EES 5318    SEQ CHAPTER \h \r 1Industrial Ecology
Course Description: Discussion of similarities between ecological systems and industrial systems with the emphasis on material cycles, energy flow, pollution prevention, organizational structures, and environmental management. Fundamentals of natural ecosystems as models for the design, creation and operation of industrial systems and how industries can learn from their natural counterpart. Rationales of environmental performance evaluation tools including life cycle assessment, environmental cost accounting, and systems analysis. It will cover the topics of 1) Environmental analysis of civil infrastructure systems, 2) Life-cycle assessment, 3) Environmentally-conscious construction and infrastructure management, 4) Green building program, 5) Environmental management system, 6) Sustainable energy, 7) Green design and manufacturing, and 8) industrial ecodesign (e.g., residual product, resource recovery, contaminated site remediation, resources conservation). 
Credit: 3 semester hours - two lectures per week
Instructor:     Ni-Bin Chang, Ph.D., P.E.

ENGR2, Room 442F
Phone: 407-8231375


Email: nchang@mail.ucf.edu


Office hours: open

Mailing address: CEE Dept., 4000 Central Florida Blvd., Orlando, FL 32816-2450


Course materials: 
Required Textbooks:

1. Industrial Ecology by Graedel and Allemby (Prentice Hall)

2. Green Technology and Design for the Environment by Billatos and Basaly (Taylor and Francis)
Suggested Readings: 
Additional reading material will be posted and appropriate links will be available in the course web site. 
Course Objectives:

1. Provide the fundamentals of the new discipline of Industrial Ecology   

2. Learn how to use specialized tools for sustainable industrial design  

3. Promote a systems approach to assimilate industry systems to natural systems 

4. Develop collaborative learning skills and foster team-oriented approaches to problem solving. 

5. Promote critical-thinking and resourcefulness for sustainable industrial systems 

6. Utilize project-oriented pedagogy to promote multidisciplinary approaches to learning 7. Enhance oral and written communication skills using information technology tools.  

Learning Outcome: Students are expected to master the following areas after having taken the course

1. Environmental analysis of civil infrastructure systems,

2. Life-cycle assessment, 

3. Environmentally-conscious construction and infrastructure management, 

4. Green building program, 

5. Environmental management system, 

6. Pollution prevention, 

7. Sustainable energy, 

8. Green design and manufacturing. 

Evaluation:

The distribution of the overall grade is as follows:

· 
Mid-Term Exam: 30% 
· 
Homework: 10% 
· 
Term-Projects (oral presentations and written reports): 30% 
· 
Final Exam: 30% 
Topical outline and course schedule:
Week

General Topic

Reading

Specific Topics____
1

Introduction


Ch.1 & 2
Introduction









History









Industrial Ecology









Industrial Metabolism

2

Industrial Ecosystems

Ch.2 & 3
Industrial Systems Levels 

Integrated Industrial Systems

3

Environmental Issues

Ch. 4 & 5
Global Issues









Environmental Quality Issues



Risk and Industrial Ecology

4
Pollution Prevention

Ch. 6

1990 Pollution Prevention 



System Tools for P2

& 7

Act









Government, Law, and  









Economics

Eco-industrial Park

5

Design for Environment
Ch. 8, 9,
Eco-Product Design





Green Chemistry

&10



6

Design for Environment
Ch. 10 & 11
Choosing Material 

Green Engineering



Design for Energy Efficiency

7

Design for Environment
Ch. 12, & 13
Product Deliveries
Green Engineering

&14

Product Use



      
Design for End of Life


8

Mid Term Exam

9

Evaluating Environmental 
Ch 15 &16
Sigma Pro LCA

Performance

Life Cycle Assessment 


Life Cycle Products, 

Flowsheet Analysis for


Processes, Facilities,

Pollution Prevention



and Resources



Term Project assigned







10

Corporate Industrial Ecology
Ch. 19, 20
Indicators and Metrics


Environmental Management
    &21

ISO14001

Environmental Cost







Accounting

11

Systems Analysis

Ch. 22, 23
Industrial Ecosystem, Models

&24

, and Scenario Development

12

Sustainable Development 
Ch. 25

Green building initiatives


by Design


13

Final Projects due & Presentations



14

Final Projects due & Presentations






15

Final Exam  


____




____
____




____
