star六星級認證之綠建築－墨爾本第2市政廳(CH2)
，為一強調通風排熱、節能、節水、減碳、綠化、再利用等建築環境因子之綠建築(圖20)。該建築為10層樓辦公建築，供墨爾本市政府540名員工使用，於2006年竣工，總樓地板面積12,536平方公尺，總造價5,104.5萬澳元(約新台幣13億5,269萬元)，其中用於添加綠建築特性之成本約1,130萬澳元，約占總造價之22%。
其西面採自動通風窗戶及垂直可調式木製遮陽板，可隨不同日照角度之外遮陽需求與不同季節之日照需求調整(圖21)。北側進行立體綠化(圖22)，屋頂設置花園、雨水收集系統、太陽光電系統等設施，南側外牆設置5座噴射冷卻塔(Shower towers)，每個噴射塔直徑1.4公尺，高度13公尺(圖23)，可從街面17公尺以上之高度吸入空氣，並因噴射塔中噴射水的蒸發冷卻，將其從35℃降低至21℃，空氣從塔中下沉，而後將涼爽的空氣送進1樓入口大廳與零售場所，以有效節省入口穿堂之用電需求。
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圖20 澳洲Green Star之6星級綠建築－墨爾本第2市政廳(CH2)
圖21可調式外遮陽木製百葉[image: image26.jpg]Green Building
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Human Health and Global Sustainability

I. Background:

Green Building Material Label System was established mainly
based on the provisions of the “Green Building Promotion Program”
of the Challenge 2008-National Development Policy issued by the
Executive Yuan (E.Y.), with the establishment of the GBM Label System
& Indoor Air-Quality Assessment as the 4th implementation phase.

II. Origin :

GBM label, depending on the principle of the entire lifecycle of
product-application, manufacturing, usage and waste recycling, has four
categories:

. Ecological GBM: considers the building material resources and
the process of manufacturing.

2. Healthy GBM: addresses the aim of how to lessen harmful effects

on human health.

3. High performance GBM: promotes the efficiency of materials and

their performance in various environments.

4. Recycling GBM: focuses on the reuse of wastes.

GBM is used to measure the conservation of healthy and ecological
living environment and to promote international competitiveness and
to advance the spirit of "Human Health and Sustainable Earth”.

GBM label, includes the issues of health, ecological, recycling and
high-performance. It is designed for modeling the standards for local
architecture and building to meet the social needs and the conditions of
local environment, and to link with international GBM to promote Taiwan's
image and its international competitiveness.

-

II1. Implementation:

Since July 2004, the Architecture and Building Research Institate
Ministry of Interior, based on the goal of “Green Building Promotion
Program,” started to implement the GBM label systems. It was not until
2005, that application for four categories in GBM label was totally permitted.
Prior to this only "Healthy ; and "Recycling ; were acceptable.

The Construction and Planning Agency has already supplemented
Section 17 of the green building materials as “Green Building”, intending to
implement the regulations of GBM. From January 2006, the GBM will push
that more than 5% of interior finish areas be fitted with green materials.

=Ecological, healthy
living environment

=high performance
of building materials

=resource reuse

=Enhance Taiwan’s
Green Building System

apromote the national
image and international
competitiveness

= Fulfill the spirits of
GBM Label as

Human Health and

Global Sustainability
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Prior to the application for
each kind of GBM Label, the
following general requirements
should be met

I. General Requirement:

1. GBM will produce no impact to the environment during each
stage of life cycle.

2. The function of the GBM shall conform to the current
specifications of CNS.

3. The quality and safety performance of the GBM shall conform
to the stipulations of the laws and regulations.

I1.Materials Restricted:

. Any composition of heavy metal in nonmetal materials shall

be in accordance with the Toxicity Characteristic Leaching

Procedure.

No asbestos. [A test report shall be enclosed.]

. No radioactive rays. [A test report shall be enclosed.]

No toxic substances as identified in the Environmental Protection

Administration, E.Y.

. No inorganic halides and other chemicals listed by the Montreal
Protocol.

swn

o

Healthy

Lessen ill effects on human health

Allowablo

. valuahﬁorm‘
Interior ="
Materials Emit TvOC

No prohibited substances

Healthy GBM is the material which will not endanger
the body, specifically low air emission, low pollution,
and low odor impact.

Ratings and Specification

Ecological

From nature back to nature
[ ccoogical cam ratng iems ]

Process

Ecological GBM by definition, should meet the
principle of taking natural resources as materials and
minimizing the use of energy and the use of artificial
materials, in the process from manufacturing to final
waste, and is expected “ to go back to nature ”.

Ratings and Specification

Adhesives ~ Door/Window

2.TVOC

Assessment items

Rate of emission

Wooden board * Paints
Flooring ~ Walling ~ Ceiling
board ~ Joint Sealant
Adhesives ~ Door/Window

<0.19mg / m? hr

2. Natural Vegetable Material
3 Natural Thermal Insiton Materi]
5. Synihelic Bath Fistures with Nor-Che

6. Pigments for Coloring Timber
7.Painting Material of Outer Layer]
8. Paint

9. Curtain

10.Wall paper

11.Joint Sealant

12.Other Natural Materials

Percentage of
natural material
above 80%.

( volume rate or 3
weight rate

1. HCHO Index No shortage Less labor
2 Items crisis treatment involved
i issi s .
Assessment items Rate of emission \:\’/2:::: The wood should |1 Explanation:procedure
Wooden board * Paints * 1.Wooden s 100% come from ;,{,’:,“sgﬁimﬂems
Flooring » Walling ~ Ceiling <0.08 I m2ehr Materials o o ] il:sa(zziiballefénr:ft of substances.
board * Joint Sealant -Ud g others " |2- Documents of certified

wood products.

3. Documents and report
of wood protection
treatment.

4. Report of GBM Low
emission testing .
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Recycling

Recycling GBM rating items
Requirements for source Pr
of building materials
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”‘M“‘" 3.Mixing proportion of

« Physical characteristic]

« Identity of dynamics
* Climate.resistant property

Salvaged building material processed into reusable
and recyclable materials are expected to meet the goal
Reduce, Reuse, and Recycle Waste |

Ratings and Specification
1.Particle Boards *

Percentage of recycled above 90% ; CNS2215.
2.Medium Density Fiberboard :

Percenmge of recycled above 90% ; CNS9909.
3.Wooden Furniture :
Above 60% recycled wood ; CNS14430,2837 and 2840.
4.Fiber Cement Board :

Recycled shall take up 50% or above except the cement :

CNS3802,13777 and 14890.
5.Compressed Concrete Paving Unit :

The percenta%e listed below, except the cement portion:

20%, 30%, 50%.
6.Hollow Brick :

The percentage of recycling is listed in the following except the

cement: tile A above 50%, tile B above 30%, tile C above 20%.
7.Aggregate :

Aggregates shall be 80% above; CNS1240 and 6298.
8.Ceramic Tile :
Percentage of recycled should be above 20%; CNS9738 ~ 9740
~ 9741 ~ 9742 ~ 9744 ~ 14909 and 3298.
9.Gypsum Board :
Weight of recycled is above 50%; CNS4458.
10.Common Bricks :

Percentage of recycled should be all)_t'nve 90%; CNS382.

- -

High-
performance

N = =

Reduce, Reuse and Recycle Waste High quality and high performance

Production
process

1
General

Testing

Ratings and Specification
1.Sound insulation :
Wall and roof members

Window
Door
Absorber with floor

Sound absorption materials

2.Permeability :

Permeability coefficient (K) shall be above 102 cm/s.
Water retention capacity : porosity =15%.

Endurance : Water absorption<10% ;

Abrasion Ratio=50% ; Chloride ion contents=0.4%.
Safety : Compressive and flexural strengths
CNS14995, 1232, 1233 and CNS9211.

3.Energy Saving Glass :

@ Assessment items
Single glazing
LOW-E glass
Laminated glass
Multiple glazing

@ Benchmark

Shading coefficient=0.35
Light Reflectance =0.20
Light Transmittance<0.5

o Test

CNS12381-R3161; ISO 9050

High performance i i e
et} USRI | e e

i e
High performance audit /\

The definition of High Performance GBM is that the
materials and units are supposed to pass a high
performance testing and be identified as high quality,
and be able to promote the total efficiency without the
flaws existing in conventional building materials.
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Alw=15dB 1SO140-8 1SO717-2
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圖22 北面立體綠化
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圖23大樓5座噴射塔將冷卻之涼

     爽空氣送進入口大廳，以收

     節能之效
CH2建築亦通過設於屋頂之通風孔吸入新鮮外氣，藉由單獨控制之地板風口送往各辦公室，並於屋頂設置6座排氣塔排熱(圖22及24)，並採用太陽能熱水系統、太陽光電系統，經統計整體節電較其他Green Star 5星級綠建築節省64%，較傳統之舊市政廳 (圖25)節約85%，水資源節約採用中水再利用與雨水利用，達到100%非飲用水之供應，如花木澆灌、沖廁等需求，整體節水達72%。本大樓設有80座自行車停放設施、9間沖澡室、總停車位僅21位(含1位無障礙車位)，鼓勵綠色運輸，總排放量為原市政廳之13%，減少天然氣消耗達87%，為一環境績效相當優良之綠建築。
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圖24 鳥瞰CH2屋頂6座排風塔           圖25 舊市政廳大樓
           形塑出建築特色
經由本次參訪澳洲優良綠建築CH2，可得十分重要的啟發，即綠建築設計必須因地制宜，符合在地氣候條件與環境需求。首先，CH2建築西面基本上是全面採用玻璃窗設計，再覆以垂直可調式遮陽百葉，墨爾本緯度較台灣地區高，這樣設計的好處除了夏季遮陽，降低空調使用耗能外，冬季可將百葉打開，獲得日照，同樣收取暖房節能之效，而台灣的冬季低溫期短，類似需求較不顯著，尤其是南部地區，綠建築西向更鼓勵採用適當的開口部設計，而不鼓勵進行全玻璃的設計。第二，有關其北側採取立體綠化，太陽光電系統朝北設置，均係因其位於南半球之故，因此，雖有許多綠建築設計手法可通用，但在設置時仍需考量當地氣候與自然環境條件，才能運用正確的手法，做出正確的設計，也是設計者在參考國外案例時最需要留意之處。綜上所述，強調本土氣候因子與發揮在地特色的綠建築設計舉世皆然，台灣推行的本土化綠建築政策確能符合國際趨勢與潮流。 
參、心得與建議
（一）本所現有綠建築與永續環境研究領域與課題，以及生態城市綠建築推動政策，強調本土氣候條件與在地特色，係符合國際發展趨勢潮流，可共同為全球氣候變遷議題，以及節能減碳工作做出努力與貢獻，並應持續注意ISO永續建築營建發展情形。
（二）本所應賡續積極參與國際會議並將本所研究成果彙集發表相關論文(SB2011將於英國倫敦舉行)，並與國際組織合辦綠建築及生態城市相關國際研討會，保持國際能見度，並發揮影響力。
（三）臺灣綠建材標章制度與綠建材產品展覽成效良好，結合廠商參與國際性展覽亦有相當推廣效果，達成預期效益。
（四）會中與澳洲環保建材機構建立聯絡窗口，包括Ecospecifier以及Good Environmental Choice Label等，作為我國推動綠建材認證制度國際接軌之平台。
（五）未來研究考量低碳綠建築、既有建築物綠建築改善以及相關節能減碳等永續性課題。
（六）由永續建築延申至鄰里、社區與都市亦為國際間研究未來有潛力重點課題之一，可供相關機關或地方政府推動參考。
附錄一 核定出國計畫書及行程表
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97年度內政部建築研究所

赴澳大利亞墨爾本出席世界永續建築研討會議(SB08)

暨綠建築實例參訪
行程表

	日期
	星期
	行程
	內容

	09/17
	星期三
	台北
	台北(墨爾本(前往墨爾本)

	09/18
	星期四
	墨爾本
	台北(墨爾本(抵達墨爾本) 

	09/19
	星期五
	墨爾本
	綠建築實例參訪

	09/20
	星期六
	墨爾本
	綠建築實例參訪

	09/21
	星期日
	墨爾本
	參加永續建築國際研討會議(SB07區域會議總結報告)

	09/22
	星期一
	墨爾本
	參加世界永續建築研討會議(綠建材論文發表)暨展覽

	09/23
	星期二
	墨爾本
	參加世界永續建築研討會議暨展覽

	09/24
	星期三
	墨爾本
	參加世界永續建築研討會議(建築節能改善計畫論文發表)暨展覽

	09/25
	星期四
	台北
	墨爾本(台北（抵達台北）


註：原訂9月26日回程，惟當日無班機返台。
附錄二 SB08學術研討會議程
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9月22日議程，本所何所長係於室內環境-2場次發表
9月23日議程
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9月24日議程，本所建築外節能改善計畫係於節能場次發表
9月25日議程
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附錄三  本所SB08綠建材標章制度論文
Taiwan Green Building Material Labeling System and its Applications to Sustainable Building in Subtropical ZonE
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Summary 
The Green Building Material (GBM) Labeling System of Taiwan proposed by the Architecture and Building Research Institute was officially launched in 2004 to systematically and effectively evaluate the performance of green building materials (Chiang 2004). The connotation of the GBM Label is mainly to enhance the built environment and to provide the actual benefit toward the concept of human health and earth sustainability. The system carries out quantitative assessments and laboratory tests based on a variety of measures in different stages of the life cycle of a building. Its criteria and standards are established accommodating with the subtropical climatic condition. In addition, the regulation of at least 5% mandatory green building material utilization has also been involved into Taiwan’s Building Code and become effective since 2006.

The GBM system covers four major aspects, including Health, Ecology, Recycling, and High-performance (ABRI, 2007a). The Healthy GBM for improving the indoor environmental quality requires low emission, odor free, and no asbestos. The Ecological GBM typically includes low toxicity processing and natural materials without shortage crisis. The Recycling GBM aims to reduce wastes and to reuse abandoned materials and recycling aggregates. As for High-performance, it basically refers to the materials with high permeability and high noise insulation. By the end of June 2008, 131 Labels have been conferred covering 1,032 green products. Among these products, the healthy material occupies 74%, and followed by the high-performance category 16%, recycling 9.2%, and ecological 0.8%. The percentage distribution indicates the health issue has been highly emphasized and points out the development trend of the building material market in Taiwan. The latest statistics and relevant studies also show that the GBM Labeling System is well coordinated with the current local sustainable building evaluation practices and can be further applied to the development of the eco-community and eco-city in subtropical zone.
1. Introduction
Green building material is one of the basic elements of a sustainable building. The serious energy and natural resources shortage that our living environment is currently facing shows an imperious demand on developing a better building material certification and management mechanism. Followed by the promotion of green building evaluation and labeling more than a decade, the Architecture and Building Research Institute (ABRI) of Taiwan proposed the Green Building Material (GBM) Labeling system in 2003 and officially launched in 2004, shown in figure 1. The system aimed to promote a sustainable built environment for the earth and a healthier living quality for human beings. It was established based on ISO15686 series, ISO21930 series, ISO14040 series, as well as the Integrated Building Performance (IBP) system proposed by the EU, to ensure the evaluation criteria and standards meeting the current development trend of the world. Both of the global and local environmental issues, such as anticipated exhaustion of fossil fuels, increasing and fluctuated energy prices (Meadows et al., 2006), environmental pollution problems, high dependency on imported resources, high temperature and high humidity, a large amount of CO2 emission from the building industry, as well as over 10 million-ton construction wastes generated annually, must also be taken into consideration to develop a comprehensive assessment tool for green building materials. In general, the assessment of green building materials begins with establishing criteria for evaluating the environmental performance of building materials. The criteria may incorporate low toxicity, minimal emissions, low-VOC assembly, recycled content, resource efficiency, recyclable and reusable materials, energy efficiency, water conservation, IAQ improvement, locally products, etc (Froeschle, 1999). The GBM evaluation system of Taiwan systematically comprises of four categories, including health, ecology, recycling, and high-performance. Its assessment mainly adopts the life cycle assessment approach, covering four stages of the life cycle of a building: resource exploitation, production, usage, and disposal and recycling.
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Figure 1 Taiwan green building material label
Among the above categories, healthy green building material is the major promotional emphasis in the system. With extensive material usage of indoor decoration and remodeling for housing, the formaldehyde (HCHO) in building materials and volatile organic compounds(VOCs) emitted in a warm environment can result in fairly high risk to be harmful to health (Shao et al,2003). According to relevant research results (Wu et al., 2003), the risk values of carcinogens such as the formaldehyde in building materials and VOCs in office spaces in Taiwan are 100 to 1,000 folds over the WHO standard, causing people to suffer from respiratory and skin diseases. With respect to the relationship between the GBM labeling system and the current EEWH green building evaluation system in Taiwan, analyzed as table 1, the GBM system can typically contribute to a healthier indoor environmental quality. The issues of indoor air quality (IAQ) (Wolkoff 1998), indoor environmental quality (IEQ), and indoor environmental health (IEH) have been addressed and being further studied. From the perspective of the “Architecture Doctor (AD)” concept, now researchers and experts would diagnose causes of IEQ problems and prescribe recipes, for instance, strategies of green building and green building material application. The GBM labeling system can thus provide for architects or designers with proper measures that are capable of accommodating local climatic conditions and meeting people’s health needs. For ecology, recycling, and high-performance, the GBM evaluation items can also effectively correspond to green building evaluation indicators and feed back to green building design.

Table 1 Relationship between Taiwan’s Green Building Evaluation and Green Building Material Application
	Green Building Rating System EEWH
	Green Building Material

	Category
	Evaluation Indicators
	Applications

	Ecology
	Bio-diversity

Greenery

Water Soil Content
(Water infiltration and retention)
	--

--

High-performance GBM (permeability),

Ecological GBM, Recycled GBM

	Energy Saving
	Energy conservation
	High-performance GBM (energy saving)

	Waste Reduction
	CO2 emission reduction

Construction waste reduction
	Ecological GBM, Recycled GBM
Ecological GBM, Recycled GBM

	Health
	Indoor environment

Water conservation

Sewage and garbage improvement
	Healthy GBM, Ecological GBM, Recycled GBM, High-performance GBM (sound insulation)
High-performance GBM
--


Since July 2006, the mandatory green building material utilization has been involved into Taiwan’s building code. For indoor decoration and floor materials in buildings, green building materials shall cover at least 5% of the total indoor decoration and floor material uses. Fulfilling the requirements of ecological, recycling, healthy, and high-performance attributes, the green building material regulation may effectively reduce environmental impacts and improve the IEQ, so as to gradually achieve “human health and global sustainability.”
2. Evaluation system, implementation and management

The major purposes of the GBM labeling system can be described in three aspects: 1) promotion of high-quality and healthy life; 2) protection of ecological environment; and 3) enhancement of industry competition ability. The system focuses on the entire building quality and effective management and control of human health risk factors. Its general requirement includes basic environmental protection aspects, such as no asbestos, no heavy metal, no radioactivity, etc. The evaluation system consisting of four categories is illustrated as figure 2 and described as follows:
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Figure 2 Framework of Taiwan green building material evaluation system
Ecological GBM: 
What is taken from nature shall be used in nature. The Ecological GBM is that, during its life cycle, the building material fulfills general requirements, uses natural materials (Berge 2001) without shortage crisis, consumes minimal resources and energy, requires less labor treatment, or possesses recycled characteristics after disposal. The goal is to promote the natural building material that is good for both the environment and human health. For example, ecological wooden structure materials shall come from the forest with sustainable management. The assessment includes the certificate of FSC (Forest Stewardship Council), PEFC (Programme for the Endorsement of Forest Certification schemes), or other certificates of origin, shown as figure 3.
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Figure 3 Evaluation of ecological green building material
Healthy GBM:
Since formaldehyde contained in building materials, and VOCS added during the production of indoor construction materials, application and glue preparation, under the climate condition of high temperature and humidity, harmful chemical substances may be emitted in the air and directly affect human health and indoor environmental quality (Chen et al. 2006). Thus, the system focuses on the management and control of the relevant hazards. The test is based on ISO16000, and the standard is HCHO is less than 0.08 mg / m2˙hr and TVOC less than 0.19 mg / m2 ˙hr, shown as figure 4.
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Figure 4 Evaluation of healthy green building material
High-performance GBM: 
In response to the green building design issues, such as building environment noise, poor ground water retention, glazed curtain wall causing energy consumption, and the problem of dazzling sunlight, the environmental performance of a building material should be concerned and involved. By improving building materials to resolve the problems and increase efficiency, the system intends to promote building quality and standard of the living environment (noise insulation, permeability, etc), and also reduce entire energy consumption, which is in the scope of high performance green building material. The assessment includes ISO717-1, ISO717-2, ISO11654, and the test follows ISO140-3, ISO140-8, ISO354, and ISO9050, shown as figure 5. The approach also presents the harmonization with the ISO standards in Taiwan’s GBM system.
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Figure 5 Evaluation of high-performance green building material
Recycled GBM:
In order to reduce construction waste, and to reuse and recycle the materials, the system focuses on the regeneration of green building materials, in order to ensure basic functional demand, and improve reuse rate of waste materials, in order to achieve a sustainable society, which is in the scope of recycled green building materials. The assessment includes the types of recycled materials, their sources, and recycled content percentage, and its test is based on the ISO and Taiwan’s CNS standards, shown as figure 6.


Figure 6 Evaluation of recycling green building material
For the practical operation of the GBM labeling system, the testing departments are national grade laboratories passing TAF accreditation.  The factory owners of building materials can file the application and supply test data with TAF certification, proofs of production, ingredient and quality control, and registration document of its legality.  Through the review by the Green Building Material Labeling Review Committee, suggestions of approval or rejection are given.  For those who pass and obtain the green building material label conferred by the Architecture and Building Research Institute, the label is valid for 2 years and renewable. In terms of post-market management mechanism of green building material labeling, non-scheduled spot checks are implemented to ensure the use of the GBM label and the quality of green building materials.
3. Evaluation results and market trend analysis
By the end of June, 2008, 131 Labels have been conferred covering 1,032 green products. Among these products, the healthy material occupies 74%, and followed by the high-performance category16%, recycling 9.2%, and ecological 0.8%, shown in figure 7. The percentage distribution indicates the health issue has been highly emphasized and points out the development trend of the building material market in Taiwan. For a non-toxic and healthy architectural environment, as well as sound-proof and permeable function of building materials, there are 1,032 green building material products, including 379 building decoration paints, 56 wooden floors, 63 wooden boards, 92 gypsum wallboards, 71 inorganic boards, 2 organic boards, 1 rug, 3 glue preparations, 2 crack fillings, 11 soundproof door, window and wall systems, 3 floor coverings, 28 high pressure concrete ground bricks, 2 absorbent material systems, 194 permeable bricks, 73 ceramic face bricks, and 52 healthy PVC products. Mostly, paints ranked the highest, followed by permeable bricks, as well as wooden boards and gypsum wallboards.
Figure 7 Percentage of four categories of GBM labeling promotion

Currently, the ratio of new and existing buildings is 3% to 97% in Taiwan. Using green building materials and green technology to improve indoor environmental quality and architectural environment, people can renew, reuse and prolong the life cycle and value of old buildings. Meanwhile, interdisciplinary integration of architecture, medicine, ecology, interior design and material technology transform traditional construction into a sustainable and circulating industry. Starting from energy saving and resource efficiency by combining an ecological circulatory system, corresponding local environment, community civilization, as well as historic and regional features, the GBM system creates a core concept of sustainable built environment in Taiwan.
4. Applications on sustainable building in the subtropical zone

Long-term research results indicated that the green building material evaluation standard should be based on its local environmental condition in the subtropical and tropical zone, which is applicable to the climate of high temperature and humidity. The GBM system also should be able to be applied to green building design and IEQ improvement. Building materials that meet the standards of the GBM labeling system may be used in various green building evaluation indicators. For example, indoor building material construction evaluation and sound environment evaluation among indoor environment indicators encourage the use of all of healthy green building material, ecological green building material, recycled green building material, and high performance soundproof green building materials.  Specifically, preferential credits are adopted in the green building rating system to reward ecological green building material uses.  In addition, soil water content indicators may choose high performance permeable green building pavement materials to increase water retention and storage.  It is to alleviate the effect of urban heat island effect and reduce the capacity of a public drainage facility, as well as the occurrence of city flooding.  The recycled green building materials meet the demand of CO2 and waste reduction indicators.  It can reduce the environmental burden caused by waste accumulation and the expenditure resulting from new resource development.  High performance energy-saving glasses may respond to the daily energy-saving indicator for reducing energy consumption.

The application of Taiwan’s GBM Labeling System on sustainable buildings in the subtropical zone focuses on the evaluation of chemical and physical building material evaluation.  In response to the climate of high temperature and humidity, biological factors are added into items of evaluation (Wu et al, 2005).  In a continuing effort of research and national policy, emphasis is on the ecological city in tropical zone.  From green building materials, green construction, eco-community, and, furthermore, eco-city, a complete circle has been constructed to build a healthy and efficient sustainable homeland.  The promotion experiences of green building materials and green building technology can be expanded to the living environment of countries in the subtropical/tropical zone and responded to the theme of SB08: “Connected, Viable, and Liveable.”
References

Architecture and Building Research Institute (ABRI), 2007a ,Evaluation Manual for Green Building Material (2007 New Edition).
Architecture and Building Research Institute (ABRI), 2007b ,Evaluation Manual for Green Building in Taiwan (2007 New Edition).
Chiang C.M., Chen J.L., Tzeng P.C., 2004, A study on the green building material label system in Taiwan, 2004 Sustainable Building Conference in Malaysia.

Meadows D., Rander J., Meadows D., 2006, Limits to Growth: The 30-Year Update.
Shao W.C., Chiang C.M., Chen T.Y., Chen Y.C., 2003, Integrated impacts of the indoor temperature on the characteristics of VOC emissions from local paints in Taiwan—solvent-based paints as example, 7th International Conference-Healthy Buildings 2003.
Wu P.C., Li Y.Y., Lee C.C., Chiang C.M., Su H.J., 2003, Risk Assessment of Formaldehyde at Typical Office Buildings in Taiwan, 《Indoor Air》 Vol.13,No.4, pp.359-363.

Wolkoff P., 1998, Impact Of Air Velocity, Temperature, Humidity, And Air On Long-Term VOC Emission From Building Products, Atmospheric Environment, Vol. 32, No. 14/15, pp. 2659-2668.
Berge Bjorn, (translated from Norwegian by Filip Henley with Howard Liddell_, 2001, The Ecology of Buildings Materials, Great Britain: Reed Educational and Professional Publishing Ltd.

Chen C.C., Chiang C.M., Shao W.C., 2006, A Study on VOCs Emitted Characteristics of Air Exchange Effect from Building Materials in Local Climate of Taiwan–Plywood and Varnish for Example, 2006 Healthy Buildings Conference in Lisbon (HB2006), Lisbon, Portugal.
Froeschle L.M., 1999, Environmental Assessment and Specification of Green Building Materials, the Construction Specifier, pp.53-56.

Wolkoff, P.,2003, Trends in Europe to reduce the indoor air pollution of VOCs, Indoor Air (13) 5-11.

Wieslander G., Norrack D., Bjornsson E., Janson C., Boman G.,1997 Asthma and the indoor environment : the significance of emission of formaldehyde and volatile organic compounds from newly painted indoor surfaces, International Archives of Occupation and Environment of Health 69, pp.115-124.

Wu P.C., Li Y.Y., Lee C.C., Li F.C., Huang C.Y., Chiang C.M., Su H.J., 2005, Changing microbial concentrations associated with ventilation performance in Taiwan’s air-conditioned office buildings, 《Indoor Air》, Vo15., No.3-1, pp.19-26.
Relevant standards:

ASTM D6670-01, 2001, Standard Practice for Full-Scale Chamber Determination of Volatile Organic Emissions from Indoor Materials/Product.
ASTM D5116-06, 2006. Standard Guide for Small-Scale Environmental Chamber Determinations of Organic. 

ISO (2004) ISO-16000-1 Indoor air - Part 1: General aspects of sampling strategy, International Organization for Standardization. Switzerland.

ISO (2004) ISO-16000-2 Indoor air - Part 2: Sampling strategy for formaldehyde, International Organization for Standardization., Switzerland.

ISO (2001) ISO-16000-3 Indoor air - Part 3: Determination of formaldehyde and other carbonyl compounds - Active sampling method, International Organization for Standardization. Switzerland.

ISO (2004) ISO-16000-4 Indoor air - Part 4: Determination of formaldehyde - Diffusive sampling method, International Organization for Standardization. Switzerland.

ISO (2004) ISO-16000-6 Indoor air - Part 6: Determination of volatile organic compounds in indoor and test chamber air by active sampling on Tenax TA sorbent , thermal desorption and gas chromatography using MS/FID , International Organization for Standardization. Switzerland.

ISO (2006) ISO 16000-9 Indoor air - Part 9: Determination of the emission of volatile organic compounds from building products and furnishing - Emission test chamber method. , International Organization for Standardization. Switzerland.

WHO, World Healthy Organization, 2001, “Housing and health Programmes”Report.

WHO, World Healthy Organization, 1989, Indoor Air quality: Organic Pollutants, Copenhagen, EURO Reports and Studies No.111.

WHO, World Healthy Organization, 2000,Air Quality Guidelines for Europe, second ed. European series 91.

GREEN STAR





Singapore


BCA GREEN MARK





赴澳大利亞墨爾本出席世界永續建築國際研討會議(SB08)暨綠建築實例參訪


報告書











� 為利綠建築參考應用，首先須瞭解澳大利亞墨爾本位置及基本氣候條件：該城市約位於東經144度，南緯37.5度位置，夏季(12~2月)均溫13~26℃，冬季(6~8月)均溫6~15℃，月平均雨量48~68毫米。
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