Green Engineering Concentration

Course: Wind and Water Turbine Fundamentals
This course introduces wind and water turbines for power generation, with a focus on current Horizontal Axis Wind Turbines (HAWT). Fluid machinery design concepts are developed which include: lift/drag mechanism, control volume theory, Euler’s pump equation and fluid machinery similitude. Application of control volume theory to wind and water turbine design and optimization is formulated, and applied to several case studies. The Betz limit and current HAWT wind turbine aerodynamic limitations are formulated. Key mechanical and electrical components are studied with a focus on overall system performance. New and novel wind/water turbine concepts are discussed and analyzed.
This curriculum was developed 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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COURSE POLICIES

Fall 2010

Class Meeting Dates:
Sept 2, 2010 – Dec 9, 2010

Class Meeting Times:
Thursday 5:20p.m. – 8:00p.m. 

Class Meeting Location: S110

CONTACT INFORMATION:

Cellphone – (414) 335-0614
       
email address – waltjr@charter.net 



Prerequisites - ME 316.

*IF A STUDENT WITHDRAWS FROM A COREQUISITE COURSE DURING 

THE SEMESTER, HE OR SHE MUST ALSO WITHDRAW FROM THE

COURSE THAT REQUIRES THE COREQUISITE.

Course Description: This course introduces students to wind and water turbines for power generation, with a focus on current Horizontal Axis Wind Turbines (HAWT). Fluid machinery design concepts are developed which include: lift/drag mechanism, control volume theory, Euler’s pump equation and fluid machinery similitude. Application of control volume theory to wind and water turbine design and optimization is formulated, and applied to several case studies. The Betz limit and current HAWT wind turbine aerodynamic limitations are formulated. Key mechanical and electrical components are studied with a focus on overall system performance. New and novel wind/water turbine concepts are discussed and analyzed. Students will become familiar with using control volume theory to both solve practical engineering problems, and to define design and performance goals for fluid machinery. Students will learn design procedures for diffusers, ejectors, pumps, lifting airfoils, propellers and wind turbines. The methods of assessing students include class interactions, homework assignments, two tests, a midterm, a project, and a final exam.

MATERIALS 

REQUIRED

Hansen, M.O.L., Aerodynamics of Wind Turbines – 2nd edition, Earthscan, 2008

Munson, B.R., Young, D.F., Okiishi, T.H., and Huebsch, W.W., Fundamentals of Fluid Mechanics, 6th edition, Wiley, 2009

REFERENCE

Janna, W. S., Introduction to Fluid Mechanics, PWS Kent Publishing Co., 3rd edition, 1993

SUPPLEMENTARY

Calculator - Scientific hand-held self powered

LEARNING OUTCOMES
The primary objective of this course is to introduce the student to wind/water turbines. Students will become familiar with basic fluid dynamic principles including using control volume theory to both solve practical engineering problems, and to define design and performance goals for fluid machinery. Students will learn design procedures for diffusers, ejectors, pumps, lifting 
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airfoils, propellers and wind turbines. After having successfully completed this course, the student will be able to perform the following activities:

  1)  Understand and use fluid dynamic flow concepts such as lift, drag, Kutta condition, boundary layers, total pressure, cascade theory, blade element theory, diffusers,  propellers, lift/drag polars, control volume theory and Betz limit; 

  2)  Analyze complex fluid dynamic problems using control volume theory to develop practical engineering solutions; 

  3)  Understand design and performance parameters associated with wind and water turbines; 

  4) Conduct blade element analyses and cascade analyses for wind/water turbines; 

  5) Develop procedures to evaluate the performance of fluid machinery including wind and water turbines; 

  6) Understand and use fundamental design procedures for diffusers, ejectors, pumps, lifting airfoils, propellers and various fluid machinery including wind/water turbines 

ASSESSMENT

Students will be evaluated on their performance on homework assignments, two tests, a mid term exam, a project, and a final exam.  Work will ordinarily be available for student review within one week of submission.  

REQUIREMENTS

A) Test, papers, etc.:  Weekly homework assignments, two hour tests, a midterm exam, a laboratory project, and a final exam.

B) Writing content:  One project with a writing assignment.

C) Computer use:  Computers can be used to simplify homework.  Computers are used to reduce and present the project data.

D) Attendance:  Class attendance will not be taken but class participation plays a role in the course grade.  Students are responsible for all material discusses in class. There will be no makeup for missed tests or exams.  If a student must be absent on the day of an hour exam, he or she should call Dr. Presz before the exam and leave a message.

METHODOLOGY



Lectures, problem solving, design project

GRADING

The following are approximate values:  Two Tests (20%), Homework (20%); Project (10%); Midterm (20%); Final Exam (25%); Extra Credit Class Participation (up to 5% at teacher’s discretion).

OTHER

A) Homework is collected regularly as announced in class.  Late homework cannot be accepted.

B) Written material is to be the student's original composition.
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C) Homework is to be done neatly on a clean piece of paper.  Follow the standard and sequential procedure of (1) stating the problem to be solved, (2) listing any assumptions and drawing schematics, (3) showing ALL your work and calculations, (4) boxing your answers, and (5) THINK about the validity of your answer.  Do NOT use the back of sheets.

D) You are not permitted to borrow your friend's calculator.

E) No make-up quizzes or exams will be given.

F) The instructor will be available for out-of-class-assistance.    

SIGNIFICANCE OF NUMERICAL RESULTS

When solving an engineering problem, the accuracy of the solution cannot be greater than that of the data provided.  “Since an accuracy of 0.2 percent for engineering problems is usually the standard, answers to four significant figures are usually required for numbers beginning with the figure "1" and to three significant figures for numbers beginning with any figure from "2" through "9", except when the data provided is less accurate.”[1]

INTEGRITY OF SCHOLARSHIP

"Honesty in all academic work is expected of every student.  This means giving one’s own answers in all class work (including reports), quizzes, 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.

ABSENCE DICTATED BY RELIGIOUS BELIEFS

Any student who is unable, because of his/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, however, that such makeup examination or work shall not create an unreasonable burden upon such school.  It is the responsibility of the student to make arrangements prior to the date of absence for completing the missed work.

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, the SDS Office in Deliso GO5 can be contacted for information.

CANCELLED CLASSES
If a class is cancelled by the College as a result of snow, or for any other reason, the course material scheduled for the cancelled class will be covered during the next held class.
