Green Engineering Concentration

Course: Alternative Energy Systems Design
This course is an introduction to the theory and application of various alternative energy systems, including solar, wind, fuel cells, geothermal, and ocean waves. Students will become familiar with ca1culating the thermal performance of various alternative energy systems, and learn the various limitations and practical examples where each is used. A project involving the design of an energy independent home is assigned. The methods of assessing students include homework, quizzes, examinations, classroom discussions, a design project, and a final exam.
This curriculum was enhanced by Western New England College through a Clean Energy Workforce Training Capacity Building grant. These grants were intended to prepare the Commonwealth’s training providers to meet the workforce needs of the clean energy sector. This grant program is offered through a partnership between the Executive Office of Energy and Environmental Affairs, the Massachusetts Clean Energy Center and the Executive Office of Labor and Workforce Development. The grant program was administered by Commonwealth Corporation.
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ME 445-40  Special Topics in Engineering:  Renewable/Alternative Energy System Design







& Certified Energy Manager Certification
Instructor: Curt M. Freedman, MSEM, PE, CEM, CEA, LEED® AP

Class Meeting Dates:

January 21, 2010 to May 13, 2010

*Class Meeting Times:
Thursdays at 6:00 PM to 8:40 PM (Note time change)

Class Meeting Location:  
Sleith Hall, Room 103

Off-Campus Office Information:
Telephone: (413) 567-1175 (9am to 8pm, Sun-Fri)






Facsimile: (413) 567-4019






e-mail:
  CMFENGRINC@aol.com





Address: 24 Ridge Road






 Longmeadow, MA 01106

Hours on Campus:
Thursday afternoons: 1:00 pm to 4:00 pm (ME Lab)

Sunday evenings: 7:00 pm-8:00 pm (SL 103) or by appointment

Prerequisites:
ME 303, ME 304 – Thermodynamics I & II

Course Description:


This senior and graduate level course is offered to mechanical engineering students, non-majors and graduate students.  This course is a study of alternative energy, energy management, and conservation methods and is intended for engineers having “green energy” interests or responsibilities for the operation of commercial buildings and industrial facilities.  

This course will serve to prepare engineering students for today’s energy job markets and the use of best available technologies to improve system performance and to reduce operation costs.  The means of assessing students include:  homework assignments, in-class exams, a term paper, and a comprehensive final exam.

Students will be prepped and complete the Certified Energy Manager (CEM) exam that will qualify them to receive the Energy-Manager-In-Training (EMIT) certification as sponsored through the Association of Energy Engineers (AEE) (www.AEEcenter.org).  Students shall also be enlisted as student members of AEE.

Topics include (but not limited to): 

1) Evaluation of utility rate design; 

2) Evaluation/modeling of “Clear Sky” solar insolation;

3) Study of energy distribution systems;

4) Engineering of efficient heating, cooling, and ventilation systems;

5) Evaluation of boiler, chiller, heat pump, and other mechanical systems;

6) Evaluation of motor drive systems; power factor correction; fan & pump laws;

7) Design of efficient lighting systems;

8) Energy transfer, ventilation loads, and building envelope evaluation;

9) Evaluation of power generation and co-generation facilities;

10) Renewable energy: geothermal, wind, solar, and heat recovery;

11) Engineering economy evaluations;

12) Conventional and alternative transportation technologies;

13) Sustainability: Engineering for the “New Industrial Revolution.”

Text:




Wayne C. Turner & Steve Doty:



Peter J. Lunde: 

Energy Management Handbook, 7th Edition

Solar Thermal Engineering
The Fairmont Press, 2009.




John Wiley & Sons, Inc., U.S.A., 1980.

ASSESSMENT

Students will be evaluated on their performance on homework assignments, examinations, special assignment, and final exam.  Work will ordinarily be available for student review within one week of submission.  In class examinations will consist of an open book session involving detailed calculations.  Graded homework problems will be assigned.

REQUIREMENTS


A.  Assignments and Examinations

The written work for the course will consist of homework assignments, two in-class examinations, one special assignment, and a final exam (no surprise quizzes).


B.  Writing Component

All written work is to be of the highest quality.  Each student is expected to demonstrate in writing his or her understanding of the literature supplied and the uses to which it may be applied to solve the problems posed.  Neat and logical organization of materials towards the goal of reaching a defensible engineering conclusion is required.


C.  Computer Usage 

Computer use is encouraged.


D.  Attendance and Assignments


       Each student is expected to:



1. Attend all class sessions and to be punctual; 



2. Complete all assigned homework that is to be collected and graded; 



3. Take all examinations;

4. Complete Special Assignment;

5. Complete scheduled final examination;



6. Satisfy the reading requirements;



7. Complete all assigned projects;

Note: Some accommodations may be made for working professionals who must be absent provided arrangements are made in advance with the instructor.

Calculation of numerical grade based on percentage of 100 points:



Component


% of total



Homework


25%



Site Tour (1)


  2%



Attend AEE meeting(s)
  3%



Exam 1


20%    



Exam 2


20%



Special Assignment

15%



CEM Exam


20%


------------------------------------------------------



Total Course Grade 
          105%

--( Note:  Homework assignments receiving an 85 or better will receive a “P” that counts as 100%

Final Letter Grade – Numerical grades earned and compiled throughout the semester will be converted to letter grades based on the ranges shown below.  The lowest graded homework assignment will be dropped from the overall grade.


A
93-100





A-
90-92

  



B+
87-89

  




B
83-86





B-
80-82
            




C+
77-79


C    
73-76


C-
70-72


D+
65-69


D
60-64


F
0-59

E.  Course Policies

1. Exam Policy: A student missing an exam will be given the opportunity to make up the exam only if he/she presents satisfactory evidence that his/her absence was unavoidable.  It is the obligation of the student to notify the instructor prior to the exam or within twenty-four hours of the time of absence, at which time, arrangements will be made for a make-up exam.

2. Attendance Policy: It is the student’s responsibility to attend class.  Attendance is very important since some information presented may not be found in the readings or in someone else’s notes.  Material missed in the lectures will not be re-lectured.  Failure to maintain consistent attendance in lecture can make it impossible to attain course objectives and can negatively influence a student’s grade. 

3. Students are responsible for the material contained in the text and in the auxiliary materials supplied, as well as any other topics discussed in class.

4. Homework assignments shall be handed in on the due date specified; students are encouraged to make photo-copies for review period during class.  Late homework will not be accepted except by prior arrangement.

5. Students are expected to review all Manhattan correspondence within 24 hours of submission. 

6.  Cancellation from inclement weather, instructor absence, or other missed classes:  In the event of cancellation for any the above reasons, classes shall be automatically rescheduled for Friday afternoon at 4:00 pm in SL 103 or other posted room location.
F.  Methodology

Lectures, videotapes, slides, books, documents, discussions, and problem solving.

G.  Grading

Each assignment, homework, project, examination problem will be assigned a weight when assigned.  The total points earned will be processed as a percentage of the total points available to the student.  The grade will be determined from the calculation.

H. Other

The instructor reserves the right to change both the course policy and the syllabus as the need arises.

I.  Integrity of Scholarship

The policy on Integrity of Scholarship for Western New England College:  “Honesty in all academic work is expected of every student.  The means giving one’s own answers in all class work (including reports), and examinations without help from any source not approved by the instructor.  Written material is to be the student’s original composition.  Appropriate credit must be given for outside sources from which ideas, language, or quotations are derived.”  Dishonesty is cause for failure and/or dismissal.

J.  Absence Dictated by Religious Beliefs

Any student who is unable, because of his or her religious beliefs, to attend classes or to participate in any examination, study, or work requirement on a particular day shall be excused from any such examination or study or work requirement which he or she may have missed because of such absence on any particular day; provided that such makeup examination or work shall not create an unreasonable burden upon the school.


It is the responsibility of the student to make arrangements prior to the date of absence for completing the missed work.

K.  Americans with Disabilities Act

The Department of Mechanical Engineering complies with the Americans with Disabilities Act in making reasonable accommodations for qualified students with disabilities.  To request academic accommodations, contact the Student Disability Service Office for information.

COURSE SCHEDULE

WEEK
DATE
ASSIGNMENTS 

TOPICS

1

1/21/10
Turner: 1, 2, 9, 15, 17
INTRO, HEAT TRANSFER,









HEATING DEGREE DAYS

2

1/28/10
Handout


SOLAR INSOLATION, 

WEATHER MODELING 

3

2/4/10

TURNER: 16


THERMAL SOLAR PANELS




LUNDE: 4, 5, 6

4

2/11/10
LUNDE: 7, 8


DYNAMIC MODELING, 

NUMERICAL TEHCNIQUES

5

2/18/10
HANDOUT


HVAC Systems, PSYCHROMETRICS,

TURNER: 5, 28

SWIMMING POOLS, Heat Pumps

6

2/25/10
HANDOUT


REVIEW

7

3/4/10





*-EXAM 1

8

3/11/10
TURNER: 16, 20, 11
PHOTOVOLTAICS, WIND ENERGY

HANDOUT


DYNAMIC MODELING, MOTORS


3/18/10




SPRING BREAK

9

3/25/10
TURNER: 4, 8, 25, 28
ENGINEERING ECONOMY, 









MOTORS/GENERATORS,









HEAT RECOVERY, GEOTHERMAL

10

4/1/10





REVIEW

11

4/8/10





*-EXAM 2

12

4/15/10
Turner: 13, 12

CEM Prep -  Lighting, CTRLS
13

4/22/10
Turner: 5, 10, 17, 22
CEM Prep - Boilers, HVAC, IAQ
14

4/29/10
Turner: 23,


CEM Prep - Sustainability

15

5/6/10

Turner: 27


CEM Prep - Verification

16

5/13/10




 (CEM Exam (Final Exam)

