 IND ENG 590: SUSTAINABLE ENERGY SYSTEMS AND INDUSTRIAL MANAGEMENT 

SYLLABUS
Instructor: Jerry L. Kaster, Ph.D.; School of Freshwater Sciences 

Office: SFS 3033 

Phone: 262-949-0842 

Email: jlk@uwm.edu 

Office hours: EMS tba; SFS Friday 1:00PM – 2:00PM; also by appointment 

Classroom: EMS E140
Time of course: Friday 9:30amAM – 12:20PM 

Credit 3 undergraduate or graduate credits 

COURSE DESCRIPTION: 

This course teaches students concepts of sustainability as they relate to industrial management, operations, and technologies. The subject is integrated over several areas of industrial engineering, industrial ecology, physics, biology, business and economics, and social science into a comprehensive body of knowledge that students will be able to draw from during their careers. 

READING assignments will be drawn from these resources:
	Ainger C., Fenner R.A. (2013) Sustainable Infrastructure: Principles into Practice ICE Publishing (available Oct/Nov. 2013) 
	ISBN-10: 0727757547

	
	

	McDonough W., Braungart M., (2013) The Upcycle North Point Press 
	ISBN 978-0-86547-748-3

	Bentivegna V, BrandonP.S. and Lombardi P (2012) Evaluation of the Built Environment for Sustainability Taylor and Francis 
	ASIN: B000Q35UAQ

	Randers J., (2012) 2052: A Global Forecast for the Next Forty Years Chelsea Green Publishing Co 
	ISBN-10: 1603584218

	Allenby B.R. (2012) The Theory and Practice of Sustainable Engineering Pearson (Prentice Hall) 
	ISBN10: 0 273 75216 2

	Flannery T. (2012) Here on earth - A twin biography of the planet and the human race Penguin 
	ISBN-10: 0241950732


	Brown L ( 2011) World on the Edge : How to prevent environmental and economic collapse Routledge 
	ISBN-10: 1849712743

	Harris F. (ed) (2012) Global Environmental Issues 2nd Edition Wiley-Blackwell 
	ISBN 987-0-470-68469-6

	Tester J., Drake E., Driscoll M., Golay M., Peters W. (2012) Sustainable Energy: Choosing Among Options 2nd edition MIT Press; 
	ISBN-10: 0262017474

	Porritt J. (2012) Capitalism as if the World Matters Routledge 
	ISBN: 1844071936

	Allwood J., Cullen J. ( 2012) Sustainable Materials - with Both Eyes Open: UIT Cambridge 
	ISBN-10: 190686005X

	Nicholas Ashford and Ralph Hall (2011) Technology, Globalization, and Sustainable Development: Transforming the Industrial State Yale University Press 
	ISBN-10: 0300169728

	Mulder M., Ferrer D., van Lente H. (2011) What is Sustainable Technology?: Perceptions, Paradoxes and Possibilities Greenleaf Publishing 
	ISBN-10: 1906093504

	Azapagic A., Perdan S. (2011) Sustainable Development in Practice: Case Studies for Engineers and Scientists 2nd Edition Wiley
	ASIN: B005FMLIMM


Joseph J. Jacobsen (2011) Sustainable Business and Industry: Designing and Operating for Social and Environmental Responsibility American Society for Quality (January, 2011) 
ISBN: 978-0-87389-802-7 

	Walker P., (2006) Change Management for Sustainable Development – a workbook The Institute of Environmental Management and Assessment (IEMA) Best Practice Series Volume 8 
	ISSN 1473-849X

	Mulder K., (ed) (2006) Sustainable Development for Engineers: A Handbook and Resource Guide Greenleaf Publishing
	ISBN 1 874719 19 5

	Diamond J., ( 2006) Collapse: how societies choose to fail or succeed Penguin Books Ltd 
	ISBN 0140279512


TASKS AND EXPECTATIONS: 

It is expected that all reading assignments be completed prior to class. Be prepared to engage in class discussion about the readings and the application of readings to current affair topics and organizations. Homework assignments are due at the beginning of each class following the assignment. One product of this course is a final written report and a presentation. If an unforeseen complication emerges, it is the responsibility of the student to contact the instructor to arrange the time, place, and method of homework delivery. 

All tests and the final exam will be taken on the dates scheduled. If an unforeseen complication emerges, it is the responsibility of the student to contact the instructor to arrange the time and place of testing. Attendance is necessary to maximize the final grade because points are given for discussion and lecture topics will be represented on the test and final exam. If lectures are missed, the student must arrange to acquire the missed notes from a fellow student. The professor will not supply missing lectures.
GRADING FOR UNDERGRADUATE STUDENTS: 

There will be a total of 700 points for the course. 

Assignments (6 * 50 pts. / assignment) 300 points 

Test 1 100 points 

Test 2 100 points 

Project presentation 50 points 

Project paper 150 points 

GRADING FOR GRADUATE STUDENTS: 

There will be a total of 1000 points for the course. 

The extra work performed by graduate students is highlighted in bold. 

Assignments on even weeks (6 weeks*50 pts./assignment) 300 points 

Assignments on odd weeks (6 weeks * 50 pts. / assignment) 300 points 

Test 1 100 points 

Test 2 100 points 

Project presentation 50 points 

Project paper 150 points 

SYNOPSIS PAPERS AND CRITIQUES

Synopsis papers and critiques are limited to a single page/12 point new times Roman/single spaced.

ESTIMATED STUDENT WORKLOAD 

The estimated workload for activities associated with the course are as follows:
Attendance at lectures 42 hours 

Reading assigned material 42 hours 

Exam preparation 16 hours 

Project work 20 hours 

Six assignments for all students 24 hours 

144 hours 

Six assignments for graduate students only 24 hours 

EVALUATION PROCEDURES 

Evaluation for the student’s baseline grade is based solely upon exams, work assignments, final paper, and presentaion. The final grade may be elevated beyond the baseline grade (but not lowered) based on student participation in discussions. 
Exams 

The two tests will not be cumulative. These tests will cover the weekly topics, handouts, and lecture material relative to the reading assignments. The first test will be primarily questions and problems taken directly from the material covered from the beginning of the course up to the week prior to the test date. The remaining test will cover the material covered after the first test to the end of the class. The final two weeks are dedicated to paper presentations and questions can be drawn from these presentations. 

Homework Assignments 

Assignments are evaluated based upon organization of the work, accuracy and grammar. Tables and figures should be numbered in the order they appear, titled and explained. Be sure to show all your work on mathematical problems because partial credit will be given for the percentage of the problem that is correct. 
CLASS SCHEDULE

(Variations of the schedule may occur due to logistical changes)

Week 1 – Sustainability framework: exploitation, resource degradation and biodiversity. 
Discuss what sustainability entails and how governing concepts fit with the idea of sustainability.
Week 2 – Energy sources 
All students: Write a synopsis paper discussing some aspect of the history of fossil fuels in society. 

Week 3 – Energy transformations and sustainability in industry
Discuss fundamental properties of energy as they translate into industrial management.
Graduate students only:  Lead discussion on the application of Lean concepts or Six Sigma to sustainability. 
Week 4 – Sustainability: oxymoron or measurable metric 
Graduate students only: Lead discussion of how sustainability is more than a mere concept. 
All students: Write a synopsis paper on just what is “sustainability”.

Discussion of what just what the idea of “sustainability” is and isn’t.

Week 5 – International standards: ISO 9000 (Operations), 14000 (Environment), 26000 (Social) 
All students: Write a synopsis paper discussing the current state of industrial function. 
Discuss how industry might be tweaked in a capitalistic economy.  

Week 6 – Industrial and economic reconfiguration: game theory strategy, production frontiers, product cycles, optimal thresholds, pricing structure. 
Graduate students only: Lead discussion on process mechanics and management strategy that facilitate sustainability. 

Week 7 – Exam I

Post-exam discussion

Week 8 – Supply chain logistics and food chain (web) parsimony.   
Graduate students only: Lead a discussion on supply/food chains as related to sustainability 

Week 9 – Speaker tba
All students: Write a synopsis paper relating the speaker’ topic and other aspects learned in class.
Week 10 – Drivers of industrial sustainability: resources, supply, demand, and the bottom line. 
All students: Write a synopsis paper on an application of the “triple bottom line” or an international standard. 

Graduate students only: 

Lead discussion on the drivers of sustainability.

Week 11 – Speaker tba

All students: Write a synopsis paper relating the speaker’ topic and other aspects learned in class.
Week 12 – Industrial technology practices supporting a greener economy. 
Graduate students only: 

Complete the textbook and other problems assigned in class and write a short paper on the diffusion of an energy technology or practice in a commercial or industrial setting. 

Weeks 13 & 14 – Project development and final presentations 
Week 15 – Exam II

Post-exam discussion

UNIVERSITY POLICIES
Link to the Secretary of the University web site (http://www.uwm.edu/Dept/SecU/SyllabusLinks.pdf) that includes the following University policies:

1. Students with disabilities. Notice to these students should appear prominently in the

syllabus so that special accommodations are provided in a timely manner.

http://www.uwm.edu/Dept/DSAD/SAC/SACltr.pdf

2. Religious observances. Accommodations for absences due to religious observance

should be noted.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S1.5.htm

3. Students called to active military duty. Accommodations for absences due to call-up of reserves to active military duty should be noted.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S40.htm

4. Incompletes. A notation of "incomplete" may be given in lieu of a final grade to a

student who has carried a subject successfully until the end of a semester but who,

because of illness or other unusual and substantiated cause beyond the student's control, has been unable to take or complete the final examination or to complete some limited amount of term work.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S31.pdf

5. Discriminatory conduct (such as sexual harassment). Discriminatory conduct will not

be tolerated by the University. It poisons the work and learning environment of the

University and threatens the careers, educational experience, and well-being of students, faculty, and staff.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S47.pdf

6. Academic misconduct. Cheating on exams or plagiarism are violations of the academic honor code and carry severe sanctions, including failing a course or even suspension or dismissal from the University.

       http://www4.uwm.edu/acad_aff/policy/academicmisconduct.cfm
7. Complaint procedures. Students may direct complaints to the head of the academic

unit or department in which the complaint occurs. If the complaint allegedly violates a

specific university policy, it may be directed to the head of the department or academic

unit in which the complaint occurred or to the appropriate university office responsible

for enforcing the policy.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S49.7.htm

8. Grade appeal procedures. A student may appeal a grade on the grounds that it is based on a capricious or arbitrary decision of the course instructor. Such an appeal shall

follow the established procedures adopted by the department, college, or school in

which the course resides or in the case of graduate students, the Graduate School.

These procedures are available in writing from the respective department chairperson

or the Academic Dean of the College/School.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S28.htm

9. Final Exam. The final exam requirement, the final exam date requirement, etc.

http://www.uwm.edu/Dept/SecU/acad%2Badmin_policies/S22.htm
10. Grading. Grading will follow University policy.

https://www4.uwm.edu/current_students/records_grades/grades.cfm#system 

