Course Policies and Objectives – Aircraft Propulsion

MAE 426 ( Fall 2018
Instructor: 
Dr. Andrew Nix




271 Engineering Sciences Building (ESB) Annex (2nd floor above Freshman Engineering)



Email:  andrew.nix@mail.wvu.edu
Phone:  (304) 293-0801




Mailbox: 813 ESB




Office hours: Tu - Thu 12:00 PM – 1:00 PM, other hours by appointment.


Note:  I have an “open door” policy.  If I am in my office and I am available to talk to offer help, I will.  However, I do prefer visits during office hours or by appointment.

Textbook: Aircraft Propulsion, by Saeed Farokhi, 2nd edition, John Wiley and Sons, Ltd.
Prerequisites:  Students in MAE 426 (Propulsion) must have passed MAE 336 (Compressible Aerodynamics) or an approved, equivalent course.  See your instructor immediately if you have not passed the prerequisite course.
Objectives:  The objective of this course is to develop knowledge of the thermodynamics and performance of aircraft engines, including aerodynamics and thermodynamics of inlets, compressors, combustors, turbines and nozzles.   The thermodynamics, operation, environment and design issues of aircraft gas turbine engines and components will be analyzed from the engine inlet to exhaust.

Classes: Class will meet for lectures and tests three times each week, MWF- 12:00-12:50 in NRC-E 101.
Attendance is not mandatory, but is strongly encouraged, and will be used as an aid in assigning borderline grades at the end of the semester. Unexcused absences on exams will NOT be made up, except as required by WVU policy.

Reading:  Assigned reading is shown in the lecture schedule by chapter and section.  Assignments should be read before the class for which they are listed. 

Reading Assignment Schedule:  The assignment schedule shows the material to be studied before each class meeting.  It is essential to keep up to date and see your instructor promptly if you have any difficulty.  About 1 hour of work outside of class is needed per class meeting.  Generally, homework will be due about once each week or two (as announced in class), depending on the topic area.  The reading assignment schedule is subject to change as the semester progresses depending on course progress.
Homework:  Assigned homework will be given in class and may include problems from the textbook and from other sources.  Help on homework will be available in class and during office hours.  Some or all homework will be collected at the beginning of class.  Late homework will not be accepted.  Collaboration on homework is strongly encouraged to the extent that it promotes mutual understanding by all involved.  It is expected that all work submitted for grading will be the work of the individual, no common responses are allowed.  Homework is meant to strengthen the concepts in the course is EXTREMELY important, both in your understanding of the material AND since it is 20% of your final course grade.
Written homework should be submitted properly headed (name, date, course and assignment number), professional and should be neat and legible.  Points may be deducted from improperly prepared and/or sloppy homework.  Engineering paper is preferred, please make every effort to use engineering paper.
Solutions for homework assignments will be distributed via email or posted online.
Tests and Exams:  Two tests and a final exam will be given.  All tests and exams will be closed book and closed notes.  Formula sheets will be prepared by the students, the format will be discussed prior to the exams.  The tests will cover the assigned material whether discussed in class or not.  If a test is missed, a grade of zero will be recorded unless excused by proper authority because of illness or emergency.  Make‑up tests will be given only in case of illness* or by arrangement in advance with the instructor.  

Grading:  


Homework, Project and Quizzes:
20% 





Test 1:




25% 







Test 2:




25%





Final Exam:



30%


The letter grade will be based on a straight 90-80-70-60… scale.  Generally, there will be no “curve” of grades.
Students should keep copies of ALL homework and exams in case of errors in grading records by the instructor.

The final exam is comprehensive, and will cover all material from the semester with weighting toward the last few chapters.


Expected Learning Outcomes:  This is a detailed course in aircraft propulsion. Typically, students taking this course are aerospace engineering (AE) or dual major (MAE) students. In this course, you will:

•
learn to develop a logical approach to solving problems related to aircraft propulsion (ABET Outcomes C,E)
•
gain an understanding of the design constraints of aircraft propulsion systems (ABET Outcome E)
•
gain an understanding the primary propulsion system components, their design and operation, contribution to overall efficiency and durability issues  (ABET Outcome C)
•
learn how to apply assumptions and simplifications in the solution to various aircraft propulsion problems (ABET Outcome E)
ABET Outcomes:  This course, consistent with the expected learning outcomes above, supports ABET Outcome C – “Graduates will have an ability to design a system, component or process to meet desired needs” and Outcome E – “Graduates will have an ability to identify, formulate and solve engineering problems.”  Class lectures, homework and projects will be aimed at promoting these outcomes as they apply to this course.
Teaching Philosophy:  As your instructor in MAE 426, I will do everything possible to help you learn and understand the material, but you must do your part. The student is ultimately responsible for actually learning the material
If you have a question on material, the textbook and homework, how I graded, or life in general, come and see me.  I am always open to answering your questions or meeting with to discuss your questions and concerns.  I teach engineering courses because I love helping students learn and enjoy the interaction with students.  Please DO NOT hesitate to ask for help at any time.
Notes on Class Etiquette:

· Make sure cell phones are turned off, or at minimum set to vibrate, during lecture. I do not want to hear your cell phone.
· Please do not type text messages in class.
· Do not engage in idle chat with friends during lecture. It is distracting to me and there are students around you that want to hear the lecture.
· I realize we are having class at noon.  If you can quietly eat lunch during lecture, please feel free.  I may ask you to share if it smells good though!
Inclusivity Statement: 
 “The West Virginia University community is committed to creating and fostering a positive learning and working environment based on open communication, mutual respect, and inclusion. 

If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with the Office of Accessibility Services (293-6700). For more information on West Virginia University's Diversity, Equity, and Inclusion initiatives, please see http://diversity.wvu.edu."
Academic Dishonesty:  Instances of academic dishonesty will be handled by the issuance of a grade of unforgivable "F".  This includes evidence of cheating on exams, quizzes, homework assignments, etc. and is applied to both the individual using the work of another and the individual who allows his/her work to be used by another.  Please refer to the West Virginia University Student Handbook for information relating to academic dishonesty.
Protection of Course Materials:  All course materials, including lectures, class notes, quizzes, exams, handouts, presentations, and other materials provided to students for this course are protected intellectual property. As such, the unauthorized purchase or sale of these materials may result in disciplinary sanctions under the Campus Student Code.
Constructive criticism: Suggestions relative to the conduct, format, and content of the course are welcome.  If you have suggestions at any time during the semester contact your instructor.  I take this VERY seriously.

	Statement on Academic Integrity

	The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code at http://www.arc.wvu.edu/rightsc.html. Should you have any questions about possibly improper research citations or references, or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter.


MAE POLICY OF ZERO TOLERANCE FOR ACADEMIC DISHONESTY

	Case
	Violation
	Penalty

	1
	Cheating on an assignment
	Zero in the assignment + Letter reduction in final grade

	2
	Cheating on a term project
	Failure in the Course + UF recommendation 

	3
	Cheating on an exam
	Failure in the Course + UF recommendation 

	4
	Cheating on the final
	Failure in the Course + UF + Susp. recommendation 

	5
	Other (doc. alteration, tampering with records, etc.)
	F, Rec: UF, Probation, Suspension, Dismissal

	6
	Disrespect, harassing of any kind to instructor or TA 
	Police report, UF, Suspension or Dismissal



	7
	Physical contact, or threat of any kind
	Police report + Expulsion 

	FORBIDDEN: The use of smart devices (smart-phones, pads, or wearable devices) in exams or quizzes, and the use of programmable calculators as directed by instructor.


	Important UNIVERSITY Dates

	August 15, 2018
	First Day of Classes

	August 21, 2018
	Last day to add courses

	September 3, 2018
	Labor Day Recess (University Closed)

	October 4, 2018
	Mid Semester Reports Due

	October 12, 2018

October 23, 2018
	Fall Break

Last day to drop a class

	November 6, 2018

November 17-25, 2018
	General Election Day

Fall Recess

	December 5, 2018
	Last Day to withdraw from the University

	December 6, 2018
	Last day of class

	December 7, 2018
	Preparation day for Finals

	December 10-14, 2018
	Final Exams 

	December 15, 2018
	Commencement

	
	


MAE 426 – Aircraft Propulsion – Fall 2018

PLANNED LECTURE SCHEDULE

*Notes:  This is a rough guideline for the progress of the semester and is subject to change

Some of the material is not in the textbook, indicated by “Notes” in the Chapter column

Also note, this is a new textbook for me as an instructor, so sections may be added or deleted as we progress through the course 

NOTE: Periods are for M-W-F lecture structure (max 40 lectures)

	Period
	Chapter
	Topics

	1-2
	Intro, 1
	Introduction, glossary and terminology, types of propulsion systems and gas turbine engines

	3-4
	2
	BRIEF Review of Compressible Flow

	5-7
	3
	Engine thrust and performance parameters:  Thrust, drag, fuel consumption; thermal, propulsive and overall efficiency, bypass ratio

	8-10
	4
	Gas turbine cycle analysis – Turbojet engine – Components and thermodynamics, nozzle thrust

	11-12
	4
	Turbojet performance

	13
	4
	Afterburners

	14-15
	4
	Gas turbine cycle analysis – Turbofan engine – Components and thermodynamics, performance

	
	
	EXAM 1 – Periods 1-15 – Generally Chapters 1-4

	17
	4
	Mixed-exhaust turbofan - Military low BPR ()

	18-20
	4
	Gas turbine cycle analysis – Turboprop engine – Propeller theory, cycle analysis

	21-23
	6
	Inlets and nozzles (brief intro)

	24-25
	7
	Combustors – Types and intro

	26-27
	7, Notes
	Combustion – Chemical balancing, fuel-air ratio, equivalency ratio

	28-29
	8, Notes
	Axial flow compressors and fans

	
	
	EXAM 2 – Periods 16-28 – Generally Chapters 4-8

	31-33
	8, Notes
	Axial flow compressors

	34-37
	10, Notes
	Axial flow turbines

	38-40
	10, Notes
	Turbine cooling

	41
	11
	Engine component matching

Other topics – If time

	
	
	FINAL EXAM – Comprehensive – Emphasis on new material

Scheduled for Wed., Dec. 12th - 2 PM - 4 PM


There will be no classes at WVU on the following days: Sep. 3rd (Labor Day), Oct. 12th (Fall Break), Nov. 17th - Nov. 25th (Thanksgiving/Fall Recess).

Potential dates for instructors travel:  Aug. 17th and 24th (EcoCAR), Oct. 19th (EcoCAR Fall Workshop), Oct. 5th (Instructor travel) - 4 lectures total.
* A note from a physician or the university infirmary is required.








