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1、 必修科目Required Courses

316001
論文習作與研究方法
２
必
張國慶  上、,下
對研究生而言，具有論文（中英文）寫作的能力與充分瞭解研究方法為完成學業與未來繼續從事研究的基本要件。本課程將先講授論文寫作與研究方法的論理學、必要守則、及重要關鍵，再透過研讀環境保護中各種不同知識領域的期刊論文來精鍊技術論文的寫作技巧與熟練研究方法。
316001
Thesis Writing and Research
２
Ｒ
K.C.Chang  F、S


Methodology

The capability of technical writing and the understanding of research methodology are essential to a graduate student.  This course will teach graduate students the logic, sufficient and necessary conditions, and key points of technical writing and research methodology first. And then via reviews of a variety of different excellent environmental-protection related papers from technical and scientific journals to further master the ability of technical writing and familiarize the methodology underlying research and development.
316002
專題討論
４
必
薩支高  上、下
本課程旨在訓練研究生對資料蒐集,整理，及表達的能力。學生選擇與環境科學環境工程、或論文有關的題目，蒐集文獻、閱讀、整理成摘要,然後提出報告、討論,並由參與教師評分。
316002
Seminar
４
Ｒ
J. G. Sah  F、S
This course is designed to train graduate students the ability in searching literature, organization of material and presentation. Students are required to select a topic in the field of environmental science, environmental engineering or that related to their thesis, search and review literature and drew up a brief. The presentation is scheduled for every student once a semester. Their performance is evaluated by the faculty member.

316003
碩士論文
6
必
指導教授  上、下
利用完整執行之試驗﹑觀察或實務操作，使學生能徹底了解並應用修課之知識﹑練習口頭報告﹑與科學論文之寫作。老師則藉由討論，提供改進之意見。
316003
Master Thesis
6
Ｒ            advisor     F、S

After a well-designed project being properly conducted by students, he/she will be asked to give a oral presentation and summit the thesis before a deadline. Knowledge acquired during the study should be made use of sufficiently in the preparation of the thesis.  Frequent and intensive discussions among teachers and students will be arranged to improve the quality of his/her research.
二、選修科目Elective Courses
316004
物化處理程序
３
選
黃益助  上
本課程著重於對環境工程領域中所應用物化處理程序的程序設計及操作之原理做一完整之介紹。內容包含：1.程序動力學與反應器工程2.混凝程序3.沉澱與浮除程序4.過濾程序5.吸附程序6.離子交換程序7.氧化－還原程序8.化學沉澱程序9.曝氣程序10. 萃取程序11. 高級處理程序12. 結論。
316004
Physical-Chemical Treatment
３
Ｅ
Y.C.Huang  F

Process
The objective of this course is to understand the principles governing the design and operation of physical and chemical treatment processes in environmental engineering including 1.Process dynamic and reactor engineering 2.Coagulation and Flocculation 3.Sedimentation 4.Filtration 5.Adsorption 6.Ion exchange 7.Oxidation-reduction 8.Precipitation 9.Gas transfer 10.Extraction 11.Advanced treatment process 12.Conclusion.
316005
生物處理程序
３
選
郭文健  上
本課程的目的在於提供學生一些生物處理之理論基礎，以便於學生在學習相關應用課程(如工業廢水處理)或進行論文研究時，能有學理依據並做正確之判斷。課程內容安排包括反應動力學，生物定量化學，喜氣生物處理，厭氧生物處理，生物硝化與脫氮，生物除磷等，課程中並安排一至三個實驗以便學生能有實做經驗，增進對問題之了解。
316005
Biological Treatment Process
３
Ｅ
W.C. Kuo  F
Objective of this course is to provide students a theoretical background in biological treatment processes.  With these fundamentals, when taking applied courses such as industrial wastewater treatment processes or working on the thesis research, students can have a better understanding.  Topics discussed in this class include biological kinetics, biological stoichiometry, aerobic biological treatment, anaerobic biological treatment, biological nitrification and denitrification, biological phosphorus removal, etc.  One to three experiments will be arranged in the course so the students can have some hand-on experiences that can promote the understanding of the course.
316006
環工界面現象
３
選
黃益助  上
本課程著重於界面現象在環境工程領域中之應用。其內容包含：1.界面熱力學2.表面張力與自由能3.固／液界面吸附4.固／氣界面吸附5.界面之電動性及應用6.膠體系統之穩定與去穩定7.金屬氧化物／氫氧化物表面性質8.膠體動力學9.在環工系統中之應用實例。
316006
Environmental Interfacial
３
Ｅ
Y.C.Huang  F

Phenomena
This course focus on the application of surface phenomenon on environmental engineering. Course outline as follos :1.Surface thermodynamics 2.Surface tension and free energy 3.Solid/liquid adsorption 4.Solid/gas adsorption 5.Surface eletrokinetic phenomenon 6.Colloidal stability 7.metal oxide and hydroxide surface 8.Colloidal rheology 9.Application environmental engineering.
316007
燃燒與焚化理論
３
選
張國慶  上
修習本課程的學生是假設其在流體動力學和工程數學上已具有相當好的背景，同時希望在物理化學上得到更明確的印證。本課程涵蓋有：1.氣體運動論和熱力學回顧 2.化學計量與熱化學 3.性質移轉源由  4.化學反應機構與平衡  5.反應性氣體動力論6.絕熱與容爆之燃燒化學反應  7.擴散性火燄  8.預混合性氣體火燄  9.爆震現象。
316007
Combustion and Incineration
３
Ｅ
K.C.Chang  F

Theory
It is assumed that the students will have good background of gas dynamics and mathematics through advanced calculus. also they may need some support in physical chemistry. The major subjects of this course are:1.Kinetic theory of gases and a view of thermodynamics 2.Stoichiometry and thermochemistry 3.The origin of the transport properties 4. chemical kinetics and chemical equilibrium 5.Reactive gas dynamics 6.Combustion chemistry including adiabatic and vessel explosions 7. Diffusion flames 8.Flames in premixed gases 9. Gas-phase detonations.
316008
土壤環境化學
３
選
余伍洲  上
本課程之內容其重點為：土壤固相之組成與結構，離子交換反應，無機離子之化學吸附與沉澱作用，土壤酸度，氧化還原反應，鹽分地土壤，土壤中微量與毒性元素，和土壤之有機污染物。期使學生在修讀過本課程後能對各類土壤的化學性質，及對各種污染物在土壤中的行為特性獲得完整而深入之了解，以便將來在土壤管理及在解決土壤污染的工作上，能夠勝任愉快。
316008
Soil Environmental Chemistry
３
Ｅ
C. J. Liao  F
The main contens of this course is as follow: Composition and structure of soil solids, Ion exchange , Chemisorption and precipitation of inorganic ions, Soil acidity, Oxidation-reduction reactions, Salt-affected soils, Trace and toxic elements in soils, and Organic pollutants in soils. This course will be a great help for students to resolve the problem of soil management and soil contaimination.
316009
環境毒物學特論
３
選
邱春惠、謝季吟
本課程主要瞭解內容包括環境毒物學的基本架構與其他學科之相關性；主要毒性物質之化學特性，生物化學的毒理作用、生物轉換、降解與解毒作用以及毒物對生物與生態系統的影響。另外,對於目前國內外發生案例、作用機轉及最新研究也將進一步探討。
316009
Current studies on
３
Ｅ
C. H. Chiou/C. Y. Hsieh  F

Environmental Toxicology
This course covers the description of the framework for environmental toxicology and  the relationship with other subjects.  The structural characteristics of typical toxic compounds, mode of biochemical action, biotransformation, biodegration and detoxication as well as the effects of toxicant on organism and ecosystem will be also introduced.  In addition, reviews of modern techniques and recent advances will be discussed in the course.
316010
環境影響評估特論
３
選
薩支高  上
本課程之目的在於教導研究生如何評估開發行為對環境產生之各種衝擊，及如何管理評估計畫。主要內容包括：(1)計畫之管理方法；(2)環境影響評估制度與觀念之源起；(3)程序與法規介紹；(4)方法論應用；(5)大氣環境、地表水及地下水、噪音振動、社經、土壤、景觀美質及生態等之預測與評估模式；及(6)公共參與決策。
316010
Special Topic on
３
Ｅ
J.G.Sah  F

Environmental Impact Assessment
The purposes of this course are to introduce graduate student how to assess environmental impact and how to manage an assessment project. It contains the following subjects: Methods of project management; Concept and source of EIA; Process and Acts; Methodology; Prediction and assessment of impacts on the air environment, surface and ground water environment, noise and vibration, cultural environment, socioeconomic environment, soil environment, visual impact and biological environment; Public participation in environmental decision making. 
316011
污染預防
３
選
張國慶  上
預防勝於治療，很多環境污染物質，尤其是工業廢棄物，皆可由改變製造過程，改善生產設備以及加強生產管理而減少或全部去除，亦即一般所謂之零排放(zero Discharge)，在污染物質未排放外界環境之前。亦可用種種處理技術加以去除。衛生教育及環境法規對污染之防止亦有相當之績效。本課程將研討各種污染之預防技術。部份時間將用來討論與此相關之環境法規與衛生教育問題。
316011
Pollution Prevention
３
Ｅ
K.C.Chang  F
Prevention is better than cure.Many environmental pollutants; particularly the industrial wastes, could be reduced or completely eliminated (the so called zero discharge) through the change in manufacture processes, improvement in production equipment and in plant management. They could also be removed or reduced by employing various treatment technologies. Health education and environmental legislation could significantly contribute to the prevention and reduction of pollutants. This course will look into various pollution prevention technologies. The educational and legislative aspects of will also be covered.
316012
廢棄物處理特論
３
選
黃武章  上
本課程著重於介紹各類之清運處理與資源回收技術，介紹事業廢棄物之分析與管理方法，透過課程使同學具備設計處理與再利用事業廢棄物之能力。

316012
Special Topic on Solid          ３  Ｅ
W. -J. Huang  F

Wastes Treatment
This course emphasizes the introduction of various clean and recycling techniques; the analysis and treatment of solid wastes. In order to prepare the design, treatment and recycling abilities of solid wastes for students.
316013
環境毒物檢測與管理
３
選
趙浩然、謝季吟 上
本課程配合高等環境毒物學而開授。其內容包括生態毒理學的概念、環境毒物檢測與分析、毒性測試、篩選與管制、人類風險評估、生態風險評估、事故與對策、管理制度、政策與法規。
316013
Measurement and Management
３
Ｅ
H. R. Chao、C. Y. Hsieh  F

of Environmental Toxicants
This course is designed to conducted concurrenty with advanced environmental toxicology. It cover the concepts of ecotoxicology, detection and analysis of environmental toxicants, test and measurement of toxicants, screen and control, human risk assessment, ecological risk assessment, case study, regulatory system policy and laws.
316014
環境工程規劃與設計
３
選
林傑  上
一個好的工作計畫在於周全的設計及規畫，規畫項目包括1.工作綱要2.流程及預算3.各項工作預估4.整體計畫進度核算5.計畫支出預估6.流程及預算狀況7.趨勢分析等。環境工程設施的設計在進行設計實體施工前，應涵蓋以下各層面的步驟(1)建議流程圖說(2)系統質能平衡計算(3)觀念設計配置(4)相關周邊環境特色(5)排放物質特性分析(6)初步設計圖完稿(7)主要設備目錄建立(8)設計費用預估(9)機械、結構、電氣等設備之計畫圖(10)設計規範(11)圖審及修訂(12)建造費用預估，本課程之主要內容將涵蓋各規劃與設計之子題。
316014
Environmental Engineering
３
Ｅ
C.Lin  F

Planning and Design
A good work plan can be used as a ready reference document throughout the project. The work plan should include 1.Task outline 2.Schedule and budgets 3.Estimating individual task progress 4.Computing total project progress 5.Estimating project expenditures 6.Schedule and budget status 7.Analyzing trend. The design development for most environmental engineering facilities consists of the following phases of activities, which must be completed prior to commencing construction. (1)Proposal process flow diagram (2) System mass balance (3) Conceptual site layout (4) Medium (water, air, solid waste, liquid waste) characteristics (5) Estimated discharge characteristics (6) Preliminary drawing. (7) Develop major equipment list (8) Estimate design engineering cost.(9) Detailed drawings for mechanical, structural, electrical, etc. (10) Equipment specifications.(11) Final design review and corrections.(12) Construction cost estimate.
316015
空氣毒物學
３
選
陳瑞仁  上
本課程著重於廣泛介紹空氣毒性物質，( 如PCBs、PAHs、 Dioxins、VOCs  )其內容包括：危害性分析、法律規定性質、物理、化學、生物處理法、及熱處理法等管理及處理技術。並經由實例的介紹，以加強同學對毒性空氣污染物的學習效果。
316015
Air Toxics
３   Ｅ

S.J.Chen  F
The course emphasizes the broad introduction of air toxics (ex: PCBs, PAHs, Dioxins, and VOCs ), The contents of this course include: hazard assessment, laws and regulation, characterization of special air toxics, physical, chemical, biological treatment, and thermal processes. In order to understand this dynamic field better, numerous case studies will be provided, which should assist the student in relating to actual environmental situations.
316016
空氣污染物採樣分析
3
選
謝連德  上
本課程之目的，在使學生瞭解環境中空氣污染物質之採樣及分析方法。課程包括大氣採樣儀器之基本設計原理、基本操作步驟、污染物質分析之原理、污染物之物理與化學分析方法，以及空氣污染物質之氣相與固相之分佈討論。

3106016
Air Pollutants Sampling and
3
Ｅ
L.T.Hsieh  F

Analysis
The purpose of this course is to study the sampling of air pollutants from the environment and the analysis of air pollutants. Course contents include the basic principle of apparatus design, the basic methods of operation, the fundamentals analysis of air pollutants, and the physical and chemical analysis of air pollutants. The distribution of air pollutants in both gas phase and particulate phase are also included in this course.
316017
工業廢水處理
３
選
郭文健  下
本課程之宗旨在提供學生對於污水工程應用在解決工業廢水的污染防治上，做進一步之探討。課程前半部著重於介紹各種與水質有關之儀器設備、處理流程、單元等。課程之後半部則針對台灣較為普遍且污染問題嚴重之工業，如電鍍、染整、皮革、造紙、食品、石化業等，就其生產流程進行討論，並從減廢、資源回收再利用之觀點進行廢污處理介紹。
316017
Industrial Wastewater
３
Ｅ
W.C.Kuo  S

Treatment
Objective of this course is to study the applications of wastewater engineering technologies in industrial wastewater pollution control and prevention. In the first half of the semester, classes will be focused on the description of chemicals, instruments, equipments, units, and processes applied in industrial wastewater treatment. In the second half, focuses will be on industries such as metal-plating, dye and textile, pulp and paper-mill, food-processing, and petrochemical. Classes will address topics of waste reduction and resource recovery, and then investigate the wastewater treatment techniques used among these industries.

316018
地下水污染整治
３
選
葉桂君  下
對於地下水污染狀況及整治復育技術之介紹，內容包括：地下水水文學之簡介，地下水污染源，污染物在地下水層之傳送、分解，地下水污染之調查，地下水污染之復育技術，及地下水水資源管理。
316018
Remediation of Groundwater
３
Ｅ
K.J.Yeh  S

Pollution
This course introduces the study of groundwater pollution and its remediation technologies. Specific topics include: the review of groundwater hydrology, groundwater pollution sources, the transport and fate of pollution in the subsurface, the remediation technologies of groundwater pollution , and groundwater management.
316019
環境微生物學特論
３
選
趙浩然、邱瑞宇 下
本課程將授與微生物應用之相關知識，內容包括：海岸污染之微生物處理程序、污染控制之生物處理、有機污染物之生物復育、植物病害之微生物控制、都市固體廢棄物之堆肥化作用及微生物在食品工業之應用。
316019
Special Topic on
３
Ｅ
H. R. Chao，R. Y. Chiou S

Environmental Microbiology
This course is designed to present concept and knowledge to the application of microbiology. Topics covered will emphasize on microbial processes in coastal pollution, innovations in biological processes for pollution control, bioremediation of organic contaminants, microbial control of plant diseases, composting in the context of municipal solid waste management and microbial processes in food industry. 
316020
大氣物理化學
３
選
張國慶  下
本課程嚴謹且完整地提供與大氣相關的物理和化學最新知識，其中包括氣狀污染物與氣懸微粒的生成、成長、動力學、及性質、空氣污染的氣象學、大氣中物質的傳輸、擴散、及去除、雲的形成與化學、大氣化學與天候的互動、氣體與粒狀物的輻射和氣候效應、以及大氣化學與傳輸的數學模式推導。在這些領域中，重要結果均從頭導起，如此則學生可以對隱含在大氣程序的描述下的科學獲得最深入的理解，並且有能力將這些理論與結果做進一步的衍生與應用。

316020
Atmospheric Chemistry and
３
Ｅ
K.C.Chang  S

Physics

The object of this course is to provide a rigorous, comprehensive treatment of the chemistry and physics of the atmosphere, including the formation, growth, dynamics, and properties of gaseous pollutants and aerosols, the meteorology of air pollution, the transport, diffusion, and removal of species in the atmosphere, the formation and chemistry of clouds, the interaction of atmospheric chemistry and climate, the radiative and climatic effects of gases and particles, and the formulation of mathematical chemical/transport models of the atmosphere.  In each area the central results are developed from first principles.  In this way, the student will gain a significant understanding of the science underlying the description of atmospheric processes and will be able to extend theories and results beyond those for which we have space here.
316021
有害廢棄物處理與管理
3
選
林傑  下
有害廢棄物的處理與管理在過去二十年內有非常劇烈的轉變，而且隨著我們對於危害與管理方法知識的成長，亦將繼續有新的發展。本課程欲對此一複雜且跨各學科的領域提供完整的介紹，其目標為提供學生充分的背景資訊，以使學生具備開始思考如何解決有害廢棄物問題的能力，而非提供簡單的食譜式的答案。為了達成這個目標，本課程包含以下四部份：第一部份提供背景資料以使對有害廢棄物有一全盤的瞭解；第二部份檢視目前工業界使用的管理方法以了解有害有害廢棄物問題的大小與如何避免過去的許多問題再現；第三部份包含一些處理與處置的方法介紹；第四部份則涵蓋污染場址的復育。
316021
Hazardous Waste Treatment
３
Ｅ
C.Lin  S


and Management
The treatment and management of hazardous waste has changed dramatically over the past two decades and will continue to evolve as our knowledge of both the hazards and management methods grows. This course provides a comprehensive introduction to a complex interdisciplinary field. The objective is to provide a sufficient background to students so that they begin to think about how to approach hazardous waste problems rather than provide simple "cook book" solution. To achieve this objective, the course contains four major parts: PartⅠprovides background material for a complete understanding of hazardous waste; PartⅡexamines the methods currently used by management in industry to understand the magnitude of hazardous waste problems and how to avoid many of the problems of the past; PartⅢ contains selection of treatment and disposal methods; PartⅣcovers site remediation.
316022土壤污染調查與整治
３
選
許正一
本課程針對碩士班學生所開授主要內容包括土壤污染來源與污染物特性,場址調查技術與評估流程, 物理整治技術, 化學整治技術, 生物整治技術, 整治鏈概念, 最後以2-3個案例介紹土壤污染調查過程與整治策略運用.
316022
Soil Contamination Survey
３
Ｅ
Z. Y. Hseu

and Remediation
This course is mainly for students in master program. The major content includes source of soil contamination and contaminant features, site survey techniques and assessment processes, physical remediation, chemical remediation, biological remediation, and treatment train concepts. Eventually, 2-3 case studies are illustrated in soil survey of contamination and remediation strategies.
316023
氣膠學
３
選
謝連德  下
氣膠學是一門探討懸浮於氣相中之微粒的行為及特性的科學.在一個學期三學分的課程中,我們將介紹以下幾個主題:粒徑統計分布,氣相媒介的性質,個別粒子的動力學及擴散特性,外力場作用下的粒子行為,粒子的光學特性,以及粒子因成核,凝結,碰合而成長之機制.另外也將討論氣膠學在工業製造,環境問題,及工業安全衛生等方面之應用。
316023
Aerosol Science and Technology
３
Ｅ
L. T. Hsieh  S

Aerosol Science is about the properties and behavior of particles suspended in a gaseous medium. In the 3-credit course of Aerosol Science, several topics will be covered , including aerosol size distribution, properties of gases, particle Kinetics and Brownian diffusion, particle motion under external forces, optical properties, and particle growth by coagulation, condensation and nucleation. Besides, the applications of Aerosol Science will be discussed especially in the fields of manufacturing processes, environmental aspects, and industrial hygiene.
316024實驗設計
３
選
林耀堅  下
本課程之目的包括；(1)使學生熟悉如何架構一個完善的研究計畫，以及所須的發展過程，(2)評論及學習科學期刊中的實驗設計與方法，(3) 應用實驗設計的知識於學生本身的實驗研究。課程討論的主題包括；(1)問題的陳述，(2)因數水平範圍的選擇，(3)反應變數的選擇，(4)實驗設計的選擇，(5)實驗的執行，以及(6)數據的統計分析。

316024
Experimental Design
３
Ｅ
Y.J.Lin  S

The objectives of this course are (1) to familiar students with the development and the process of constituting a thorough research plan, (2) to criticize and study the experimental design from scientific research publications, and (3) to apply the knowledge of experimental design on students’ graduate research. The discussion topics will include the followings; (1) statement of the problem, (2) choice of factors, levels and ranges, (3) selection of the response variable, (4) choice of experimental design, (5) Performing the experiment, (6) statistical analysis of the data.

316025
環境系統模擬
３
選
李嘉塗  下
課程目的在讓學生對基本的數學模式能有所了解，作為一般閱讀文獻之學術工具，進而具備建構模式之能力，書寫質量平衡方程式，分析自然水體或處理流程系統之問題。授課內容包括對基本模式應用說明，輸送現象，化學反應動力學，化學平衡模式，湖泊優養化問題，傳統河川污染問題，毒性有機化合物等問題的探討等。
316025
Environmental System
３
Ｅ
J. T. Lee  S

Simulation

Objectives of this course are (i) to gain an understanding of mathematical modeling so the students can read the literature; (ii)to be able to write a mass balance; (iii) to be capable of building a model to analyze natural water pollution problems and treatment systems.  Topics covered include introduction and basic concepts, transport phenomena, chemical reaction kinetics, equilibrium chemical modeling, eutrophication of lakes, conventional pollutants in the rivers, toxic organic chemicals, etc.

316026
水污染防治特論
3
選
陳瑞仁  下

本課程之目的，在使學生瞭解環境中水污染之防治方法。課程包括工業上不同製成廢水處理、水污染防治原理、環境中水污染防治案例檢討以及新防治技術之介紹。

316026
Special Topic on
3
Ｅ
S. J. Chen

Water Pollution Control
The purpose of this course is to study the prevention and control of water pollution in the environmental engineering. Course contents include the basic treatments of industrial wastewater, the basic principle of water pollution prevention and control, and the case study on special topics in the environment. The introduction to new methods and treatments of water pollutants are also included in this course.
316027不確定分析及風險管理
3
選
陳庭堅

由於環境及工程經常面對複雜與大型化的問題，而須要評估與管理其風險。本課程介紹環境與工程問題應用時的不確定性與風險的量化分析，課程內容含蓋基本的機率、隨機程序、統計、不確定的傳播與條件分佈、系統的可靠度介紹、貝氏風險分析、以及風險為基礎的決策分析。分析的範例特別強調實際的環境與工程的應用，同時應用統計軟體R求解實際的問題。

316027
Uncertainty Analysis
3
Ｅ
T. C. Chen


and Risk Management

Environmental and Engineering problems can be usually face vast and complicated problems that require risk assessment and management. This course will introduce the quantify quantification of uncertainty and risk that will with emphasize on environmental and engineering applications. The course content will include fundamental probability, stochastic processes, statistics, uncertainty propagation and conditional distribution, system reliability, Bayesian risk analysis, decision analysis, and management based on risk. The examples introduced in this course will focus on real environmental and engineering applications. In addition, this course will use the statistic language R as the calculation tool to solve real problems.

316028
綠色產業特論
3
選
陳冠中

受到全球化趨勢影響，近年來國內外之環境議題連動性與日俱增，相關的國際公約例如斯德哥爾摩公約和巴塞爾公約，以及近幾年來歐盟陸續實施之廢棄電器與電子設備指令(WEEE)和有害物質指令(RoHS)等，在在都嚴重影響到產業界生產製程和原料使用之改變，和資源回收體系之建立。因此，本課程將著重在上述這些環境議題的介紹，討論這些議題如何漸漸的促進產業的轉型和生活習慣的改變，先進國家的因應策略和未來發展方向，以及我國綠色產業的發展和如何在科技上取得優勢。
316028
Special Topics on
3
Ｅ
K. C. Chen


Green Production
Due to the rapid development of globalization, issues of environmental protection have become one of the main streams of international trade.  Several conventions, such as Stockholm Convention and Basel Convention, and some EC directives, such as Directive on Waste Electrical and Electronic Equipment (WEEE) and The Restriction of Hazardous Substances in Electrical and Electronic Equipment (RoHS) Directive have serious impacts on manufacturing.  In this class, issues mentioned above will be introduced.  The influence of them on the manufacturing and peoples’ daily life, how developed countries deal with these issues and what their strategies are, and what advantages Taiwan have in the advanced technology in the development of green production will be discussed.
316029
綠色能源特論




3
選



黃國林

溫室效應與全球暖化議題已成為全球關切焦點，為了減緩溫室效應必須減少二氧化碳的排放量和空氣污染物的排放量，因此需要調整或改變現有能源供應的結構，並且使用較乾淨的能源（例如氫氣與少碳燃料），而燃料電池即是這些潔淨燃料的環境友善且效能佳的載具，已成為全球研究重點亦具良好商用潛力。因此，本課程以此為主軸，介紹以下單元：綜論、潔淨能源、燃料電池效率、質子交換膜燃料電池、鹼性燃料電池、磷酸燃料電池、熔融碳酸鹽燃料電池、固態氧化物燃料電池、其他類型燃料電池、燃料轉化、燃料電池的應用。

316029
Introduction to Fuel Cells


3
Ｅ



K. L. Huang
The increasing emission levels of greenhouse gases (i.e., CO2) are changing the earth’s climate. Currently, the world energy demand mainly relies on the supply of fossil fuels that may cause considerable amount emissions of CO2 and air pollutants. For this growing scientific consensus, it has been greatly in need to change the present energy supply structure and to use cleaner energies (e.g., hydrogen and low-carbon fuels). Using the cleaner fuels, fuel cells (FCs) are referred to environmentally friendly and highly efficient electrical generators; therefore, the world has a great research interest in the fuel cells that may possibly be commercialized in the future. Accordingly, this course focuses on the fuel cells: an introduction including the units of overview, cleaner energies, efficiencies of FCs, PEMFCs, AFCs, PAFCs, MCFCs, SOFCs, other FCs, fuel reforming, and application of FCs.
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