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AE 223: Statics, Spring 2016 

 

Instructor: Elizabeth Rollins 
Department: Aerospace Engineering 
Office Location: Wallace Hall 207 
Telephone: (316) 978-6476 
Email: elizabeth.rollins@wichita.edu 
Preferred Method of Contact: Email 

 Office Hours: Tuesday 1:00 – 3:00 pm, Thursday 3:00 – 5:00 pm 
or by appointment 
 

Classroom; Days/Time: Hubbard Hall 228, MW 12:30 – 1:45 pm 
Prerequisites: PHYS 313 
Corequisites: MATH 243 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If changes are made to the syllabus, the instructor will notify 
the class well in advance both by email and during lecture. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
You are expected to do all of your work individually.  Do not copy, or even slightly modify, material 
from handouts, references, websites, etc. when you prepare your assignments or take quizzes and exams.  
Explain and prepare things in your own words.  Cheating of any kind will not be tolerated.  Cheaters will 
receive an F in the class and will be subject to further discipline by the college and university. 
 
Course Description 
Statics is the first engineering course in engineering mechanics. It is the study of the equilibrium of rigid 
bodies, which includes beams, trusses, frames, and mechanical systems, under the action of forces. Both 
two and three-dimensional bodies are considered. It includes the study of centroids, centers of gravity, 
and moments of inertia. 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to: 

 Identify, formulate, and solve engineering problems 

 Apply their knowledge of mathematics, laws of physics and logic to solve problems involving the 
determination of unknown reactive forces on: 

– Statically determinate rigid bodies in equilibrium 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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– Centroids and centers of gravity, and inertia properties of areas. 
Required Text 
Hibbler, R.C.  Engineering Mechanics: Statics.  14th edition.  Pearson: Upper Saddle River, 2016. 

 Can be purchased through the WSU bookstore or online retailers. 

 Note: You will need to purchase access to the MasteringEngineering website, which will be used for 
homework assignments.  This access can be purchased with the textbook at the bookstore or directly 
through the website http://www.masteringengineering.com. 

 

Class Protocol 

Lectures 

 Attendance at class lectures is highly recommended. 

 BE ON TIME.  Good habits begin early – employers will expect you to be on time to meetings; 
therefore, I expect you to be on time to class to start developing this habit. 

 The student is responsible for all lectures, announcements, and assignments given during class. 

 Bring a calculator to every class.  This item will be used during the class for your benefit to practice 
problems. 

 Reading the newspaper or using cellphones (including text messaging) is not permitted during class. 
 
Communication 

 All written and oral communication will be done in a professional manner.  This applies to email 
messages in particular.  Otherwise, Houston, we will have a problem. 

 
General Class Notes 
The key to succeeding in this course is to put in the necessary time to understand the concepts.  
Outside of class, read the sections of the books corresponding to the lectures as outlined in the course 
schedule, and work through the examples in the book.  Use the quizzes as an opportunity to check your 
progress in the course – the quizzes are given for your benefit to help you.  Come to office hours to ask any 
questions you have about the course.  If you cannot come during the scheduled office hours, send me an email 
to set up an appointment. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  
 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92 A- 3.70  

86 – 89 B+ 3.30  

83 – 85 B 3.00 The B range denotes good performance. 

80 – 82 B- 2.70  

76 – 79 C+ 2.30  

73 – 75 C 2.00 The C range denotes satisfactory performance. 

70 – 72 C- 1.70  

66 – 69 D+ 1.30  

63 – 65 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62 D- 0.70  

http://www.masteringengineering.com/
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0 - 59 F 0.00 F denotes failing performance. 

Method of Evaluation 
3 exams at 16% each = 48 % 
Exam 4   = 10 % 
Final exam  = 24 % 
Homework  = 10 % 
Quizzes   =   5 % 
Initial Assessment Test =   3 % 
Attendance, 

Tardiness, Behavior = % (penalty or reward) 
      100 % 

 

Assignments 
Homework will be posted on the class page at http://www.masteringengineering.com each Wednesday after 
class and will be due at 12:00 pm the following Wednesday.  Late homework (after 12:00 pm) will not be 
accepted.  Homework assignments will consist of problems assigned on 
http://www.masteringengineering.com/; the problems are to be completed and submitted on that website. 
 

Quizzes 
A short quiz will be given as noted on the course schedule at the back of the syllabus at the beginning of class.  
If you arrive after 12:30 pm on the day of the quiz, you will not be eligible to take the quiz that day.  
The quiz will usually consist of one problem related to the homework completed prior to the quiz.  The 
lowest quiz score will be dropped. 
 
Exams 
Tentative exam dates are: 
 January 27 (Initial Assessment Test) 

February 15 
March 23 
April 18 
May 2 
Final Exam (Cumulative):  Wednesday May 11  10:00 – 11:50 am 

 
Note:  The instructor reserves the right to change the exam dates, but will do so well in advance and will notify 
the class.  Also, only non-programmable calculators will be permitted for use during quizzes and exams. 
 
Extra Credit (Suggested) 
Extra credit is not available for this course. 
 

Late Assignments 
Except for university excused absences, late work will not be accepted.  Also, if you arrive to class late on the 
day of a quiz, you will not be eligible to take the quiz that day. 
 

Missed Assignments and Exams 
It is the duty of the student to notify the instructor as soon as possible if they are going to miss an exam.  
Students will be allowed to make up exams in the case of a university excused absence or a documented 
medical issue that prevents them from attending that day.  The student must notify the professor no later 
than the start of the exam by email and submit the documentation of the absence as soon as possible to be 
eligible to retake the exam. 
 
Important Academic Dates 
For spring semester 2016, classes begin Tuesday, January 19, 2016, and end Thursday, May 5, 2016.  The last 
date to drop a class and receive a W (withdrawn) instead of F (failed) is April 1, 2016.  There are no classes on 

http://www.masteringengineering.com/
http://www.masteringengineering.com/
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Spring Break (Mar. 14-20). The final exam period is May 7-13, 2016. 
  



5 

GENERAL UNIVERSITY POLICIES 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-
3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Title IX 
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate sex 
discrimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence 
and stalking.  These incidents may interfere with or limit an individual’s ability to benefit from or 
participate in the University’s educational programs or activities. Students are asked to immediately 
report incidents to the University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 
978-5177. Students may also report incidents to an instructor, faculty or staff member, who are required 
by law to notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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student may speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
  

http://www.wichita.edu/heskett


7 

Tentative Schedule for 15 week class 
 
Note: This schedule is subject to change. 
 
Date Topic         Reading 
1/20 Introduction, Units, General Analysis Procedure, Vector Operations, Chapter 1, 

Vector Addition of Forces      Sections 2.1 – 2.3 
1/25 Vector Addition of Forces, Addition of a System of Coplanar Forces Sections 2.1 – 2.4 
1/27 INITIAL ASSESSMENT TEST, Addition of Cartesian Vectors  Sections 2.5 – 2.6 
2/1 Addition of Cartesian Vectors, Position Vectors, Force Vector Directed  Sections 2.5 – 2.8 

Along a Line 
2/3* Force Vector Directed Along a Line, Dot Product    Section 2.7 – 2.9 
2/8 Particle Equilibrium, Free-Body Diagrams, Coplanar Force Systems Sections 3.1 – 3.3 
2/10 Three-Dimensional Force Systems, Review    Section 3.4 
2/15 EXAM I        Chapters 1 – 3 
2/17 Moment of a Force, Cross Product     Sections 4.1 – 4.3 
2/22 Principle of Moments, Moment of a Force about a Specified Axis,   Sections 4.4 – 4.6 

Moment of a Couple 
2/24 Moment of a Couple, Simplification of a Force and Couple System  Sections 4.6 – 4.8 
2/29* Further Simplification of a Force and Couple System,    Sections 4.8 – 4.9 

Reduction of a Simple Distributed Loading 
3/2 Rigid-Body Equilibrium, Free-Body Diagrams,    Sections 5.1 – 5.3 

Equations of Equilibrium (2D) 
3/7 Two and Three-Force Members, Free-Body Diagrams (3D)  Section 5.4 – 5.5 
3/9* Constraints and Statical Determinacy     Sections 5.6 – 5.7 
3/14 Spring Break: NO CLASS 
3/16 Spring Break: NO CLASS 
3/21 Review, Simple Trusses, Method of Joints     Sections 6.1 – 6.2 
3/23 EXAM II        Chapters 4 – 5 
3/28 Zero-Force Members, Method of Sections, Frames and Machines  Sections 6.3-6.4, 6.6 
3/30 Frames/Machines (continued), Internal Loadings in Structural Members Sections 6.6, 7.1 
4/4* Shear and Moment Equations/Diagrams     Section 7.2 
4/6 Relations between Distributed Load, Shear, and Moment   Section 7.3 
4/11* Dry Friction        Sections 8.1 – 8.2 
4/13 Wedges, Review, Center of Gravity, Center of Mass,   Sections 8.3, 9.1 

and the Centroid of a Body 
4/18 EXAM III        Chapters 6 – 8 
4/20 Center of Gravity (continued) – Composite Bodies   Sections 9.1 – 9.2 
4/25 Moments of Inertia of Areas (Parallel-Axis Theorem, Radius of Gyration) Sections 10.1 – 10.3 
4/27 Moments of Inertia for Composite Areas, Product of Inertia for an Area Sections 10.4 – 10.5 
5/2 EXAM IV        Chapters 9 – 10 
5/4 Review 
5/11 Final Exam, 10:00 – 11:50 am 
* Quiz scheduled for that class 
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AE 227: Engineering Digital Computations, Spring 2016 

 

Instructor: Elizabeth Rollins 
Department: Aerospace Engineering 
Office Location: Wallace Hall 207 
Telephone: (316) 978-6476 
Email: elizabeth.rollins@wichita.edu 
Preferred Method of Contact: Email 

 Office Hours: Tuesday 3:00 – 5:00 pm: In the lab on the 3rd floor of 
Wallace Hall 
Monday 3:00 – 4:00 pm, Thursday 3:00 – 5:00 pm: In 
my office (207 Wallace Hall) 
or by appointment 
 

Classroom; Days/Time: Jabara Hall 127, MW 9:30 – 10:20 am 
Labs: Thursday 9:30 – 11:20 am (Wallace Hall 209) OR  

Friday 9:30 – 11:20 am (Wallace Hall 209) OR       
Friday 1:30 – 3:20 pm (Wallace Hall 209) 

Corequisites: MATH 243 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If changes are made to the syllabus, the instructor will notify 
the class well in advance both by email and during lecture. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
You are expected to do all of your work individually.  Do not copy, or even slightly modify, material 
from handouts, references, websites, etc. when you prepare your assignments or take quizzes and exams.  
Explain and prepare things in your own words.  Cheating of any kind will not be tolerated.  Cheaters will 
receive a zero for the assignment, possibly an F in the class, and may be subject to further discipline by 
the college and university.  See the attached Academic Integrity Policy for this course for further 
information. 
 
Course Description 
Engineering Digital Computations involves the study of programming using MATLAB and Visual-Basic.  
The course also includes an introduction to linear algebra and matrix methods for engineers, selected 
numerical methods for approximating functions, the solution of systems of equations, numerical 
integration, and the numerical determination of the roots of polynomials. 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to: 
 

 Demonstrate the basic principles of scientific programming in MATLAB and Visual-Basic 
 Document their codes in MATLAB well to communicate effectively 
 Apply linear algebra and numerical methods, such as root finding methods, Gaussian 

elimination, curve-fitting, and integration, to solve engineering problems. 
- The application of these methods to solve engineering problems provides the students 

with practical coding experience that reinforces their programming skills. 
- These techniques, skills, and modern engineering tools are necessary for engineering 

practice 
 
Required Text 
Attaway, Stormy.  Matlab: A Practical Introduction to Programming and Problem Solving. Third Edition.   

Butterworth-Heinemann: Amsterdam, 2013. 
 

Software 

MATLAB. The Mathworks: Natick. 

 Can purchase the student edition through http://www.mathworks.com/ . 

 Also available in the lab on the 3rd floor of Wallace Hall 

Microsoft Excel.  Microsoft: Redmond. 

 

Class Protocol 

Lectures 

 Attendance at class lectures is highly recommended. 

 BE ON TIME.  Good habits begin early – employers will expect you to be on time to meetings; 
therefore, I expect you to be on time to class to start developing this habit. 

 The student is responsible for all lectures, announcements, and assignments given during class. 

 If possible, bring your laptop to every class.  This item will be used during the class for your benefit to 
practice problems. 

 Reading the newspaper or using cellphones (including text messaging) is not permitted during class. 
 
Communication 

 All written and oral communication will be done in a professional manner.  This applies to email 
messages in particular.  Otherwise, Houston, we will have a problem. 

 
General Class Notes 
The key to succeeding in this course is to put in the necessary time to understand the concepts.  One of the 
goals of this course is for you to be comfortable with writing programs.  Therefore, you will need to spend 
time outside of class practicing methods and skills discussed in class.  Use the weekly quizzes as an 
opportunity to check your progress in the course – the quizzes are given for your benefit to help you!  Come 
to office hours to ask any questions you have about the course.  If you cannot come during the scheduled 
office hours, send me an email to set up an appointment. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  
 
 
 

http://www.mathworks.com/
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Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92 A- 3.70  

86 – 89 B+ 3.30  

83 – 85 B 3.00 The B range denotes good performance. 

80 – 82 B- 2.70  

76 – 79 C+ 2.30  

73 – 75 C 2.00 The C range denotes satisfactory performance. 

70 – 72 C- 1.70  

66 – 69 D+ 1.30  

63 – 65 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62 D- 0.70  

0 - 59 F 0.00 F denotes failing performance. 

 

Method of Evaluation 
3 exams at 15% each  = 45 % 
Final exam   = 20 % 
Homework   = 20 % 
Project    = 10 % 
Quizzes/Recitation Work =   5 % 

Attendance, Tardiness, Behavior = % (penalty or reward) 
       100 % 

 

Assignments 
Homework will be posted on the class Blackboard page (http://blackboard.wichita.edu) each Wednesday after 
class and will be due at the beginning of class (9:30 am) each Wednesday.  Late homework (after 9:30 am) 
will not be accepted. 
 

Homework Guidelines 
1. Written work must be professional, neat, and readable.  If the instructor or the grader cannot read it, it 

will be returned with a grade of zero. 
2. Calculations must be on 8.5 x 11 paper. 
3. Write only on the front side of each sheet. 
4. Staple all of your pages together.  Folded or paper-clipped homework will not be accepted. 
5. Write your name and the page number at the top right corner of each paper in your assignment, 

including any printed source code or plots.  5 points will be deducted from an assignment if this 
standard is not followed. 

6. Write down the pertinent given information and data and what is being asked for. 
7. Show the major steps in the solution of your problems.  Answers without work to show how the 

answer was reached will result in a grade of zero for that problem.  For problems that require a 
program to be written, include a copy of your source code and a printout of the program’s output on 
your screen with your written work to be turned in, and submit your source code file on the class 
Blackboard page. 

8. Label all axes properly and include titles on graphs. 
9. IMPORTANT:  Draw a box around the final answer, and include proper units.  Failure to 

include units or box your final answer will result in a grade of zero for that problem. 

http://blackboard.wichita.edu/
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Note:  The burden is on you to clearly demonstrate the extent, appropriateness, completeness, and validity of 
all work.  Missing, incomplete, or notably weak efforts can result in a grade of an F. 
 

Program Guidelines 
1. The documentation that must be included in each program that you write is: 

a. Opening Documentation: 
i. Name, date, assignment #, program name 
ii. Description of program:  input/output, what the program does 

b. Comments within the program that explain what each part of the program does.  Include 
units in your comments as necessary for constant parameters. 

2. Any output, screen shot, or output file must be free of typos and spelling errors. 
3. Correct formulas and logic count for a major portion of the grade. 
4. Use only the material covered to date in the class when writing your programs. 
5. The structure of your programs should be efficient.  Inefficient programming techniques may result in 

a reduction in grade. 
 
Note:  Learning to write programs that are easy to read, uncluttered, efficient, and well-commented is the goal 
of this class.  Do not wait until one or two days before the assignment due date to start a program! 
 

Quizzes 
A short quiz will be given as noted on the course schedule at the back of the syllabus at the beginning of class.  
If you arrive after 9:30 am on the day of the quiz, you will not be eligible to take the quiz that week.  
The quiz will cover the material from the previous week of class.  The lowest quiz score will be dropped. 
 
Exams 
Tentative exam dates are: 

February 24 
March 28 
April 25 
Final Exam (Cumulative):  Monday, May 9  8:00 – 9:50 am 

 
Note:  The instructor reserves the right to change the exam dates, but will do so well in advance and will notify 
the class.  Also, only non-programmable calculators will be permitted for use during quizzes and exams. 
 
Extra Credit (Suggested) 
Extra credit is not available for this course. 
 

Late Assignments 
Except for university excused absences, late work will not be accepted.  Also, if you arrive to class late on the 
day of a quiz, you will not be eligible to take the quiz that day. 
 

Missed Assignments and Exams 
It is the duty of the student to notify the instructor as soon as possible if they are going to miss an exam.  
Students will be allowed to make up exams in the case of a university excused absence or a documented 
medical issue that prevents them from attending that day.  The student must notify the professor no later 
than the start of the exam by email and submit the documentation of the absence as soon as possible to be 
eligible to retake the exam. 
 
Important Academic Dates 
For spring semester 2016, classes begin Tuesday, January 19, 2016, and end Thursday, May 5, 2016.  The last 
date to drop a class and receive a W (withdrawn) instead of F (failed) is April 1, 2016.  There are no classes on 
Spring Break (Mar. 14-20). The final exam period is May 7-13, 2016. 
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GENERAL UNIVERSITY POLICIES 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-
3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Title IX 
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate sex 
discrimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence 
and stalking.  These incidents may interfere with or limit an individual’s ability to benefit from or 
participate in the University’s educational programs or activities. Students are asked to immediately 
report incidents to the University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 
978-5177. Students may also report incidents to an instructor, faculty or staff member, who are required 
by law to notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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student may speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
  

http://www.wichita.edu/heskett
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Tentative Schedule 
Note: This schedule is subject to change. 
 
Date  Topic 

1/20  Introduction to programming, deconstructing a problem 

1/21-22  Deconstructing a problem (continued), flowcharts 

1/25  Flowcharts (continued) 

1/27*  Introduction to MATLAB, writing/running programs in MATLAB 

1/28-29  Debugging codes, variables and data types 

2/1  Displaying program results in MATLAB 

2/3*  I/O 

2/4-5  I/O (continued) 

2/8  Functions – built-in functions, user-defined functions 

2/10  Functions – local vs. global variables, user-defined functions (continued) 

2/11-12  Loops – for 

2/15*  Loops – while 

2/17  Conditional statements – if/elseif 

2/18-19  Programming examples 

2/22  Review 

2/24  EXAM I 

2/25-26  Fun with Robots 

2/29  Numerical precision, types of errors 

3/2  Scalars, vectors, and matrices/arrays 

3/3-4  Basic linear algebra - +, x, determinant 

3/7  Basic linear algebra - inverse (continued) 

3/9*  Gaussian elimination 

3/10-11  Gaussian elimination (continued), LU decomposition 

3/14  Spring Break: NO CLASS 

3/16  Spring Break: NO CLASS 

3/17-18  Spring Break: NO CLASS 

3/21  LU decomposition (continued) 

3/23*  Norms, Eigenvalues/eigenvectors 

3/24-25  Review 

3/28  EXAM II 

3/30  Plotting 

3/31-4/1  Solving nonlinear equations – bisection method 

4/4*  Solving nonlinear equations – secant method, Newton’s method 

4/6  Solving nonlinear equations – Newton’s method (continued) 
4/7-8  Solving nonlinear equations – fixed-point iteration, Curve fitting with Lagrangian polynomials 

4/11*  Curve fitting with Lagrangian polynomials (continued), Least-squares approximations 

4/13  Least-squares approximations (continued) 

4/14-15  Least-squares approximations (continued) 

4/18*  Least-squares approximations (continued), Numerical differentiation 

4/20  Numerical differentiation (continued) 

4/21-22  Numerical integration, Review 

4/25  EXAM III 

4/27  Introduction to VBA 

4/28-29  Introduction to VBA (continued) 

5/2  Introduction to VBA (continued) 

5/4  Review, Final Project due 

5/9  Final Exam, 8:00 – 9:50 am 

* Quiz scheduled for that class 



1 

 

 

 

AE 324, Introduction to Atmospheric Flight, Spring 2016 

 

Instructor: Dr. Kamran Rokhsaz 
Department: Aerospace Engineering 
Office Location: 202 Wallace Hall 
Telephone: (316) 978-5937 
Email: Kamran.rokhsaz@wichita.edu  
Preferred Method of Contact: email 
Office Hours: Mondays and Wednesday, 2:00-3:00 

 Classroom; Days/Time: 210 Wallace Hall, Tuesdays and Thursdays 9:30 a.m. 
Prerequisites: AE 223, Statics, with C or better 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
 
Course Description  
To develop a road map for aerospace engineering students.  An introduction to thermodynamics, fluid mechanics, 
and aerodynamics is provided.  Aircraft performance analysis is introduced.  Elementary concepts from stability and 
control as well as from propulsion are discussed. 
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, the students will be able to demonstrate: 
ABET Outcome (a). An ability to apply knowledge of mathematics, science, and engineering 
ABET Outcome (c). An ability to design a system, component, or process to meet desired needs 

within realistic constraints such as economic, environmental, social, political, 
ethical, health and safety, manufacturability, and sustainability 

ABET Outcome (e). An ability to identify, formulate, and solve engineering problems 
ABET Outcome (k). An ability to use the techniques, skills, and modern engineering tools necessary 

for engineering practice 
 
Required Texts/Readings Textbook  
Introduction to Flight, John Anderson 

 

Other Readings  
Articles and web sites posted on Blackboard 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Equipment/Materials  
Use of Microsoft Office suite is necessary.  The University has a site license for this material.  Please 
contact IT department for help. 
 

Class Protocol (Suggested) 
Attendance: Expected 
Participation: Expected 
Punctuality: Expected 
Civility:  Expected 
Cell phone: Turned off 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently:  Be sure to 
understand the different grading scales in all of your classes.) 

Quizzes   400  
Project           50  
Final            150  
======================= 
Total            600 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

560 A 4.00 The A range denotes excellent performance. 

540 A- 3.70  

520 B+ 3.30  

500 B 3.00 The B range denotes good performance. 

480 B- 2.70  

460 C+ 2.30  

440 C 2.00 The C range denotes satisfactory performance. 

420 C- 1.70  

400 D+ 1.30  

380 D 1.00 The D range denotes unsatisfactory performance. 

360 D- 0.70  

Below 360 F 0.00 F denotes failing performance. 

 

  



3 

Assignments  

Homework: 

1. Homework will be assigned in class, but will not be collected.  

2. The solutions to the assigned homework problems will be posted on Blackboard. 

3. Homework will be assigned every Thursday. 

Quizzes: 

1. There will be a closed-book, closed-notes weekly quiz, for thirty (30) minutes each, covering 
problems and general knowledge questions. 

2. The material covered by each quiz will be outlined in class at the start of the week. 

3. The lowest quiz score will be dropped. 

4. The sum of the quiz scores will be scaled to 400 points. 

5. No make-up quizzes will be given.  If a quiz is missed, for whatever reason, that will be the one 
omitted at the end. 

Final Exam: 

1. There will be a 150-point comprehensive final. 

2. There will not be a make-up final exam. 

Project: 

1. A design-oriented team project will be assigned sometime during the semester.  The teams will consist 
of 4-5 students each. 

2. The project will draw on the subjects discussed in this course.  However, carrying out this project will 
also require independent library search and studying outside of the material covered in this course.   

3. The design project will be worth 50 points. 
 
Extra Credit  
None 
 

Late Assignments (Suggested) 
Late assignments will not be accepted without prior arrangement. 
 

Important Academic Dates  
 Mid-Semester:  March 9, 2016 
 Spring Break:  March 14-20, 2016 
 Last Drop Date:  April 1, 2016 
 Last Class:   May 5, 2016  
 Final Exam:  Tuesday, May 10, 2016, 8:00-9:50 a.m. 
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
 

Date Class Topic Reading Quizzes 

1-19 1 Introduction  Chapter 1  
21 2 Pressure, Units and Thermodynamics Chapter2  
26 3 Hydrostatics, Standard Atmosphere Chapter 3  
28 4 Manometry "     " Quiz #1 

 2- 2 5 Continuity Equation, Momentum Equation 4.1-4.2  
4 6 Application of Bernoulli’s Equation 4.3-4.4 Quiz #2 
9 7 Elements of Thermo., Isentropic Flow, Speed of 

Sound 
4.5-4.7  

11 8 Viscous Flow & Boundary Layers 4.8-4.16 Quiz #3 
16 9 "     "        "       " 4.17-4.19  
18 10 Drag Coefficient 4.20-4.21 Quiz #4 
23 11 Airfoil Characteristics 5.1-5.5  
25 12 "     "        "       " 5.6-5.9 Quiz #5 

3- 1 13 Airfoils in Supersonic Flow 5.10-5.12  
3 14 Finite Wings 5.13-5.15 Quiz #6 
8 15 Finite Wings 5.16-5.19  

10 16 Equations of Motion 6.1-6.2 Quiz #7 
Spring Break 

22 17 Thrust and Power Required (Level Flight) 6.3-6.5  
24 18 Thrust and Power Available 6.6 Quiz #8 
29 19 Rate of Climb, Hodograph, and Time to Climb and 

Ceilings 
6.7-6.8  

31 20 Range and Endurance for Propeller Driven Aircraft 6.9-6.11 Quiz #9 
4- 5 21 Range and Endurance  6.12  

7 22 Range and Endurance "     " Quiz #10 
12 23 Take-Off and Landing 6.15-6.16  
14 24 Maneuvers & V-n Diagram 6.17 Quiz #11 
19 25 Longitudinal Static Stability, Effects of Wing and 

Fuselage 
7.1-7.5  

21 26 Neutral Point, Static Margin, and Longitudinal Control 7.6-7.3 Quiz #12 
26 27 Neutral Point, Static Margin, and Longitudinal Control "     "  
28 28 Lateral-Directional Stability and Control 7.17-7.18 Quiz #13 

5- 3 29 Propellers 9.1-9.2  
5 30 Reciprocating Engines 9.3  

 

http://www.wichita.edu/heskett
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AE 333 Mechanics of Materials Hybrid Section (Fall 2016) 
 

Instructor: Roy Myose 
Department: Aerospace Engineering 
Office Location: Wallace Hall 206 
Telephone: (316) 978-5935 
Email: roy.myose@wichita.edu 
Preferred Method of Contact: In-person office visit or phone 
Office Hours: MWF 2:30pm-4:00pm 

 Classroom; Days/Time:  
Prerequisites: AE 223 with grade of C, co-req of Math 344 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
AE 333. Mechanics of Materials (3). Studies the mechanical properties of materials, transformation of 
stresses and strains, stresses and deformations in structural elements of various shapes and loading, statically 
indeterminate structures, and buckling. Prerequisite: AE 223 (no grade lower than one that generates 2.000 
or more credit points per credit hour will be accepted for this course). Corequisite: MATH 344. 
 
Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of 
the hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a and e for the student outcomes.  
Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering Accreditation’s 

ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s ABET 

Criteria e]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET Criteria’s: 
1. [Engineering Accreditation ABET Criteria a]  One exam problem on application of engineering 

knowledge [shear and moment diagrams in exam 3] was used as the assessment tool for outcome 1.  
Students who demonstrated "excellence" in applying engineering principles to solve for the shear and 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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moment diagrams were given a rubric score of 5, "good" demonstration was 4, "satisfactory" 
demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

2. [Engineering Accreditation ABET Criteria e]  One exam problem on engineering problem formulation 
[determining the flexural stress in exam 3] was used as the assessment tool for outcome 2.  Students who 
demonstrated "excellence" in determining the flexural stress were given a rubric score of 5, "good" 
demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 2, and 
"unacceptable" was 1. 

 
Required Texts/Readings Textbook 
Mechanics of Materials, 9th edition, by R.C. Hibbeler 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this class, grades are 
assigned according to the following chart. 
 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92.999 A- 3.70  

86 – 89.999 B+ 3.30  

83 – 85.999 B 3.00 The B range denotes good performance. 

80 – 82.999 B- 2.70  

76 – 79.999 C+ 2.30  

73 – 75.999 C 2.00 The C range denotes satisfactory performance. 

70 – 72.999 C- 1.70  

66 – 69.999 D+ 1.30  

63 – 65.999 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.999 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 

Assignments 
Item Date Weighted Percentage of Semester Grade 
Assessment Test 8/30/16 3% 
Exam #1 9/13/16 14% 

Exam #2 9/27/16 14% 

Exam #3 10/13/16 14% 

Exam #4 11/8/16 14% 

Exam #5 12/1/16 14% 

Comprehensive Final Exam 12/13/16 at 11am 27% 

 
Important Academic Dates 
For the 2016 fall semester, classes for this TuTh section begin 23 August 2016 and ends (i.e., the last day of 
lecture is) 8 December 2016.  The last day to drop a class and receive a W (withdrawn) instead of F (failed) is 
1 November 2016.  There are no classes for this TuTh section on 18 October 2016 and on 24 November 
2016.  The final exam for this class is 13 December starting at 9am. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).  The office is 
located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 videophone). DS will 
review your concerns and determine, with you, what academic accommodations are necessary and 
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appropriate for you. All information and documentation of your disability is confidential and will not be 
released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Video Recording 
The classroom lectures for this course were videotaped during the summer of 2007, and are available from 
Blackboard.  Since the lectures are viewed on your own, class time will be used for short conceptual review 
followed by one example based on a fixed pacing schedule.  The videos may be viewed for personal use while 
you are a student at Wichita State.  Once you are no longer a student at Wichita State, you must delete the 
video files from your computer or any other storage device.  You do not have permission to upload these 
videos to any file sharing site (e.g., but not limited to, YouTube) nor do you have permission to "pass on" 
these videos to anyone else.  Similar "use rights" apply to audio or other recordings of the "live" lectures. 
 
Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines 
1 8/23, 25/16 Stress, Strain, & Material Properties | Text Chapter 1, 2, 3 

2 8/30, 9/1/16 
Stress, Strain, & Material Properties (continued) |  
Assessment Test on 8/30/16 

3 9/6, 8/16 Stress, Strain, & Material Properties (continued) 
4 9/13, 15/16 Axial & Torsional Load | Text Chapter 4, 5 | Exam 1 on 9/13/16 
5 9/20, 22/16 Axial & Torsional Load (ontinued) 

6 9/27, 29/16 
Thin-walled Tubes, Flexural Stress, & Transverse Shear | Text Chapter 6, 7 | 
Exam 2 on 9/27/16 

7 10/4, 6/16 Thin-walled Tubes, Flexural Stress, & Transverse Shear (continued) 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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8 10/11, 13/16 
Thin-walled Tubes, Flexural Stress, & Transverse Shear (continued) |  
Exam 3 on 10/13/16 

9 10/20/16 Shear Flow, Combined Loading, & Stress Transformation | Text Chapter 8, 9 
10 10/25, 27/16 Shear Flow, Combined Loading, & Stress Transformation (continued) 
11 11/1, 3/16 Shear Flow, Combined Loading, & Stress Transformation (continued)  

12 11/8, 10/16 
Strain Transformation & Deflection of Beams | Text Chapter 10, 12 |  
Exam 4 on 11/8/16 

13 11/15, 17/16 Strain Transformation & Deflection of Beams (continued) 
14 11/22/16 Strain Transformation & Deflection of Beams (continued) 
15 11/29, 12/1/16 Exam 5 on 12/1/16 
16 12/6, 8/16 Stress Concentration & Buckling | Text Chapter 13 

Final 12/13/16 Final exam covering entire semester 
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AE 333 Mechanics of Materials Hybrid Section (Fall 2016) 
 

Instructor: Roy Myose 
Department: Aerospace Engineering 
Office Location: Wallace Hall 206 
Telephone: (316) 978-5935 
Email: roy.myose@wichita.edu 
Preferred Method of Contact: In-person office visit or phone 
Office Hours: MWF 2:30pm-4:00pm 

 Classroom; Days/Time:  
Prerequisites: AE 223 with grade of C, co-req of Math 344 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
AE 333. Mechanics of Materials (3). Studies the mechanical properties of materials, transformation of 
stresses and strains, stresses and deformations in structural elements of various shapes and loading, statically 
indeterminate structures, and buckling. Prerequisite: AE 223 (no grade lower than one that generates 2.000 
or more credit points per credit hour will be accepted for this course). Corequisite: MATH 344. 
 
Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of 
the hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a and e for the student outcomes.  
Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering Accreditation’s 

ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s ABET 

Criteria e]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET Criteria’s: 
1. [Engineering Accreditation ABET Criteria a]  One exam problem on application of engineering 

knowledge [shear and moment diagrams in exam 3] was used as the assessment tool for outcome 1.  
Students who demonstrated "excellence" in applying engineering principles to solve for the shear and 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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moment diagrams were given a rubric score of 5, "good" demonstration was 4, "satisfactory" 
demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

2. [Engineering Accreditation ABET Criteria e]  One exam problem on engineering problem formulation 
[determining the flexural stress in exam 3] was used as the assessment tool for outcome 2.  Students who 
demonstrated "excellence" in determining the flexural stress were given a rubric score of 5, "good" 
demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 2, and 
"unacceptable" was 1. 

 
Required Texts/Readings Textbook 
Mechanics of Materials, 9th edition, by R.C. Hibbeler 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this class, grades are 
assigned according to the following chart. 
 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92.999 A- 3.70  

86 – 89.999 B+ 3.30  

83 – 85.999 B 3.00 The B range denotes good performance. 

80 – 82.999 B- 2.70  

76 – 79.999 C+ 2.30  

73 – 75.999 C 2.00 The C range denotes satisfactory performance. 

70 – 72.999 C- 1.70  

66 – 69.999 D+ 1.30  

63 – 65.999 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.999 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 

Assignments 
Item Date Weighted Percentage of Semester Grade 
Assessment Test 8/30/16 3% 
Exam #1 9/13/16 14% 

Exam #2 9/27/16 14% 

Exam #3 10/13/16 14% 

Exam #4 11/8/16 14% 

Exam #5 12/1/16 14% 

Comprehensive Final Exam 12/13/16 at 11am 27% 

 
Important Academic Dates 
For the 2016 fall semester, classes for this TuTh section begin 23 August 2016 and ends (i.e., the last day of 
lecture is) 8 December 2016.  The last day to drop a class and receive a W (withdrawn) instead of F (failed) is 
1 November 2016.  There are no classes for this TuTh section on 18 October 2016 and on 24 November 
2016.  The final exam for this class is 13 December starting at 9am. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).  The office is 
located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 videophone). DS will 
review your concerns and determine, with you, what academic accommodations are necessary and 
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appropriate for you. All information and documentation of your disability is confidential and will not be 
released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Video Recording 
The classroom lectures for this course were videotaped during the summer of 2007, and are available from 
Blackboard.  Since the lectures are viewed on your own, class time will be used for short conceptual review 
followed by one example based on a fixed pacing schedule.  The videos may be viewed for personal use while 
you are a student at Wichita State.  Once you are no longer a student at Wichita State, you must delete the 
video files from your computer or any other storage device.  You do not have permission to upload these 
videos to any file sharing site (e.g., but not limited to, YouTube) nor do you have permission to "pass on" 
these videos to anyone else.  Similar "use rights" apply to audio or other recordings of the "live" lectures. 
 
Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines 
1 8/23, 25/16 Stress, Strain, & Material Properties | Text Chapter 1, 2, 3 

2 8/30, 9/1/16 
Stress, Strain, & Material Properties (continued) |  
Assessment Test on 8/30/16 

3 9/6, 8/16 Stress, Strain, & Material Properties (continued) 
4 9/13, 15/16 Axial & Torsional Load | Text Chapter 4, 5 | Exam 1 on 9/13/16 
5 9/20, 22/16 Axial & Torsional Load (ontinued) 

6 9/27, 29/16 
Thin-walled Tubes, Flexural Stress, & Transverse Shear | Text Chapter 6, 7 | 
Exam 2 on 9/27/16 

7 10/4, 6/16 Thin-walled Tubes, Flexural Stress, & Transverse Shear (continued) 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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8 10/11, 13/16 
Thin-walled Tubes, Flexural Stress, & Transverse Shear (continued) |  
Exam 3 on 10/13/16 

9 10/20/16 Shear Flow, Combined Loading, & Stress Transformation | Text Chapter 8, 9 
10 10/25, 27/16 Shear Flow, Combined Loading, & Stress Transformation (continued) 
11 11/1, 3/16 Shear Flow, Combined Loading, & Stress Transformation (continued)  

12 11/8, 10/16 
Strain Transformation & Deflection of Beams | Text Chapter 10, 12 |  
Exam 4 on 11/8/16 

13 11/15, 17/16 Strain Transformation & Deflection of Beams (continued) 
14 11/22/16 Strain Transformation & Deflection of Beams (continued) 
15 11/29, 12/1/16 Exam 5 on 12/1/16 
16 12/6, 8/16 Stress Concentration & Buckling | Text Chapter 13 

Final 12/13/16 Final exam covering entire semester 
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AE373 Dynamics FL16 

 

Instructor: Brandon T. Buerge, PhD, CFII 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226C 
Telephone: 316-978-5515 
Email: Brandon.buerge@wichita.edu 
Preferred Method of Contact: email 
Office Hours: MW 3:00pm – 4:00pm 

 Classroom; Days/Time: (TBD; MW 4:10pm – 5:25pm) 
Prerequisites: AE223 (C or better), MATH344 
Teaching Assistant: Cord Gross 
TA Contact Info: cord.gross@wichita.edu 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. Check the course schedule on Blackboard and read 
announcements for updates. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
If students are found to be cheating (chiefly by misrepresenting the work of others as one’s own), those 
students will fail the course. I understand that there are areas of ambiguity, so it behooves you to ask for 
clarification when you aren’t sure. 
 
Course Description 
[from the WSU Course Catalog] A study of the kinematics and kinetics of particles and rigid bodies. Includes 
force, mass-acceleration, work-energy and impulse-momentum methods. Prerequisites: AE 223 (no grade 
lower than one that generates 2.000 or more credit points per credit hour will be accepted for this course), and 
MATH 344. 
 

[from the course Blackboard page] It is my hope that this course will enrich your personal and professional life 
by reinforcing a Newtonian framework through which to understand and interperet the physical world. The 
course is broken into four semi-self-contained modules which you will complete sequentially. The global 
learning objectives for the course follow. 

Module 1: Students will be able to demonstrate a functional understanding of kinematics by solving and 
explaining problems involving rectilinear and curvilinear motion in one and two dimensions. 

Module 2: Students will be able to apply basic Newtonian mechanics to problems involving translation and 
rotation of particles and rigid bodies. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Module 3: Students will be able to recognize and solve problems involving work, friction, kinetic, and potential 
energy for particles and rigid bodies. 

Module 4: Students will be able to use the concepts of momentum and impulse to solve problems involving 
single and multiple bodies in translation and rotation. 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
 
Measurable Student Learning Outcomes 
 
Upon successful completion of this course, undergraduate students will be able to:  
 
Module 1 Part 1 - Particle Kinematics (Chapter 12) 

Understand and distinguish the basic kinematic quantities: position, displacement, 
and acceleration 
Be able to use graphical methods derive the kinematic quantities one from another 
Be able to use calculus to derive the kinematic quantities one from another 
Identify and understand when to use various coordinate systems to solve kinematic 
problem 
Solve pulley (dependent motion) problems 
Understand the basics of relative motion 

 
Module  Part 2 - Rigid Body Kinematics (Ch 16) 

Understand and distinguish between various types of rigid-body planar motion 
Solve rigid-body translation problems 
Solve rigid-body fixed-axis rotation problems 
Solve rigid-body instantaneous center problems 
Solve rigid-body absolute motion problems 
Solve rigid-body relative-motion problems using (a) translating frame of reference 
and (b) rotating frame of reference 

 
Module 2 Part 1 - Particle Kinetics (Chapter 13) 
 

Understand Newton's Second Law of Motion 
Be able to derive the Equations of Motion 
Be able to solve kinetic problems in rectangular, normal/tangential, and cylindrical 
coordinates 

 
Module 2 Part 2 - Rigid Body Kinetics (Ch 17) 

Understand and calculate mass moment of inertia 
Be able to derive the kinetic planar equations of motion 
Be able to solve kinetic problems of translation 
Be able to solve kinetic problems of rotation about a fixed axis 
Be able to solve kinetic problems of general plane motion 

 
Module 3 Part 1 - Particle Work and Energy (Chapter 14) 

Be able to define and conceptually understand work and energy 

http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Be able to distinguish and calculate the work done by constant and variable forces 
Be able to understand and apply the principle of work and energy to solve problems 
Be able to define, conceptually understand, and calculate power and efficiency 
Be able to define and distinguish conservative and nonconservative forces 
Be able to understand and apply potential energy 
Be able to understand and apply the principle of conservation of energy to solve problems 

 
Module 3 Part 4 - Rigid Body Work and Energy (Ch 18) 

Understand and calculate the kinetic energy of a rigid body in translation, rotation, and general plane 
motion 
Understand and calculate the work done by forces and couple moments acting on a rigid body 
Understand and apply the principle of work and energy to problems involving rigid body motion 
Understand and apply the principle of conservation of energy to problems involving rigid body 
motion 

 
Required Texts/Readings Textbook  
Engineering Mechanics Dynamics, Thirteenth Edition or Fourteenth Edition, by Hibbeler. You can save some 
money if you just purchase access to the MasteringEngineering website from Pearson (which includes an e-
book version of the text) and get an older version of the text if you like. This can be purchased at the University 
Bookstore, directly from Pearson at www.masteringengineering.com or Amazon &c. 

 

Class Protocol 
This is an extremely demanding three credit hour course. Many resources are available to help you succeed 
(myself included), but there is no substitute for your own hard work. 
 
 It is important that you behave in a courteous, considerate, and professional fashion at all times.  As a result, it 
is imperative that you come to class, arrive on time, stay the whole time, and conduct yourself properly.  
Excessive absences, late arrivals, disruptive activities, poor participation, or unprofessional behavior are 
unacceptable.  Notable problems, in these respects, will result in significant grade penalties or removal from 
the class. 
 
Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  (Other classes might assign grades differently: Be sure to 
understand the different grading scales in all of your classes.) 
 
 
Percentage Letter 

grade 
Grade 
Points 

Interpretation 

>=92 A 4.00 The A range denotes excellent performance. 

>=88 A- 3.70  

>=85 B+ 3.30  

>=82 B 3.00 The B range denotes good performance. 

>=78 B- 2.70  

>=75 C+ 2.30  

>=72 C 2.00 The C range denotes satisfactory performance. 

>=68 C- 1.70  

>=65 D+ 1.30  
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>=62 D 1.00 The D range denotes unsatisfactory 
performance. 

>=58 D- 0.70  

<58 F 0.00 F denotes failing performance. 

 

Assignments  
Assignments are grouped together according to the modular structure of the course. Each module factors into 
your final grade according to the following schedule: 
 
Item/Module Final Grade % 

Points 
Pre/Poste Concept Inventory 2% (extra credit) 

Module 1 Quiz 10% 
Module 2 Quiz 20% 

Module 3 Quiz 50% 

Final Exam 20% 
Total 100% 

 
The assignments within each module are totaled according to the points indicated below to produce a score 
for each module. The correlative learning outcome for each deliverable is included in parentheses as (LO-X). 
 
Lecture Module Deliverables 

 Approximately ten weekly “reading” quizzes will be given, worth four (4) points each. These are 
short-answer, and cover the assigned reading from the previous week (LO-1,3) 

 Approximately four homework assignments comprised of pre-laboratory activities, statistics, and 
boundary correction assignments, worth ten (10) points each (LO-1,4) 

 
Canned Lab Deliverables 

 Nine laboratory reports will be submitted by each team, weighted according to complexity (LO-4,5,6) 

 Peer evaluation of team members will be anonymously completed in order to determine individual 
team member effectiveness, and to permit the adjustment of individual grades (LO-11) 

 
Final Exam 

 The final exam is  
 
 

Undergraduate vs. Graduate Credit (for 700 level courses) 
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Extra Credit 
Extra credit is available to students who participate in a concept inventory given at the beginning and end of 
the semester. 2% is added to your final grade if you participate in both inventories, otherwise no credit is 
awarded. 
 
Late Assignments 
A great deal of the instruction in this course occurs in the form of feedback, and I am eager for you to rework 
assignments if there is an educational benefit. Particularly with the open-ended elements, some iteration is to 
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be expected. Provided that we are in communication regarding your progress, extensions are commonly 
granted. Failure to submit work coupled with failure to communicate with me can result in lower grades. 
 
Missed Assignments and Exams 
If you miss an in-class quiz or exam for other than a university-recognized reason (sickness &c.), you will need 
to negotiate this with me in advance. Failure to do so is likely to result in a lower grade.  
 
Important Academic Dates 
First day of class: Monday August 29, 2016 
Last day of class: Thursday, December 8, 2016 
Study day: Friday, December 9, 2016 
Fall Break: Begins Saturday, October 15, 2016 at 2pm and ends Tuesday, October 18, 2016 
Last day to drop a class and receive a W (withdrawn) instead of an F (failed): Tuesday, November 1, 
2016 
Thanksgiving Break: Begins on Wednesday November 23, 2018 and ends on Sunday, November 27, 
2016 
Final Exam Period: Wednesday, December 14, 2016 11:00am – 12:50am 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusivity 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
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Tentative Schedule for 15 week class 

 

Module Week 1 Lecture 1 Lecture 2 Reading Homework

• Class I troductio
• E tra ce Assess e t 
Quiz

Sections 12.1-12.4 Chapter 12

Fundamental Problems Sections 12.1 - 12.4

Week 2 Lecture 1 Lecture 2 Reading Homework

Sections 12.5 - 12.8 Sections 12.9-12.10 Section 16.1 - 16.6 Fundamental Problems Sections 12.5 - 12.8

Week 3 Lecture 1 Lecture 2 Reading Homework

Section 12.9,12.10,  16.1 - 

16.3
Section 16.5 Section 16.6 - 16.7 Fundamental Problems Sections 12.10 & 16.1 -16.5

Week 4 Lecture 1 Lecture 2 Reading Homework

Section 16.6 Section 16.7 Section 16.8 Fundamental Problems Sections 16.6 - 16.7

Week 5 Lecture 1 Lecture 2 Reading Homework

Section 16.8 Module 1 Quiz Section 13.1 - 13.6 Problems 16 - 129, 16 - 132, 16 - 134 

Week 6 Lecture 1 Lecture 2 Reading Homework

Section 13.1 - 13.4 Section 13.5 - 13.6 Section 17.1 - 17.4 Fundamental Problems Sections 13.1 - 13.6

Week 7 Lecture 1 Lecture 2 Reading Homework

Section 17.1 Section 17.2 - 17.4 Section 17.5 Problems 17-1,5,10,13,14

Week 8 Lecture 1 Lecture 2 Reading Homework

Section 17.5 Q&A -- Fundamental Problems through Section 17.5

Week 9 Lecture 1 Lecture 2 Reading Homework

Fall Break Module 2 Quiz Sections 14.1 - 14.6 --

Week 10 Lecture 1 Lecture 2 Reading Homework

Sections 14.1 - 14.6 Sections 14.4 - 14.6 Section 14.6, 18.1 - 18.5 Fundamental Problems Sections 14.1 - 14.6

Week 11 Lecture 1 Lecture 2 Reading Homework

Sections 18.1 - 18.5 Q&A -- Fundamental Problems Chapter 18

Week 12 Lecture 1 Lecture 2 Reading Homework

Q&A Module 3 Quiz Sections 15.1 - 15.3 --

Week 13 Lecture 1 Lecture 2 Reading Homework

Sections 15.1 - 15.3 Section 15.4 Sections 15.4 - 15.7 Fundamental Problems Sections 15.1-15.4

Week 14 Lecture 1 Lecture 2 Reading Homework

Sections 15.5 - 15.7 Sections 19.1 -19.3 Sections 19.1 - 19.3 Fundamental Problems Sections 15.5 - 15.7, 19.1 - 19.3

Week 15 Lecture 1 Lecture 2 Reading Homework

Module 4 Quiz Thanksgiving Break Final Review

Module 1 Final Review: 

12 - 44,103,144,169

16 - 23,51,111,117,136,143

Module 2 Final Review:

13 - 48,59,88

17 - 42,64,96,112

Week 16 Lecture 1 Lecture 2 Reading Homework

11/29-12/5 Final Review Exit Assessment Quiz Final Review

Module 3 Final Review: 

14 - 21,46,65,74,94

18 - 9,16,37,46

Module 4 Final Review:

15 - 8,47,65,96,97

19 - 10,23,29,33,35,44

Week 17 Lecture 1 Reading Homework

-- -- Final Review

4

Final

1

2

3
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AE 415 Introduction to Space Dynamics (Fall 2016) 
 

Instructor: Roy Myose 
Department: Aerospace Engineering 
Office Location: Wallace Hall 206 
Telephone: (316) 978-5935 
Email: roy.myose@wichita.edu 
Preferred Method of Contact: In-person office visit or phone 
Office Hours: MWF 2:30pm-4:00pm 

 Classroom; Days/Time:  
Prerequisites: AE 227, AE 373 with grade of C, co-req of Math 555 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
AE 415. Introduction to Space Dynamics (3). Fundamentals of orbital mechanics and rigid body 
dynamics, two-body problems, orbital maneuvers and orbital determination, rigid body kinematics, and 
kinetics. Prerequisites: AE 227 and AE 373 (no grade lower than one that generates 2.000 or more credit 
points per credit hour will be accepted for AE 373). Corequisite: MATH 555. 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of 
the hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a, c, e, and g for the student 
outcomes.  Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering Accreditation’s 

ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s ABET 

Criteria e], 
3. an ability to use the techniques, skills, and modern engineering tools necessary fro engineering practice 

[Engineering Accreditation’s ABET Criteria k]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET Criteria’s: 
1. [Engineering Accreditation ABET Criteria a]  One exam problem on application of math [determining 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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the Eigenvalues associated with the principal moments of inertia in the final exam] was used as the 
assessment tool for outcome 1.  Students who demonstrated "excellence" in applying mathematical 
principles to solve for the Eigenvalues associated with the principal moments of inertia were given a 
rubric score of 5, "good" demonstration was 4, "satisfactory" demonstration was 3, "poor" 
demonstration was 2, and "unacceptable" was 1. 

2. [Engineering Accreditation ABET Criteria e]  One exam problem on engineering problem formulation 
[determining the ascending node of an orbit in the final exam] was used as the assessment tool for 
outcome 2.  Students who demonstrated "excellence" in determining the orbital nodes were given a 
rubric score of 5, "good" demonstration was 4, "satisfactory" demonstration was 3, "poor" 
demonstration was 2, and "unacceptable" was 1. 

3. [Engineering Accreditation ABET Criteria k]  One homework problem involved Matlab programming.  
There was also one final exam problem where analysis of the problem situation required students to 
recall the appropriate Matlab programming command to utilize.  The homework problem and the final 
exam problem were used as the assessment tool for outcome 3.  Students who demonstrated 
"excellence" in utilizing Matlab programming to solve a problem and demonstrated command of Matlab 
programming language were given a rubric score of 5, "good" demonstration was 4, "satisfactory" 
demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

 
Required Texts/Readings Textbook 
Fundamentals of Astronautical Engineering, pre-publication version 0.8 by Myose. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this class, grades are 
assigned according to the following chart. 
 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92.999 A- 3.70  

86 – 89.999 B+ 3.30  

83 – 85.999 B 3.00 The B range denotes good performance. 

80 – 82.999 B- 2.70  

76 – 79.999 C+ 2.30  

73 – 75.999 C 2.00 The C range denotes satisfactory performance. 

70 – 72.999 C- 1.70  

66 – 69.999 D+ 1.30  

63 – 65.999 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.999 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 

Assignments 
Item Date Weighted Percentage of Semester Grade 

Homework #1 9/13/16 1% 
Homework #2 9/20/16 1% 
Exam #1 9/22/16 20% 
Homework #3 10/11/16 1% 
Homework #4 10/25/16 1% 
Exam #2 10/27/16 20% 
Homework #5 11/17/16 1% 
Homework #6 12/6/16 1% 
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Exam #3 12/8/16 20% 
Comprehensive Final Exam 12/13/16 at 11am 34% 

 
Important Academic Dates 
For the 2016 fall semester, classes for this TuTh section begin 23 August 2016 and ends (i.e., the last day of 
lecture is) 8 December 2016.  The last day to drop a class and receive a W (withdrawn) instead of F (failed) is 
1 November 2016.  There are no classes for this TuTh section on 18 October 2016 and on 24 November 
2016.  The final exam for this class is 13 December starting at 9am. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).  The office is 
located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 videophone). DS will 
review your concerns and determine, with you, what academic accommodations are necessary and 
appropriate for you. All information and documentation of your disability is confidential and will not be 
released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines 
1 8/23, 25/16 Two-body Orbital Mechanics| Text Chapter 1 and 2 
2 8/30, 9/1/16 Two-body Orbital Mechanics (continued) 
3 9/6, 8/16 Orbital Maneuvers | Text Chapter 3 Sections 1-2 
4 9/13, 15/16 Orbital Maneuvers (continued) | Homework #1 due 9/13/16 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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5 
9/20/16 
9/22/16 

Homework #2 due 9/20/16 
Exam #1 on 9/22/16 

6 9/27, 29/16 Inclined Orbits| Text Chapter 3 Sections 4-5 and 7-10 
7 10/4, 6/16 Inclined Orbits (continued) 
8 10/11, 13/16 Orbit Determination| Text Chapter 5 | Homework #3 due 10/11/16 
9 10/20/16 Orbit Determination (continued) 

10 
10/25/16 
10/27/16 

Homework #4 due 10/25/16 
Exam #2 on 10/27/16 

11 11/1, 3/16 Rigid Body Kinematics| Text Chapter 8 
12 11/8, 10/16 Rigid Body Kinematics (continued) 
13 11/15, 17/16 Rigid Body Kinematics (continued) | Homework #5 due 11/17/16 
14 11/22/16 Rigid Body Kinetics| Text Chapter 9 
15 11/29, 12/1/16 Rigid Body Kinetics (continued) 

16 
12/6/16 
12/8/16 

Homework #6 due 12/6/16 
Exam #3 on 12/8/16 

Final 12/13/16 Final exam covering entire semester 
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AE 424, Aerodynamics I, Spring, 2016 

 

Instructor: Linda Kliment 
Department: Department of Aerospace Engineering 
Office Location: Wallace Hall 203 
Telephone: (316) 978-6354 
Email: Linda.Kliment@Wichita.edu 
Preferred Method of Contact: Email 
Office Hours: M 9:30-11:00, W 1:00-3:00, or by appointment 

 Classroom; Days/Time: Wallace Hall 215, TR 9:30-10:45 
Prerequisites: MATH 555, AE 324 with a 2.0 or better, AE 373 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If changes are made to the information in this document, they 
will be discussed during class.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
In cases of academic dishonesty, penalties are assessed by the instructor and the department chairman at the 
time that the cases are discovered.    
 
Course Description  
Studies the dynamics of incompressible potential flow, governing equations of motion in control volume 
form and differential form, rotation and vorticity, stream function and velocity potential, singularities 
and superposition, introduction to panel methods, various two-dimensional airfoil theories, finite wing 
theory, flow over axisymmetric bodies, application tools for aerodynamic design and analysis.   
 

Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
This course addresses the following outcomes:   
 The student will be required to apply knowledge of mathematics, science, and engineering.   
 The student will be required to identify, formulate, and solve engineering problems. 
 The student will be required to communicate effectively.   
 
Required Texts/Readings Textbook  
Anderson, John D., Fundamentals of Aerodynamics, Fifth Edition, McGraw Hill, , 2011. 
ISBN-13:  978-0-07-339810-5 
ISBN-10:  0-07-339810-1 
This textbook may be purchased at the university bookstore as well as online. 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Class Protocol  
The students are expected to attend class.  If a class must be missed for unavoidable circumstances, the 
student is expected to know what was covered during the class period by obtaining notes from classmates 
and/or reading the textbook.   
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the points earned out of a total 600 points possible.  In this class, grades are assigned 
according to the following chart.  (Other classes might assign grades differently: Be sure to understand the 
different grading scales in all of your classes.) 
 
Points Letter 

grade 
Grade 
Points 

Interpretation 

560-600 A 4.00 The A range denotes excellent performance. 

540-559 A- 3.70  

520-539 B+ 3.30  

500-519 B 3.00 The B range denotes good performance. 

480-499 B- 2.70  

460-479 C+ 2.30  

440-459 C 2.00 The C range denotes satisfactory performance. 

420-439 C- 1.70  

400-419 D+ 1.30  

380-399 D 1.00 The D range denotes unsatisfactory 
performance. 

360-379 D- 0.70  

0-359 F 0.00 F denotes failing performance. 

 

Assignments  
There will be six quizzes during the spring 2016 semester.  Each quiz will take part of the class period and will 
be closed book, closed notes, with an equation sheet provided by the instructor.  Each quiz will be worth 90 
points.  The lowest of the graded quizzes will be omitted from the final course grade.  The quizzes will be held 
on February 4, February 18, March 8, March 29, April 14, and May 3.  Study problems will be available to help 
with quiz preparation. 
 
There will be one group project assigned during the semester.  The group project will be worth 20 points.  
The group project will be due on Friday, May 6, 2016.   
 
There will be one comprehensive final exam at the end of the semester.  The final exam will be closed book, 
closed notes, with an equation sheet provided by the instructor.  The final exam will be worth 130 points.  
The final exam will be held during the allotted time on the final exam schedule.   
 

Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
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Extra Credit  
One quiz will be given that will cover prerequisite material.  This quiz will be closed book, closed notes, with 
an equation sheet provided by the instructor.  The prerequisite quiz will be worth 20 points and the points 
earned will be counted as extra credit.  The prerequisite quiz will be on Thursday, January 21, 2016.  A study 
outline for the prerequisite quiz will be provided by the instructor. 
 

Late Assignments  
Group projects submitted after Friday, May 6, 2016 will receive no credit.   
 

Missed Assignments and Exams  
There will be no makeup quizzes.  If a quiz is missed, it will be the one dropped from the final course average.  
The exception is if the quiz is missed for a mandatory WSU event, such as a sport activity which student 
athletes are required to attend, in which case the event must be documented.   
 
A makeup exam for the final will be given for documented cases.  If possible, the student should notify the 
instructor prior to the exam.  Only those documented incidents that are beyond the control of the student, 
such as serious accidents and illnesses, will be considered as reasons for a makeup final exam.   
 
Important Academic Dates  
For spring semester 2016, classes begin Tuesday, January 19, 2016 and end Thursday, May 5, 2016.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is Friday, April 1, 2016. 
There are no classes on Monday, January 18, 2016, March 14-20, 2016, and Friday, May 6, 2016. The 
final exam period is May 7-12, 2016. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 

http://webs.wichita.edu/inaudit/ch9_10.htm
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Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00 am to 7:00 pm Monday 
through Thursday and 8:00 am to 5:00 pm on Fridays.  The clinic may be closed occasionally on 
Wednesdays from noon to 1:30 pm.  The telephone number is (316) 978-3620.   In addition to outpatient 
and preventive care (including immunizations, a prescription service, and testing/counseling for sexually 
transmitted infections), Student Health can handle minor injuries. All services are confidential.  For 
more information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
  

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett.
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Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 1/19, 1/21 Introduction, Dimensional Analysis, Fluid Statics; Textbook Sections 1.4-1.9; 

Prerequisite Quiz 
2 1/26, 1/28 Divergence, Continuity Equation; Textbook Sections 2.1-2.4 

3 2/2, 2/4 Momentum Equation; Textbook Sections 2.5-2.6; Quiz 1 

4 2/9, 2/11 Energy Equation, Circulation, Curl; Textbook Sections 2.7-2.13 

5 2/16, 2/18 Stream Function, Rotation, Velocity Potential; Textbook Sections 2.14-2.16; 
Quiz 2 

6 2/23, 2/25 Bernoulli Equation, Euler Equation, Venturi, Pitot Tube, Pressure Coefficient; 
Textbook Sections 3.1-3.6 

7 3/1, 3/3 Laplace Equation, Uniform and Source Flow; Textbook Sections 3.7-3.11 

8 3/8, 3/10 Uniform, Source, Doublet, and Vortex Flows; Textbook Sections 3.9-3.15; Quiz 
3 

9 3/15, 3/17 No Class, Spring Break 

10 3/22, 3/24 Doublet and Vortex Flows, Kutta-Joukowski Theorem; Textbook Sections 3.12-
3.18 

11 3/29, 3/31 Airfoils, Vortex Sheet, Kutta Condition; Textbook Sections 4.1-4.5; Quiz 4 

12 4/5, 4/7 Thin Airfoil Theory; Textbook Sections 4.6-4.9 

13 4/12, 4/14 Vortex Panel Method, Viscous Flow and Drag; Textbook Sections 4.10-4.13; 
Quiz 5 

14 4/19, 4/21 Finite Wings, Vortex Filament, Biot-Savart Law; Textbook Sections 5.1-5.2 

15 4/26, 4/28 Helmholtz, Kelvin, and Prandtl Theorems, Prandtl’s Lifting Line Theory; 
Textbook Sections 5.2-5.5 

16 5/3, 5/5 Prandtl’s Lifting Line Theory, Source and Doublet Flows; Textbook Sections 
5.3-5.5, 6.1-6.4; Quiz 6 

Final  5/10 Comprehensive Final Exam Over All Topics Covered During the Semester 
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AE 460, Selected Topics in xx 

 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (area code) (telephone number) 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Instructor’s consent 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
New or special topics presented on sufficient demand. Repeatable for credit when subject material warrants.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the undergraduate student will have: 

1. Learned and applied the course material  
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course, the student will have: 

1. Learned and applied the material  
2. Completed exams, assignments, and projects, as required by the instructor 

  
Required Texts/Readings Textbook  
Determined by the instructor. 
 

Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
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all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    
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AE 481A, Co-op Education 
 

Instructor: L. Scott Miller 
Department: Aerospace Engineering 
Office Location: Wallace Hall, room 200 
Telephone: (316) 978-6334 
Email: scott.miller@wichita.edu 
Preferred Method of Contact: scott.miller@wichita.edu, 978-6334 
Office Hours: NA 
Classroom; Days/Time: NA 
Prerequisites: Junior standing and approval by the appropriate faculty 

sponsor  

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies. This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Introduces the student to engineering practice by working in industry in an engineering-related job and 
provides a planned professional experience designed to complement and enhance the student’s academic 
program. Individualized programs must be formulated in consultation with, and approved by, appropriate 
faculty sponsors and cooperative education coordinators. Intended for students who will be working full 
time on their co-op assignment and need not be enrolled in any other course. Graded Cr/NCr unless 
student has received permission before enrolling for course to be used as a technical elective. May be 
repeated.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the student will have: 

1. Applied program related material toward meeting employer expectations 
2. Completed assignments, projects, and a report as required by the coordinator, faculty, and 

employer  
 
The industry employer will also evaluate the student on the following: 

1. Student has the ability to apply knowledge of mathematics, science and engineering 
2. Student has the ability to design and conduct experiments, as well as analyze and interpret data 
3. Student has the ability to design a system, component or process to meet desired needs 
4. Student has the ability to function on multidisciplinary teams 
5. Student has the ability to identify, formulate and solve problems 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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6. Student has an understanding of professional and ethical responsibility 
7. Student has the ability `engineering practice  

  
Required Texts/Readings Textbook  
None 
 

Other Readings  
Determined by the cooperative education employer. 
 

Other Equipment/Materials  
Determined by the cooperative education employer. 
 

Class Protocol  
Determined by the cooperative education coordinator and employer. 
 

Grading Scale  
Cr/NCr unless student has received permission before enrolling for course to be used as a technical elective.  
 

Assignments  
Determined by the cooperative education coordinator and employer. 
 
Important Academic Dates  
Determined by the cooperative education coordinators/employer. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
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http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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10   

11   

12   

13   

14   

15   

16   

Final    
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AE 481N, Co-op Education 
 

Instructor: L. Scott Miller 
Department: Aerospace Engineering 
Office Location: Wallace Hall, room 200 
Telephone: (316) 978-6334 
Email: scott.miller@wichita.edu 
Preferred Method of Contact: scott.miller@wichita.edu, 978-6334 
Office Hours: NA 
Classroom; Days/Time: NA 
Prerequisites: Junior standing and approval by the appropriate faculty 

sponsor  

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies. This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Introduces the student to engineering practice by working in industry in an engineering-related job and 
provides a planned professional experience designed to complement and enhance the student’s academic 
program. Individualized programs must be formulated in consultation with, and approved by, appropriate 
faculty sponsors and cooperative education coordinators. Students must enroll concurrently in a minimum 
of 6 hours of coursework including this course in addition to a minimum of 20 hours per week at their co-
op assignment.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the student will have: 

1. Applied program related material toward meeting employer expectations 
2. Completed assignments, projects, and a report as required by the coordinator, faculty, and 

employer  
 
The industry employer will also evaluate the student on the following: 

1. Student has the ability to apply knowledge of mathematics, science and engineering 
2. Student has the ability to design and conduct experiments, as well as analyze and interpret data 
3. Student has the ability to design a system, component or process to meet desired needs 
4. Student has the ability to function on multidisciplinary teams 
5. Student has the ability to identify, formulate and solve problems 
6. Student has an understanding of professional and ethical responsibility 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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7. Student has the ability `engineering practice  
  
Required Texts/Readings Textbook  
None 
 

Other Readings  
Determined by the cooperative education employer. 
 

Other Equipment/Materials  
Determined by the cooperative education employer. 
 

Class Protocol  
Determined by the cooperative education coordinator and employer. 
 

Grading Scale  
Cr/NCr unless student has received permission before enrolling for course to be used as a technical elective.  
 

Assignments  
Determined by the cooperative education coordinator and employer. 
 
Important Academic Dates  
Determined by the cooperative education coordinators/employer. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 

http://webs.wichita.edu/inaudit/ch9_10.htm
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these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

10   

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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11   

12   

13   

14   

15   

16   

Final    
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AE 502 Aerospace Propulsion I (Fall 2016) 
 

Instructor: Roy Myose 
Department: Aerospace Engineering 
Office Location: Wallace Hall 206 
Telephone: (316) 978-5935 
Email: roy.myose@wichita.edu 
Preferred Method of Contact: In-person office visit or phone 
Office Hours: MWF 2:30pm-4:00pm 

 Classroom; Days/Time:  
Prerequisites: AE 227, AE 373, ME 398; co-req of AE 524 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
AE 502. Aerospace Propulsion I (3).  Survey of aerospace propulsion methods.  Production of thrust and 
consumption of fuel.  Rocket performance analysis; liquid chemical and solid propellant rocket engines.  Jet 
engine cycle analysis; turbojet, ramjet, turbofan and turboprop engines. Analysis of piston engines and 
propellers.  Prerequisites: AE 227, 373, ME 398. Corequisite: AE 524 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of 
the hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a, c, e, and g for the student 
outcomes.  Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering Accreditation’s 

ABET Criteria a], 
2. an ability to design a system, component, or process to meet desired needs [Engineering Accreditation’s 

ABET Criteria c], 
3. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s ABET 

Criteria e], 
4. an ability to communicate effectively [Engineering Accreditation’s ABET Criteria g]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET Criteria’s: 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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1. [Engineering Accreditation ABET Criteria a]  One exam problem on engineering knowledge [using 
consistent units in a problem about fuel consumption in the final exam] was used as the assessment tool 
for outcome 1.  Students who demonstrated "excellence" in converting the given fuel consumption 
quantity to consistent units were given a rubric score of 5, "good" demonstration was 4, "satisfactory" 
demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

2. [Engineering Accreditation ABET Criteria c]  A turbojet engine design project was assigned so that 
students could learn about optimizing a turbojet engine for a specific aircraft to meet a desired mission 
objective.  Students worked in teams and communicated their results in the form of a written report.  
Each student's project score was a composite of the team score and the score in his/her individual 
section with modification to the score according to peer evaluation based on an "autorating" system (per 
Kaufman & Felder, J. Engr. Ed., Vol. 89, No. 2, pp.133-140).  The project score counted as 16% of the 
semester grade.  The individual portion of the project score was graded on a rubric scale with students 
who demonstrated "excellence" in describing, explaining, and analyzing their portion of the turbojet 
engine design were given a rubric score of 5, "good" demonstration was 4, "satisfactory" demonstration 
was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

3. [Engineering Accreditation ABET Criteria e]  One exam problem on engineering problem solution [a 
piston engine problem in the final exam] was used as the assessment tool for outcome 3.  Students who 
demonstrated "excellence" in analyzing the piston engine’s performance were given a rubric score of 5, 
"good" demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 2, and 
"unacceptable" was 1. 

4. [Engineering Accreditation ABET Criteria g]  A portion of the design project report evaluated the 
student’s written (spelling & grammar) and data presentation (tabular and graphical) communication 
ability.  Students who demonstrated "excellence" in communicating their portion of the turbojet design 
in written and visual (data presentation) form were given a rubric score of 5, "good" demonstration was 
4, "satisfactory" demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 

 
Required Texts/Readings Textbook 
Mechanics & Thermodynamics of Propulsion, 2nd Ed. (1992) by Hill & Peterson. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this class, grades are 
assigned according to the following chart. 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92.999 A- 3.70  

86 – 89.999 B+ 3.30  

83 – 85.999 B 3.00 The B range denotes good performance. 

80 – 82.999 B- 2.70  

76 – 79.999 C+ 2.30  

73 – 75.999 C 2.00 The C range denotes satisfactory performance. 

70 – 72.999 C- 1.70  

66 – 69.999 D+ 1.30  

63 – 65.999 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.999 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 
Since this course is a required undergraduate course in Aerospace Engineering, graduate students are not 
allowed to receive graduate credit towards an Aerospace Engineering graduate degree.  For graduate 
students in other majors, a discernibly higher level of performance is expected.  Consequently, grades for 
graduate students taking this course for graduate credit in a different major are assigned according to the 
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following chart:  
Percentages Letter grade Grade Points Interpretation 

94 – 100 A 4.00 The A range denotes excellent performance. 

91 – 93.999 A- 3.70  

87 – 90.999 B+ 3.30  

84 – 86.999 B 3.00 The B range denotes good performance. 

81 – 83.999 B- 2.70  

77 – 80.999 C+ 2.30  

74 – 76.999 C 2.00 The C range denotes satisfactory performance. 

71 – 73.999 C- 1.70  

67 – 70.999 D+ 1.30  

66 – 66.999 D 1.00 The D range denotes unsatisfactory performance. 

61 – 63.999 D- 0.70  

Below 61 F 0.00 F denotes failing performance. 

 

Assignments 
Item Date Weighted Percentage of Semester Grade 
Homework #1 9/15/16 1% 
Homework #2 9/27/16 1% 
Exam #1 9/29/16 16% 
Homework #3 10/20/16 1% 
Homework #4 10/27/16 1% 
Exam #2 11/1/16 16% 
Homework #5 11/22/16 1% 
Homework #6 12/1/16 1% 
Design Project Report 12/6/16 16% 
Exam #3 12/8/16 16% 
Comprehensive Final Exam 12/13/16 at 9am 30% 

 
Important Academic Dates 
For the 2016 fall semester, classes for this TuTh section begin 23 August 2016 and ends (i.e., the last day of 
lecture is) 8 December 2016.  The last day to drop a class and receive a W (withdrawn) instead of F (failed) is 
1 November 2016.  There are no classes for this TuTh section on 18 October 2016 and on 24 November 
2016.  The final exam for this class is 13 December starting at 9am. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).  The office is 
located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 videophone). DS will 
review your concerns and determine, with you, what academic accommodations are necessary and 
appropriate for you. All information and documentation of your disability is confidential and will not be 
released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
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Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines 

1 8/23, 25/16 
Fundamental Concepts, Overview of Aerospace Propulsion |  
Text Chapter 1 

2 8/30, 9/1/16 Overview of Aerospace Propulsion (continued) 
3 9/6, 8/16 Review of Thermodynamics | Text Chapter 2 
4 9/13, 15/16 Propeller Analysis | Homework #1 due 9/15/16 
5 9/20, 22/16 Piston Engines 

6 
9/27/16 
9/29/16 

Homework #2 due 9/27/16 
Exam #1 on 9/29/16 

7 10/4, 6/16 Brayton Cycle, Turbojet Engine Cycle | Text Chapter 5 
8 10/11, 13/16 Modifications to Engine Configurations 
9 10/20/16 Mod’s to Engine Configurations (continued) | Homework #3 due 10/20/16 
10 10/25, 27/16 Mod’s to Engine Configurations (continued) | Homework #4 due 10/27/16 
11 11/1, 3/16 Jet Engine Components | Exam #2 on 11/1/16 
12 11/8, 10/16 Jet Engine Components (continued), Rocket Performance | Text Chapter 10 
13 11/15, 17/16 Rocket Performance (continued) 
14 11/22/16 Thrust Chambers | Text Chapter 11 | Homework #5 due 11/22/16 
15 11/29, 12/1/16 Solid Propellant Rockets | Homework #6 due 12/1/16 

16 
12/6/16 
12/8/16 

Design Project Report due 12/6/16 
Exam #3 

Final 12/13/16 Final exam covering entire semester 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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AE512, Experimental Methods in Aerospace, FL16 

 

Instructor: Brandon T. Buerge, PhD, CFII 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226C 
Telephone: 316-978-5515 
Email: Brandon.buerge@wichita.edu 
Preferred Method of Contact: email 
Office Hours: MW 3:00pm – 4:00pm 

 Classroom; Days/Time: (TBD; M 12:30pm – 1:20pm) 
Lab A: T/R 1:00pm – 2:50pm 
Lab B: W/F 11:30am – 1:20pm 

Prerequisites: AE333, AE424, Corequisite: AE524 
Teaching Assistant: Cord Gross 
TA Contact Info: cord.gross@wichita.edu 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. Check the course schedule on Blackboard and read 
announcements for updates. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
If students are found to be cheating (chiefly by misrepresenting the work of others as one’s own), those 
students will fail the course. I understand that there are areas of ambiguity, so it behooves you to ask for 
clarification when you aren’t sure. 
 
Course Description 
[from the WSU Course Catalog] A study of experimental methods and test planning, error analysis and 
propagation, model design, instrumentation and flow visualization. Uses electromechanical 
testing machines, subsonic and supersonic wind tunnels.  
 
[from the course Blackboard page] Broadly, it is my hope that this course will enrich your personal and 
professional life by training you in an approach to experimental investigation which will permit you to 
innovate in your field of endeavor. Specifically, I want students who succeed in this course to be competent 
critical consumers of experimental information. Competent critical consumers know the questions to ask which will 
allow the validity and limitations of the experimental approach to be determined, as well as the applicability 
and reliability of experimental results. Competent critical consumer know the limits of their own knowledge, 
and know how to find resources to fill in the gaps. Competent critical consumer know how to teach 
themselves. 
 
Sources of experimental information you are likely to encounter in your career include, on the more rigorous 
end of the spectrum, peer-reviewed journal articles, and on the other end of the spectrum, the claims of 
vendors/partners/competitors/yourself based on commercial proprietary testing. The end goal is to enable 
your use of experimental information to improve your engineering decision making. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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The course is broken into three distinct but non-sequential modules. The global learning objectives for each 
module follow: 
 
 Lecture/Reading Module: Students will be able to understand the operation and role of wind tunnels, 

tension testers, and other common experimental equipment in modern engineering practice. Students will 
demonstrate a functional understanding of the techniques required to conceive, design, and execute 
experimental investigations, as well as how to reduce, interpret, and present experimental data. Students 
will be able to place the experimental investigation in the context of prior practice and first principles 
through literature review and their own growing prior knowledge. 

 Canned Lab Module: Students will be able to complete prescriptive labs which will expose them to a 
variety of experimental techniques, equipment, data reduction and interpretation. Students will 
demonstrate a functional understanding of the equipment, and an ability to reduce, interpret, and present 
experimental data. 

 Special Projects Module: Students will apply their knowledge to a novel experimental question of their 
own choosing, and execute an experimental investigation regarding same, producing a report and 
presentation of their findings. 

 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
AE512 is a 3 credit hour course, with one “regular” hour and four “laboratory” hours per instructional 
week. Therefore, the expectations for the regular hour are for not less than one hour of classroom or 
direct faculty instruction with a minimum of two hours of out-of-class student work for each week of 
instructional time for a fifteen week semester. The expectations for the four laboratory hours include a 
minimum of four hours each week in a laboratory under the supervision of a lab supervisor/instructor 
and an expectation of two class hours of additional out-of-class student work each week. 
 
Measurable Student Learning Outcomes 
 
Upon successful completion of this course, undergraduate students will be able to:  

1. Identify common aerospace experimental equipment including wind tunnel 
components and configurations, tension testers, manometers, common probes, and 
basic electronic data collection and analysis equipment and explain the basic function 
of each 

2. Collect relevant technical information and sources to support the formulation and 
execution of an open-ended experimental project. 

3. Read and explain the content of selected technical writing in the field 
4. Discuss and apply concepts of experimental uncertainty, accuracy, precision, calibration, data reduction, 

and correction 
5. Interpret experimental results reported in technical publications, compare and apply the techniques and 

results therein to their own experimental work. 
6. Produce, present, and interpret experimental results for closed-end laboratory activities 
7. Define and then design an open-ended experimental project. 
8. Execute an open-ended experimental project, including experimental design, model design, 

construction, testing, data collection, reduction, and correction. 
9. Present, and interpret experimental results for open-ended experimental projects in both written and 

oral format 
10. Discuss the strengths and weaknesses of student-executed open-ended experimental projects in written 

format. 

http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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11. Show capacity to function in groups and respond to peer and instructor feedback 
 
In addition to these learning outcomes, graduate students will be able to: 

12. Critically review technical papers both from assigned reading and self-directed related to their open-
ended experimental project 

13. Complete the experimental and model design with less instructional guidance and fewer iterations 
14. Predict their open-ended experimental results with reasonable accuracy, defend their procedures, 

evaluate their results, recommend future work 
15. Accurately judge the work of peers based on oral and written presentations 
 

Required Texts/Readings Textbook  
Low-Speed Wind Tunnel Testing - 3rd Edition by Barlow, Rae, and Pope This can be purchased at the University 
Bookstore or Amazon &c. 

 
Other Readings 
Regular reading assignments will be posted on Blackboard. 
 

Class Protocol 
This is an extremely demanding three credit hour course with substantial student-directed portions. Many 
resources are available to help you succeed (myself included), but there is no substitute for your own hard 
work. 
 
 It is important that you behave in a courteous, considerate, and professional fashion at all times.  As a result, it 
is imperative that you come to class, arrive on time, stay the whole time, and conduct yourself properly.  
Excessive absences, late arrivals, disruptive activities, poor participation, or unprofessional behavior are 
unacceptable.  Notable problems, in these respects, will result in significant grade penalties or removal from 
the class.  These expectations apply, as well, to interactions with your teammates. 
 
Peer evaluations will powerfully influence your grade. Failure to be an effective team member constitutes 
sufficient reason to fail the course. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Note: the chart on the next page is a sample that may be used).  (Other 
classes might assign grades differently: Be sure to understand the different grading scales in all of your classes.) 
 
Percentage Letter 

grade 
Grade 
Points 

Interpretation 

>=92 A 4.00 The A range denotes distinguished achievement (significant additional work 
of exceptional quality) 

>=88 A- 3.70  

>=85 B+ 3.30  

>=82 B 3.00 The B range denotes superior achievement (some additional work beyond 
the average level of quality) 

>=78 B- 2.70  

>=75 C+ 2.30  

>=72 C 2.00 The C range denotes Average achievement (work that is complete and of 
acceptable quality) 

>=68 C- 1.70  
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>=65 D+ 1.30  

>=62 D 1.00 The D range denotes below average achievement (work that is 
incomplete or of unacceptable quality) 

>=58 D- 0.70  

<58 F 0.00 F denotes Failing achievement (work that is incomplete and of unacceptable 
quality) 

 

Assignments  
Assignments are grouped together according to the modular structure of the course. Each module factors into 
your final grade according to the following schedule: 
 
Item/Module Final Grade % 

Points 
Pre/Poste Concept Inventory 2% (extra credit) 

Lecture Module Deliverables 10% 
Canned Lal Deliverables 20% 

Special Project Deliverables 50% 

Final Exam 20% 
Total 100% 

 
The assignments within each module are totaled according to the points indicated below to produce a score 
for each module. The correlative learning outcome for each deliverable is included in parentheses as (LO-X). 
 
Lecture Module Deliverables 

 Approximately ten weekly “reading” quizzes will be given, worth four (4) points each. These are 
short-answer, and cover the assigned reading from the previous week (LO-1,3) 

 Approximately four homework assignments comprised of pre-laboratory activities, statistics, and 
boundary correction assignments, worth ten (10) points each (LO-1,4) 

 
Canned Lab Deliverables 

 Nine laboratory reports will be submitted by each team, weighted according to complexity (LO-4,5,6) 

 Peer evaluation of team members will be anonymously completed in order to determine individual 
team member effectiveness, and to permit the adjustment of individual grades (LO-11) 

 
Special Project Deliverables 

 Gate 2: Annotated Bibliography, 20 pts (L0-2) 

 Gate 3: Project Proposal, 17 pts (LO-7) 

 Gate 4: Literature Review, 23 pts (LO-2,12) 

 Gate 5: Peer evaluation (LO-11) 

 Gate 6: Test Plan, 24 pts (LO-4,5,7,8,12,13) 

 Gate 7: Model Design and Structural Analysis, 20 pts (LO-7,8,12) 

 Gate 9: Final Presentation, 30 pts (LO-4,5,9,13) 

 Gate 10: Final Papers, 40 pts (LO-4,5,9,13) 

 Gate 11: Peer evaluation (LO-11) 
 
Final Exam 

 The final exam is a take-home short-answer format covering the content of all presented special 
projects. The final presentations and papers are made available for students to review. Students 
provide basic feedback and discuss the strengths and weaknesses of each presented open-ended 
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experimental project. (LO-10,14) 
 
 

Undergraduate vs. Graduate Credit (for 700 level courses) 
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Extra Credit 
Extra credit is available to students who participate in a concept inventory given at the beginning and end of 
the semester. 2% is added to your final grade if you participate in both inventories, otherwise no credit is 
awarded. 
 
Late Assignments 
A great deal of the instruction in this course occurs in the form of feedback, and I am eager for you to rework 
assignments if there is an educational benefit. Particularly with the open-ended elements, some iteration is to 
be expected. Provided that we are in communication regarding your progress, extensions are commonly 
granted. Failure to submit work coupled with failure to communicate with me can result in lower grades. 
 
Missed Assignments and Exams 
If you miss an in-class quiz or exam for other than a university-recognized reason (sickness &c.), you will need 
to negotiate this with me in advance. Failure to do so is likely to result in a lower grade.  
 
Important Academic Dates 
First day of class: Monday August 29, 2016 
Last day of class: Thursday, December 8, 2016 
Study day: Friday, December 9, 2016 
Fall Break: Begins Saturday, October 15, 2016 at 2pm and ends Tuesday, October 18, 2016 
Last day to drop a class and receive a W (withdrawn) instead of an F (failed): Tuesday, November 1, 
2016 
Thanksgiving Break: Begins on Wednesday November 23, 2018 and ends on Sunday, November 27, 
2016 

Final Exam Period: Wednesday, December 14, 2016 11:00am – 12:50am 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
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status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Week 1 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Class I t odu tio
• G oup fo atio
• E t a e Assess e t Quiz

• Readi g uiz
• The Role of E pe i e t i  
Aerospace Engineering 

(Illustration)

• I t oductio  to the 

• TA I t odu tio
• La o ato  Tou

• Rae & Pope - Chapter 1 

Sections 1 - 5

• Rae & Pope - Chapter 2 

Sections 1-4, 6, 8, & 9

• Gate  Deli e a le -  EOD Satu da

Week 2 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Labor Day
Detailed Canned Lab 

Overview

Detailed Canned Lab 

Overview

• Rae & Pope - Chapter 3 

Sections 1, 2, 10, 11, 13-15

• A  o e of the posted fi al 
reports from previous 

• Ho e o ks  &  P ela s  -  EOD 
Saturday

Week 3 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g uiz
• O e ie  of Wi d Tu els, 
Types, and Mountings

• Spe ial P oje t Ki koff a d 
Library Research Day 1

Library Research Day 2 

(Ablah Basement)

• Rae & Pope - Chapter 4 

(Skip Pressure Sensitive Paint)

• Rae & Pope - Chapter 6 

Sections 1, 2 & 4

• Gate  Deli e a le -  EOD Satu da

Week 4 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g uiz
• E pe i e t Pla i g a d 
Design

• The Philosoph  of 
Measurement (Illustration)

• Spe ial P oje t Wo k Da
Canned Lab Day 1

• Rae & Pope - Chapter 5 

Sections 1 - 4

• Gate  P oje t P oposal -  ou  La   ti e
• Gate  Lite atu e Re ie  -  EOD Satu da

Week 5 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g uiz
• Flo  Visualizatio

• Te s a d Defi itio s
• The Ge e alized 
Measurement System

• Digital Data A uisitio  

Canned Lab Day 2 • Rae & Pope - Chapter 7

• Gate  Pee  Re ie  due -  EOD 
Wednesday

• Gate  Test Pla   -  EOD Satu da
• Ca ed La  Repo t -  EOD Satu da

Week 6 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g Quiz
• Ta es a d I te fe e ce
• Mo e t t a sfo atio

• Flo  Si ila it
• Spe ial P oje t Wo k Da

Canned Lab Day 3

• SAE Te h. Pap. - -
1592 Effect of Oversized Tires

• NACA Te h. Rep. No. 

• Gate  D  - Test A i le Pla s -  EOD 
Saturday

• Ca ed La  Repo t  -  EOD Satu da

Week 7 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g Quiz
• Data Reductio  a d Flo  
SImilarity

Special Project Work Day Canned Lab Day 4

• Rae & Pope - Chapter 8

• Rae & Pope - Chapter 17 

Section 1

• SAE Te h. Pap.  - 

• Gate  D  - Test A ti le A al sis -  EOD 
Saturday

• Ca ed La  Repo t  -  EOD Satu da

Week 8 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Fall Break Fall Break Canned Lab Day 5
• Rae & Pope - Chapters 9 & 

10

• ALL GATE  RESUBMISSIONS COMPLETE BY 
EOD Saturday

• Ca ed La  Repo t  -  EOD Satu da
Week 9 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g Quiz
• Bou da  La e s a d Scale 
Effects

Special Project Work Day Spring Break! Spring Break! Spring Break!

Week 10 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Readi g Quiz
• Bou da  Co ectio s

• The Data Redu tio , 
Correction, and 

Interpretation Process, 

Revisited

Canned Lab Day 6 • Rae & Pope - Chapter 12

• Gate  Test A ti le I itial I spe tio   COB 
Thursday

• Ca ed La  Repo t  -  EOD Satu da

Week 11 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Guest speaker: What to expect 

during your wind tunnel test

• Readi g Quiz
• U e tai t : Basi  
Definitions and Concepts

• U e tai t  ith S all 
Samples

• U e tai t  ith La ge 
Samples: Statistical Analysis

Canned Lab Day 7

• AIAA Sta da d: Wi d Tu el 
Uncertainty

• AIAA Sta da d: Wi d Tu el 
Unvertainty Supplement

• Ca ed La  Repo t  -  id ight Satu da
• Ho e o k  - D Bou da  Co e ted Wi d 
Tunnel Data due by midnight Saturday

• Ho e o k  - D Bou da  Co e ted Wi d 
Tunnel Data due by midnight Saturday

Week 12 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Guest speaker: What to expect 

during your wind tunnel test
Special Project Work Day Special Project Work Day --

• Ca ed La  Repo t  -  id ight Satu da
• Ho e o k  - Basi  Statisti s due  

Week 13 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Special Project Work Day Thanksgiving Break! Thanksgiving Break! -- --

Week 14 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Ho  to p epa e a fo al 
technical presentation

• Ho  to ite a fo al 
techincal paper

Special Project Work Day Special Project Work Day -- --

Week 15 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Final Presentations (Two groups) Special Project Work Day Special Project Work Day --
• Gate  is due efo e your group's final 

presentation

Week 16 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

Final Presentations (Three 

groups)
Special Project Work Day Exit Assessment Quiz --

• Gate  is due efo e your group's final 

presentation

Week 17 Lecture (M) Lab Day 1 (T or W) Lab Day 2 (R or F) Reading What's Due?

• Fi al P ese tatio s (T o 
groups)

Final Exam (take-home) Final Exam (take-home) --
• Gate  due  id ight Wed esda
• Take-ho e fi al e a  due  : a , 
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AE-514  Flight Dynamics And Control  Spring 2016  Section # 21714 10:30-11:20 MWF 
 

Instructor: J. Steck 
Department: Aerospace Engineering 
Office Location: 218N Wallace Hall 
Telephone: 316-978-6396 
Email: James.Steck@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: 8:30-9:20 MWF 3:30-4:00 TR  
Classroom; Days/Time: 123 WH MWF 
Prerequisites: P:AE-415, Co: AE-424 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Updates may be made during the semester, with an updated 
syllabus uploaded to blackboard. 
 
Prerequisite: AE-415 
Corequisite: AE-424 
 
If you do not have these prerequisites you should not be taking this course.  Lectures and assignments are 
prepared and given on the basis of these prerequisites. If you have mistakenly enrolled in AE514 without 
the above described prerequisites please contact the instructor and a no fee withdrawal can be 
arranged. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
You are expected to do all your work individually.  Cheating of any kind will not be tolerated.  Cheaters will receive an F in the 
class and will be subject to further discipline by the college and university.   
 

Course Description  
Static stability and control of conventional aircraft and implications in aircraft design, six degrees of 
freedom time dependent equations of motion and their linearized solutions are covered.  Also covered 
are stability versus maneuverability, and the dynamic modes of motion of the aircraft. Specific goals for 
the course are too introduce the students to the fundamentals of the applied forces and moments and 
dynamics of aircraft flight, aircraft flying qualities, longitudinal and lateral directional static stability and 
trim as related to aircraft design.  This is done by applying the laws of nature to determine equilibrium 
and required control, and by developing solutions to the linearized equations of motion (modal analysis).  
A series of related aircraft design and flight dynamics problems are given throughout the semester 
 

Definition of a Credit Hour 
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.  For this 3 credit hour class, this amounts to at least 6 
hours study time every week outside the classroom. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes 

 
1. an ability to apply knowledge of mathematics, science, and engineering [ABET criterion 3(a)] 
2. an ability to design a system, component, or process to meet desired needs [ABET criterion 3(c)] 
3. an ability to identify, formulate, and solve engineering problems [ABET criterion 3(e)] 
4. an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice 

[ABET criterion 3(k)] 
For more information on ABET outcome criteria, visit: http://www.abet.org/accreditation/accreditation-
criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes 

 
Required Texts/Readings Textbook 
Dynamics of Flight, Stability and Control, Third Edition, B. Etkin, L. Reid  
 

Other References:  
Introduction to Flight, Seventh Edition, John Anderson, Jr.  
 

Class Protocol: Attendance   
It is important that you attend all meetings of the class, and that you arrive on time for class.  Arriving late is 
disruptive and unfair to those students that have arrived to class on time.  Chronic attendance problems will 
affect your ability to learn the material and your grade and could result in your removal from the class. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% or above A 4.00 The A range denotes excellent performance. 

At instructors discretion A- 3.70  

At instructors discretion B+ 3.30  

80% or above B 3.00 The B range denotes good performance. 

At instructors discretion B- 2.70  

At instructors discretion C+ 2.30  

70% or above C 2.00 The C range denotes satisfactory performance. 

At instructors discretion C- 1.70  

At instructors discretion D+ 1.30  

60% or above D 1.00 The D range denotes unsatisfactory 
performance. 

At instructors discretion D- 0.70  

50% or below F 0.00 F denotes failing performance. 

 

 

http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
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Assignments  

 
Homework:  Homework assigned via blackboard will be due at the beginning of class on the day it 
is due.  Each student who turns in homework must be present in class.  Late assignments will not be 
accepted for a grade unless arraignments are made with the instructor prior to the due date. 
 

1. Use 8+1/2" by 11" paper only.   
2. Write on only one side of the page. 
3. Put problems in same order as the assignment 
4. STAPLE THE PAGES TOGETHER. 

 
And remember at all times that it is not good enough if only you know what you are doing. If I cannot 
read it, I will not grade it. Homework that is disorganized and not in correct order will receive a grade 
deduction. 
 

Exams and Grading: 
1. There will be weekly (approximately) quizzes announced one day ahead, primarily covering the 

material from the previous week lectures and homework, but can include any material from earlier 
lectures and homework. 

2. One Quiz grade will be dropped at the end of the semester. NO MAKE-UP QUIZES WILL BE 
GIVEN. 

3. One Homework grade will be dropped at the end of the semester. NO MAKE-UP 
HOMEWORK WILL BE GIVEN. 

4. A final comprehensive exam will be given at the end of the semester. 
 

Final Grades: 
 

Quizes   240 
Homework     60 
Final Exam   100 
==================== 
Total             400 

 

Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates 
For Spring 2016 semester, classes begin January 20, 2016 and end May 5, 2016 .  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes during Spring Break, March 14-18, 
2016. The final exam period is Wednesday, May 11, 2016  8:00-9:50 AM 

 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
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The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email or text the moment there is an emergency or weather alert that affects the campus.  
Sign up at www.wichita.edu/alert. 
 

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Copyright Notice: Course materials prepared by the instructor, together with the content of all lectures 
presented by the instructor, are the property of the instructor. Video and audio recording of lectures and 
review sessions without the consent of the instructor is prohibited. Unless explicit permission is obtained from 
the instructor, recordings of lectures may not be modified and must not be transferred or transmitted to any 
other person, whether or not that individual is enrolled in the course.  
 

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Date Topic Reading 

 
Homework 

 1-20 
 22 
 25 
  27 
 29 
 2-1 
 3 
     5 

 8 
    10 
 12 
 15 
 17 
 19 
 22 
 24 
 26 
 20 
 3-2 
 4 
 7 
 9 
 11 
14-18 
 21 
 23 
 25 
 28 
 30 
 4-1 
 4 
 6 
 8 
    11 
    13 
    15 
    18 
    20 
    22 
   25  

    27 
    29 
      2 
      4       
       

Introduction 
Axis System, Airfoil Lift and Drag Review 
Spanwise Lift Distribution 
Static Stability 
Wing Pitching Moment – Basic and Additional Lift 
Longitudinal Stability and Control Introduction 
Lift, Wing and Tail 
Pitching Moment, Wing and Tail 
Total Pitching Moment  
Neutral Point 
Linear Lift and Moment, Examples 
Longitudinal Control   
Trim 
Example Cessna 182 
Hinge Moment, Stick Free Flight 
Control Force to Trim, Trim Tabs 
Example Cessna 182 
Maneuvers, Elevator Per g 
Control Force Per g  
Catch-up 
X-Plane 
Directional (Yaw) Stability  
Directional (Yaw) Control 
Spring Break 
Lateral (Roll) Stability (Stiffness) 
Lateral (Roll) Control 
Mass Spring Damper System, Diff. Eqn. Solutions 
Laplace Transforms  
More Laplace Transf.  
Def. Of Stability, Root Locus 
Multi-DOF systems matrix form & eigenvalues 
Rigid Body Equations 
More Rigid Body Equations 
Catch-up 
Angular Momentum 
Airplane Position and Orientation, Euler Angles 
Eulers Equations of Motion 
Small Disturbance Theory 
Linearization 
Nondimensional  Equations  
Dimensional Stability Derivatives 
Modes of Motion 
Short Period and Phugoid Approximations 
Roll, Spiral, Dutch Roll Approximations 
Final Exam: Finals Day Wed.   May 11 8:00-9:50AM 

Chapter 1 
Notes-Roskam 
Notes-Roskam 
Notes 
Appendix C 
2.1 
2.2 
2.2 
2.3 
2.3 
 
2.4 
2.4 
 
2.5-2.6 
2.7-2.9 
 
3.1 
3.2-3.3 
 
Notes 
3.8-3.9 
3.10 
 
3.11-3.12 
3.13 
Notes 
Notes 
Notes 
Notes 
Notes 
4.2 
 
 
4.3 
4.4 
4.5-4.8 
4.9 
4.9 
4.10 
4.11 
6.1-6.2 
6.3 
6.7-6.8 
 
 

 
To Be Announced 
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AE524, Aerodynamics II, Fall 2016 
 

Instructor: Klaus A. Hoffmann 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226B 
Telephone: (316) 978-6327 
Email: Klaus.Hoffmann@wichita.edu 
Preferred Method of 
Contact: 

email 
Office Hours: M,W 1:00-2:30 pm 

 Classroom; Days/Time: WH210, TTH 9:30-10:45 am 
Prerequisites: AE424 
  
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides 
information about important university policies.  This document should be viewed as a course 
overview; it is not a contract and is subject to change as the semester evolves.  If any changes 
to this syllabus become necessary, it will be announced in class and amended to the syllabus.  
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Continues the discussion of potential flow from AE 424. Introduces energy equation, 
fundamental concepts of high speed flow, normal and oblique shock waves, Prandtl-Meyer 
flow, nozzles and diffusers, linearized high speed potential flow, airfoils and wings in 
subsonic and supersonic flow, Navier-Stokes equation, boundary layer flow, momentum 
integral approximation and various laminar and turbulent flow solutions, introduction to 
convective heat transfer.  
 
Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the 
expectation that students will spend, for each unit of credit, a minimum of 45 hours over the 
length of the course (normally 3 hours per unit per week with 1 of the hours used for lecture) 
for instruction and preparation/studying or course related activities for a total of 135 hours.   
Go to: 
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for 
the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course addresses two program outcomes.  
      (a) An ability to apply knowledge of mathematics, computer language, and engineering.  
      (b) An ability to identify, formulate, and numerically solve engineering problems. 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Required Course Material  
Class notes can be purchased from the Department office. 
 

Other Readings  
“Modern Compressible Flow”, Third Edition, John D. Anderson , Jr. , McGraw-Hill 
 

Class Protocol  

 
 PROCEDURES FOR THE EXAMINATIONS  
 

1. Be in class at least five minutes before exam starts. 
2. All materials must be left in the front of the classroom. 
3. You may not leave the room during the examination. 
4. You must have your student ID during the examination. 
5. You are not allowed to borrow any material such as a calculator during the examination. 
6. If you have any question during the exam, raise your hand; do not leave your seat. 
7. If finished early, leave as quietly as possible. 
8. If you do not follow any of the stated procedures, you may lose some or all of the credit 

for that examination. 
 
 ELECTRONIC DEVICES 
 

All electronic and communications devices such as cell phones, laptops, Ipads, etc. must be 
turned off during class and stored properly.  
 

 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this 
class, grades are assigned according to the following chart. (Other classes might assign grades 
differently: Be sure to understand the different grading scales in all of your classes.) 
 

 
Points Letter 

grade 
Grade 
Points 

Interpretation 

95-100 A 4.00 The A range denotes excellent performance. 

90-94.99 A- 3.70  

87-89.99 B+ 3.30  

84-86.99 B 3.00 The B range denotes good performance. 

80-83.99 B- 2.70  

77-79.99 C+ 2.30  

74-76.99 C 2.00 The C range denotes satisfactory performance. 

70-73.99 C- 1.70  

67-69.99 D+ 1.30  

64-66.99 D 1.00 The D range denotes unsatisfactory performance. 

60-63.99 D- 0.70  

0-59.99 F 0.00 F denotes failing performance. 
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Assignments  
The exam dates will be announced in class.  The procedures for the examinations are specified 
in this document.  All exams are comprehensive.  

Grade*: 3 Exams (20% each)          60% 

                        Final Examination              40%  

*   Class attendance and participation will affect the final grade. 
 

Undergraduate vs. Graduate Credit (for 700 level courses)  

Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not 
graduate credit) unless they have a previously approved senior rule application or 
dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 
700 level courses cannot later be counted toward a graduate degree. 
 

Missed Exams  
No make-up examination will be considered unless a valid acceptable excuse such as illness is 
provided. 
 
Important Academic Dates  
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 
20__. There are no classes on _____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your 
ability to carry out assigned course work, I encourage you to contact the Office of Disability 
Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-
3032 videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of 
your disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents 
programs on topics promoting personal and professional growth. Services are low cost and 
confidential. They are located in room 320 of Grace Wilkie Hall, and their phone number is (316) 
978-3440. The Counseling & Testing Center is open on all days that the University is officially 
open. If you have a mental health emergency during the times that the Counseling & Testing 
Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and 
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, 
gender identity, gender expression, marital status, political affiliation, status as a veteran, 
genetic information or disability. The following person has been designated to handle inquiries 
regarding nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita 
State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
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http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the 
final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert 
System, we will contact you by email the moment there is an emergency or weather alert that 
affects the campus.  Sign up at www.wichita.edu/alert. 
 

 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in 
any educational institution that receives federal funding. Wichita State University does not 
tolerate sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may 
also report incidents to an instructor, faculty or staff member, who are required by law to 
notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-
3440 or Student Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
 
Tentative Schedule  
 
 

Week Topics 

1 Integral form of the conservation equations 

 

2 Review of Thermodynamics, Speed of Sound and Shock Waves 

 

3 One dimensional flow analysis 
 

4 Governing Equations For Normal Shocks 

5 One Dimensional Flow with Heat Transfer ( Heating or Cooling ) 
 

6 One Dimensional Flow with Friction 
 

7 Oblique Shock waves 

8 Expansion Waves 

9 Quasi one dimensional flow and Converging-diverging nozzle, 
Diffusers 

 

10 Differential Equations of Fluid Motion 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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11 Concept of the Boundary Layer 
 

12 Solution of Laminar Boundary Layer Equations 

13 Laminar Boundary Layer Equations for an incompressible 
flow:Falkner-Skan Solution 

 

14 Transition and Turbulent Flows 

15 Incompressible Turbulent Flow – Reynolds Averaged Navier-Stokes 
Equations 

 

  Final  
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AE 525, Flight Structures-I, Fall 2016 

 

Instructor: S. Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316) 978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: Office Hours, e-mail 
Office Hours: MW 1:00 P.M to 2:30 PM 

 Classroom; Days/Time: WH 123; MW 10:30AM to 11:20 AM , F 10:30 : 12:20PM 
Prerequisites: AE 333 (with C or better grade),  Co-requisite : Math 555 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 525. Flight Structures I (3). 2R;2L. Stress analysis of flight vehicle components. Prerequisite: AE 333 (no 
grade lower than one that generates 2.000 or more credit points per credit hour will be accepted for this 
course). Corequisite: MATH 555. 
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a, c, e and k for the student 
outcomes.  Students were expected to gain or show that they possessed: 
(a)Demonstrate an ability to apply knowledge of mathematics, science, and engineering  

(c)Demonstrate an ability to design a system, component, or process to meet desired needs within realistic 
constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, 
and sustainability  

(e)Demonstrate an ability to identify, formulate, and solve engineering problems  

(k)Demonstrate an ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice  

 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Upon successful completion of this course, students will be able to:  

 Apply principles of equilibrium and mathematics to calculate the principal values of stress and strain for general 3D states (a) 

 Apply principles of equilibrium to analyze (for stress and deformation) thin-walled semi-monocoque 
structures subjected to axial, bending and twisting loads (a,c,e) 

 Design and construct a wing box.(a,c,e,k) 

The alphabets in the parenthesis indicate the relationship with ABET outcomes 
 
Required Texts/Readings Textbook  
D. H. Allen and W. E. Haisler, Introduction to Aerospace Structural Analysis, J.Wiley & Sons, Inc. 
  
Other Readings  
D. Williams, An Introduction to The Theory of Aircraft Structures, Edward Arnold Ltd., London 
B.K. Donaldson, Analysis of Aircraft Structures- An Introduction, McGraw-Hill Inc. 
H.D. Curtis, Fundamentals of Aircraft Structural Analysis, Irwin Inc. 
Denis Howe, Aircraft Loading and Structural Layout, AIAA Education Series 
R.C. Hibbeler, Mechanics of Materials, 6th ed., Prentice Hall. 
 

Other Equipment/Materials 
The use of Matlab/Maple/Fortran/Excel VBA, is strongly recommended for the design project. The use 
of drafting software (CATIA/SolidWorks) is mandatory for design drawings/illustrations. These 
software are available on the university computers.  
 

Class Protocol 
Students are expected to attend all classes, and the LAB sessions are mandatory.  Students are expected to 
behave in a professional manner at all times.  Late arrival, early departure, excessive absences, disruptive 
activities, poor participation or unprofessional behavior (such as texting or doing other work in class) may 
result in grade penalties. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Final score S  Letter 

grade 
Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments  
The assessments for the course will be based on the following assignments, exams and projects  
The final grade for the course will be based upon the following  
 
Activity Type Activity /Due date Percentage of final grade 

Assignment 01 Group/Home 9/2 1% 
Assignment 02 Group/Home 9/21 1% 
Assignment 03 Group/Home 10/14 1% 
Assignment 04 Group/Home 11/11 2% 
Assignment 05 Group/Home 12/2 2% 
Lab Assignment 01 Group/in-class 9/2 2% 
Lab Assignment 02 Group/in-class 9/9 2% 
Lab Assignment 03 Group/in-class 9/16 2% 
Lab Assignment 04 Group/in-class 9/30 2% 
Lab Assignment 05 Group/in-class 10/7 2% 
Lab Assignment 06 Group/in-class 10/14 2% 
Lab Assignment 07 Group/in-class 11/4 2% 
Lab Assignment 08 Group/in-class 11/11 2% 
Lab Assignment 09 Group/in-class 12/2 2% 
Design & Build project Group 12/5 15% 
Exam-I In-class 9/23 10% 
Exam-II In-class 10/19 10% 
Exam-III In-class 11/18 20% 
Final In-class 12/14 20% 
 
 

Missed Assignments and Exams  
There will be NO  make-up assignments or labs.  Make-up exams will be offered in the case of unforeseen 
events such as medical emergencies/accidents/family emergencies/work or conference related travel.  
Appropriate documentation from your physician/police/family member/supervisor/academic advisor must 
be provided to qualify for the make-up exam. The make-up exam will be different from the regular in-class 
exams and shall be administrated through the WSU Testing Services.  Make-up exams are not intended to 
replace poor grades. 
 
Important Academic Dates  
For Fall semester 2016, classes begin August, 22nd   2016, and end December, 8th, 2016.   
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is November 1st, 2016.  
There are no classes on: 
September 5th, 2016 (Labor Day),  
October 17th, 2016 (Fall break), 
November 23rd, 25th, 2016 (Thanksgiving).  
The final exam period is on Wednesday, December 14th, 2016, from 9:00AM to 10:50 AM. 
The Mid-term exam dates are as follows 
Exam-I: September 23rd, 2016 
Exam-II: October 19th, 2016 
Exam-III: November 18th, 2016  
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Tentative Schedule for 15 week class  
No. Date Topics Reading 

Assignment 
Rev. problem set* 

1 8/22 M Introduction Ch.1 A 

2 8/24 W Axioms of Nature, Stress  2.1, 2.1.1, 2.2.1 A 

3 8/26 F Stress Equilibrium  2.2.2, 2.2.3  B 

4 8/29 M Stress Equilibrium  (Project groups defined) 2.2.4 B 

5 8/31 W Stress Transformation  2.2.5, 2.2.6 B 

6 9/2 F Mohr’s Circles, LAB 2.2.6 B 

 9/5 M LABOR DAY 

7 9/7 W 3D-stress analysis  2.2.7 C 

8 9/9 F 3D-stress analysis , LAB 2.2.7 C 

9 9/12 M 3D-stress analysis  2.2.7 C 

10 9/14 W Kinematics  2.3.1, 2.3.2 D 

11 9/16 F Kinematics, LAB 2.3.3 D 

12 9/19 M Kinematics  2.3.4, 2.3.5 D 

13 9/21 W Constitution of Aerospace materials 3.1 E 

14 9/23 F Exam-I : Stress, Kinematics 

15 9/26 M Constitution of Aerospace materials  3.1 E 

16 9/28 W Constitution of Aerospace materials  3.2 E 

17 9/30 F Constitution of Aerospace materials, LAB 3.2 E 

18 10/3 M Theory and Analysis of Advanced Beams 3.3 F 

19 10/5 W Theory and Analysis of Advanced Beams 4.1, 4.1.1 F 

20 10/7 F Uniaxial bars, LAB 4.1.1 F 

21 10/10 M Uniaxial bars 4.1.1 F 

22 10/12 W Simple beams 4.1.2 G 

23 10/14 F Simple beams, LAB 4.1.2 G 

 10/17 M FALL BREAK 

24 10/19 W Exam-II  : Constitution of Aerospace materials, Uniaxial bars 

25 10/21 F Simple beams, LAB 4.1.2 G 

26 10/24 M Simple beams 4.1.2, 4.2.1 G 

27 10/26 W Advanced Beams   4.2.2 H 

28 10/28 F Advanced Beams 4.3 H 

29 10/31 M Advanced Beams 4.3 H 

30 11/2 W Advanced Beams   4.3 H 

31 11/4 F Torsion  (Design Report part-1 due), LAB 4.4 J 

32 11/7 M Torsion 4.4 J 

33 11/9 W Torsion 4.4 J 

34 11/11 F Torsion, LAB 4.4 J 

35 11/14 M Shear in Advanced Beams 4.5 K 

36 11/16 W Shear in Advanced Beams 4.5 K 

37 11/18 F Exam-III : Simple beams, Advanced beams, Torsion 

38 11/21 M Shear in Advanced beams 4.5 K 

 11/23 W THANKSGIVING 

 11/25 F THANKSGIVING 

39 11/28 M Shear in Advanced Beams 4.5 K 

40 11/30 W Combined loading 4.6 L 

41 12/2 F Combined loading, LAB 4.6 L 

42 12/5 M Combined loading  (Final design reports & model due) 4.6 L 

43 12/7 W Combined loading 4.6 L 

44 12/8 F Review/Study Day (optional)   

 12/14      W FINAL EXAM  (9:00 AM to 10:50 AM)  - Shear in advanced beams, Combined Loading 

* Check Blackboard for announcements. 
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Course Number: AE 527 
Title: Numerical Methods in Engineering 

Semester: Spring 

Year: 2016 
 

Instructor: Dr. Michael Papadakis 
Department: Aerospace Engineering 
Office Location: Wallace Hall 212 
Telephone: (316) 978-5936
Email: Michael.papadakis@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: Tuesday, 2:00-3:00 PM; Wednesday, 3:00-4:00 PM 
Classroom; Days/Time: WH 210; Tuesday & Thursday 4:10-5:25 PM 
Prerequisites/Corequisites: AE 227/MATH 555 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Document changes will be provided to students in writing. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Error analysis. Includes polynomial approximations and power series, iterative solutions of equations, 
matrices and systems of linear equations, numerical differentiation and integration, approximate solution of 
differential equations by finite differences. 
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 46 hours over the length of the course for instruction (2..5 hrs per week) and 
preparation/studying or course related activities for a total of 138 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  
 
Undergraduate and Graduate Students 

• Demonstrate understanding of mathematical concepts underlying the numerical methods discussed in 
class 

• Demonstrate understanding of the limitations associated with the numerical methods covered in class 

• Apply numerical methods and programming techniques to solve problems in engineering and other 
scientific disciplines 

 
Graduate Students 

• Evaluate the accuracy of numerical results obtained from the use of computer codes using test procedures 
discussed in class such as adaptive integration stepping, ill-conditioning analysis of systems of equations, 
single and double precision computations, and use of multiple numerical schemes to obtain solutions to 
engineering problems.   
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Required Texts/Readings Textbook (Suggested) 
Instructor’s notes (350 pages) and 550 PowerPoint Slides. 
 
Other Readings  
List of references provided on page 3 of the course notes 
 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

93 - 100 A 4.00 The A range denotes excellent performance. 

90 – 92.99 A- 3.70  

87 – 89.99 B+ 3.30  

83 – 86.99 B 3.00 The B range denotes good performance. 

80 – 82.99 B- 2.70  

77 – 79.99 C+ 2.30  

73 – 76.99 C 2.00 The C range denotes satisfactory performance. 

70 – 72.99 C- 1.70  

67 – 69.99 D+ 1.30  

63 – 66.99 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.99 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 

Assignments  
Each assignment involves the development and testing of four to six computer codes for select numerical 
methods presented in class. In addition, students are required to perform hand derivations of numerical 
schemes presented in class and prepare summaries of all chapters in the course notes. There are a total of 
four assignments given to students during the semester. Assignments count 36% towards the final grade. The 
table below provides assignments details. 
 

Date Assignment is 
Handed Out 

Due Date % Towards 
Final Grade 

Number of Computer Codes to Be 
Developed by Students 

28-Jan-16 18-Feb-16 9 Four 

18-Feb-16 24-Mar-16 9 Four 
2 Hand Derivations 

24-Mar-16 14-Apr-16 9 Six 

14-Apr-16 5-May-16 9 Four 

 
All programs developed by students must include comments describing inputs and outputs, program 
variables and statements and program structure. Comments count 15% towards the grade assigned to each 
computer program. 
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Graduate Students 
Graduate students are required to implement methods for minimizing numerical operations to achieve 
numerical solutions that satisfy specified accuracy criteria. Numerical efficiency counts 10% towards the 
points assigned to each computer problem. Some problems given to students are designed to simulate cases 
where no unique answers exist (e.g. differential equations simulating convective weather) or numerical 
challenges likely to be encountered in engineering simulations. Graduate students are required to evaluate the 
results of their analysis for accuracy.  
 
Late Assignments  
Assignments can be handed up to one week late with a 25% penalty. 
 
Important Academic Dates  
For spring semester 2016, classes begin January 19, 2016, and end May 5, 2016.  The last date to drop a class 
and receive a W (withdrawn) instead of F (failed) is April 1, 2016. There are no classes on 14-18 March, 2016. 
The final exam period is May 12, 2016. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
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Tentative Schedule for 15 week class – adjust to your style and different term lengths  
 
Week Date Topics, Readings, Assignments, Deadlines 

1 1/19/2016 
1/21/2016 

Class policy; Overview of course topics; review of matrices (operations, minor, 
cofactor, adjoint, determinant, transpose, etc.); Properties of determinants; 
Positive Definite Matrix; Strictly Diagonally Dominant Matrix; Toeplitz and
Persymmetric matrices; Fortran code for matrix multiplication; Matrix 
multiplication by partitioning; Systems of equations in Matrix form; Augmented
matrix; Solution of a system of equations by Cramer's method; Gauss
elimination (basic form)Inverse of A; Dense and Sparse matrices; Direct and 
Iterative methods 
Course Notes:  CH 03: Pages 3-1 to 3-12; Slides: 1-63 
Practice Problems: 10, 14, 15, 16 

2 1/26/2016 
1/28/2016 

Gauss elimination (improved form); k-digit arithmetic-Example 1; Gauss 
elimination with partial pivoting; Numerical Operations; Matrix operations 
using Excel; Matrix inverse using Gauss Elimination; k-digit arithmetic-Example 
2 (Partial Pivoting);  Overview of Computer Code for Gauss elimination with 
partial pivoting; What to Study for Quiz #1; Computer Code for Gauss 
elimination with partial pivoting; 
Course Notes:  CH 03: Pages 3-13 to 3-28; Slides: 64-82 
Practice Problems: 2, 9, 13, 17 
Assignment 1 – Due on 18-Feb-16 

3 2/2/2016 
2/4/2016 

Solution of non-linear systems of equations; Introduction to LU decomposition; 
LU factorization (Crout's, Doolittle's and Cholesky's methods); Example on
Crout's method; Computer code for Crout's method; Doolittle's Method using
Gaussian Elimination. 
Course Notes:  CH 03: Pages 3-29 to 3-38; Slides: 83-120 
Practice Problems: 5, 11, 19, 31 

4 2/9/2016 
2/11/2016 

Examples of  FORTRAN programs (complex variables, Gaussian elimination 
for matrices with complex coefficients, NAMELIST and statement functions, 
use of unformatted files); Vector norms; Matrix Norms; Iterative methods; 
Jacobi, Gauss-Seidel, SOR; ILL-conditioned systems; 
Course Notes:  CH 03: Pages 3-46 to 3-48, 3-58-3-66; Slides: 121-151 
Practice Problems: 1, 6, 12 
Quiz 1 (11-Feb-16) 

5 2/16/2016 
2/18/2016 

Method of iterative improvement for ILL-conditioned systems; Matrix inverse 
by matrix partitioning; Eigenvalues and eigenvectors; 2-mass spring System 
Example; Method of iterative improvement for ILL-conditioned systems; 
Matrix inverse by matrix partitioning; Eigenvalues and eigenvectors; 2-mass 
spring System Example. 
Course Notes:  CH 03: Pages 3-71 to 3-77; Slides: 152-188 
Practice Problems: 4, 7, 20, 28 
Assignment 2 – Due on 24-Mar-16 
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6 2/23/2016 
2/25/2016 

Power and Inverse Power methods for finding the maximum and minimum 
eigenvalues and corresponding eigenvectors; Power method + shifting; 
Properties of eigenvalues and eigenvectors; Spectrum, spectral radius and 
spectral norm; Matrix exp, sin, cos, etc.; Square root of a matrix; Review of Ch 
03; LSQ method for y=ax+b; Solving systems of equations by the least squares 
method; 
Course Notes:  CH 03: Pages 3-78 to 3-80, 3-85 to 3-97; CH 04: Pages  4-1 to 4-
4; Slides: 189-234 
Practice Problems: 3, 8, 18, 34 

7 3/1/2016 
3/3/2016 

Least squares method for polynomials; 3-point Moving Point Average; Start 
cubic splines; Cubic splines; example on Cubic Splines;  Hermite, Bezier and B-
splines;  Least Square Method for y=a*exp(bx) 
Course Notes:  CH 04: Pages  4-6 to 4-11, 4-12 to 4-19, 4-25 to 4-28, 4-29 to 4-
31; Slides: 235-274  
Practice Problems: 39, 44, 45 

8 3/8/2016 
3/10/2016 

Least Square Method for y=a*exp(bx); Numerical differentiation; Numerical 
Example;  Significance of O(h), O(h2), etc;  
Course Notes:  CH 06: Pages  6-15 to 6-19; Slides: 275-285 
Practice Problems: 36, 43 
MIDTERM EXAM (10-Mar-2016) 

9 3/15/2016 SPRING BREAK 

10 3/22/2016 
3/24/2016 

Extrapolation method;  Variable step formulas; Example; Taylor Series;  
Derivation of constant and variable step formulas; Numerical Integration of 1D 
integrals - Trapezoidal, Simpson's, 3-Eights, Weddle's,  Example; Gaussian 
Quadrature; 
Course Notes:  CH 06: Pages  6-1 to 6-14; CH 07: Pages  7-1 to 7-22;  
Slides: 286-337 
Practice Problems: 41, 46, 47 
Assignment 3 – Due on 14-Apr-16 

11 3/29/2016 
3/31/2016 

Double Precision in FORTRAN; Adaptive Gaussian Quadrature; Numerical 
Integration of Multiple Integrals (Double, Triple, Fixed Limits, Variable Limits); 
Integration of multiple integrals with Gaussian quadrature; Program on GQ; 
Romberg's integration;  Numerical Solution of 1st Order ODEs (Euler, 
Improved Euler, Runge Kutta) 
Course Notes:  CH 07: Pages  7-23 to 7-33; CH 09: Pages  9-1 to 9-6, 9-8 to 9-
12, 9-26 to 9-28  
Slides: 338 - 381 
Practice Problems: 35, 37 

12 4/5/2016 
4/7/2016 

Second Order ODE;  Computer Code for 2nd Order ODE; Engineering 
Applications - Thrust Reverser; Matrix Method; Shooting Method; Predictor-
Corrector Methods (Adams 4th Order Method) 
Course Notes:  CH 09: Pages  9-13 to 9-22, 9-29 to 9-36 
Slides: 382 - 422 
Practice Problems: 38, 40, 42 
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13 4/12/2016 
4/14/2016 

Introduction to PDE; Engineering Applications - Robotics; Aircraft Icing; CFD 
(spoilers;  High lift systems); Solution of non-linear equations (Bisection, Linear 
Int., Secant, Newton's 1st and 2nd order methods); Introduction to Bairstow's 
method. 
Course Notes:  CH 08; CH 02: Pages 2-1 to 2-16, 2-334 to 2-37, 2-44 to 2-46 
Slides: 423-486 
Practice Problems: 24, 25, 29, 30 
Assignment 4 – Due on 5-May-16 

14 4/19/2016 
4/21/2016 

Bairstow's method; Taylor series for two variables; QD Algorithm; Quadratic 
Synthetic Division; Synthetic Division; Polynomial Deflation 
Course Notes:  CH 02: Pages 2-17 to 2-19, 2-22 to 2-24, 2-33;  
Slides: 487-515 
Practice Problems: 21, 22, 33 
Quiz 2 (21-Apr-16) 

15 4/26/2016 
4/28/2016 

Multiple Synthetic Division; Iteration method;  Aitken's acceleration formula; 
Lagrange Polynomials; Examples 
Course Notes:  CH 05: Pages 5-16 to 5-23; 5-29 to 5-33;  
Slides: 516-546 

16 5/3/2016 
5/5/2016 

Chebyshev Polynomials; Finite Difference Tables and Interpolation (Forward, 
Backward, Central); ; Monte Carlo Method; Application of Monte Carlo 
Methods to Engineering Problems 
Course Notes:  CH 05: Pages 5-1 to 5-15; 5-25 to 5-28;  
Slides: 547-599 

Final 5/12/2016 Final Exam  
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AE 528, Aerospace Design I, Fall, 2015 

 

Instructor: L. Scott Miller 
Department: Aerospace Engineering 
Office Location: Wallace Hall, room 200 
Telephone: (316) 978-6334 
Email: scott.miller@wichita.edu 
Preferred Method of Contact: scott.miller@wichita.edu, 978-6334 
Office Hours: MW 1-hour before and after class & by appointment 

 Classroom; Days/Time: HH 231, MW 1:30-3:20pm 
Prerequisites: AE 502, AE 514, & AE 525 
Teaching Assistant: none 
TA Contact Info: na 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. Changes will be shared in class and in Black Board. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 

All work must be your own! Do not copy, or even slightly modify, material from handouts, references, Web 
sites, previous reports, or whatever when you prepare your assignments. Explain and prepare things in 
your own words. Plagiarism is not tolerated; it is not fair to the original author or other students. Violators 
receive an F in the course and are subject to further discipline within the college and university. 

Properly reference work using an AIAA format. A reasonably specific and useful explanation is still required to 
make the reference complete - simply placing a reference number next to some text is not adequate. (You can 
get a F for problems in this area.) 

Assistance, of any type or amount, provided by someone outside the class must be properly referenced. Be 
aware you are ultimately responsible - you must understand the material completely, present it properly, and 
defend it relative to all course expectations.    

Use of any computer/web program must be noted and properly referenced. Complete copies (i.e., source code, 
not executables) of non-commercial or individual written programs must be posted in the Blackboard team 
area. In all cases, you must understand the program completely, discuss it properly, and defend it relative to all 
course expectations. The program’s methods, assumptions, limitations, and accuracy are particularly important. 
(You can get a F for problems in this area.) 

 
Course Description  
Methodology of flight vehicle design; mission objectives, regulations, and standards; use of hand and 
computer methods for configuration development and component sizing, ethics, and liability in design. 
Prerequisites: AE 502, 514, 525.  

 

Definition of a Credit Hour  
Based on WSU credit hour definitions, you will spend at minimum 180 hours each semester working on 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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design [(4hr/week of class + 8hr/week of outside-of-class) x 15wks = 180hrs]. For AE 528/628 this 
expectation requires at least 8-hours of outside the class work each week (some students will need to expend 
notably more hours each week). 

Measurable Student Learning Outcomes  
a) Demonstrate an ability to apply knowledge of mathematics, science, and engineering  

Focus - Assessment, in this case, focuses on evaluating how well students apply fundamental freshman and 
sophomore year content (e.g., Calculus I, II, & III; Differential Equations; Physics I & II; Statics; Dynamics; 
Mechanics of Materials; and Thermodynamics) as they complete their design efforts. If the student completes 
their project work, it is assumed that a lack of shortcomings implies the needed abilities and knowledge exist. 

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays considerable deficiencies in both comprehension and application of the 
material (identify problem area/s) 

2 – Student has difficulty applying some concepts (identify area/s) 

3 – No clear deficiencies, the student displays no problems applying the material  

4 – The student demonstrates an ability to apply the concepts in a creative manner (identify area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
material’s significance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

b) Demonstrate an ability to design and conduct experiments, as well as to analyze and interpret 
data  

Focus - Assessment focuses on how students prepare for and conduct ground and flight test experiments. In 
addition, the way the students reflect on differences between design predictions and experimental results and 
utilize the data to improve their work and vehicles is assessed. 

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Test plans, validation analysis reports, crash reports (if applicable), presentations, and 
direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student cannot design and conduct experiments, and/or analyze and interpret data (identify 
problem area/s) 

2 – Student has significant difficulty designing and conducting experiments, and analyzing and 
interpreting data (identify area/s) 

3 – No clear deficiencies: the student can prepare and conduct basic experiments, and analyze and 
interpret the resulting data  

4 – The student demonstrates an above average understanding of experimental methods, applies the 
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concepts in a more productive and efficient manner, and/or exploits the utility of the results (identify 
area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
significance of the experimental efforts (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

c) Demonstrate an ability to design a system, component, or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability  

Focus - Assessment focuses on how well students contribute to the completion of the vehicle design project 
given realistic and varied requirements and constraints.  

Sample – At least twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, direct interactions, and flight demonstrations are used to 
assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays notable deficiencies contributing to the completion of the design project 
(identify problem area/s) 

2 – The student has difficulty demonstrating their design contribution to the project vehicle meets 
minimum requirements and constraints (identify area/s) 

3 – The student successfully demonstrates their design contributions to vehicle development, 
validation, and flight: meeting minimum design requirements and constraints 

4 – The student demonstrates an ability to contribute to the design of a vehicle that performs at levels 
above minimum design requirements and constraints (identify area/s) 

5 – The student displays exceptional abilities: their vehicle design contributions demonstrate superior 
performance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

d) Demonstrate an ability to function on multi-disciplinary teams  

Focus - Assessment focuses on how students’ function on the senior design teams.  

Sample – Four or more teams, composed of at least twenty (20) students, are randomly selected for 
assessment. 

Assessment Material – Team peer reviews are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
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follows: 

1 – Sometimes failed to show up or complete assignments, rarely prepared 

2 – Often did what they were supposed to do, minimally prepared and cooperative 

3 – Usually did what they were supposed to do, acceptably prepared and cooperative 

4 – Consistently did what they were supposed to do, very well prepared and cooperative  

5 – Consistently went above and beyond (e.g., tutored teammates, carried more than their fair share of 
the load)  

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

e) Demonstrate an ability to identify, formulate, and solve engineering problems  

Focus - Assessment, in this case, focuses on evaluating how well students apply fundamental sophomore and 
junior year aerospace engineering content to complete their related parts of the design project (e.g., 
Fundamentals of Atmospheric Flight; Aerodynamic Theory; Flight Structures I & II; Flight Dynamics & 
Controls; and Aerospace Propulsion) as they complete their design efforts. If the student completes their 
project work, it is assumed that a lack of shortcomings implies the needed abilities and knowledge exist.  

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – Student displays notable deficiencies in both comprehension and application of the material to 
solve problems (identify problem area/s) 

2 – Student has difficulty applying some concepts (identify area/s) 

3 – No clear deficiencies, the student can apply the material to solve problems 

4 – The student demonstrates an ability to apply concepts in a creative manner and to solve problems 
more effectively (identify area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
material’s significance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

f) Demonstrate an understanding of professional and ethical responsibility  

Focus - Assessment, in this case, focuses on how students develop a sense of professional and ethical 
responsibility. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 
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Assessment Material – Students are evaluated using a short reflective writing assignment (based on in-class 
case studies) and via direct (non-classroom) observations as they complete design projects.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays notable deficiencies in understanding professional and ethical responsibility 
(identify problem area/s) 

2 – Student has some difficulty understanding responsible professional and ethical behavior (identify 
weakness/s) 

3 – No deficiencies, the student displays a basic understanding of professional and ethical 
responsibility  

4 – The student clearly demonstrates professional and ethical behavior in non-classroom situations 
(identify situation/s) 

5 – The student displays an exceptional understanding: they can effectively elucidate the significance 
and importance of professional and ethical responsibility to others (identify situation/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

g) Demonstrate an ability to communicate effectively  

Focus - Assessment, in this case, focuses on how well students communicate in oral and written formats as 
they complete their design work. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays debilitating deficiencies in both written and verbal communications (identify 
problem area/s) 

2 – The student has some difficulty effectively communicating verbally, in a written form, or both 
(identify weakness/s) 

3 – No deficiencies, the student displays an acceptable ability to effectively communicate as an 
engineer 

4 – The student demonstrates above average communication abilities (identify strengths/s) 

5 – The student displays exceptional communications abilities: they can improve and influence fellow 
student communication abilities (identify situation/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 
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h) Demonstrate the broad education necessary to understand the impact of engineering solutions in 
a global, economic, environmental, and societal context  

Focus - Assessment, in this case, focuses on how well students demonstrate an understanding of the influence 
and significance of their engineering design efforts in the larger (e.g., global, economic, environmental, and 
societal) perspective. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays an inability to understand or consider the global, economic, environmental, 
and societal impact of their engineering design efforts (identify specific problem area/s) 

2 – The student has some difficulty demonstrating an ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts (identify weakness/s) 

3 – No deficiencies, the student demonstrates an ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts 

4 – The student demonstrates an above average ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts (identify strengths/s) 

5 – The student displays an exceptional understanding: they can reflect on, clearly value, and can 
articulate the connections between engineering work and the greater world, economy, environment, 
and society (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

i) Demonstrate recognition of the need for, and an ability to engage in life-long learning  

Focus - Assessment, in this case, focuses on how effective students are at independently identifying, learning, 
and applying new material (e.g., engineering analysis or computational methods they were originally unfamiliar 
with) as they complete their design project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays both a lack of interest and an ability to learn new material (identify problem 
area/s) 

2 – The student has difficulty recognizing when they need to learn something new, difficulty learning 
on their own, or the importance long-term learning (identify weakness/s) 

3 – No deficiencies, the student recognizes the need for continued learning and a basic ability to learn 
on their own outside the classroom 

4 – The student demonstrates an ability to recognize, learn, and apply unfamiliar material and to grow 
as an engineer (identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way articulate the value and 
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acknowledge the significance of life-long learning (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

j) Demonstrate knowledge of contemporary issues  

Focus - Assessment, in this case, focuses on how effective students are at considering contemporary issues 
(e.g., energy, environmental, economic, and competitive issues) as they learn about design methods and 
complete their project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays a complete lack of understanding and interest in considering contemporary 
issues in their work (identify problem area/s) 

2 – The student has some difficulty understanding the relevance of contemporary issues in 
engineering or as they complete their design work (identify weakness/s) 

3 – No deficiencies, the student recognizes the importance of contemporary issues (e.g., energy, 
environmental, economic, and competitive issues) as they complete their design project 

4 – The student demonstrates an ability to tailor or optimize their work to reflect contemporary issues 
(identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way value and acknowledge the 
significance of contemporary issues in engineering (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

k) Demonstrate an ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice  

Focus - Assessment, in this case, focuses on how well students transition towards thinking and actually 
working like a young engineer, versus behaving like a student as they complete their design project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student has significant difficulty working like a young engineer (e.g., lacks project 
understanding, couldn’t think or work independently on virtually anything, created little despite time 
and efforts, generated and failed to recognize obviously flawed results, and failed to sensibly 
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document work) (identify difficulty/s) 

2 – The student has some difficulty working like a young engineer (e.g., consistently looses project 
focus, can’t think or work independently, regularly wastes time and efforts, often fails to check results, 
and poorly documents work) (identify difficulty/s) 

3 – No deficiencies, the student demonstrates an ability to work like a young engineer (i.e., focuses on 
project outcomes, is mostly independent, works in a time conscious and appropriate way, validates 
work, and documents results) 

4 – The student demonstrates an ability to work like a very good young engineer (e.g., focuses on 
creating the best final product, works independently, is especially efficient, rarely makes mistakes, and 
prepares outstanding documents) (identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way identify and value significant 
elements of being a good engineer (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 
Required Texts/Readings Textbook (Suggested) 
Aircraft Design: A Conceptual Approach, D. Raymer, AIAA Education Series. 
 

Other Readings  

 TEXT BOOKS FROM PREVIOUS COURSES (especially AE 324, AE 333, & AE 525)! 

 USAF Stability & Control DATCOM, Air Force Flight Dynamics Laboratory, 1978. 

 Fundamentals of Aircraft and Airship Design: Volume I - Aircraft Design, L. Nicolai and G. Carichner, 
AIAA Education Series, 2010. 

 Airframe Structural Design: Practical Design Information and Data on Aircraft Structures, Michael 
Niu, Adaso Adastra Engr Center, 2006 

 Fluid Dynamic Drag, S. Hoerner, self-published. 

 Fluid Dynamic Lift, S. Hoerner, self-published. 

 AIAA Aerospace Design Engineers Guide, AIAA Education Series. 

 Aircraft Performance and Design, J. Anderson, McGraw-Hill, 1999. 

 Aerodynamics, Aeronautics and Flight Mechanics, B. McCormick, John Wiley & Sons, 1995. 

 Model Aircraft Aerodynamics, M. Simmons, Argus Books, 1987. 

 Basics of R/C Model Aircraft Design, A. Lennon, Model Airplane News, 1996. 

 The Design of the Airplane, D. Stinton, AIAA Education Series. 

 Introduction to Aeronautics: A Design Perspective, S. Brandt, et.al., AIAA Education Series, 1997. 

 Airplane Design, Parts 1-8, J. Roskam, self-published. 

 Synthesis of Subsonic Airplane Design, E. Torenbeek, Delft University Press, 1982. 

 Design for Air Combat, R. Whitford, Janes, 1987. 

 Janes All the Worlds Aircraft, Janes, 1917-present. 

 Automotive Handbook, Bosch, 1993. 
 

 

Other Equipment/Materials  
Course related activities that involve ANY construction, significant expenditures, travel, or laboratory use must 
receive full, proper, and timely approval from the instructor before proceeding. Similarly, use of high-powered 
(i.e., licensed) computer programs (e.g., CFD, NASTRAN, ANSYS, etc.) must also be approved. 
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Rm. 221 WH is designated as the AE 528/628 Senior Design Lab. The lab is not a place to hang out, eat, and 
“party.” Work unrelated to AE 528/628 is not permitted. Only students currently enrolled in senior design may 
use the lab, no guests (unless I authorize otherwise). Reasonable modifications, updates, changes, etc. are 
considered, but must be authorized first.  Lab abuses lead to a course grade (behavior) penalty or complete lab 
closure (I suggest that you self-police, within reason). The same guidelines apply when assigned to work in 
other AE department labs. 

Use of any non-AE facilities for vehicle construction or testing must be pre-approved (violations will result in a 
F-grade for the team). 

 

Class Protocol  
Behave in a considerate and professional fashion at all times. Come to class, arrive on time, stay, and conduct 
yourself properly.  Notable absences, late arrivals, disruptive activities, poor participation, or unprofessional 
behavior is unacceptable. Notable problems result in significant grade penalties or class removal. These 
expectations apply, as well, to interactions between teammates. 

It is the individual student's responsibility to participate in all team activities. You are expected to be a 
significant contributor, not just a recipient of the group's efforts - working in a meaningful, coordinated, 
cooperative, professional, respectful, and equitable fashion. Each team member, confidentially, evaluates the 
work of the others in the group. I use these evaluations, along with other things, to determine teamwork grades. 
Notable problems, working within the team, result in significant grade penalties. 

Team workloads must be reasonably uniform, meaningful, and engineering oriented. Each student must clearly 
demonstrate design and engineering work. The team manager’s role is primarily that of a coordinator. Non-
design work (e.g., coordinator, CAD person, etc.) is important, but cannot be the dominant member 
responsibility (should be <30%). Management and CAD is not engineering! 

You must clearly document and identify your individual design efforts in all reports and presentations (i.e., 
contribute during preparation and put your name on your work!).   

The burden is on you to clearly demonstrate the extent, appropriateness, completeness, and validity of all work. 
Missing, incomplete, or notably weak efforts can result in an F-grade.   

The overall team project progress and grade is heavily influenced by the weakest part/s (e.g., an otherwise 
perfect airplane with a failed wing design gets an F-grade). 

Course related activities that involve ANY construction, significant expenditures, travel, or laboratory use must 
receive full, proper, and timely approval from the instructor before proceeding. Similarly, use of high-powered 
(i.e., licensed) computer programs (e.g., CFD, NASTRAN, ANSYS, etc.) must also be approved. 

Rm. 221 WH is designated as the AE 528/628 Senior Design Lab. The lab is not a place to hang out, eat, and 
“party.” Work unrelated to AE 528/628 is not permitted. Only students currently enrolled in senior design may 
use the lab, no guests (unless I authorize otherwise). Reasonable modifications, updates, changes, etc. are 
considered, but must be authorized first.  Lab abuses lead to a course grade (behavior) penalty or complete lab 
closure (I suggest that you self-police, within reason). The same guidelines apply when assigned to work in 
other AE department labs. 

Use of any non-AE facilities for vehicle construction or testing must be pre-approved (violations will result in a 
F-grade for the team). 

Each team participates in the Springtime College of Engineering Open House. Displays are to be professional 
and of high quality (this is a good chance to win some money and enthuse potential employers). Team displays 
will be graded. 

Participation in outside competitions (e.g., AIAA DBF, Student Conferences, etc.) is encouraged, but not 
required.  

In addition to the listed prerequisites (e.g., AE 502, AE 514, & AE 525), you are also responsible for material 
associated with the prerequisites’ prerequisites. There is a reason why AE 528/628 is called a “capstone course 
sequence.”     
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You must use CAD software (e.g., AutoCAD, CATIA, Inventor, SolidWorks, Alibre, etc.) to generate class 
design drawings. There is only one exception, which I will clearly identify (e.g., extremely early AE 528 concept 
studies). Aircraft CAD drawings must be suitable for construction. The AE staff will not prepare or correct 
your drawings for laser cutter work. 

There may be days when we don’t have a regular class, based on my sense of class progress. Expect to meet 
unless otherwise notified (e.g., in-class, on Blackboard, or via email). Do not squander the class time, it’s already 
reserved. Use it to meet with your team and/or the instructor. 
 

There may be days when there are private (individual) team meetings or presentations during class. A schedule 
will be announced. Be sure to follow it and to arrive on time and prepared.  

 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades follow 
the established standards, as noted in the WSU Undergraduate Catalog, specifically:   
 

  A Represents Distinguished Achievement (understands things well-enough to help others learn it)  
  B Represents Superior Achievement (extends knowledge and abilities to higher-levels) 

C Represents Average Achievement (demonstrates basic competencies) 

  D Represents Below Average Achievement (has some weakness in demonstrating basic competencies) 
  F Represents Failing Work (has significant weaknesses in basic competencies) 
 

Where:  A 93-100; A- 90-92; B+ 86-89; B 83-85; B- 80-82; C+ 76-79; C 73-75; C- 70-72; D+ 66-69; D 63-65; 
D- 60-62; F 0-59  
 

Assignments  
  Sept. 2nd   Exam 1 - All class topics, material, & Raymer chapters 1-3 
  Sept. 9th  Submit Team Proposal & Team Document Assignment (might have a formal presentation) 
  Sept. 16th    Exam 2 - All class topics, material, & Raymer chapters 4-6 
  Sept. 30th  Exam 3 - All class topics, material, & Raymer chapters 7-11 & Intermission section 
  Oct. 14th  Conceptual Design Review (CDR) - Report submission & formal presentations 
  Nov. 30th  Preliminary Design Reviews (PDR) - Report submission & formal presentations 
  Dec. 2nd  Scale-prototype flight demonstration 
 
 

Extra Credit  
There is none 
 

Late Assignments  
Assignments are due at or before the stated time. Late submissions are not accepted. Formal presentations 
must be ready at the scheduled time. Complete preparation and a contingency plan are suggested. 

 

Missed Assignments and Exams  
Assignments are due at or before the stated time. Late submissions are not accepted. Formal presentations 
must be ready at the scheduled time. Complete preparation and a contingency plan are suggested. 

 
Important Academic Dates  
For fall semester 2015, classes begin Aug. 17, 2015 and end Dec. 2, 2015.  The last date to drop a class 
and receive a W (withdrawn) instead of F (failed) is Nov. 23, 2015. Classes are as scheduled (you will 
receive an email, via Black Board, if classes are cancelled for any reason). There is no final exam, only a 
final report, due Nov. 30, 2015. 
 

  



11 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth


12 

The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 

1 8/17-19 Class overview & deadlines, basic design concepts, read and study chapters 1-11 

2 8/24-26 Design steps, Requirements & Constraints, competition analysis  

3 8/31-9/2 Other Important Aspects in design, design case studies, concept generation & 
exam 1 

4 9/9-11 In-class activities addressing concept generation and selection 

5 9/14-16 General review of team and project proposals, exam 2 

6 9/21-23 Vehicle sizing concepts, aerodynamics and propulsion discussions and 
references, and team presentations 

7 9/28-30 Review of conceptual design report expectations, design tools, operational 
aspects, propulsion tutorial, and exam 3 

8 10/5-7 Functional group results presentations (key plots), drawings, design drawing 
examples, discussion of initial-conceptual design report 

9 10/14-16 Airfoils, construction schemes, designing-to-build, team work day (Wed.) 

10 10/19-21 Team work days/meetings 

11 10/26-28 Team work day and optional comprehensive exam 

12 11/2-4 Preliminary design introduction  

13 11/9-11 Preliminary design tools and methods (aero, structures, S&C, propulsion) 

14 11/16-18 Team work days/meetings 

15 11/23-25 Team work days/meetings & Thanksgiving 

16 11/30-12/2 Team PDR presentations, both days 

Final none  

 

http://www.wichita.edu/heskett
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Course Number, Title, Semester, Year: AE 607 (Flight Control Systems), Fall 2016 
 

Instructor: Animesh Chakravarthy 
Department: Aerospace Engineering 
Office Location: Wallace Hall (WH) 218S 
Telephone: 316-978-6328 
Email: animesh.chakravarthy@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: TR 1:00-2:00 PM, and also by appointment 

 Classroom; Days/Time: Hubbard Hall (HH) 228, TR 11:00 AM -12:15 PM 
Prerequisites: AE 514 
  
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 607. Flight Control Systems (3). Classical design methods for stability and control augmentation and 
guidance systems specifically for aerospace vehicles, including block diagrams, root locus and frequency 
response. Sensors used in aerospace systems. Flying qualities and performance specifications for closed loop 
systems. Includes a review of the aircraft and spacecraft dynamic model derivation. Prerequisite: AE 514. 
 

Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, undergraduate students will be able to:  

 Construct mathematical models of aircraft in terms of transfer functions. 

 Evaluate the transient and steady state responses of aircraft. 

 Evaluate the stability of an aircraft. 

 Analyze the effect of feedback control systems on aircraft responses by using Root 
Locus, and Frequency Response Plots including Bode and Nyquist Plots. 

 Design PID controllers that satisfy transient and steady state performance specifications. 
In addition to the above outcomes, graduate students will also be able to: 

 Evaluate the robustness of an aircraft control system design. 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Required Texts/Readings Textbook  
Control Systems Engineering, Nise, 7th Edition, can be purchased from the Campus Book Store. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  (Other classes might assign grades differently: Be sure to 
understand the different grading scales in all of your classes.) 
 

 
Percentage ranges Letter 

grade 
Grade 
Points 

Interpretation 

90 – 100 A 4.00 The A range denotes excellent performance. 

87.0 – 89.99 A- 3.70  

84.0 – 86.99 B+ 3.30  

80.0 – 83.99 B 3.00 The B range denotes good performance. 

77.0 – 79.99 B- 2.70  

74.0 – 76.99 C+ 2.30  

70.0 – 73.99 C 2.00 The C range denotes satisfactory performance. 

67.0 – 69.99 C- 1.70  

65.0 – 66.99 D+ 1.30  

62.0 – 63.99 D 1.00 The D range denotes unsatisfactory 
performance. 

60.0 – 61.99 D- 0.70  

Less than 60.0 F 0.00 F denotes failing performance. 

 

Assignments  

Homework 1 – Handed out on Aug 1, due on Sept 8 (1.5% of the grade) 

Homework 2 – Handed out on Sept 8, due on Sept 15 (1.5% of the grade) 

Homework 3 – Handed out on Sept 15, due on Sept 22 (1.5% of the grade) 

Homework 4 – Handed out on Sept 22, due on Sept 29 (1.5% of the grade) 

Homework 5 – Handed out on Sept 29, due on Oct 6 (1.5% of the grade) 

Exam 1 – October 11(25% of the grade) 

Homework 6 – Handed out on Oct 13, due on Oct 20 (1.5% of the grade) 

Homework 7 – Handed out on Oct 20, due on Oct 27 (1.5% of the grade) 

Homework 8 – Handed out on Oct 27, due on Nov 3 (1.5% of the grade) 

Homework 9 – Handed out on Nov 3, due on Nov 10 (1.5% of the grade) 

Exam 2 – November 15 (25% of the grade) 

Homework 10 – Handed out on Nov 17, due on Dec 1 (1.5% of the grade) 

Final Exam – December 13 (35% of the grade) 
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Graduate students will get additional questions in Homework 9 and 10, with enhanced analysis and evaluation 
components. 

The two mid-term exams will each count towards 25% of the grade, the final exam will count towards 35% of 
the grade, and the homework will together count towards 15% of the grade. 

 
Late Assignments  
Assignments will be due at the start of class, on the due date.  Late submissions will be docked 50% of their 
grade for that assignment.   
 

Missed Assignments and Exams  
Makeup for missed exams will be given only when there is a genuine reason, with clear proof; it is the 
student’s responsibility to provide the proof. Whenever possible, the student should talk to the instructor 
before the exam: If the student leaves a message, he/she MUST leave a phone number where he/she can be 
contacted, and it is the student’s responsibility to make contact BEFORE the exam. 
 
Important Academic Dates  
For the Fall semester 2016, classes begin Aug 22, 2016, and end Dec 8, 2016.  The last date to drop a 
class and receive a W (withdrawn) instead of F (failed) is November 1, 2016.  There are no classes on 
Sep 5, Oct 15-18, Nov 23-27, 2016.The final exam period is Dec 10-15, 2016. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-
3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 

http://webs.wichita.edu/inaudit/ch9_10.htm
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contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate sex 
discrimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence 
and stalking.  These incidents may interfere with or limit an individual’s ability to benefit from or 
participate in the University’s educational programs or activities. Students are asked to immediately 
report incidents to the University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 
978-5177. Students may also report incidents to an instructor, faculty or staff member, who are required 
by law to notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 

1 Aug 23 
Aug 25 

Introduction to Control Systems 
ODE-based mathematical models of simple systems 

2 Aug 30 
Sept 1 

Laplace Transforms and their properties 
Transfer function models of simple systems, Poles and Zeros 

3 Sept 6 
Sept 8 

First order systems and their analysis 
Analysis of aircraft first-order modes 

4 Sept 13 
Sept 15 

Second order systems and their analysis 
Analysis of aircraft second-order modes 

5 Sept 20 
Sept 22 

Stability of systems 
Routh Hurwitz Method to analyze stability of systems 

6 Sept 27 
Sept 29 

Steady state error of systems 
Influence of System Type on steady state error 

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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7 Oct 4 
Oct 6 

Root Locus Technique 
Construction of Root Locus 

8 Oct 11 
Oct 13 

Mid-term Exam 1 
Analysis using Root Locus 

9 Oct 18 
Oct 20 

No classes – Fall Break 
Analysis of Root Locus Models of Aircraft 

10 Oct 25 
Oct 27 

Relative Stability and Bode Plots 
System Identification using Bode Plots 

11 Nov 1 
Nov 3 

Analysis using Bode Plots 
Nyquist Plots  

12 Nov 8 
Nov 10 

Analysis using Nyquist Plots 
PI Controller Design  

13 Nov 15 
Nov 17 

Mid-term Exam 2  
PD Controller Design 

14 Nov 22 
Nov 24 

PID Controller Design 
No classes – Thanksgiving Holiday 

15 Nov 29 
Dec 1 

PID Controller Design of Aircraft – Longitudinal Axis 
PID Controller Design of Aircraft – Longitudinal Axis 

16 Dec 6 
Dec 8 

Controller Design of Aircraft – Lateral-Directional Axes 
Final Course Review and Wrap-up 

Final  Dec 13 Final Exam 
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AE 625 Flight Structures II, Spring 2016 
 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: MW 11:00—12:00 noon 

 Classroom; Days/Time: 123 Wallace Hall, MW/9:30—10:20 am 
Prerequisites: AE 525 Flight Structures I 
Teaching Assistant: Bryan Gantt 
TA Contact Info: Email: bjgantt@wichita.edu 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
Strength analysis and design of flight vehicle components. Introduction to energy methods and 
variational principles. Application of finite element method to the analysis of flight vehicle structures. 
Special projects in structural analysis and design.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will attend 60 hours of in class 
instruction/lab and engage in an additional 90 hours of out of class preparation/studying or course 
related activities for a total of 150 hours.   
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Apply energy methods in structural analyses. 

 Apply the concepts of interpolation functions in finite element formulation.  

 Apply the direct equilibrium method to derive finite element equations. 

 Apply the virtual work method to derive finite element equations. 

 Explain the formulation of truss, beam, frame, 2D solid elasticity, and 2D axisymmetric elements. 

 Choose appropriate element type for flight vehicle structural analyses. 

 Apply basic finite element techniques in analyzing flight vehicle components with commercial finite 
element software packages.  

 Interpret the results from the finite element analysis.  
  
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Required Texts/Readings Textbook 
Required textbook: Daryl L. Logan, A First Course in the Finite Element Method, 5th edition, Cengage 
Learning, January 1, 2011. (ISBN 10: 0495668257; ISBN 13: 978 0495668251)  
Required Lab Manual: Students will download lab manual for each lab session from BlackBoard. 
 

Other Equipment/Materials 
Students are encouraged to download a free copy of student version of Patran/Nastran to practice at 
home. 
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of six homework assignments to be collected and graded.  The assignment counts 15% of the 
overall grade of the course.  Graduate students are expected to work on the homework assignments not only 
by hand calculation but also computer programming such as Maple.  Due date of each assignment will be 
announced during the semester via lecture, on BlackBoard, and also email. 
 

Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
 

Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 
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will be acceptable with official evidence such as doctor’s documentation, etc. 
 
Important Academic Dates 
For Spring semester 2016, classes begin on Tuesday, February 19, 2016, and end Wednesday, May 4, 
2016.  The last date to drop a class and receive a W (withdrawn) instead of F (failed) is April 1, 2016. 
The final exam is on Monday, May 9, 2016. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 1/19—1/22 Introduction and general steps of finite element method 

2 1/25—1/29 Introduction to the stiffness (displacement) method 

3 2/1—2/5 Element assembly, potential energy approach 

4 2/8—2/12 Homework #1 due.  Energy method 

5 2/15—2/19 1D Bar (truss) element formulation 

6 2/22—2/26 2D Bar (truss) element formulation, use of symmetry, Inclined or skewed 

supports 
7 2/29—3/4 Homework #2 due.  Beam element formulation 

8 3/7—3/11 Exam #1.  Equivalent nodal forces using energy equivalence concepts 

9 3/14—3/18 Spring Break 

10 3/21—3/25 Homework #3 due.  Frame element formulation 

11 3/28—4/1 Use of symmetry, plane stress and plane strain concepts 

12 4/4—4/8 Homework #4 due.  2D solid plane stress and plane strain elements 

formulation 
13 4/11—4/15 2D solid element assembly, equivalent nodal forces 

14 4/18—4/22 Homework #5 due.  2D linear strain triangular element formulation 

15 4/25—4/29 Exam #2.  2D axisymmetric element formulation 

16 5/2—5/5 Homework #6 due.  Applications and basic technique, review for final exam. 

Final  5/9 Final exam is comprehensive 

 

http://www.wichita.edu/heskett
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AE 628, Aerospace Design II, Spring, 2016 

 

Instructor: L. Scott Miller 
Department: Aerospace Engineering 
Office Location: Wallace Hall, room 200 
Telephone: (316) 978-6334 
Email: scott.miller@wichita.edu 
Preferred Method of Contact: scott.miller@wichita.edu, 978-6334 
Office Hours: MW 1-hour before and after class & by appointment 

 Classroom; Days/Time: HH 231, MW 1:30-3:20pm 
Prerequisites: AE 528 
Teaching Assistant: none 
TA Contact Info: na 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. Changes will be shared in class and in Black Board. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 

All work must be your own! Do not copy, or even slightly modify, material from handouts, references, Web 
sites, previous reports, or whatever when you prepare your assignments. Explain and prepare things in 
your own words. Plagiarism is not tolerated; it is not fair to the original author or other students. Violators 
receive an F in the course and are subject to further discipline within the college and university. 

Properly reference work using an AIAA format. A reasonably specific and useful explanation is still required to 
make the reference complete - simply placing a reference number next to some text is not adequate. (You can 
get a F for problems in this area.) 

Assistance, of any type or amount, provided by someone outside the class must be properly referenced. Be 
aware you are ultimately responsible - you must understand the material completely, present it properly, and 
defend it relative to all course expectations.    

Use of any computer/web program must be noted and properly referenced. Complete copies (i.e., source code, 
not executables) of non-commercial or individual written programs must be posted in the Blackboard team 
area. In all cases, you must understand the program completely, discuss it properly, and defend it relative to all 
course expectations. The program’s methods, assumptions, limitations, and accuracy are particularly important. 
(You can get a F for problems in this area.) 

 
Course Description  
Preliminary design of flight vehicles, design iteration, sensitivity studies, optimization, economic considerations 
and introduction to project management. Prerequisite: AE 528.  

 

Definition of a Credit Hour  
Based on WSU credit hour definitions, you will spend at minimum 180 hours each semester working on 
design [(4hr/week of class + 8hr/week of outside-of-class) x 15wks = 180hrs]. For AE 528/628 this 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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expectation requires at least 8-hours of outside the class work each week (some students will need to expend 
notably more hours each week). 

Measurable Student Learning Outcomes  
a) Demonstrate an ability to apply knowledge of mathematics, science, and engineering  

Focus - Assessment, in this case, focuses on evaluating how well students apply fundamental freshman and 
sophomore year content (e.g., Calculus I, II, & III; Differential Equations; Physics I & II; Statics; Dynamics; 
Mechanics of Materials; and Thermodynamics) as they complete their design efforts. If the student completes 
their project work, it is assumed that a lack of shortcomings implies the needed abilities and knowledge exist. 

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays considerable deficiencies in both comprehension and application of the 
material (identify problem area/s) 

2 – Student has difficulty applying some concepts (identify area/s) 

3 – No clear deficiencies, the student displays no problems applying the material  

4 – The student demonstrates an ability to apply the concepts in a creative manner (identify area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
material’s significance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

b) Demonstrate an ability to design and conduct experiments, as well as to analyze and interpret 
data  

Focus - Assessment focuses on how students prepare for and conduct ground and flight test experiments. In 
addition, the way the students reflect on differences between design predictions and experimental results and 
utilize the data to improve their work and vehicles is assessed. 

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Test plans, validation analysis reports, crash reports (if applicable), presentations, and 
direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student cannot design and conduct experiments, and/or analyze and interpret data (identify 
problem area/s) 

2 – Student has significant difficulty designing and conducting experiments, and analyzing and 
interpreting data (identify area/s) 

3 – No clear deficiencies: the student can prepare and conduct basic experiments, and analyze and 
interpret the resulting data  

4 – The student demonstrates an above average understanding of experimental methods, applies the 
concepts in a more productive and efficient manner, and/or exploits the utility of the results (identify 
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area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
significance of the experimental efforts (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

c) Demonstrate an ability to design a system, component, or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical, health and safety, 
manufacturability, and sustainability  

Focus - Assessment focuses on how well students contribute to the completion of the vehicle design project 
given realistic and varied requirements and constraints.  

Sample – At least twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, direct interactions, and flight demonstrations are used to 
assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays notable deficiencies contributing to the completion of the design project 
(identify problem area/s) 

2 – The student has difficulty demonstrating their design contribution to the project vehicle meets 
minimum requirements and constraints (identify area/s) 

3 – The student successfully demonstrates their design contributions to vehicle development, 
validation, and flight: meeting minimum design requirements and constraints 

4 – The student demonstrates an ability to contribute to the design of a vehicle that performs at levels 
above minimum design requirements and constraints (identify area/s) 

5 – The student displays exceptional abilities: their vehicle design contributions demonstrate superior 
performance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

d) Demonstrate an ability to function on multi-disciplinary teams  

Focus - Assessment focuses on how students’ function on the senior design teams.  

Sample – Four or more teams, composed of at least twenty (20) students, are randomly selected for 
assessment. 

Assessment Material – Team peer reviews are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 
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1 – Sometimes failed to show up or complete assignments, rarely prepared 

2 – Often did what they were supposed to do, minimally prepared and cooperative 

3 – Usually did what they were supposed to do, acceptably prepared and cooperative 

4 – Consistently did what they were supposed to do, very well prepared and cooperative  

5 – Consistently went above and beyond (e.g., tutored teammates, carried more than their fair share of 
the load)  

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

e) Demonstrate an ability to identify, formulate, and solve engineering problems  

Focus - Assessment, in this case, focuses on evaluating how well students apply fundamental sophomore and 
junior year aerospace engineering content to complete their related parts of the design project (e.g., 
Fundamentals of Atmospheric Flight; Aerodynamic Theory; Flight Structures I & II; Flight Dynamics & 
Controls; and Aerospace Propulsion) as they complete their design efforts. If the student completes their 
project work, it is assumed that a lack of shortcomings implies the needed abilities and knowledge exist.  

Sample – A group of about twenty (20) students is randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – Student displays notable deficiencies in both comprehension and application of the material to 
solve problems (identify problem area/s) 

2 – Student has difficulty applying some concepts (identify area/s) 

3 – No clear deficiencies, the student can apply the material to solve problems 

4 – The student demonstrates an ability to apply concepts in a creative manner and to solve problems 
more effectively (identify area/s) 

5 – The student displays exceptional abilities: in a reflective way values and acknowledges the 
material’s significance (identify area/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

f) Demonstrate an understanding of professional and ethical responsibility  

Focus - Assessment, in this case, focuses on how students develop a sense of professional and ethical 
responsibility. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Students are evaluated using a short reflective writing assignment (based on in-class 
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case studies) and via direct (non-classroom) observations as they complete design projects.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays notable deficiencies in understanding professional and ethical responsibility 
(identify problem area/s) 

2 – Student has some difficulty understanding responsible professional and ethical behavior (identify 
weakness/s) 

3 – No deficiencies, the student displays a basic understanding of professional and ethical 
responsibility  

4 – The student clearly demonstrates professional and ethical behavior in non-classroom situations 
(identify situation/s) 

5 – The student displays an exceptional understanding: they can effectively elucidate the significance 
and importance of professional and ethical responsibility to others (identify situation/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

g) Demonstrate an ability to communicate effectively  

Focus - Assessment, in this case, focuses on how well students communicate in oral and written formats as 
they complete their design work. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays debilitating deficiencies in both written and verbal communications (identify 
problem area/s) 

2 – The student has some difficulty effectively communicating verbally, in a written form, or both 
(identify weakness/s) 

3 – No deficiencies, the student displays an acceptable ability to effectively communicate as an 
engineer 

4 – The student demonstrates above average communication abilities (identify strengths/s) 

5 – The student displays exceptional communications abilities: they can improve and influence fellow 
student communication abilities (identify situation/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 
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h) Demonstrate the broad education necessary to understand the impact of engineering solutions in 
a global, economic, environmental, and societal context  

Focus - Assessment, in this case, focuses on how well students demonstrate an understanding of the influence 
and significance of their engineering design efforts in the larger (e.g., global, economic, environmental, and 
societal) perspective. 

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students. 

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays an inability to understand or consider the global, economic, environmental, 
and societal impact of their engineering design efforts (identify specific problem area/s) 

2 – The student has some difficulty demonstrating an ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts (identify weakness/s) 

3 – No deficiencies, the student demonstrates an ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts 

4 – The student demonstrates an above average ability and awareness to consider the global, 
economic, environmental, and societal impact of their engineering design efforts (identify strengths/s) 

5 – The student displays an exceptional understanding: they can reflect on, clearly value, and can 
articulate the connections between engineering work and the greater world, economy, environment, 
and society (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

i) Demonstrate recognition of the need for, and an ability to engage in life-long learning  

Focus - Assessment, in this case, focuses on how effective students are at independently identifying, learning, 
and applying new material (e.g., engineering analysis or computational methods they were originally unfamiliar 
with) as they complete their design project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays both a lack of interest and an ability to learn new material (identify problem 
area/s) 

2 – The student has difficulty recognizing when they need to learn something new, difficulty learning 
on their own, or the importance long-term learning (identify weakness/s) 

3 – No deficiencies, the student recognizes the need for continued learning and a basic ability to learn 
on their own outside the classroom 

4 – The student demonstrates an ability to recognize, learn, and apply unfamiliar material and to grow 
as an engineer (identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way articulate the value and 
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acknowledge the significance of life-long learning (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

j) Demonstrate knowledge of contemporary issues  

Focus - Assessment, in this case, focuses on how effective students are at considering contemporary issues 
(e.g., energy, environmental, economic, and competitive issues) as they learn about design methods and 
complete their project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student displays a complete lack of understanding and interest in considering contemporary 
issues in their work (identify problem area/s) 

2 – The student has some difficulty understanding the relevance of contemporary issues in 
engineering or as they complete their design work (identify weakness/s) 

3 – No deficiencies, the student recognizes the importance of contemporary issues (e.g., energy, 
environmental, economic, and competitive issues) as they complete their design project 

4 – The student demonstrates an ability to tailor or optimize their work to reflect contemporary issues 
(identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way value and acknowledge the 
significance of contemporary issues in engineering (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 

k) Demonstrate an ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice  

Focus - Assessment, in this case, focuses on how well students transition towards thinking and actually 
working like a young engineer, versus behaving like a student as they complete their design project.  

Sample – A group of about twenty (20) students are randomly selected for assessment. 

Assessment Material – Design reports, presentations, and direct interactions are used to assess students.  

Rubric – The following rubric is utilized to quantify outcomes. A scale from 1 to 5 is used, with meanings as 
follows: 

1 – The student has significant difficulty working like a young engineer (e.g., lacks project 
understanding, couldn’t think or work independently on virtually anything, created little despite time 
and efforts, generated and failed to recognize obviously flawed results, and failed to sensibly 
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document work) (identify difficulty/s) 

2 – The student has some difficulty working like a young engineer (e.g., consistently looses project 
focus, can’t think or work independently, regularly wastes time and efforts, often fails to check results, 
and poorly documents work) (identify difficulty/s) 

3 – No deficiencies, the student demonstrates an ability to work like a young engineer (i.e., focuses on 
project outcomes, is mostly independent, works in a time conscious and appropriate way, validates 
work, and documents results) 

4 – The student demonstrates an ability to work like a very good young engineer (e.g., focuses on 
creating the best final product, works independently, is especially efficient, rarely makes mistakes, and 
prepares outstanding documents) (identify strengths/s) 

5 – The student displays exceptional abilities: they can in a reflective way identify and value significant 
elements of being a good engineer (identify example/s) 

Target Outcome Level – The average sample score is expected to meet or exceed a value of 3. 

Results Presentation – A plot or table showing the assessment score distribution and the average is prepared. 
Comments related to individual score assignments and any related details are also provided. 

Analysis & Recommendations – The instructor evaluates assessment results and, if necessary, makes 
recommendations to the department for further analysis or action. 

 
Required Texts/Readings Textbook (Suggested) 
Aircraft Design: A Conceptual Approach, D. Raymer, AIAA Education Series. 
 

Other Readings  

 TEXT BOOKS FROM PREVIOUS COURSES (especially AE 324, AE 333, & AE 525)! 

 USAF Stability & Control DATCOM, Air Force Flight Dynamics Laboratory, 1978. 

 Fundamentals of Aircraft and Airship Design: Volume I - Aircraft Design, L. Nicolai and G. Carichner, 
AIAA Education Series, 2010. 

 Airframe Structural Design: Practical Design Information and Data on Aircraft Structures, Michael 
Niu, Adaso Adastra Engr Center, 2006 

 Fluid Dynamic Drag, S. Hoerner, self-published. 

 Fluid Dynamic Lift, S. Hoerner, self-published. 

 AIAA Aerospace Design Engineers Guide, AIAA Education Series. 

 Aircraft Performance and Design, J. Anderson, McGraw-Hill, 1999. 

 Aerodynamics, Aeronautics and Flight Mechanics, B. McCormick, John Wiley & Sons, 1995. 

 Model Aircraft Aerodynamics, M. Simmons, Argus Books, 1987. 

 Basics of R/C Model Aircraft Design, A. Lennon, Model Airplane News, 1996. 

 The Design of the Airplane, D. Stinton, AIAA Education Series. 

 Introduction to Aeronautics: A Design Perspective, S. Brandt, et.al., AIAA Education Series, 1997. 

 Airplane Design, Parts 1-8, J. Roskam, self-published. 

 Synthesis of Subsonic Airplane Design, E. Torenbeek, Delft University Press, 1982. 

 Design for Air Combat, R. Whitford, Janes, 1987. 

 Janes All the Worlds Aircraft, Janes, 1917-present. 

 Automotive Handbook, Bosch, 1993. 
 

 

Other Equipment/Materials  
Course related activities that involve ANY construction, significant expenditures, travel, or laboratory use must 
receive full, proper, and timely approval from the instructor before proceeding. Similarly, use of high-powered 
(i.e., licensed) computer programs (e.g., CFD, NASTRAN, ANSYS, etc.) must also be approved. 
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Rm. 221 WH is designated as the AE 528/628 Senior Design Lab. The lab is not a place to hang out, eat, and 
“party.” Work unrelated to AE 528/628 is not permitted. Only students currently enrolled in senior design may 
use the lab, no guests (unless I authorize otherwise). Reasonable modifications, updates, changes, etc. are 
considered, but must be authorized first.  Lab abuses lead to a course grade (behavior) penalty or complete lab 
closure (I suggest that you self-police, within reason). The same guidelines apply when assigned to work in 
other AE department labs. 

Use of any non-AE facilities for vehicle construction or testing must be pre-approved (violations will result in a 
F-grade for the team). 

 

Class Protocol  
Behave in a considerate and professional fashion at all times. Come to class, arrive on time, stay, and conduct 
yourself properly.  Notable absences, late arrivals, disruptive activities, poor participation, or unprofessional 
behavior is unacceptable. Notable problems result in significant grade penalties or class removal. These 
expectations apply, as well, to interactions between teammates. 

It is the individual student's responsibility to participate in all team activities. You are expected to be a 
significant contributor, not just a recipient of the group's efforts - working in a meaningful, coordinated, 
cooperative, professional, respectful, and equitable fashion. Each team member, confidentially, evaluates the 
work of the others in the group. I use these evaluations, along with other things, to determine teamwork grades. 
Notable problems, working within the team, result in significant grade penalties. 

Team workloads must be reasonably uniform, meaningful, and engineering oriented. Each student must clearly 
demonstrate design and engineering work. The team manager’s role is primarily that of a coordinator. Non-
design work (e.g., coordinator, CAD person, etc.) is important, but cannot be the dominant member 
responsibility (should be <30%). Management and CAD is not engineering! 

You must clearly document and identify your individual design efforts in all reports and presentations (i.e., 
contribute during preparation and put your name on your work!).   

The burden is on you to clearly demonstrate the extent, appropriateness, completeness, and validity of all work. 
Missing, incomplete, or notably weak efforts can result in an F-grade.   

The overall team project progress and grade is heavily influenced by the weakest part/s (e.g., an otherwise 
perfect airplane with a failed wing design gets an F-grade). 

Course related activities that involve ANY construction, significant expenditures, travel, or laboratory use must 
receive full, proper, and timely approval from the instructor before proceeding. Similarly, use of high-powered 
(i.e., licensed) computer programs (e.g., CFD, NASTRAN, ANSYS, etc.) must also be approved. 

Rm. 221 WH is designated as the AE 528/628 Senior Design Lab. The lab is not a place to hang out, eat, and 
“party.” Work unrelated to AE 528/628 is not permitted. Only students currently enrolled in senior design may 
use the lab, no guests (unless I authorize otherwise). Reasonable modifications, updates, changes, etc. are 
considered, but must be authorized first.  Lab abuses lead to a course grade (behavior) penalty or complete lab 
closure (I suggest that you self-police, within reason). The same guidelines apply when assigned to work in 
other AE department labs. 

Use of any non-AE facilities for vehicle construction or testing must be pre-approved (violations will result in a 
F-grade for the team). 

Each team participates in the Springtime College of Engineering Open House. Displays are to be professional 
and of high quality (this is a good chance to win some money and enthuse potential employers). Team displays 
will be graded. 

Participation in outside competitions (e.g., AIAA DBF, Student Conferences, etc.) is encouraged, but not 
required.  

In addition to the listed prerequisites (e.g., AE 502, AE 514, & AE 525), you are also responsible for material 
associated with the prerequisites’ prerequisites. There is a reason why AE 528/628 is called a “capstone course 
sequence.”     
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You must use CAD software (e.g., AutoCAD, CATIA, Inventor, SolidWorks, Alibre, etc.) to generate class 
design drawings. There is only one exception, which I will clearly identify (e.g., extremely early AE 528 concept 
studies). Aircraft CAD drawings must be suitable for construction. The AE staff will not prepare or correct 
your drawings for laser cutter work. 

There may be days when we don’t have a regular class, based on my sense of class progress. Expect to meet 
unless otherwise notified (e.g., in-class, on Blackboard, or via email). Do not squander the class time, it’s already 
reserved. Use it to meet with your team and/or the instructor. 
 

There may be days when there are private (individual) team meetings or presentations during class. A schedule 
will be announced. Be sure to follow it and to arrive on time and prepared.  

 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades follow 
the established standards, as noted in the WSU Undergraduate Catalog, specifically:   
 

  A Represents Distinguished Achievement (understands things well-enough to help others learn it)  
  B Represents Superior Achievement (extends knowledge and abilities to higher-levels) 

C Represents Average Achievement (demonstrates basic competencies) 

  D Represents Below Average Achievement (has some weakness in demonstrating basic competencies) 
  F Represents Failing Work (has significant weaknesses in basic competencies) 
 

Where:  A 93-100; A- 90-92; B+ 86-89; B 83-85; B- 80-82; C+ 76-79; C 73-75; C- 70-72; D+ 66-69; D 63-65; 
D- 60-62; F 0-59  
 

Assignments  
  January (ASAP) Assess your project and team status (teamwork, risks, plans, & need for help  
   resolving design issues, improve & optimize team organization/function) 
  January (ASAP) Finalize the preliminary design work (higher accuracy analysis of critical items &  
   some well-placed optimization) 
  January (ASAP) Incorporate detailed design aspects as you complete preliminary design 
  February 3rd      Submit & present your team Design Brochure (see related handout)(submit &  
   present in class & in Bb) 
  February 17th   Freeze the design and submit the final Preliminary Design Report (PDR), including  
   Design Validation (DV) data (printed & electronic by 4:00pm, using the established  
   form) 
  February 24th   Submit initial Final Design Report (iFDR), in a printed and electronic format 
  March 4th      Submit Final Design Report (FDR) including printed detailed drawings (e.g., 3-views, 
   assembly, layout, tooling, kit plans, wind tunnel model, etc.), materials & equipment  
   requests   
  ASAP    Begin wind tunnel model and vehicle construction after passing the Final Design     
   Review (FDR)   
  ASAP   Prepare for, schedule, and complete Ground Validation Testing (GVT) efforts 
  March 14th  Last day for submitting new-build laser & foam cutting requests 
  March 31st    Last day for GVT  
  April 1st      Submit the Validation Analysis Report (VAR), in a printed and electronic format 
  April (ASAP)  Request a Flight Readiness Review (FRR)  
  April (ASAP)  First flight – after passing FRR 
  April 15-17th  AIAA DBF Competition 
  April 24th (Sunday) DVC/Bronze Propeller Competition (tentative) 
  May 2nd   Submit printed & electronic Final Report (at start of class) 
  May 2nd & 4th   Final project presentations (everyone must participate and attend) 
  May 6th  CoE Open House (everyone must participate/attend) 
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Extra Credit  
Teams participating in outside competitions (e.g., AIAA International Design/Build/Fly competition, Bronze 
Propeller Competition, and CoE Open House) can receive a course grade reward (or penalty) depending on 
their final standing and performance. 
 

Late Assignments  
Assignments are due at or before the stated time. Late submissions are not accepted. Formal presentations 
must be ready at the scheduled time. Complete preparation and a contingency plan are suggested. 

 

Missed Assignments and Exams  
Assignments are due at or before the stated time. Late submissions are not accepted. Formal presentations 
must be ready at the scheduled time. Complete preparation and a contingency plan are suggested. 

 
Important Academic Dates  
For spring semester 2016, classes begin Jan. 20, 2016 and end May. 4, 2016.  The last date to drop a 
class and receive a W (withdrawn) instead of F (failed) is Mar. 23, 2016. Classes are as scheduled (you 
will receive an email, via Black Board, if classes are cancelled for any reason). There is no final exam, 
only a final report, due May. 5, 2016. 
 

 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 

http://webs.wichita.edu/inaudit/ch9_10.htm
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www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 

The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 
 
  

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 

1 1/20-22 Class overview & deadlines, what’s new from AE 528, team self-assessments, 
design brochure development 

2 1/25-27 Team self-assessment presentations, Case Study #1 assignment, common design 
problems, tooling, joint design, and adhesives 

3 2/1-3 Case Study #1 assignment submission and discussions, common design 
problems, tooling, joint design, and adhesives 

4 2/8-10 Design brochure presentations, wind tunnel model design and testing, aircraft 
sub-systems, and iron-bird assignment 

5 2/15-17 Team work days/meetings 

6 2/22-24 Final Design Report (FDR) discussions, inventories, construction plans, 
materials, skinning, and ordering components 

7 2/29-3/2 Team work days/meetings 

8 3/7-9 Functional group results presentations (key plots), drawings, design drawing 
examples, discussion of initial-conceptual design report 

9 3/14-16 Spring Break 

10 3/21-23 Team work days/meetings, assessment exam 

11 3/28-30 Team work days/meetings 

12 4/4-6 Team work days/meetings 

13 4/11-13 Team work days/meetings, AIAA DBF Competition 

14 4/18-20 Team work days/meetings and test flights 

15 4/25-27 Team work days/meetings and test flights, Bronze Propeller Competition 

16 5/2-4 Team test flights, both days, and Open House  

Final none  
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AE 660, Selected Topics in xx 

 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (area code) (telephone number) 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Instructor’s consent 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
New or special topics presented on sufficient demand. Repeatable for credit when subject material warrants.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the undergraduate student will have: 

1. Learned and applied the course material  
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course, the student will have: 

1. Learned and applied the material  
2. Completed exams, assignments, and projects, as required by the instructor 

  
At the completion of this course, the graduate student will have: 

1. Learned, applied and evaluated the material at a high-level 
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course the graduate student will have: 

1. Learned and applied the material 
2. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Required Texts/Readings Textbook  
Determined by the instructor. 
 

Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 
 

Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
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videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    
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AE 690, Independent Study  
 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (316) 978-xxxx 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Consent of supervising faculty member 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Arranged individual independent study in specialized areas of aerospace engineering under the supervision of a 
faculty member. Repeatable for credit. Prerequisite: consent of supervising faculty member.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the undergraduate student will have: 

1. Identified material for independent study, in consultation with the instructor 
2. Learned and applied the material  
3. Engaged in activities and assessment to assure competency  

  
At the completion of this course, the student will have: 

1. Identified material for independent study in consultation with the instructor 
2. Learned and applied the material  
3. Completed exams, assignments, and projects, as required by the instructor 

  
At the completion of this course, the graduate student will have: 

1. Identified material for independent study, in consultation with the instructor 
2. Learned, applied and evaluated the material at a high-level 
3. Engaged in activities and assessment to assure competency  

  
At the completion of this course the graduate student will have: 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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1. Identified material for independent study in consultation with the instructor 
2. Learned and applied the material 
3. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications 
4. Completed exams, assignments, and projects, as required by the instructor 

 
Required Texts/Readings Textbook  
Determined by the instructor. 
 

Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 
 

Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
typically assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
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to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 

Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TDB 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    

 



1 

 

 

 

AE 702 Aerospace Propulsion II (Fall 2016) 
 

Instructor: Roy Myose 
Department: Aerospace Engineering 
Office Location: Wallace Hall 206 
Telephone: (316) 978-5935 
Email: roy.myose@wichita.edu 
Preferred Method of Contact: In-person office visit or phone 
Office Hours: MWF 2:30pm-4:00pm 

 Classroom; Days/Time:  
Prerequisites: AE 502 or instructor’s consent 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
AE 702. Aerospace Propulsion II (3). In-depth study of rocket and jet propulsion. Turbojet and rocket 
engine components. Effect of operating variables on turbojet cycles and rocket performance. Prerequisite: 
AE 502 or instructor’s consent. 
 

Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of 
the hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a and c for the student outcomes.  
Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering Accreditation’s 

ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s ABET 

Criteria e], 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET Criteria’s: 
1. [Engineering Accreditation ABET Criteria a]  One exam problem on engineering knowledge [the effect 

of rocket mass quantities on rocket performance in the final exam] was used as an assessment tool for 
outcome 1.  Students who demonstrated "excellence" in determining the appropriate rocket mass 
quantities associated with the given problem conditions were given a rubric score of 5, "good" 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm


2 

demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 2, and 
"unacceptable" was 1. 

2. [Engineering Accreditation ABET Criteria e]  One exam problem on engineering problem solution [an 
electric propulsion problem in the final exam] was used as an assessment tool for outcome 3.  Students 
who demonstrated "excellence" in analyzing the electric propulsion performance were given a rubric 
score of 5, "good" demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 
2, and "unacceptable" was 1. 

 
Required Texts/Readings Textbook 
Mechanics & Thermodynamics of Propulsion, 2nd Ed. (1992) by Hill & Peterson. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this class, grades for 
graduate credit are assigned according to the following chart. 

Percentages Letter grade Grade Points Interpretation 

93 – 100 A 4.00 The A range denotes excellent performance. 

90 – 92.999 A- 3.70  

86 – 89.999 B+ 3.30  

83 – 85.999 B 3.00 The B range denotes good performance. 

80 – 82.999 B- 2.70  

76 – 79.999 C+ 2.30  

73 – 75.999 C 2.00 The C range denotes satisfactory performance. 

70 – 72.999 C- 1.70  

66 – 69.999 D+ 1.30  

63 – 65.999 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.999 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 
For undergraduates taking this course for undergraduate credit, a discernibly lower level of performance is 
expected.  Consequently, grades for undergraduate students taking this course for undergraduate credit are 
assigned according to the following chart:  

Percentages Letter grade Grade Points Interpretation 

92 – 100 A 4.00 The A range denotes excellent performance. 

89 – 91.999 A- 3.70  

85 – 88.999 B+ 3.30  

82 – 84.999 B 3.00 The B range denotes good performance. 

79 – 81.999 B- 2.70  

75 – 78.999 C+ 2.30  

72 – 74.999 C 2.00 The C range denotes satisfactory performance. 

69 – 71.999 C- 1.70  

65 – 68.999 D+ 1.30  

62 – 64.999 D 1.00 The D range denotes unsatisfactory performance. 

59 – 61.999 D- 0.70  

Below 59 F 0.00 F denotes failing performance. 

 

Assignments 
Item Date Weighted Percentage of Semester Grade 
Homework #1 Part a 9/13/16 1.5% 
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Homework #1 Part b 9/20/16 1.5% 
Exam #1 9/22/16 19% 
Homework #2 Part a 10/21/16 1.5% 
Homework #2 Part b 10/25/16 1.5% 
Exam #2 10/27/16 19% 
Homework #3 Part a 11/17/16 1% 
Homework #3 Part b 12/6/16 1% 
Design Project Report* 12/8/16 19% 
Comprehensive Final Exam 12/15/16 at 3pm 34% 

*A discernibly higher level of performance is expected in each grade for graduate credit and a lower level of 
performance for undergraduate credit as noted in the previous charts for grades. 
 
Undergraduate vs. Graduate Credit (for 700 level courses) 
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates 
For the 2016 fall semester, classes for this TuTh section begin 23 August 2016 and ends (i.e., the last day of 
lecture is) 8 December 2016.  The last day to drop a class and receive a W (withdrawn) instead of F (failed) is 
1 November 2016.  There are no classes for this TuTh section on 18 October 2016 and on 24 November 
2016.  The final exam for this class is 13 December starting at 9am. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).  The office is 
located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 videophone). DS will 
review your concerns and determine, with you, what academic accommodations are necessary and 
appropriate for you. All information and documentation of your disability is confidential and will not be 
released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
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http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines 
1 8/23, 25/16 Aerothermodynamics | Text Chapter 5 
2 8/30, 9/1/16 Aerothermodynamics (continued) 
3 9/6, 8/16 Aerothermodynamics (continued) 
4 9/13, 15/16 Aerothermodynamics (continued)| Homework #1a due 9/13/16 

5 
9/20/16 
9/22/16 

Homework #1b due 9/20/16 
Exam #1 on 9/22/16 

6 9/27, 29/16 
Jet Engine Components | Text Chapter 3, Chapter 6 Sections 1-3, Chapter 7, 
Chapter 8 

7 10/4, 6/16 Jet Engine Components (continued) 
8 10/11, 13/16 Jet Engine Components (continued) | Homework #2a due 10/21/16 
9 10/20/16 Jet Engine Components (continued) 

10 
10/25/16 
10/27/16 

Homework #2b due 10/25/16 
Exam #2 on 10/27/16 

11 11/1, 3/16 Rocket Performance Analysis | Text Chapter 10 
12 11/8, 10/16 Rocket Performance Analysis (continued) 

13 11/15, 17/16 
Thrust Chambers & Nozzles, Liquid Propellant Systems, Solid Propellant 
Rockets | Text Chapter 11 | Homework #3a due 11/17/16 

14 11/22/16 
Thrust Chambers & Nozzles, Liquid Propellant Systems, Solid Propellant 
Rockets (continued) 

15 11/29, 12/1/16 Electric Propulsion | Text Chapter 14 

16 
12/6/16 
12/8/16 

Homework #3b due 12/6/16 
Design Project Report due 12/8/16 

Final 12/13/16 Final exam covering entire semester 

 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Course Number, Title, Semester, Year: AE 707 (Modern Flight Control System Design I), Spring 2016 
 

Instructor: Animesh Chakravarthy 
Department: Aerospace Engineering 
Office Location: Wallace Hall (WH) 218S 
Telephone: 316-978-6328 
Email: animesh.chakravarthy@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: TR 1:00-2:00 PM, and also by appointment 

 Classroom; Days/Time: Wallace Hall (HH) 215, MW 4:10 AM -5:25 PM 
Prerequisites: AE 514 or 714, and AE 607 or EE 684 or ME 659. 

   
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 707. Modern Flight Control System Design I (3). Modern multi-loop design methods for stability and 
control augmentation and guidance systems, specifically for aerospace vehicles. State variable model. Optimal 
state feedback gains and Riccati’s equation, tracking systems, sensors and actuator, discretization of continuous 
dynamic systems, optimal design for digital controls, and effect of nonlinearities and trim conditions on design 
considerations. Prerequisites: AE 514 or 714, and AE 607 or EE 684 or ME 659. 
 

Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, undergraduate students will be able to:  

 Construct mathematical models of aircraft in terms of state space models. 

 Design flight control systems using eigenvalue and eigenstructure assignment 
techniques. 

 Design flight control systems using optimal control methods. 

 Design flight control systems for nonlinear aircraft using feedback linearization 
methods. 

 Evaluate the robustness of an aircraft control system design, using sensitivity and 
complementary sensitivity transfer functions. 

 Perform a discrete-time implementation of continuous control systems. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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 Evaluate the effects of nonlinearities including actuator saturation, rate limits and 
integrator wind-up on the closed loop performance. 
 
Required Texts/Readings Textbook  
Aircraft Control and Simulation, Stevens & Lewis, 2015, 3rd edition, can be purchased from the Campus Book 
Store. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  (Other classes might assign grades differently: Be sure to 
understand the different grading scales in all of your classes.) 
 

 
Percentage ranges Letter 

grade 
Grade 
Points 

Interpretation 

90 – 100 A 4.00 The A range denotes excellent performance. 

87.0 – 89.99 A- 3.70  

84.0 – 86.99 B+ 3.30  

80.0 – 83.99 B 3.00 The B range denotes good performance. 

77.0 – 79.99 B- 2.70  

74.0 – 76.99 C+ 2.30  

70.0 – 73.99 C 2.00 The C range denotes satisfactory performance. 

67.0 – 69.99 C- 1.70  

65.0 – 66.99 D+ 1.30  

62.0 – 63.99 D 1.00 The D range denotes unsatisfactory 
performance. 

60.0 – 61.99 D- 0.70  

Less than 60.0 F 0.00 F denotes failing performance. 

 

Assignments  

Homework 1 – Handed out on Feb 3, due on Feb 10  

Homework 2 – Handed out on Feb 10, due on Feb 17  

Homework 3 – Handed out on Feb 17, due on Feb 24  

Homework 4 – Handed out on Feb 24, due on Mar 2  

Exam 1 – March 9 (25% of the grade) 

Homework 5 – Handed out on Mar 23, due on Mar 30  

Homework 6 – Handed out on Mar 30, due on Apr 6  

Exam 2 – April 13 (25% of the grade) 

Homework 7 – Handed out on Apr 27, due on May 4  

Final Exam – May 11 

The two mid-term exams will each count towards 25% of the grade, the final exam will count towards 35% of 
the grade, and the homework will together count towards 15% of the grade. 
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Late Assignments  
Assignments will be due at the start of class, on the due date.  Late submissions will be docked 50% of their 
grade for that assignment.   
 

Missed Assignments and Exams  
Makeup for missed exams will be given only when there is a genuine reason, with clear proof; it is the 
student’s responsibility to provide the proof. Whenever possible, the student should talk to the instructor 
before the exam: If the student leaves a message, he/she MUST leave a phone number where he/she can be 
contacted, and it is the student’s responsibility to make contact BEFORE the exam. 
 
Important Academic Dates  
In spring 2016, classes begin Tuesday, Jan 19, 2016, and end Thursday, May 5, 2016.  The last date to drop a 
class and receive a W (withdrawn) instead of F (failed) is the end of the 10th week.  There are no classes during 
the spring break week March 14-18, 2016.  The final exam period is May 7-12, 2016.  
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-
3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate sex 
discrimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence 
and stalking.  These incidents may interfere with or limit an individual’s ability to benefit from or 
participate in the University’s educational programs or activities. Students are asked to immediately 
report incidents to the University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 
978-5177. Students may also report incidents to an instructor, faculty or staff member, who are required 
by law to notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule  
Week Date Topics, Readings, Assignments, Deadlines 

1 Jan 20 Introduction to Control Systems 
 

2 Jan 25 
Jan 27 

Aircraft Dynamic Equations 
Aircraft Nonlinear and Linear State Space Models 

3 Feb 1 
Feb 3 

Physical Significance of Eigenvalues and Eigenvectors of Aircraft Models 
Aircraft actuators, sensors and their models 

4 Feb 8 
Feb 10 

Eigenvalue Assignment Method 
Eigenvalue Assignment of F-16 Aircraft 

5 Feb 15 
Feb 17 

Eigenstructure Assignment Method 
Eigenstucture Assignment Method 

6 Feb 22 
Feb 24 

Eigenstructure Assignment of F-16 Aircraft 
Aircraft Command Augmentation Systems 

7 Feb 29 
Mar 2 

Root Locus Design of CAS of F-16 
Optimal Control Method 

8 Mar 7 
Mar 9 

LQR Control Design 
Mid-term Exam 1 

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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9 Mar 14 
Mar 16 

No classes – Spring Break 
No classes – Spring Break 

10 Mar 21 
Mar 23 

LQR Control Design of F-16 
LQ Tracker Design Method 

11 Mar 28 
Mar 30 

LQ Tracker Design of F-16 
State Estimation   

12 Apr 4 
Apr 6 

Stochastic Aircraft Models 
Kalman Filter Design 

13 Apr 11 
Apr 13 

LQG Control Method  
Mid-term Exam 2 

14 Apr 18 
Apr 20 

Feedback Linearization Method 
Feedback Linearization Design of F-16 Aircraft 

15 Apr 25 
Apr 27 

Robust Control  
Conversion of continuous controllers to discrete-time controllers 

16 May 2 
May 4 

Influence of aircraft and actuator nonlinearities 
Final Course Review and Wrap-up 

Final  May 11 Final Exam 
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AE 711, Intermediate Aerodynamics, Fall, 2015 

 

Instructor: Linda Kliment 
Department: Department of Aerospace Engineering 
Office Location: Wallace Hall 203 
Telephone: (316) 978-6354 
Email: Linda.Kliment@Wichita.edu 
Preferred Method of Contact: Email 
Office Hours: M 1:00-3:00, R 9:30-11:00, or by appointment 

 Classroom; Days/Time: Wallace Hall 209, MW 5:35-6:50 
Prerequisites: AE 424 or ME 521 

 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If changes are made to the information in this document, they 
will be discussed during class.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
In cases of academic dishonesty, penalties are assessed by the instructor and the department chairman at the 
time that the cases are discovered.    
 
Course Description  
Studies potential flow equations of motion, singularity solutions, principle of superposition, conformal 
mapping, thin airfoil theory, finite wing theory, effects of fluid inertia, three-dimensional singularities, 
swept wing theory, delta wing theory, introduction to panel methods, and an introduction to automobile 
aerodynamics.   
 

Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
This course addresses the following outcomes:   
 The student will be required to apply knowledge of mathematics, science, and engineering.   
 The student will be required to identify, formulate, and solve engineering problems. 
 The student will be required to communicate effectively.   
 
Required Texts/Readings Textbook  
Instructor’s notes 
Available for purchase in the AE office, WH 200 
 

 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Readings (Suggested) 
 Katz, Joseph and Plotkin, Allen, Low-Speed Aerodynamics:  from wing theory to panel methods, McGraw-

Hill, 1991 
 Anderson, John D., Fundamentals of Aerodynamics, Fifth Edition, McGraw Hill, 2011 
 Kuethe, Arnold and Chow, Chuen-Yen, Foundations of Aerodynamics, Fifth Edition, John Wiley and 

Sons, 1998 
 Moran, Jack, An Introduction to Theoretical and Computational Aerodynamics, John Wiley and Sons, 1984 
 Karamcheti, Krishnamurthy, Principles of Ideal-Fluid Aerodynamics, John Wiley and Sons, 1966 
 

Class Protocol  
The students are expected to attend class.  If a class must be missed for unavoidable circumstances, the 
student is expected to know what was covered during the class period by obtaining notes from classmates 
and/or reading the textbook.   
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the points earned out of a total 600 points possible.  In this class, grades are assigned 
according to the following chart.  (Other classes might assign grades differently: Be sure to understand the 
different grading scales in all of your classes.) 
 
Points Letter 

grade 
Grade 
Points 

Interpretation 

560-600 A 4.00 The A range denotes excellent performance. 

540-559 A- 3.70  

520-539 B+ 3.30  

500-519 B 3.00 The B range denotes good performance. 

480-499 B- 2.70  

460-479 C+ 2.30  

440-459 C 2.00 The C range denotes satisfactory performance. 

420-439 C- 1.70  

400-419 D+ 1.30  

380-399 D 1.00 The D range denotes unsatisfactory 
performance. 

360-379 D- 0.70  

0-359 F 0.00 F denotes failing performance. 

 

Assignments  
There will be homework and exams during the fall 2015 semester.  Homework is expected to be individually 
performed.  Exams will take part during the class period and will be closed book, closed notes, with an 
equation sheet provided by the instructor.  Homework will be worth 50 total points.  There will be three 
exams, each worth 130 points, for a total of 390 points.  Due dates for the homework and exam days will be 
announced during class.  Study problems will be available to help with homework and exam preparation. 
 
There will be one comprehensive final exam at the end of the semester.  The final exam will be closed book, 
closed notes, with an equation sheet provided by the instructor.  The final exam will be worth 160 points.  
The final exam will be held during the allotted time on the final exam schedule.   
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Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Late Assignments  
Homework submitted after the due date will receive no credit without prior arrangement.   
 

Missed Assignments and Exams  
A makeup exam or final will be given for documented cases.  If possible, the student should notify the 
instructor prior to the exam.  Only those documented incidents that are beyond the control of the student, 
such as serious accidents and illnesses, will be considered as reasons for a makeup.   
 
Important Academic Dates  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is October 27, 2015. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00 am to 7:00 pm Monday 
through Thursday and 8:00 am to 5:00 pm on Fridays.  The clinic may be closed occasionally on 
Wednesdays from noon to 1:30 pm.  The telephone number is (316) 978-3620.   In addition to outpatient 
and preventive care (including immunizations, a prescription service, and testing/counseling for sexually 
transmitted infections), Student Health can handle minor injuries. All services are confidential.  For 
more information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule for 15 week class  
 
Introduction: 

 Review of elementary vector operations 
 Euler’s equations of motion 
 Streamlines and stream function 
 Vorticity and circulation 
 Velocity potential  
 Complex velocity potential 
 Integration of Euler’s equations and Bernoulli’s equation 
 

Elementary Solutions: 
 Uniform flow 
 Sources, sinks, and doublets 
 Superposition of uniform and doublet flows 
 Flows with circulation 
 Flow around a cylinder with circulation 
 Distributed singularities 
 First order panel methods 
 The Kutta condition 
 

Complex Velocity Potential Functions: 
 Review of complex variables 
 Complex potential and complex velocity 
 Complex form of the elementary solutions 
 Flow around a cylinder with and without circulation 
 Complex power functions 
 Flow through an aperture and flow in a rectangular channel 
 Method of images 
 
 

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett.
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Thin Airfoil Theory: 
 Flat plate 
 Mapping of flows 
 Circular arc airfoil 
 General thin airfoil section 
 Flapped airfoil 
 Cambered airfoil 
 Lumped vortex method 
 

Finite Wing Theory: 
 Bound vortex system 
 The horseshoe vortex 
 Fundamental laws of vortex motion  
 Helmholtz’s theorem 
 Biot and Savart law 
 Spanwise loading and trailing vorticity 
 Downwash and induced drag 
 Elliptic load distribution  
 General theory of monoplanes 
 General solution of the monoplane equations 
 Load distribution for minimum induced drag 
 Simplified horseshoe vortex 
 Aerodynamic interference 
 

Three-Dimensional Irrotational Flow: 
 Velocity potential and stream function 
 Continuity equation 
 Stoke’s stream function for axisymmetric flow 
 Elementary solutions 
 Superposition of the elementary solutions 
 

Swept and Delta Wings: 
 Schrenk’s approximation 
 Swept wings 
 Induced velocity of the general horseshoe vortex 
 Example vortex lattice method 
 Delta wings 
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AE712, Experimental Methods in Aerospace, FL16 

 

Instructor: Brandon T. Buerge, PhD, CFII 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226C 
Telephone: 316-978-5515 
Email: Brandon.buerge@wichita.edu 
Preferred Method of Contact: email 
Office Hours: MW 3:00pm – 4:00pm 

 Classroom; Days/Time: (TBD; M 12:30pm – 1:20pm) 
Prerequisites: AE512 
Teaching Assistant: Cord Gross 
TA Contact Info: cord.gross@wichita.edu 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. Check the course schedule on Blackboard and read 
announcements for updates. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
If students are found to be cheating (chiefly by misrepresenting the work of others as one’s own), those 
students will fail the course. I understand that there are areas of ambiguity, so it behooves you to ask for 
clarification when you aren’t sure. 
 
Course Description 
[from the WSU Course Catalog] Advanced topics in wind tunnel testing, including analysis and sensitivity, 
modeling techniques, flexure design and calibration, control surface loads and moments, laser velocimetry, hot 
film anemometry, dynamic signal processing, flow measurement probes, flow visualization using smoke 
tunnels and water tunnel. Prerequisite: AE 512 or instructor’s consent. 
 

[from the course Blackboard page] It is my hope that this course will enrich your personal and professional life 
by training you in an approach to experimental investigation which will permit you to innovate in your field of 
endeavor. Specifically, the objective of this course is to prepare you to conceive, plan, and execute meaningful 
experimental investigations in order to prepare you for graduate-level or industry practice. 
 
The instructional philosophy of this course is a blend of project based learning and inquiry based learning. 
This is technically a lab class, but I do not intend to provide you with prescriptive lab activities. A great deal 
more will be left to the students in terms of determining the specifics of class activities. My role will be to 
provide a basic structure, and to serve as a resource as required as you pursue your experimental objectives. I 
expect that we will be learning a great deal together, and reading a great deal more. Why is this, you may ask. 
Because I don't know a better way to grow as an experimentalist than to experiment (and read) and experiment 
(and read some more)! The semester will be broken in to three project periods, allowing everyone to complete 
two smaller projects and finish with one larger project. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Definition of a Credit Hour 
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
AE712 is a 3 credit hour course, with two “regular” hours and two “laboratory” hours per instructional 
week. Therefore, the expectations for the regular hour are for not less than two hours of classroom or 
direct faculty instruction with a minimum of two hours of out-of-class student work for each week of 
instructional time for a fifteen week semester. The expectations for the two laboratory hours include a 
minimum of two hours each week in a laboratory under the supervision of a lab supervisor/instructor 
and an expectation of hour of additional out-of-class student work each week. 
 
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes 
 
Upon successful completion of this course, students will be able to:  

1. Critically review technical papers both from assigned reading and self-directed related to their open-
ended experimental project. 

2. Formulate more than one open-ended experimental aerodynamics investigation. 
3. Propose and develop and execute a credible test plan. 
4. Design and construct a credible experimental model. 
5. Predict their open-ended experimental results with reasonable accuracy, defend their procedures, 

evaluate their results, and recommend future work. 
6. Appraise their own work both qualitatively and quantitatively, and support their experimental 

conclusions. 
7. Connect their experimental work and conclusions with their own objectives as well as historical work. 
8. Accurately judge the work of peers based on oral and written presentations. 
9. Assess their own performance and that of peers in group work;  
 

Required Texts/Readings Textbook  
Springer Handbook of Experimental Fluid Mechanics by Tropea and Yarin 
This can be purchased at the University Bookstore or Amazon &c. 
 
Other Readings 
Low-Speed Wind Tunnel Testing - 3rd Edition by Barlow, Rae, and Pope  

Experimental Methods for Engineers by J. P. Holman 
Statistics for Engineers and Scientists by William Navidi 
In addition, regular reading assignments will be posted on Blackboard. 
 

Class Protocol 
This is an extremely demanding three credit hour course with substantial student-directed portions. Many 
resources are available to help you succeed (myself included), but there is no substitute for your own hard 
work. 
 
 It is important that you behave in a courteous, considerate, and professional fashion at all times.  As a result, it 
is imperative that you come to class, arrive on time, stay the whole time, and conduct yourself properly.  
Excessive absences, late arrivals, disruptive activities, poor participation, or unprofessional behavior are 
unacceptable.  Notable problems, in these respects, will result in significant grade penalties or removal from 
the class.  These expectations apply, as well, to interactions with your teammates. 
 

http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Peer evaluations will powerfully influence your grade. Failure to be an effective team member constitutes 
sufficient reason to fail the course. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Note: the chart on the next page is a sample that may be used).  (Other 
classes might assign grades differently: Be sure to understand the different grading scales in all of your classes.) 
 
 
Percentage Letter 

grade 
Grade 
Points 

Interpretation 

>=92 A 4.00 The A range denotes distinguished achievement (significant additional work 
of exceptional quality) 

>=88 A- 3.70  

>=85 B+ 3.30  

>=82 B 3.00 The B range denotes superior achievement (some additional work beyond 
the average level of quality) 

>=78 B- 2.70  

>=75 C+ 2.30  

>=72 C 2.00 The C range denotes Average achievement (work that is complete and of 
acceptable quality) 

>=68 C- 1.70  

>=65 D+ 1.30  

>=62 D 1.00 The D range denotes below average achievement (work that is 
incomplete or of unacceptable quality) 

>=58 D- 0.70  

<58 F 0.00 F denotes Failing achievement (work that is incomplete and of unacceptable 
quality) 

 

Assignments  
Assignments are grouped together according to the modular structure of the course. Each module factors into 
your final grade according to the following schedule: 
 

Item/Module Final Grade % 
Points 

Pre/Poste Concept Inventory 2% (extra credit) 

Project 1 Deliverables 25% 

Project 2 Deliverables 25% 
Project 3 Deliverables 40% 

Final Exam 10% 

Total 100% 
 
The assignments within each module are totaled according to the points indicated below to produce a score 
for each module. The correlative learning outcome for each deliverable is included in parentheses as (LO-X). 
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Project Deliverables (same for all projects) 

 Gate 2: Project Proposal, 17 pts (LO-2,3) 

 Gate 3: Literature Review, 23 pts (LO-1) 

 Gate 4: Test Plan, 24 pts (LO-3,5) 

 Gate 5: Model Design and Structural Analysis, 20 pts (LO-4) 

 Gate 7: Final Presentation, 30 pts (LO-6,7) 

 Gate 8: Final Report, 40 pts (LO-6,7) 

 Gate 9: Peer evaluation (LO-9) 
 
Final Exam 

 The final exam is a take-home short-answer format covering the content of all presented special 
projects. The final presentations and papers are made available for students to review. Students 
provide basic feedback and discuss the strengths and weaknesses of each presented open-ended 
experimental project. (LO-8) 

 
 

Undergraduate vs. Graduate Credit (for 700 level courses) 
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Extra Credit 
Extra credit is available to students who participate in a concept inventory given at the beginning and end of 
the semester. 2% is added to your final grade if you participate in both inventories, otherwise no credit is 
awarded. 
 
Late Assignments 
A great deal of the instruction in this course occurs in the form of feedback, and I am eager for you to rework 
assignments if there is an educational benefit. Particularly with the open-ended elements, some iteration is to 
be expected. Provided that we are in communication regarding your progress, extensions are commonly 
granted. Failure to submit work coupled with failure to communicate with me can result in lower grades. 
 
Missed Assignments and Exams 
If you miss an in-class quiz or exam for other than a university-recognized reason (sickness &c.), you will need 
to negotiate this with me in advance. Failure to do so is likely to result in a lower grade.  
 
Important Academic Dates 
First day of class: Monday August 29, 2016 
Last day of class: Thursday, December 8, 2016 
Study day: Friday, December 9, 2016 
Fall Break: Begins Saturday, October 15, 2016 at 2pm and ends Tuesday, October 18, 2016 
Last day to drop a class and receive a W (withdrawn) instead of an F (failed): Tuesday, November 1, 
2016 
Thanksgiving Break: Begins on Wednesday November 23, 2018 and ends on Sunday, November 27, 
2016 
Final Exam Period: TBD 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
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videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Tentative Schedule for 15 week class 

 

Week 1 Lab Day 1 Lab Day 2 What's Due?

• Class I trodu tio
• E tra e Assess e t Quiz

• Rou d  Proje t Ki koff
• Oral proje t proposals

• Gates  Deli era le - y EOD Sat

Week 2 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due efore lass
• Workshop Proje t Proposals

Library Research Day 2 (Ablah 

Basement)
• Gate  Literature Re ie  - y EOD Sat

Week 3 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due efore lass
• Workshop Test Pla s

Team Work Day
• Gate  Test Arti le Pa s/A alysis - y EOD 
Sat

Week 4 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due i  lass • Testi g Day
Week 5 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Testi g Day
• Rou d  Fi al Prese tatio s
(upload presentation before 

class)

• Gate  Fi al Paper - y EOD Sat
• Gate  Upload Photos y EOD Sat

Week 6 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Rou d  Proje t Ki koff
• Oral proje t proposals

Team Work Day • Gates  Deli era le - y EOD Sat

Week 7 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due efore lass
• Workshop Proje t Proposals

Library Research Day 2 (Ablah 

Basement)
• Gate  Literature Re ie  - y EOD Sat

Week 8 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due efore lass
• Workshop Test Pla s

Team Work Day
• Gate  Test Arti le Pa s/A alysis - y EOD 
Sat

Week 9 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

Spring Break! Spring Break! Spring Break!

Week 10 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due i  lass
Week 11 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Testi g Day • Rou d  Fi al Prese tatio s • Gate  Fi al Paper - y EOD Sat
Week 12 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Rou d  Proje t Ki koff
• Oral proje t proposals

Team Work Day • Gates  Deli era le - y EOD Sat

Week 13 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate 2 Due efore lass
Hot Wire Workshop

Flow Viz Workshop • Gate  Literature Re ie  - y EOD Sat

Week 14 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due efore lass
• Workshop Test Pla s

Team Work Day
• Gate  Test Arti le Pa s/A alysis - y EOD 
Sat

Week 15 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Gate  Due i  lass • Testi g Day

Week 16 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

• Testi g Day • Rou d  Fi al Prese tatio s • Gate  Fi al Paper - y EOD Sat
Week 17 Lab Day 1 (M or T) Lab Day 2 (W or Tr) What's Due?

Final Exam (take-home) Final Exam (take-home)
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AE-714 Advanced Flight Dynamics I Fall 2015 Section # 15918 4:10-5:25 TR 
 

Instructor: J. Steck 
Department: Aerospace Engineering 
Office Location: 218N Wallace Hall 
Telephone: 316-978-6396 
Email: James.Steck@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: 8:30-9:20 MWF 3:30-4:00 TR  
Classroom; Days/Time: 215 WH TR 
Prerequisites: P:AE-514 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Updates may be made during the semester, with an updated 
syllabus uploaded to blackboard. 
 
Prerequisite: AE-514 
 
If you do not have these prerequisites you should not be taking this course.  Lectures and assignments are 
prepared and given on the basis of these prerequisites. If you have mistakenly enrolled in AE514 without 
the above described prerequisites please contact the instructor and a no fee withdrawal can be 
arranged. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
You are expected to do all your work individually.  Cheating of any kind will not be tolerated.  Cheaters will receive an F in the 
class and will be subject to further discipline by the college and university.   
 

Course Description  
Aircraft nonlinear equations of motion are derived for the general case of motion with six degrees of freedom.  
Dynamics of first and second order linear systems as well as that of nonplanar rigid-body motion are reviewed.  
Nonlinear steady state level trim and maneuvers are considered.  Equations of motion are linearized for 
analyzing the linear modes of motion and dynamic stability analysis.  Nonlinear simulation is also performed. 
Euler angles, Quaternions and stall spin dynamics are covered. 
 

Definition of a Credit Hour 
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.  For this 3 credit hour class, this amounts to at least 6 
hours study time every week outside the classroom. 
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Measurable Student Learning Outcomes 
 

1. an ability to apply knowledge of mathematics, science, and engineering [ABET criterion 3(a)] 
2. an ability to design a system, component, or process to meet desired needs [ABET criterion 3(c)] 
3. an ability to identify, formulate, and solve engineering problems [ABET criterion 3(e)] 
4. an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice 

[ABET criterion 3(k)] 
For more information on ABET outcome criteria, visit: http://www.abet.org/accreditation/accreditation-
criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes 

 
Required Texts/Readings Textbook 
Airplane Flight Dynamics and Automatic Flight Controls, Part I, J. Roskam.  
 

Other References: 
Dynamics of Flight, Stability and Control, Third Edition, B. Etkin, L. Reid  
Introduction to Flight, Fifth Edition, John Anderson, Jr.  
 

Class Protocol: Attendance   
It is important that you attend all meetings of the class, and that you arrive on time for class.  Arriving late is 
disruptive and unfair to those students that have arrived to class on time.  Chronic attendance problems will 
affect your ability to learn the material and your grade and could result in your removal from the class. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% or above A 4.00 The A range denotes excellent performance. 

At instructors discretion A- 3.70  

At instructors discretion B+ 3.30  

80% or above B 3.00 The B range denotes good performance. 

At instructors discretion B- 2.70  

At instructors discretion C+ 2.30  

70% or above C 2.00 The C range denotes satisfactory performance. 

At instructors discretion C- 1.70  

At instructors discretion D+ 1.30  

60% or above D 1.00 The D range denotes unsatisfactory 
performance. 

At instructors discretion D- 0.70  

50% or below F 0.00 F denotes failing performance. 

 

Assignments  

 
Homework:  Homework assigned via blackboard will be due at the beginning of class on the day it 

http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
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is due.  Each student who turns in homework must be present in class.  Late assignments will not be 
accepted for a grade unless arraignments are made with the instructor prior to the due date. 
 

1. Use 8+1/2" by 11" paper only.   
2. Write on only one side of the page. 
3. Put problems in same order as the assignment 
4. STAPLE THE PAGES TOGETHER. 

 
And remember at all times that it is not good enough if only you know what you are doing. If I cannot 
read it, I will not grade it. Homework that is disorganized and not in correct order will receive a grade 
deduction. 

 

Exams and Grading: 
 

1. There will be three (3) one hour exams, 100 points each. 

2. NO MAKE-UP TESTS WILL BE GIVEN. 

 

Final Grades: 

 

Exams    300  

Homework   100 

==================== 

Total             400 

 
Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates 
For Fall 2015 semester, classes begin August 18, 2015 and end December 3, 2015 .  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes during Labor Day, Sept 6, 2016 and 
Fall Break, October 13, 2015. The final exam period is Thursday, Dec 10, 2015  3:00-4:50 PM 

 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
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Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email or text the moment there is an emergency or weather alert that affects the campus.  
Sign up at www.wichita.edu/alert. 
 

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Copyright Notice: Course materials prepared by the instructor, together with the content of all lectures 
presented by the instructor, are the property of the instructor. Video and audio recording of lectures and 
review sessions without the consent of the instructor is prohibited. Unless explicit permission is obtained from 
the instructor, recordings of lectures may not be modified and must not be transferred or transmitted to any 
other person, whether or not that individual is enrolled in the course.  
 

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Date Topic Reading 

 
Homework 

8-18 
20 
25 
27 

9-1 
3 
8 

10 
15 
17 
22 
24 
29 

10-1 
6 
8 

13 
15 
20 
22 
27 
29 

11-3 
5 

10 
12 
17 
19 
24 
26 

12-1 
12-3 

 
 
     

Introduction, Force Equation 
Moment Equation 
Axis Systems 
Steady State and Perturbed Equations 
Longitudinal Forces and Moments – Lift 
Drag 
Pitching Moment 
Lateral Directional Forces and Moments – Rolling Moment 
Side Force 
Yawing Moment  
Thrust 
Overview and Static Stability Review 
Longitudinal Trim  
Review 
Exam I 
Lateral Trim 
Fall Break  
Maneuvering Trim 
Perturbed Forces and Moments – Longitudinal 
Alpha dot, q, control surfaces 
 
Lateral Directional – roll and sideslip 
 
Exam II  
Longitudinal equations and transfer function 
Longitudinal roots and examples 
Short Period and Phugoid 
Lateral directional dynamic stability 
Dutch Roll Spiral and Roll 
Thanksgiving Break   
FAR Regulations - Longitudinal 
FAR Regulations – Lateral Directional 
EXAM III  During Finals Thursday.  Dec 10, 3:00-4:50 PM 
 
 
 
 
 
 

1.1-1.2 
 
1.3-1.6 
1.7-1.9 
3.1.1-3.1.2 
3.1.3 
3.1.4-3.1.6 
3.1.7-3.1.8 
3.1.9 
3.1.10 
 
4.1 
4.2-4.2.2 
 
 
4.2.6 
 
4.3-4.3.2 
3.2.1-3.2.3 
3.2.4-3.2.7 
3.2.8-3.2.19 
3.2.12-3.2.14 
3.2.15-3.2.19 
 
5.0-5.1 
5.2.1 
5.2.2-5.2.5 
5.2.5-5.2.6 
5.3 - 5.3.1 
5.3.2-5.3.7 
6.1-6.4 

To Be Announced 

 



 
AE-715, Intermediate Space Dynamics, Spring 2016 

 
Instructor: Atri Dutta 
Department: Aerospace Engineering 
Office Location: Wallace Hall 334 
Telephone: 316-978-5208 
Email: atri.dutta@wichita.edu  
Preferred Method of Contact: Email 
Office Hours: MW 3:00 – 4:00 PM (walk-in), other times by appointment   
Classroom; Days/Time: Wallace Hall 210; MW/4:10 – 5:25 PM  
Prerequisites: AE-415 Introduction to Space Dynamics or Instructor’s consent   
 
How to use this syllabus?  
This syllabus provides you with information specific to this course, and it also provides information 
about important university policies.  This document should be viewed as a course overview; it is not 
a contract and is subject to change as the semester evolves. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
 AE 715. Intermediate Space Dynamics (3). Advanced topics in orbital mechanics—vector mechanics perspective of 
the two-body problem; fast transfers; interplanetary missions including gravity assist maneuver and intercept problem; 
atmospheric entry. Additionally, the restricted three-body problem and Lagrange’s points will be covered.     
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for 
each unit of credit, a minimum of 45 hours over the length of the course (normally 3 hours per 
unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.  Go to: 
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for 
the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a and e for the student 
outcomes.  Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering 

Accreditation’s ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s 

ABET Criteria e], 
3. an ability to use the techniques, skills, and modern engineering tools necessary from engineering 

practice [Engineering Accreditation’s ABET Criteria k]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET 
Criteria’s: 
1. [Engineering Accreditation ABET Criteria a] The second exam is used as an assessment tool for 

outcome 1. The problems test the student’s understanding of the following: geometric 
properties of conic sections, intersection of conic sections, geometric perspective of Lambert’s 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/


 

 

problem, minimization of the cost of an orbital transfer, and periodicity of relative motion 
between spacecraft/celestial bodies in different orbits.  

 
2. [Engineering Accreditation ABET Criteria e] The exam 3 is used as an assessment tool for 

outcome 2. This exam tested the skills of the students in designing an interplanetary space 
mission including gravity assist maneuvers, identifying what happens in the event of an engine 
failure, understanding the difference between flying by the dark and sunlit side of a planet, and 
understanding the difference between high-thrust and low-thrust propulsion systems.  

 
3. [Engineering Accreditation ABET Criteria k] The project is used as an assessment tool for 

outcome 3. The project tests the students’ ability to design a space mission and an integral part 
of the solution process is the development of MATLAB codes for Lambert’s problem, patched 
conics methodology, sequence of gravity-assist maneuvers, and optimization of orbital transfers 
considering a number of design variables.  

 
For measuring the outcome for each criterion, students who demonstrated "excellence" in each of 
the above tests were given a rubric score of 5, "good" demonstration was 4, "satisfactory" 
demonstration was 3, "poor" demonstration was 2, and "unacceptable" was 1. 
 
Required Texts/Readings 
Textbook 
Curtis, "Orbital Mechanics for Engineering Students," Third Edition, published by Elsevier.  
 
Other Readings 
If required, the instructor will post additional reading materials on blackboard.    
 
Other Equipment/Materials 
Some assignment problems and the project require computation using MATLAB. The project may also require using 
the NASA Goddard software GMAT.   
 
Class Protocol 

 Use of cell phone is strictly prohibited in class.  

 Use of laptop is prohibited in class, unless it is used to present a material relevant to ongoing class discussion.   

 All examinations will be closed-book and closed-notes. The students are allowed to bring in a sheet of 
equations to use in the in-class examinations.   

 Each student must bring a calculator for the examination. Sharing of calculators during an examination is 
not permitted.  

 Assignments and examination problems will be graded on the correct solution method. Obtaining the correct 
final solution without proper explanation of steps and methodology is of little value.  

 If any book or internet material is used to solve an assignment problem, it must be cited.  

 For the project, students will form a team of 2 or 3 who will work together and submit one project report. 
Collaboration is not allowed between members of different teams.   

 In addition, all WSU policies stated below apply for this course.    
 
Grading Scale 

WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this 
class, grades are assigned according to the following chart.  (Note, other classes might assign 
grades differently: Be sure to understand the different grading scales in all of your classes.) 

 



 

 

Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

≥ 93≥ 90 A 4.00 The A range denotes excellent performance. 

≥ 90, <93 A- 3.70  

≥ 87, <90 B+ 3.30  

≥ 83, <87 B 3.00 The B range denotes good performance. 

≥ 80, <83 B- 2.70  

≥ 77, <80 C+ 2.30  

≥ 74, <77 C 2.00 The C range denotes satisfactory performance. 

≥ 70, <74 C- 1.70  

≥ 67, <70 D+ 1.30  

≥ 64, <67 D 1.00 The D range denotes unsatisfactory 
performance. 

≥ 60, <64 D- 0.70  

< 60 F 0.00 F denotes failing performance. 

 
Grading Policy 

 Assignments - 10% (4 assignments with 2.5% for each)  

 Midterm 1 - 25% 

 Midterm 2 - 25%  

 Midterm 3 - 25%  

 Project - 15% (in lieu of a final exam)  
 
Assignments  
There will be a total of 4 assignments and 1 project. The students must submit their assignments at the beginning of the 
class, on the due date. Each assignment will be posted at least 7 days before it is due. Tentative due dates for the 
assignments are given in the section entitled “Important Academic Dates” at the end of this document. The project 
duration will be roughly 6 weeks, and a report will be due in the finals week. Student can work on the project in groups 
of 2 or 3, as will be determined by the instructor when the project is assigned.  

Undergraduate vs. Graduate Credit  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate 
credit) unless they have a previously approved senior rule application or dual/accelerated enrollment 
form on file in the Graduate School. Undergraduate credit earned in 700 level courses cannot later be 
counted toward a graduate degree. 
 
Late Assignments 
Late assignments will not be accepted, unless there is a documented case of illness, personal emergency, or work related 
business trip.  
 
Missed Assignments and Exams 
Exam make-up is only allowed for documented case of illness, personal emergency, or work related business trip. 
Make-up involves replacing the missed excusable exam with the average of the scores obtained in the other exams. No 
more than one make-up will be allowed. There will be no provision for make-up assignments. In the event of a valid 
documented reason when a student submits an assignment late, no penalty will be imposed. In the event of a valid 



 

 

documented reason when a student misses an assignment submission, the average of the remaining assignments will be 
awarded for the missed assignment. Again, only one such make-up will be allowed for a student during the entire 
semester.  
 
Important Academic Dates 

 First class is on Wednesday, January 20, 2016 and last class is on Wednesday, May 04, 2016.  

 Last date to drop a class and receive a W (withdrawn) instead of F (failed) is April 01, 2016.   

 There are no classes during Spring Break (03/14, 03/16).   

 Dates for the three mid-term examinations are 02/10, 03/09 and 04/13.   

 Due dates for the assignments are 02/05, 03/02, 04/06, 05/02. These assignments will be available 
on blackboard on 01/20, 02/15, 03/21 and 04/18 respectively.  

 Due date for the project report is 05/13 (Friday, 10:00 AM).  
 
UNIVERSITY POLICIES 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to 
carry out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty). DS will review 
your concerns and determine, with you, what academic accommodations are necessary and 
appropriate for you. All information and documentation of your disability is confidential and will not 
be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty 
and staff; administers tests and offers test preparation workshops; and presents programs on topics 
promoting personal and professional growth. Services are low cost and confidential. They are located 
in room 318 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & 
Testing Center is open on all days that the University is officially open. If you have a mental health 
emergency during the times that the Counseling & Testing Center is not open, please call 
COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and activities 
on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity, 
gender expression, marital status, political affiliation, status as a veteran, genetic information or 
disability. The following person has been designated to handle inquiries regarding 
nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita State 
University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the final 
decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, 
we will contact you by email the moment there is an emergency or weather alert that affects the 

http://webs.wichita.edu/inaudit/ch9_10.htm


 

 

campus.  Sign up at www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 
am to 5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from 
noon to 1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and 
preventive care (including immunizations, a prescription service, and testing/counseling for 
sexually transmitted infections), Student Health can handle minor injuries. All services are 
confidential.  For more information see www.wichita.edu/studenthealth. 
 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate 
sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may also 
report incidents to an instructor, faculty or staff member, who are required by law to notify the 
Title IX Coordinator. If a student wishes to keep the information confidential, the student may 
speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of 
your body, Wichita State Campus Recreation is the place for you. Campus Recreation, located 
inside the Heskett Center, contributes to the health, education, and development of Wichita 
State University students, faculty, staff, alumni, and community members by offering quality 
programs and services. With many programs and facilities which are free to all students and 
members, Campus Recreation offers its members limitless opportunities. For more 
information about our services see www.wichita.edu/heskett. 
 

AE-715/Intermediate Space Dynamics, Spring 2016, Tentative Schedule  
Week Date Topics, Readings, Assignments, Deadlines 

1 
 

01/18  
01/20  

------------------------ No class (MLK Holiday) ------------------------ 
Introduction, Two-Body Problem (2.1 – 2.3)  

2 
 

01/25  
01/27 

Two-Body Solution and Orbit Properties (2.4 – 2.5) 
Conic Sections (2.6 – 2.9), Orbital Elements (4.4) 

3 
 

02/01  
02/03 

No Class, Reading Assignment  
Orbital Position as Function of Time (3.1 – 3.3), Assignment 1 Due     

4 
 

02/08  
02/10 

Time-Position Relationship in Elliptic Orbits (3.4)     
Exam 1 

5 
 

02/15  
02/17 

Time-Position Relationship in Parabolic and Hyperbolic Orbits (3.5 – 3.6)    
Lambert’s Problem (Instructor Material)    

6 
 

02/22  
02/24 

Lambert’s Problem (Instructor Material)  
Lambert’s problem using Universal Variables (5.3) 

7 
 

02/29  
03/02 

Impulsive Orbital Transfers (6.1 – 6.3)   
Impulsive Orbital Transfers (6.4 – 6.8), Assignment 2 Due  

8 
 

03/07  
03/09 

 Interplanetary Hohmann transfers and Rendezvous Opportunities (8.1 – 8.2) 
Exam 2 

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett


 

 

Week Date Topics, Readings, Assignments, Deadlines 

9 
 

03/14  
03/16 

------------------------ Spring Break ------------------------  
------------------------ Spring Break ------------------------ 

10 
 

03/21  
03/23 

Non-Impulsive Orbital Transfers (6.10)   
Overview of GMAT (Instructor Material)     

11 
 

03/28  
03/30 

Interplanetary missions (8.3 – 8.4) 
Interplanetary missions (8.4 – 8.6)  

12 
 

04/04  
04/06 

Interplanetary missions (8.7 – 8.8)  
Interplanetary missions (8.9 – 8.10), Assignment 3 Due 

13 
 

04/11  
04/13 

Interplanetary missions (8.11)   
Exam 3 

14 
 

04/18  
04/20 

Restricted three-body problem (2.12)  
Restricted three-body problem (2.12) 

15 
 

04/25  
04/27 

Orbital perturbations (4.7, 12.4, 12.9 – 12.11)    
Atmospheric Reentry (Instructor Material) 

16 
 

05/02  
05/04  

Atmospheric Reentry (Instructor Material), Assignment 4 Due  
Course Review, Project Review     
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AE716, Compressible Fluid Flow, Spring 2017 
 

Instructor: Klaus A. Hoffmann 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226B 
Telephone: (316) 978-6327 
Email: Klaus.Hoffmann@wichita.edu 
Preferred Method of 
Contact: 

email 
Office Hours: M,W 1:00-2:30 pm 

 Classroom; Days/Time: TBD 
Prerequisites: AE524 
  
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides 
information about important university policies.  This document should be viewed as a course 
overview; it is not a contract and is subject to change as the semester evolves.  If any changes 
to this syllabus become necessary, it will be announced in class and amended to the syllabus.  
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Analysis of compressible fluid flow for one- and two-dimensional cases, moving shock 
waves, linearized potential equation, method of characteristics, conical shocks,  and 
hypersonic flow.  
 
Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the 
expectation that students will spend, for each unit of credit, a minimum of 45 hours over the 
length of the course (normally 3 hours per unit per week with 1 of the hours used for lecture) 
for instruction and preparation/studying or course related activities for a total of 135 hours.   
Go to: 
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for 
the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course addresses two program outcomes.  
      (a) An ability to apply knowledge of mathematics, computer language, and engineering.  
      (b) An ability to identify, formulate, and numerically solve engineering problems. 
 
 
Required Course Material  
Class notes can be purchased from the Department office. 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Other Readings  

“Modern Compressible Flow”, John D. Anderson, 2003. 
“Hypersonic Aerothermodynamics”, John J. Bertin, 1994. 
“Equations, Tables and Charts of Compressible flow”, NACA Rep. 1135, Ames Research Staff, 
1935  

“Composition and Thermodynamic Properties of Air in Chemical Equilibrium”, NACA TN 4265,  
W.E. Moeckel and K.C. Weston, 1958. 

“Hypersonic Flow Theory, Volume 1: Inviscid Flows,” W.D. Hayes and R.F. Probstein, 1966. 
 

Class Protocol  

 
 PROCEDURES FOR THE EXAMINATIONS  
 

1. Be in class at least five minutes before exam starts. 
2. All materials must be left in the front of the classroom. 
3. You may not leave the room during the examination. 
4. You must have your student ID during the examination. 
5. You are not allowed to borrow any material such as a calculator during the examination. 
6. If you have any question during the exam, raise your hand; do not leave your seat. 
7. If finished early, leave as quietly as possible. 
8. If you do not follow any of the stated procedures, you may lose some or all of the credit 

for that examination. 
 
 ELECTRONIC DEVICES 
 

All electronic and communications devices such as cell phones, laptops, Ipads, etc. must be 
turned off during class and stored properly.  
 

 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this 
class, grades are assigned according to the following chart. (Other classes might assign grades 
differently: Be sure to understand the different grading scales in all of your classes.) 
 

 
Points Letter 

grade 
Grade 
Points 

Interpretation 

95-100 A 4.00 The A range denotes excellent performance. 

90-94.99 A- 3.70  

87-89.99 B+ 3.30  

84-86.99 B 3.00 The B range denotes good performance. 

80-83.99 B- 2.70  

77-79.99 C+ 2.30  

74-76.99 C 2.00 The C range denotes satisfactory performance. 

70-73.99 C- 1.70  
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67-69.99 D+ 1.30  

64-66.99 D 1.00 The D range denotes unsatisfactory performance. 

60-63.99 D- 0.70  

0-59.99 F 0.00 F denotes failing performance. 

Assignments  
The exam dates will be announced in class.  The procedures for the examinations are specified 
in this document.  All exams are comprehensive.  

Grade*: 3 Exams (20% each)          60% 

                        Final Examination              40%  

*   Class attendance and participation will affect the final grade. 
 

Undergraduate vs. Graduate Credit (for 700 level courses)  

Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not 
graduate credit) unless they have a previously approved senior rule application or 
dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 
700 level courses cannot later be counted toward a graduate degree. 
 

Missed Exams  
No make-up examination will be considered unless a valid acceptable excuse such as illness is 
provided. 
 
Important Academic Dates  
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 
20__. There are no classes on _____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your 
ability to carry out assigned course work, I encourage you to contact the Office of Disability 
Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-
3032 videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of 
your disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents 
programs on topics promoting personal and professional growth. Services are low cost and 
confidential. They are located in room 320 of Grace Wilkie Hall, and their phone number is (316) 
978-3440. The Counseling & Testing Center is open on all days that the University is officially 
open. If you have a mental health emergency during the times that the Counseling & Testing 
Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and 
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, 
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gender identity, gender expression, marital status, political affiliation, status as a veteran, 
genetic information or disability. The following person has been designated to handle inquiries 
regarding nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita 
State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the 
final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert 
System, we will contact you by email the moment there is an emergency or weather alert that 
affects the campus.  Sign up at www.wichita.edu/alert. 
 

 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in 
any educational institution that receives federal funding. Wichita State University does not 
tolerate sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may 
also report incidents to an instructor, faculty or staff member, who are required by law to 
notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-
3440 or Student Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
 
Tentative Schedule  
 
 

Week Topics 

1 Isentropic relations, Normal Shocks 

2 Oblique Shock waves, Expansion Waves 

3 Oblique shock intersection, shock reflection 
 

4 Applications 

5 Moving shock waves 
 

6 Quasi one dimensional flow and Converging-diverging nozzle,  

7 Velocity potential equation 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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8 Linearized Velocity potential equation, subsonic flow, supersonic flow   

9 Method of characteristics 
 

10 Local surface inclination methods 

11 Hypersonic flow 

12 Solution schemes for aerodynamic problems 

13 Flow computations with Equilibrium chemistry 

14 Boundary layer equations 

15 Heat transfer rates 

  Final  
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AE719, Introduction to Computational Fluid Dynamics, Fall 2016 
 

Instructor: Klaus A. Hoffmann 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226B 
Telephone: (316) 978-6327 
Email: Klaus.Hoffmann@wichita.edu 
Preferred Method of 
Contact: 

email 
Office Hours: M,W 1:00-2:30 pm 

 Classroom; Days/Time: WH 209, TTH 4:10-5:25 pm  
Prerequisites: AE227,AE424 
  
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides 
information about important university policies.  This document should be viewed as a course 
overview; it is not a contract and is subject to change as the semester evolves.  If any changes 
to this syllabus become necessary, it will be announced in class and amended to the syllabus.  
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Classification of partial differential equations, numerical solution of parabolic, elliptic and 
hyperbolic differential equations, stability analysis, boundary conditions, scalar 
representation of the Navier-Stokes equations, numerical solution of the incompressible 
Navier-Stokes equations. 
 
Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the 
expectation that students will spend, for each unit of credit, a minimum of 45 hours over the 
length of the course (normally 3 hours per unit per week with 1 of the hours used for lecture) 
for instruction and preparation/studying or course related activities for a total of 135 hours.   
Go to: 
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for 
the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course addresses two program outcomes.  
      (a) An ability to apply knowledge of mathematics, computer language, and engineering.  
      (b) An ability to identify, formulate, and numerically solve engineering problems. 
 
 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Required Course Material  

1. “ Computational Fluid Dynamics -  Volume I ,” 4th Edition, by K.A. Hoffmann and S.T.  Chiang 

2.   “Student Guide to CFD – Volume I ”   by K.A. Hoffmann, J.F. Dietiker, and A. Devahastin                              
 

Class Protocol  

 
 HOMEWORK FORMAT 
   1.   Use 8.5” x 11” paper 
   2.   Do not write on the back. 
   3.   Separate the problems by a line denoting the end of the problem. 
   4.   Must be neat and organized. 
   5.   State the necessary assumptions. 
   6.   Should include the appropriate sketch, properly  
   7.   Answers should be underlined or boxed. 
   8.   Heading on each paper must have your name. 
   9.   Staple and fold horizontally. 
 10.   Cover page must have student’s name, course and section number, date, set and   

problem numbers. 
 

 Homework which does not follow the format above will not be accepted. 
 No late homework will be accepted. 

 
 HOMEWORK FORMAT (Reports) 
The following format on the computer assignments is required and  
should be included in each set. 
 Description of Problem and Solution Procedure: 
 -     Statement of the problem 
 -     Assumptions 
 -     Equations, initial and boundary conditions 
 -     Numerical method(s) used 
 Results: 
 -     Computed values of the required data 
 -     Computer plots of the results as required 
 Analyses: 
 -     Comparison of numerical solution with analytical solution/experimental data 
 -     Comparison of various numerical methods used (if applicable) 
 -     Comments on stability, effect of step sizes, grid system, initial  
                 and boundary conditions, computation time 
 Computer Code: 
 -     Listing of the program 

 
 All the work should be formatted for 8.5” x 11” paper (very neatly). 
 Must include a cover page.  This page will identify course,student name, assignment 

and date. 
 
 PROCEDURES FOR THE EXAMINATIONS  
 

1. Be in class at least five minutes before exam starts. 
2. All materials must be left in the front of the classroom. 
3. You may not leave the room during the examination. 
4. You must have your student ID during the examination. 
5. You are not allowed to borrow any material such as a calculator during the examination. 
6. If you have any question during the exam, raise your hand; do not leave your seat. 
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7. If finished early, leave as quietly as possible. 
8. If you do not follow any of the stated procedures, you may lose some or all of the credit 

for that examination. 
 
 ELECTRONIC DEVICES 
 

All electronic and communications devices such as cell phones, laptops, Ipads, etc. must be 
turned off during class and stored properly.  
 

 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this 
class, grades are assigned according to the following chart. (Other classes might assign grades 
differently: Be sure to understand the different grading scales in all of your classes.) 
 

 
Points Letter 

grade 
Grade 
Points 

Interpretation 

95-100 A 4.00 The A range denotes excellent performance. 

90-94.99 A- 3.70  

87-89.99 B+ 3.30  

84-86.99 B 3.00 The B range denotes good performance. 

80-83.99 B- 2.70  

77-79.99 C+ 2.30  

74-76.99 C 2.00 The C range denotes satisfactory performance. 

70-73.99 C- 1.70  

67-69.99 D+ 1.30  

64-66.99 D 1.00 The D range denotes unsatisfactory performance. 

60-63.99 D- 0.70  

0-59.99 F 0.00 F denotes failing performance. 

Assignments  
The exam dates will be announced in class.  The procedures for the examinations are specified 
in this document.  All exams are comprehensive.  

Grade*: Homework**                         20% 

                        2 Exams (20% each)           50% 

                        Final Examination               30%  

*   Class attendance and participation will affect the final grade. 
**  Maximum contribution from homework cannot exceed the average of all exams. 

 
 

Undergraduate vs. Graduate Credit (for 700 level courses)  

Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not 
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graduate credit) unless they have a previously approved senior rule application or 
dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 
700 level courses cannot later be counted toward a graduate degree. 
 

Missed Exams  
No make-up examination will be considered unless a valid acceptable excuse such as illness is 
provided. 
 
Important Academic Dates  
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 
20__. There are no classes on _____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your 
ability to carry out assigned course work, I encourage you to contact the Office of Disability 
Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-
3032 videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of 
your disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents 
programs on topics promoting personal and professional growth. Services are low cost and 
confidential. They are located in room 320 of Grace Wilkie Hall, and their phone number is (316) 
978-3440. The Counseling & Testing Center is open on all days that the University is officially 
open. If you have a mental health emergency during the times that the Counseling & Testing 
Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and 
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, 
gender identity, gender expression, marital status, political affiliation, status as a veteran, 
genetic information or disability. The following person has been designated to handle inquiries 
regarding nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita 
State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the 
final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert 
System, we will contact you by email the moment there is an emergency or weather alert that 
affects the campus.  Sign up at www.wichita.edu/alert. 
 

 
Title IX  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in 
any educational institution that receives federal funding. Wichita State University does not 
tolerate sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may 
also report incidents to an instructor, faculty or staff member, who are required by law to 
notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-
3440 or Student Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
 
Tentative Schedule  
 
 

Week Topics 

1 Classification of partial differential equations  

2 Finite difference formulations 

3 Numerical solution of parabolic partial differential equations 

4 Numerical solution of parabolic partial differential equations 

5 Stability analysis 

6 Numerical solution of elliptic partial differential equations 

7 Review, Exam 

8 Numerical solution of hyperbolic partial differential equations 

9 Numerical solution of hyperbolic partial differential equations  

10 Scalar representation of the Navier-Stokes quations  

11 Scalar representation of the Navier-Stokes quations  

12 Incompressible Navier-Stokes equations 

13 Numerical solution of Incompressible Navier-Stokes equations  
 

14 Numerical solution of Incompressible Navier-Stokes equations  

15 Review, Exam  

  Final  
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AE 722 Finite Element Analysis of Structures I, Fall 2015 
 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: TR 1:00—2:00 pm 

 Classroom; Days/Time: 310 Wallace Hall, TR/4:10—5:25 pm 
Prerequisites: AE 333, 625, equivalent, or instructor’s consent 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
Advanced treatment of the theoretical concepts and principles necessary for the application of the finite 
element method in the solution of differential equations in engineering.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that you will attend 45 hours of in-class instruction and 
engage in an additional 90 hours of out-of-class preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Apply integral formulations and variational methods. 

 Apply basic steps of finite element formulation. 

 Analyze one-dimensional beam problems using finite element method. 

 Analyze two-dimensional frame problems using finite element method. 

 Analyze eigenvalue and time-dependent problems using finite element method.  

 Analyze two-dimensional solid elasticity problems using finite element method.  
 
Required Texts/Readings Textbook 
Required textbook: J. N. Reddy, An Introduction to the Finite Element Method, 3rd ed., McGraw-Hill, 2006.  
(ISBN 0-07-246685-5) 
 
 

Other Equipment/Materials 
Students are encouraged to use computer tools such as Maple or Matlabfor practice problems and also 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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homework assignments.   
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of five homework assignments to be collected and graded.  The assignment counts 20% of 
the overall grade of the course.  Due date of each assignment will be announced during the semester via 
lecture, on BlackBoard, and also email. 
 

Undergraduate vs. Graduate Credit  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
 

Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 
will be acceptable with official evidence such as doctor’s documentation, etc. 
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Important Academic Dates 
For Fall semester 2015, classes begin on Monday, February 17, 2015, and end Thursday, December 3, 
2015.  The last date to drop a class and receive a W (withdrawn) instead of F (failed) is October 27, 
2015. The final exam is on Friday, December 11, 2015. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 

Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 8/17—8/21 Integral formulations and variational method 

2 8/24—8/28 Weighted-integral method, define boundary, initial, and eigenvalue 

problems, calaulus of variation 
3 8/31—9/4 Homework #1 due.  Va iatio al calculus, the Eule  e uatio , weak  fo  

formulation, weighted integral form 
4 9/7—9/11 The method of weighted residuals, Petrov-Galerkin method, Galerkin 

method, least-square method, collocation method 

5 9/14—2/18 One dimensional problems, weak form of boundary value problems 

6 9/21—9/25 Homework #2 due.  Linear and quadratic elements, connectivity of elements 

7 9/28—10/2 Post processing, applications of second-order differential equation in one-

dimensional problems 
8 10/5—10/9 Exam #1.  1D truss element 

9 10/12—10/16 Homework #3 due.  2D truss element, use of symmetry,  

10 10/19—10/23 Euler beam element, interpolation functions, element equation formulation 

11 10/26—10/30 Element assembly, Timoshenko beam theory 

12 11/2—11/6 Homework #4 due.  Development of Timoshenko beam element, the first 

consistent interpolation element 
13 11/9—11/13 Timoshenko frame element, nodal hinge 

14 11/16—11/20 Exam #2.  Eigenvalue problems, axial rod free vibration, beam free vibration, 

Euler-Bernoulli buckling 

15 11/23—11/27 Homework #5 due.  Time-dependent problems, spatial and temporal 

approximations 16 11/30—12/3 Time approximation, review for final exam 

Final  12/11 Final exam is comprehensive 

 

http://www.wichita.edu/heskett


AE 731 - Elasticity Theory

Fall 2015

Instructor: Dr. Nicholas A Smith Time: MW 5:35 – 6:50 pm
Department: Aerospace Engineering Place: 210 Wallace Hall
Email: Nicholas.A.Smith@wichita.edu Office: 204 Wallace Hall
Phone: (316) 978-3307 Office Hours: TBD

How to use this syllabus: This syllabus provides you with information specific to this course, and it
also provides information about important university policies. This document should be viewed as a course
overview; it is not a contract and is subject to change as the semester evolves. Any changes to the syllabus
will be uploaded to Blackboard and e-mailed to all students (at their e-mail address listed on Blackboard,
make sure this is up-to-date).

Academic Honesty: Students are responsible for knowing and following the Student Code of Conduct
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy http://webs.
wichita.edu/inaudit/ch2_17.htm.

Course Description: In this course we develop the fundamental equations used to solve general solid
mechanics problems. The theory of elasticity is used to determine stress, strain, and displacement fields in
bodies. These formulations are useful in describing behavior in a large class of systems in civil, mechanical
and aerospace engineering.

Definition of a Credit Hour: Success in this 3 credit hour course is based on the expectation that
students will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally
3 hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or
course related activities for a total of 135 hours.

Measurable Student Learning Outcomes: Upon successful completion of this course, students will be
able to

• Derive equations governing linear, isotropic solids

• Formulate stress analysis problems in 2D and 3D

• Analyze stress and strain states for small-strain problems

• Calculate stress and strain in cartesian, cylindrical, and spherical coordinates

Course Textbook: This is the textbook we will use for this course. Homework assignments will be given
separately, so the edition number is not important. Note that chapter numbers from other versions may not
align with the chapter numbers I use.

• Martin H. Sadd, Elasticity: Theory, Applications, and Numerics , Elsevier, Inc., 2014.

Other References: The textbook we use in this course provides a very good base, but sometimes more
specialized information is needed. The following texts are recommended as additional references:

• H. Reismann and P. Pawlik, Elasticity - Theory and Applications

• C. T. Wang, Applied Elasticity
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• Timoshenko and Goodier, Theory of Elasticity

• Boresi, Elasticity in Engineering Mechanics

Prerequisites: Instructor’s consent (previous experience in solid mechanics, AE333 and AE525, and dif-
ferential equations, AE555, is advised).

Grading Policy: Homework (15%), Midterm 1 (25%), Midterm 2 (25%), Final (35%). Final grades follow
a traditional scale of:

A A- B+ B B- C+ C C- D+ D D- F

93-100 90-93 87-90 83-87 80-83 77-80 73-77 70-73 67-70 63-67 60-63 0-60

Per department policy, final course grades will not be disclosed before the official notifications by the
University.

Homework: Homework may be submitted either electronically before the class period it is due or in class
on the due date. It is anticipated that one homework assignment per lecture block (as given in the course
outline) will be assigned. To be graded, homework must be legible and organized in a manner that makes
it easy for me to follow your work.

Exams: There will be two major midterm exams during the semester and one comprehensive final exam.
The final exam is scheduled for Wednesday, December 9 from 5:40 - 7:30 pm. You must take the final exam
at this time, so do not make any travel plans that will prevent you from attending the final exam.

Tentative Course Outline:

Calculus of tensors (Ch 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 days
Kinematics (Ch 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 days
Exam 1
Equilibrium (Ch 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 days
Constitutive relations (Ch 4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 days
Solution strategies (Ch 5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 days
Exam 2
Energy principles (Ch 6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 days
Two-dimensional problems (Ch 7-8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 days
Complex variable methods (Ch 10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 days
Special topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . As available
Final Exam

Undergraduate vs. Graduate Credit: Undergraduate students enrolled in 700 level courses will receive
undergraduate credit (not graduate credit) unless they have a previously approved senior rule application
or dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 700
level courses cannot later be counted toward a graduate degree.

Important Academic Dates: Classes begin August 17, there are official University holidays on Sept 7
(Labor Day), Oct 10-13 (Fall Break), Nov 25-29 (Thanksgiving Break).

Disabilities: If you have a physical, psychiatric/emotional, or learning disability that may impact on
your ability to carry out assigned course work, I encourage you to contact the Office of Disability Services
(DS). The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032
videophone). DS will review your concerns and determine, with you, what academic accommodations are
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necessary and appropriate for you. All information and documentation of your disability is confidential and
will not be released by DS without your written permission.

Counseling & Testing: TheWSU Counseling & Testing Center provides professional counseling services to
students, faculty and staff; administers tests and offers test preparation workshops; and presents programs
on topics promoting personal and professional growth. Services are low cost and confidential. They are
located in room 320 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling
& Testing Center is open on all days that the University is officially open. If you have a mental health
emergency during the times that the Counseling & Testing Center is not open, please call COMCARE
Crisis Services at (316) 660-7500.

Diversity and Inclusive: Wichita State University is committed to being an inclusive campus that reflects
the evolving diversity of society. To further this goal, WSU does not discriminate in its programs and
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity,
gender expression, marital status, political affiliation, status as a veteran, genetic information or disability.
The following person has been designated to handle inquiries regarding nondiscrimination policies: Executive
Director, Office of Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138;
telephone (316) 978-3186.

Intellectual Property: Wichita State University students are subject to Board of Regents and University
policies (see http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any
questions regarding these rights and any disputes that arise under these policies will be resolved by the
President of the University, or the Presidents designee, and such decision will constitute the final decision.

Shocker Alert System: Get the emergency information you need instantly and effortlessly! With the
Shocker Alert System, we will contact you by email the moment there is an emergency or weather alert that
affects the campus. Sign up at www.wichita.edu/alert.

Title IX: Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any
educational institution that receives federal funding. Wichita State University does not tolerate sex dis-
crimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence and
stalking. These incidents may interfere with or limit an individuals ability to benefit from or participate in
the Universitys educational programs or activities. Students are asked to immediately report incidents to the
University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may
also report incidents to an instructor, faculty or staff member, who are required by law to notify the Title
IX Coordinator. If a student wishes to keep the information confidential, the student may speak with staff
members of the Counseling and Testing Center (316) 978-3440 or Student Health Services (316)978-3620.
For more information about Title IX, go to: http://www.wichita.edu/thisis/home/?u=titleixf
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AE 733, Advanced Mechanics of Materials, Spring, 2015 
 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Office Hours: MW, 10:30 AM to Noon 

 Classroom; Days/Time: WH 215; MW 7:05 PM to 8:20 PM 
Prerequisites: AE 333  
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm.  
 
Course Description  
AE 733. Advanced Mechanics of Materials (3). An extension of AE 333. Includes transformation of 
stress and strain in three dimensions, noncircular torsional members, curved beams, beams with 
unsymmetric cross sections, energy methods and the finite element method of analysis, stress 
concentration, theories of failure and fracture mechanics. Prerequisite: AE 333. 
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Use principles of equilibrium to calculate the normal and shear stresses on any plane passing through a point 
subjected to 3D state of stress 

 Analyze a displacement field for its validity and compute the strains 

 Evaluate structural elements for onset of yielding using different yield criteria 

 Analyze statically determinate and indeterminate structures using Castigliano’s 2nd theorem 

 Compute stresses and deflections in thin-walled unsymmetrical cross-sectioned beams subjected to bending and transverse shear loads. 

 Analyze curved beams for stresses and deformations 

 Calculate shear stresses and twist angles in thin walled non-circular cross-section prismatic members subjected to torsion 

 Analyze beams on elastic foundation 

 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Required Textbook  

Arthur P. Boresi and Richard J. Schmidt, Advanced Mechanics of Materials, 6
th

 Edition, John Wiley & Sons, 
Inc 
 

Other Readings (Available at WSU library) 
1. Solecki, R. and Jay Conant, R., Advanced Mechanics of Materials, Oxford University Press. 
2. Den Hartog, J. P., Advanced Strength of Materials, Dover Publications, Inc.  

3. Ugural, A. C., and Fenster, S. K., Advanced Strength and Applied Elasticity, 4
th

 Edition, Prentice Hall, 
Englewood Cliffs, NJ 07632 

4. Boresi, A. P., and Sidebottom, O. M., Advanced Mechanics of Materials, 4
th

 Edition, John Wiley & 
Sons, Inc. 

5. Cook, R.D., and Young, W.C., Advanced Mechanics of materials, 2nd Edition, Prentice Hall 
 

Class Protocol  
Students are required to attend all classes.  Students are expected to behave in a professional manner at all 
times.  Late arrival, early departure, excessive absences, disruptive activities, poor participation or 
unprofessional behavior (such as texting or doing other work in class) may result in grade penalties. 
 

 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 

Final score S 
Letter 
grade 

Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments  
The student learning outcomes will be measured using the following assessments.  

 
Activity Activity /Due date % of final grade 

Assignment 01 1/28 2 % 
Assignment 02 2/4 2 % 
Assignment 03 2/11 2 % 
Assignment 04 2/18 2 % 
Assignment 05 3/4 2 % 
Assignment 06 3/23 2 % 
Assignment 07 4/1 2 % 
Assignment 08 4/8 2 % 
Assignment 09 4/15 2 % 
Assignment 10 5/4 2 % 
Exam-I 3/11 25% 
Exam-II 4/29 25% 
Final exam 5/13 30% 

 

Undergraduate vs. Graduate Credit 
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 

Late Assignments  
Late assignments will not be accepted under any circumstances. If you are on work related travel, you may e-
mail (pdf) or FAX your assignments. They should reach the instructor before the beginning of the lecture on 
the day they are due. 
 

Missed Assignments and Exams 
There will be NO  make-up assignments.  Make-up exams will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided to 
qualify for the make-up exam. The make-up exam will be different from the regular in-class exam and shall be 
administrated through the WSU Testing Services.  Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates  
For Spring semester 2015, classes begin 20th, January 2015, and end 7th, May, 2015.  The last date to 
drop a class and receive a W (withdrawn) instead of F (failed) is 3rd April, 2015. There are no classes on 
16th through 22nd March, 2015 due to Spring break. The final exam period is 13th May, 2015. 
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Tentative Schedule  
 

No. Date Topics   

1 1/21 W Introduction, Review of Mech. Matls, Stress   

2 1/26 M Stress, Cauchy’s e uatio , P i cipal values   

3 1/28 W Hydrostatic & deviatoric components, Stress equilibrium   

4 2/2 M Kinematics, Strain   

5 2/4 W Principal strains   

6 2/9 M Constitutive equations   

7 2/11 W Constitutive equations   

8 2/16 M Yield theories   

9 2/18 W Yield theories   

10 2/23 M E e gy ethods, Castiglia o’s st
 theorem   

11 2/25 W Castiglia o’s nd
 theorem (statically determinate problems)   

12 3/2 M Castiglia o’s nd
 theorem(statically indeterminate problems)   

13 3/4 W Castiglia o’s nd
 theorem(statically indeterminate problems)   

14 3/9 M Castiglia o’s nd
 theorem(curved beams)   

15 3/11 W Exam-I   

 3/16 M Spring Break   

 3/18 W Spring Break   

16 3/23 M Bending analysis of unsymmetrical beams   

17 3/25 W Bending analysis of unsymmetrical beams   

18 3/30 M Bending analysis of unsymmetrical beams   

19 4/1 W Torsion of thin walled prismatic members   

20 4/6 M Torsion of thin walled prismatic members   

21 4/8 W Transverse shear of thin walled beams   

22 4/13 M Transverse shear of thin walled beams, Shear center   

23 4/15 W Transverse shear of thin walled beams, Shear center   

24 4/20 M Curved beams   

25 4/22 W Curved beams   

26 4/27 M Stress Concentrations   

27 4/29 W Exam-II   

28 5/4 M Beams on elastic foundations   

29 5/6 W Beams on elastic foundations   

 5/13      W FINAL EXAM  (7:40 PM to 9:30 PM)   

* Check Blackboard for announcements. 

 
 
 



AE 737 - Mechanics of Damage Tolerance

Spring 2016

Instructor: Dr. Nicholas A Smith Time: TR 4:10 – 5:25 pm
Department: Aerospace Engineering Place: 209 Wallace Hall
Email: Nicholas.A.Smith@wichita.edu Office: 204 Wallace Hall
Phone: (316) 978-3307 Office Hours: Fri 3:00 – 5:00 pm

How to use this syllabus: This syllabus provides you with information specific to this course, and it
also provides information about important university policies. This document should be viewed as a course
overview; it is not a contract and is subject to change as the semester evolves. Any changes to the syllabus
will be uploaded to Blackboard and e-mailed to all students (at their e-mail address listed on Blackboard,
make sure this is up-to-date).

Academic Honesty: Students are responsible for knowing and following the Student Code of Conduct
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy http://webs.
wichita.edu/inaudit/ch2_17.htm.

Course Description: The primary objective of this course is to introduce and apply the principles of
fracture mechanics and fatigue analysis. Topics covered include Stress Intensity, Residual Strength, Fatigue
Analysis, Crack Propagation Analysis, and Damage Tolerance.

Definition of a Credit Hour: Success in this 3 credit hour course is based on the expectation that
students will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally
3 hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or
course related activities for a total of 135 hours.

Measurable Student Learning Outcomes: Upon successful completion of this course, students will be
able to

• Calculate stress intensity factors for a wide variety of geometry and loading conditions

• Analyze the residual strength of a damaged structure

• Calculate fatigue life and crack propagation

• Design structures for damage tolerance

Course Textbook: The text used for this class is made up of notes originally assembled by Dr. Bert L.
Smith and Dr. Walter J. Horn, which will be prepared by the department. You can pick up your copy of
the text in the AE offices (WH 200), the printing cost for this material is $25 (cash or check only).

Other References: The notes we use in this course provide a very good base, but sometimes supplemental
material is beneficial. The following texts are recommended as additional references:

• H. Broek, The Practical Use of Fracture Mechanics

• H.L. Ewalds and R.J.H. Wanhill, Fracture Mechanics

• A. F. Grandt, Fundamentals of Structural Integrity
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Mechanics of Damage Tolerance April 29, 2016

Prerequisites: Instructor’s consent (previous experience in solid mechanics, AE333 and AE525, and dif-
ferential equations, AE555, is advised).

Grading Policy: Homework (15%), Midterm 1 (30%), Midterm 2 (30%), Final Project (25%). Final grades
follow a traditional scale of:

A A- B+ B B- C+ C C- D+ D D- F

93-100 90-93 87-90 83-87 80-83 77-80 73-77 70-73 67-70 63-67 60-63 0-60

Per department policy, final course grades will not be disclosed before the official notifications by the
University.

Homework: Homework may be submitted either electronically before the class period it is due or in class
on the due date. There will be a total of 8 Homework assignments, each worth 100 points. Tentative
homework due dates are given in the course schedule. Late homework will not be accepted

Exams: There will be two major midterm exams during the semester. Exams will be closed-book and
closed-notes, but there will be an equation sheet provided. Anticipated exam dates are given the course
schedule.

Final Project: In lieu of a final exam we have a final project in this course. In this final project you will
be required to perform residual strength, fatigue, and damage tolerance analysis on a real-life part of your
choosing. You will use the principles developed in this class to estimate the maximum load your part can
carry, a reasonable inspection cycle, etc. The part you choose should undergo cyclic loading of some form
for a fatigue analysis. The final project will be due on May 10 by 5:00 pm.

Undergraduate vs. Graduate Credit: Undergraduate students enrolled in 700 level courses will receive
undergraduate credit (not graduate credit) unless they have a previously approved senior rule application
or dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 700
level courses cannot later be counted toward a graduate degree.

Important Academic Dates: For the Spring 2016 Semester, classes begin January 19 and end May 5.
The last date to drop a class and receive a W (withdrawn) instead of an F (failed) is April 1.

Disabilities: If you have a physical, psychiatric/emotional, or learning disability that may impact on
your ability to carry out assigned course work, I encourage you to contact the Office of Disability Services
(DS). The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032
videophone). DS will review your concerns and determine, with you, what academic accommodations are
necessary and appropriate for you. All information and documentation of your disability is confidential and
will not be released by DS without your written permission.

Counseling & Testing: TheWSU Counseling & Testing Center provides professional counseling services to
students, faculty and staff; administers tests and offers test preparation workshops; and presents programs
on topics promoting personal and professional growth. Services are low cost and confidential. They are
located in room 320 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling
& Testing Center is open on all days that the University is officially open. If you have a mental health
emergency during the times that the Counseling & Testing Center is not open, please call COMCARE
Crisis Services at (316) 660-7500.

Diversity and Inclusive: Wichita State University is committed to being an inclusive campus that reflects
the evolving diversity of society. To further this goal, WSU does not discriminate in its programs and
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Tentative Course Schedule:

Week Date Topics Assignment/Exam

Week 1 Jan 19 Stress Intensity

Week 2 Jan 26 Stress Intensity

Week 3 Feb 2 Plastic Zone Homework 1 Due

Week 4 Feb 9 Fracture Toughness Homework 2 Due

Week 5 Feb 16 Residual Strength Homework 3 Due

Week 6 Feb 23 Multiple Site Damage Homework 4 Due

Week 7 Mar 1 Mixed-Mode Fracture Homework 5 Due

Week 8 Mar 8 Exam Review Exam 1

Week 9 Mar 22 Stress Based Fatigue

Week 10 Mar 29 Strain Based Fatigue Homework 6 Due

Week 11 Apr 5 Crack Growth Homework 7 Due

Week 12 Apr 12 Crack Retardation Homework 8 Due

Week 13 Apr 19 Exam Review Exam 2

Week 14 Apr 26 Damage Tolerance

Week 15 May 3 Special Topics
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activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity,
gender expression, marital status, political affiliation, status as a veteran, genetic information or disability.
The following person has been designated to handle inquiries regarding nondiscrimination policies: Executive
Director, Office of Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138;
telephone (316) 978-3186.

Intellectual Property: Wichita State University students are subject to Board of Regents and University
policies (see http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any
questions regarding these rights and any disputes that arise under these policies will be resolved by the
President of the University, or the Presidents designee, and such decision will constitute the final decision.

Shocker Alert System: Get the emergency information you need instantly and effortlessly! With the
Shocker Alert System, we will contact you by email the moment there is an emergency or weather alert that
affects the campus. Sign up at www.wichita.edu/alert.

Title IX: Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any
educational institution that receives federal funding. Wichita State University does not tolerate sex dis-
crimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence and
stalking. These incidents may interfere with or limit an individuals ability to benefit from or participate in
the Universitys educational programs or activities. Students are asked to immediately report incidents to the
University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may
also report incidents to an instructor, faculty or staff member, who are required by law to notify the Title
IX Coordinator. If a student wishes to keep the information confidential, the student may speak with staff
members of the Counseling and Testing Center (316) 978-3440 or Student Health Services (316)978-3620.
For more information about Title IX, go to: http://www.wichita.edu/thisis/home/?u=titleixf
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AE 753, Mechanics of Laminated Composites (ONLINE), Spring 2015 
 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Online Office Hours: MW, 1:00 to 2:30 PM (Live discussion board) 

 Classroom; Days/Time: Online 
Prerequisites: AE 333, senior standing 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 753. Mechanics of Laminated Composites (3). A descriptive classification of advanced 
composite materials and their constituents; mechanics of lamina and laminates, testing for material 
properties, lamina and laminate failure criteria, laminate strain allowables, structural analysis (beams and 
axially loaded members), design guidelines, introduction to manufacturing methods, repair and 
nondestructive testing. Prerequisites: AE 333, senior standing.  
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  

 Define the constituents of fiber reinforced composites and describe their individual roles 

 Identify the differences between thermoplastic and thermoset resins and list their advantages/disadvantages 

 Describe the different methods of manufacturing laminated composite parts 

 Apply spring-mass analogies to predict the in-plane elastic properties of unidirectional composites 

 Using concepts of equilibrium, conduct stress and failure analyses of orthotropic lamina subjected to plane stress 
state. 

 Using the Classical Laminated Plate theory, conduct stress and failure analysis of laminates 

 Design stacking sequence for balanced and symmetric laminates using laminate strain allowables 

 Analyze thin walled laminated prismatic members subjected to axial and bending loads. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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 Discuss the limitations of CLPT and describe the mechanisms leading to free edge stresses 

 Describe the different methods of characterizing composites for their in-plane properties and tabulate their 
advantages/disadvantages. 

 Describe the different NDI methods used for composite inspection and list their advantages/disadvantages. 
 
Required Texts/Readings Textbook  
I.M. Daniel and O. Ishai,  Engineering Mechanics of Composite Materials, 2nd ed., Oxford University Press. 
Course notes accompanying lectures will be provided in the form of pdf documents. The students are 
required to print hardcopies and bring them to the classroom. 
 

Other Readings 
P.K. Mallick, Fiber-Reinforced Composites, 3rd ed., CRC Press, Taylor & Francis group. 

D. Hull and T.W. Clyne,  An Introduction to Composite Materials, 2nd edition, Cambridge University Press.  

A. Baker, S. Dutton, D. Kelly, Ed., Composite Materials for Aircraft Structures, 2nd Edition, AIAA Education Series. 

Carl T. Herakovich, Mechanics of Fibrous Composites, John Wiley & Sons, Inc. 
 

Other Equipment/Materials 
A Excel VBA program ShockLAM  for laminate analyses will be provided to the students during the semester. It will 

be available for download from the course page on BlackBoard. 
 

Class Protocol 
The online course is based on a series of prerecorded lectures that will be posted periodically on the 
BlackBoard course page. The course has been broken down in to  individual "modules".  The AE753 
composites course is divided into 10 course modules. The modules will be presented in a logical manner, with 
each module being dependent (in most cases)on the previous (prerequisite) one. Each module will include a 
series of lectures, which are essentially presentations (Microsoft PowerPoint / One Note/etc) with the 
instructors voice in the background. The lectures will be accompanied by a set of notes which will be provided 
in pdf format. The lecture notes are partially complete and will need to be filled out during the lecture. The 
students are required to print the course notes prior to watching the corresponding lecture video(s).  The 
students are expected to pay attention during the on-line lectures and write down notes if/as necessary.  The 
students may watch the lectures multiple times. After watching the lecture videos, reviewing the course notes, 
and completing the reading/writing assignments, the students will be required to take an on-line quiz. These 
quizzes are designed to ensure that the students have the required minimum competence prior to progressing 
to the next module. The scores on these quizzes will contribute to the final grade. 
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Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Final score S Letter 

grade 
Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 

 

Assignments  
The student learning outcomes will be measured using the following assessments.  

 
Activity % of final grade 

Assignment 01 1% 
Assignment 02 1% 
Assignment 03 1% 

Assignment 04 1% 

Assignment 05 1% 

Assignment 06 1% 

Assignment 07 1% 

Assignment 08 1% 

Assignment 09 1% 

Online Quizzes ( x9) 20% 
Discussion Board 6% 
Exam-I 10% 
Exam-II 15% 
Exam-III 20% 
Final exam 20% 

 

Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
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Missed Assignments and Quizzes 
There will be NO  make-up assignments.  Make-up Quizzes will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided 
to qualify for the make-up quiz. Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates 
For Spring semester 2015, classes begin 20th, January 2015, and end 7th, May, 2015.  The last date to 
drop a class and receive a W (withdrawn) instead of F (failed) is 3rd April, 2015. There are no classes on 
16th through 22nd March, 2015 due to Spring break. The final exam period is 13th May, 2015. 
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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      Schedule for Online course 
 

 
 

No. Task Module lecture Asgmnt Quiz Exam Action DUE DATE

1 Check computer & browser requirements 1/20/2015

2 Download, Complete & submit (online) assignment  _00 Access to module 1 1/23/2015

3 Download and print hard copies of lecture  notes for module 1

4 Watch lecture video 1 1

5 Complete reading assignment

6 Watch lecture video 1 2

7 Download, Complete & submit (online) assignment _01 Access to next lecture

8 Watch lecture video 1 3

9 Download, Complete & submit (online) assignment _02 Access to next lecture

10 Watch lecture video 1 4

11 Complete reading assignment

12 Review course notes, textbook & assignemnts of Module 1

13 Complete Quiz online _01 Access to next module

14 Download and print hard copies of lecture  notes for module 2

15 Watch lecture video 2 1

16 Complete reading assignment

17 Watch lecture video 2 2

18 Download, Complete & submit (online) assignment _03 Access to next lecture

19 Watch lecture video 2 3

20 Download, Complete & submit (online) assignment _04 Access to next lecture

21 Review course notes, textbook & assignemnts of Module 2

22 Complete Quiz online _02 Access to next module

23 Download and print hard copies of lecture  notes for module 3

24 Watch lecture video 3 1

25 Complete reading assignment

26 Watch lecture video 3 2

27 Download, Complete & submit (online) assignment _05 Access to Quiz

28 Review course notes, textbook & assignemnts of Module 3

29 Complete Quiz online _03 Access to Exam-I

30 Download, Complete & submit (online) Exam-I  _1 Access to next module 3/6/2015

31 Download and print hard copies of lecture  notes for module 4 1

32 Watch lecture video 4 1

33 Download and print hard copies of lecture  notes for module 4 2

34 Watch lecture video 4 2

35 Download and print hard copies of lecture  notes for module 4 3

36 Watch lecture video 4 3

37 Download, Complete and submit (online) assignment _06 Access to Quiz

38 Review Course Notes, textbook & assignments of Module 4

39 Complete Quiz Online _04 Access to next module

40 Download and print hard copies of lecture  notes for module 5 1

41 Watch lecture video 5 1

42 Complete reading assignment

43 Download and print hard copies of lecture  notes for module 5 2

44 Watch lecture video 5 2

45 Complete reading assignment

46 Download and print hard copies of lecture  notes for module 5 3

47 Watch lecture video 5 3

48 Download, Complete and submit (online) assignment _07 Access to Quiz

49 Review Course Notes, textbook & assignments of Module 5

50 Complete Quiz Online _05 Access to Exam-II

51 Download, Complete & submit (online) Exam-II _2 Access to next module 4/10/2015

preferably 

by 

4/03/2015

Read the instructions on 'START HERE' area of the BlackBoard course page

preferably 

by 

1/31/2015

preferably 

by 

2/20/2015

preferably 

by 

2/28/2015

preferably 

by 

3/17/2015
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The topics covered under each module are listed below 
 
Module 1: Composites definition, applications, etc. Description of constituent materials, their functions  and 
types. 

Module 2: Stress-strain relations for composite materials, Mechanics of materials approach for predicting 
composite stiffnesses 

Module 3:  2D stress and strain analysis of orthotropic lamina. Stress and strain transformations under in-
plane rotations 

Module 4: Failure mechansims and  Failure theories for orthotropic lamina under plane stress. 

Module 5: Analysis of laminates using Classical Laminated Plate theory. 

Module 6: Application of lamina failure theories to predict first-ply failure and total failure of laminates; Use 
of laminate allowables 

Module 7: Description of the two fundamental mechanisms leading to out-of-plane stresses along free edges 
in multi-directional laminates. 

Module 8: Mechanical characterization methods for laminated composites. 

Module 9: Stress and failure analysis of laminated prismatic members with symmetric cross-sections subjected 
to axial and bending loads 

Module 10: generic design guidelines for composites   

 

52 Download and print hard copies of lecture  notes for module 6 1

53 Watch lecture video 6 1

54 Complete reading assignment

55 Download and print hard copies of lecture  notes for module 6 2

56 Watch lecture video 6 2

57 Complete reading assignment

58 Download, Complete and submit (online) assignment _08 Access to Quiz

59 Review Course Notes, textbook & assignments of Module6

60 Complete Quiz Online _06 Access to next module

61 Download and print hard copies of lecture  notes for module 7 1

62 Watch lecture video 7 1 Access to Quiz

63 Review Course Notes, textbook & assignments of Module 7

64 Complete Quiz Online _07 Access to next module

65 Download and print hard copies of lecture  notes for module 8 1

66 Watch lecture video 8 1

67 Download and print hard copies of lecture  notes for module 8 2

68 Watch lecture video 8 2

69 Complete reading assignment

70 Review Course Notes, textbook 

71 Complete Quiz Online _08 Access to Exam_III

72 Download, Complete & submit (online) Exam-III _3 Access to next module 5/1/2015

73 Download and print hard copies of lecture  notes for module 9 1

74 Watch lecture video 9 1

75 Download and print hard copies of lecture  notes for module 9 2

76 Watch lecture video 9 2

77 Download, Complete and submit (online) assignment _09 Access to Quiz

78 Complete Quiz Online _09 Access to next module

79 Download and print hard copies of lecture  notes for module 10

80 Watch lecture video 10 1 Access to Final

81 Review Course Notes &  textbook & assignments of Module 9

82

83 Download, Complete & submit (online) FINAL _4 5/13/2015

Must 

Complete 

by 5/8/2015

preferably 

by 

4/19/2015

preferably 

by 

4/30/2015

preferably 

by 

4/24/2015

preferably 

by 

5/02/2015
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AE 753, Mechanics of Laminated Composites, Fall 2016 

 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Office Hours: MW, 1:00 to 2:30 PM 

 Classroom; Days/Time: WH 123; MW / 7:05 to 8:20 PM 
Prerequisites: AE 333, senior standing 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 753. Mechanics of Laminated Composites (3). A descriptive classification of advanced 
composite materials and their constituents; mechanics of lamina and laminates, testing for material 
properties, lamina and laminate failure criteria, laminate strain allowables, structural analysis (beams and 
axially loaded members), design guidelines, introduction to manufacturing methods, repair and 
nondestructive testing. Prerequisites: AE 333, senior standing.  
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  

 Define the constituents of fiber reinforced composites and describe their individual roles 

 Identify the differences between thermoplastic and thermoset resins and list their advantages/disadvantages 

 Describe the different methods of manufacturing laminated composite parts 

 Apply spring-mass analogies to predict the in-plane elastic properties of unidirectional composites 

 Using concepts of equilibrium, conduct stress and failure analyses of orthotropic lamina subjected to plane stress 
state. 

 Using the Classical Laminated Plate theory, conduct stress and failure analysis of laminates 

 Design stacking sequence for balanced and symmetric laminates using laminate strain allowables 

 Analyze thin walled laminated prismatic members subjected to axial and bending loads. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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 Discuss the limitations of CLPT and describe the mechanisms leading to free edge stresses 

 Describe the different methods of characterizing composites for their in-plane properties and tabulate their 
advantages/disadvantages. 

 Describe the different NDI methods used for composite inspection and list their advantages/disadvantages. 
 
Required Texts/Readings Textbook  
I.M. Daniel and O. Ishai,  Engineering Mechanics of Composite Materials, 2nd ed., Oxford University Press. 
Course notes accompanying lectures will be provided in the form of pdf documents. The students are 
required to print hardcopies and bring them to the classroom. 
 

Other Readings 
P.K. Mallick, Fiber-Reinforced Composites, 3rd ed., CRC Press, Taylor & Francis group. 

D. Hull and T.W. Clyne,  An Introduction to Composite Materials, 2nd edition, Cambridge University Press.  

A. Baker, S. Dutton, D. Kelly, Ed., Composite Materials for Aircraft Structures, 2nd Edition, AIAA Education Series. 

Carl T. Herakovich, Mechanics of Fibrous Composites, John Wiley & Sons, Inc. 
 

Other Equipment/Materials 
A Excel VBA program ShockLAM  for laminate analyses will be provided to the students during the semester. It will 

be available for download from the course page on BlackBoard. 
 

Class Protocol 
Students are required to attend all classes.  Students are expected to behave in a professional manner at all 
times.  Late arrival, early departure, excessive absences, disruptive activities, poor participation or 
unprofessional behavior (such as texting or doing other work in class) may result in grade penalties. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Final score S Letter 

grade 
Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments  
The student learning outcomes will be measured using the following assessments.  

 
Activity Activity /Due date % of final grade 

Assignment 01 8/31 1.5% 
Assignment 02 9/7 1.5% 
Assignment 03 9/14 1.5% 
Assignment 04 9/21 1.5% 
Assignment 05 10/5 1.5% 
Assignment 06 10/12 1.5% 
Assignment 07 10/19 1.5% 
Assignment 08 11/2 1.5% 
Assignment 09 11/16 1.5% 
Assignment 10 11/30 1.5% 
Quiz-I 9/28 20% 
Quiz-II 10/26 20% 
Quiz-III 11/30 20% 
Final exam 12/14 25% 

 

Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 

Late Assignments  
Late assignments will not be accepted under any circumstances. If you are on work related travel, you may e-
mail (pdf) or FAX your assignments. They should reach the instructor before the beginning of the lecture on 
the day they are due. 
 

Missed Assignments and Quizzes 
There will be NO  make-up assignments.  Make-up Quizzes will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided 
to qualify for the make-up quiz. The make-up quiz will be different from the regular in-class quiz and shall be 
administrated through the WSU Testing Services.  Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates 
For Fall semester 2016, classes begin August, 22nd   2016, and end December, 8th, 2016.   
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is November 1st, 2016.  
There are no classes on: 
September 5th, 2016 (Labor Day),  
October 17th, 2016 (Fall break), 
November 23rd, 25th, 2016 (Thanksgiving).  
The final exam period is on Wednesday, December 14th, 2016, from 7:40 PM to 9:30 PM. 
The semester quizzes will be held on the following dates 
Quiz-I: September 28th, 2016 
Quiz-II: October 26th, 2016 
Quiz-III: November 30th, 2016 
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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      Tentative Schedule 
 

No. Date Topics Reading 
Assignment 

Assignment Due 

1 8/22 M Introduction to Composites, Constituents Chapter 1, Notes  

2 8/24 W Fibers 2.9.1, Notes  

3 8/29 M Matrices 2.9.2, Notes  

4 8/31 W Composites 2.10, Notes Assignment 01 

 9/5 M LABOR DAY 

5 9/7 W Stress-strain laws, material classification 4.1, notes Assignment 02 

6 9/12 M Stress-strain laws, Micromechanics 3.1  

7 9/14 W Micromechanics 3.1, 3.4 Assignment 03 

8 9/19 M Micromechanics 3.5, 3.6  

9 9/21 W 2D analysis of Lamina Ch. 4 Assignment 04 

10 9/26 M 2D analysis of Lamina Ch. 4  

11 9/28 W Quiz #1 : Materials Micromechanics 

12 10/3 M Failure Theories for Lamina 6.1- 6.5  

13 10/5 W Failure Theories for Lamina 6.6 , 6.7. 6.9 Assignment 05 

14 10/10 M Laminate definitions, nomenclatures Ch.7, notes  

15 10/12 W Analysis of Laminates using CLPT Ch.7 , notes Assignment 06 

 10/17 M FALL BREAK 

16 10/19 W Analysis of Laminates using CLPT Ch.7, notes Assignment 07 

17 10/24 M Analysis of Laminates using CLPT Ch.7, notes  

18 10/26 W Quiz #2 : Analysis of Lamina, Laminates 

19 10/31 M Failure Analysis of Laminates Ch.9  

20 11/2 W Failure Analysis of Laminates   Ch.9 Assignment 08 

21 11/7 M Laminate Strain allowables Notes  

22 11/9 W Free edge stresses in Laminates 9.15, Notes  

23 11/14 M Analysis of axially loaded members Notes  

24 11/16 W Analysis of  laminated beams Notes Assignment 09 

25 11/21 M Composite Material characterization 10.1, 10.2, 10.3  

 11/23 W THANKSGIVING 

26 11/28 M Composite Material characterization 10.4,10.5, 10.6  

27 11/30 W Quiz #3 : Laminates, Axial members, beams Assignment 10 

28 12/5 M Non-destructive Inspection methods Notes  

29 12/7 W Design Guidelines Notes  

 12/14      W FINAL EXAM  (7:40 PM to 9:30 PM)  : Material characterization, NDI, Design Guidelines 

* Check Blackboard for announcements. 
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AE-759 Nonlinear Adaptive Control and Modeling with Neural Networks Spring 2016 Section # 21718   

Tuesday and Thursday 4:10-5:25 
 

Instructor: J. Steck 
Department: Aerospace Engineering 
Office Location: 218N Wallace Hall 
Telephone: 316-978-6396 
Email: James.Steck@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: 8:30-9:20 MWF 3:30-4:00 TR  
Classroom; Days/Time: 215 WH TR 
Prerequisites: AE 607 or ME 659 or EE 684 consent. 

  

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Updates may be made during the semester, with an updated 
syllabus uploaded to blackboard. 
 
Prerequisite: AE 607 or ME 659 or EE 684 or instructor’s consent. 

 
If you do not have these prerequisites you should not be taking this course.  Lectures and assignments are 
prepared and given on the basis of these prerequisites. If you have mistakenly enrolled in AE514 without 
the above described prerequisites please contact the instructor and a no fee withdrawal can be 
arranged. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
You are expected to do all your work individually.  Cheating of any kind will not be tolerated.  Cheaters will receive an F in the 
class and will be subject to further discipline by the college and university.   
 

Course Description  
Introduces specific neural network architectures used for dynamic system modeling and intelligent control. 
Includes theory of feed-forward, recurrent, and Hopfield networks; applications in robotics, aircraft and 
vehicle guidance, chemical processes and optimal control. 
 
 

Definition of a Credit Hour 
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.  For this 3 credit hour class, this amounts to at least 6 
hours study time every week outside the classroom. 
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/


2 

 
 
Measurable Student Learning Outcomes 

 
1. an ability to apply knowledge of mathematics, science, and engineering [ABET criterion 3(a)] 
2. an ability to design a system, component, or process to meet desired needs [ABET criterion 3(c)] 
3. an ability to identify, formulate, and solve engineering problems [ABET criterion 3(e)] 
4. an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice 

[ABET criterion 3(k)] 
For more information on ABET outcome criteria, visit: http://www.abet.org/accreditation/accreditation-
criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes 

 
Required Texts/Readings Textbook 
L. Fausett, Fundamentals of Neural Networks, Prentice-Hall, 1994, ISBN 9780133341867 
 

Other References: 
Norgaard, Ravn, Poulsen, Hansen, Neural Networks for Modelling and Control of Dynamic Systems: A 
Practitioner's Handbook , Springer Verlag 
 
G.F. Page, J.B. Gomm and D. Williams, Applications of Neural Networks to Modeling and Control, Chapman 
and Hall, 1993. 
  
P. D. Wasserman, Neural Computing, Theory and Practice, Van Nostrand Reinhold, 1989. 
    
Judith E. Dayhoff, Neural Network Architectures, An Introduction, Van Nostrand Reinhold, 1990 
 
D. A. White, D. A. Sofge, Handbook of Intelligent Control, Van Nostrand Reinhold, 1992. 
 
W. T. Miller, R. S. Sutton, P. J. Werbos, Neural Networks for Control, MIT Press, 1990. 
 
Optimal Control, 3rd Edition, Frank L. Lewis, Draguna Vrabie, Vassilis L. Syrmos, Wiley and Sons, 2012 
ISBN: 978-0-470-63349-6 

Class Protocol: Attendance   
It is important that you attend all meetings of the class, and that you arrive on time for class.  Arriving late is 
disruptive and unfair to those students that have arrived to class on time.  Chronic attendance problems will 
affect your ability to learn the material and your grade and could result in your removal from the class. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% or above A 4.00 The A range denotes excellent performance. 

At instructors discretion A- 3.70  

At instructors discretion B+ 3.30  

80% or above B 3.00 The B range denotes good performance. 

At instructors discretion B- 2.70  

At instructors discretion C+ 2.30  

http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
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70% or above C 2.00 The C range denotes satisfactory performance. 

At instructors discretion C- 1.70  

At instructors discretion D+ 1.30  

60% or above D 1.00 The D range denotes unsatisfactory 
performance. 

At instructors discretion D- 0.70  

50% or below F 0.00 F denotes failing performance. 

 

 

 

Assignments  

 
Homework:  Homework and reading are assigned via blackboard  
 
Grading: 
  

Homework/ Projects   200 
Mid Term Exam       100 
Final Exam     100 
 

Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates 
For Spring 2016 semester, classes begin January 20, 2016 and end May 5, 2016 .  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes during Spring Break, March 14-18, 
2016. The final exam period is Thursday, May 12, 2016  4:00-5:50 PM 

 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
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religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email or text the moment there is an emergency or weather alert that affects the campus.  
Sign up at www.wichita.edu/alert. 
 

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Copyright Notice: Course materials prepared by the instructor, together with the content of all lectures 
presented by the instructor, are the property of the instructor. Video and audio recording of lectures and 
review sessions without the consent of the instructor is prohibited. Unless explicit permission is obtained from 
the instructor, recordings of lectures may not be modified and must not be transferred or transmitted to any 
other person, whether or not that individual is enrolled in the course.  

 

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
  

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Course Outline for 15 week class  
 
 

(0) Adaptive control, biologically based control and nonlinear systems 
(1) Introduction to Biological and Artificial Neural Networks (2 wk) 

(i) Perceptron   
(ii) Backpropagation 
(iii)  Neuralworks Professional II Software 

(2) Adaptive Modeling and Control with Backprop (3 wk ) 
    (i)   Introduction  

(ii)  Inverse Control - Robotics Example 
(iii) Nonlinear System Modeling with ANN  
(iv)  Truck Backer Upper 
(v)   Adaptive Critic 
(vi)  ANN Control Paper Presentations (10 min each) 

(3) Applications (4 wk) 
(i)   Aircraft Control (Flare at Touchdown) 
(ii)  Distillation and Process Control 
(iii) Liquid Tank Controller 
(iv) Bio-reactor Control 

 (4) Self Organizing Maps (SOM) (1 wk) 
(5) Nonlinear Adaptive Control - Approximate Dynamic Inverse (1wk) 

(i)   2nd order system 
(ii) Aircraft Flight Control 

(6) MATLAB Neural Net Toolbox for Control (1 wk) 
(7)  Reinforcement learning (3 wk) 
 (i)  V reward functions 

(ii) Q learning 
 (iii) TD-lambda 
 (iv) Adaptive Critics 
(8) Final Project (1 wk) 

 



1 

 

 

 

AE 760, Selected Topics in xx 

 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (area code) (telephone number) 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Instructor’s consent 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Prerequisite: instructor’s consent.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the undergraduate student will have: 

1. Learned and applied the course material  
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course, the student will have: 

1. Learned and applied the material  
2. Completed exams, assignments, and projects, as required by the instructor 

  
At the completion of this course, the graduate student will have: 

1. Learned, applied and evaluated the material at a high-level 
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course the graduate student will have: 

1. Learned and applied the material 
2. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Required Texts/Readings Textbook  
Determined by the instructor. 
 

Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 
 

Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
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to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    

 



 
AE-773, Intermediate Dynamics, Spring 2016 

 
Instructor: Atri Dutta 
Department: Aerospace Engineering  
Office Location: Wallace Hall 334 
Telephone: 316-978-5208 
Email: atri.dutta@wichita.edu  
Preferred Method of Contact: Email 
Office Hours: MW 2:00 – 3:00 PM (walk-in), other times by appointment   
Classroom; Days/Time: Wallace Hall 210; MW/7:05 – 8:20 PM  
Prerequisites: AE-373 Dynamics    
 
How to use this syllabus? 
This syllabus provides you with information specific to this course, and it also provides information 
about important university policies.  This document should be viewed as a course overview; it is not 
a contract and is subject to change as the semester evolves. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
 AE 773. Intermediate Dynamics (3). An extension of AE 373. Studies the kinematics and kinetics of particles and 
rigid bodies for two- and three-dimensional motion. Includes an introduction to vibratory motion, dynamic stability of 
linear systems and Lagrange’s equations.      
 
Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that 
students will spend, for each unit of credit, a minimum of 45 hours over the length of the 
course (normally 3 hours per unit per week with 1 of the hours used for lecture) for instruction 
and preparation/studying or course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ 

for the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a and e for the student 
outcomes.  Students were expected to gain or show that they possessed: 
1. an ability to apply knowledge of mathematics, science, and engineering [Engineering 

Accreditation’s ABET Criteria a], 
2. an ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s 

ABET Criteria e], 
3. an ability to use the techniques, skills, and modern engineering tools necessary fro engineering 

practice [Engineering Accreditation’s ABET Criteria k]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET 
Criteria’s: 
1. [Engineering Accreditation ABET Criteria a] The final exam is used as an assessment tool for 

outcome 1. One problem involves computation of partial derivatives and the application of 
Euler-Lagrange equations of motion, and the another problem required the application of 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/


 

 

vector algebra and vector calculus in order to derive the equations of rotational motion using 
Newtonian dynamics. Students who demonstrated "excellence" in applying mathematical 
principles to solve for the Eigenvalues associated with the principal moments of inertia were 
given a rubric score of 5, "good" demonstration was 4, "satisfactory" demonstration was 3, 
"poor" demonstration was 2, and "unacceptable" was 1.  

 
2. [Engineering Accreditation ABET Criteria e] The exam 2 is used as an assessment tool for 

outcome 2. This exam tested the skills of the students in identifying degrees of freedom for an 
engineering system, writing down equations of motion, check for the conservation of energy 
and angular momentum, compute angular speed and work done by disspative forces. Students 
who demonstrated "excellence" in determining the orbital nodes were given a rubric score of 5, 
"good" demonstration was 4, "satisfactory" demonstration was 3, "poor" demonstration was 2, 
and "unacceptable" was 1.  

 
Required Texts/Readings 
Textbook 
Kasdin and Paley, "Engineering Dynamics," published by Princeton University Press, 2011.  
 
Other Readings 
Supplementary reading may be assigned by the instructor if required.    
 
Other Equipment/Materials 
Some assignment problems may require computation using MATLAB.  
 
Class Protocol 
 

 Use of cell phone is strictly prohibited in class.  

 Use of laptop is prohibited in class, unless it is used to present a material relevant to ongoing class discussion.   

 All examinations will be closed-book and closed-notes. The students are allowed to bring in a sheet of 
equations to use in the in-class examinations.   

 Each student must bring a calculator for the examination. Sharing of calculators during an examination is 
not permitted.  

 Assignments and examination problems will be graded on the correct solution method. Obtaining the correct 
final solution without proper explanation of steps and methodology is of little value.  

 If any book or internet material is used to solve an assignment problem, it must be cited.  

 In addition, all WSU policies stated below apply for this course.    

 

Grading Policy 

 Assignments – 12% (4 total of 3% each)    

 Exam 1 – 22% 

 Exam 2 – 22%  

 Exam 3 – 22%  

 Exam 4 – 22%  

 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this 
class, grades are assigned according to the following chart.  (Note, other classes might assign 
grades differently: Be sure to understand the different grading scales in all of your classes.) 



 

 

 

Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

≥ 93≥ 90 A 4.00 The A range denotes excellent performance. 

≥ 90, <93 A- 3.70  

≥ 87, <90 B+ 3.30  

≥ 83, <87 B 3.00 The B range denotes good performance. 

≥ 80, <83 B- 2.70  

≥ 77, <80 C+ 2.30  

≥ 74, <77 C 2.00 The C range denotes satisfactory performance. 

≥ 70, <74 C- 1.70  

≥ 67, <70 D+ 1.30  

≥ 64, <67 D 1.00 The D range denotes unsatisfactory 
performance. 

≥ 60, <64 D- 0.70  

< 60 F 0.00 F denotes failing performance. 

 
 
Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate 
credit) unless they have a previously approved senior rule application or dual/accelerated enrollment 
form on file in the Graduate School. Undergraduate credit earned in 700 level courses cannot later be 
counted toward a graduate degree. 
 
Assignments  
There will be a total of 4 assignments. The students must submit their assignments at the beginning of the class, on the 
due date. Each assignment will be posted at least 7 days before it is due. Due dates for the assignments are given in the 
section entitled “Important Academic Dates.”  

Late Assignments 
Late assignments will not be accepted, unless there is a documented case of illness, personal emergency, or work related 
business trip.  
 
Missed Assignments and Exams 
Exam make-up is only allowed for documented case of illness, personal emergency, or work related business trip. 
Make-up involves replacing the missed excusable exam with the average of the scores obtained in the other exams. No 
more than one make-up will be allowed. There will be no provision for make-up assignments. In the event of a valid 
documented reason when a student submits an assignment late, no penalty will be imposed. In the event of a valid 
documented reason when a student misses an assignment submission, the average of the remaining assignments will be 
awarded for the missed assignment. Again, only one such make-up will be allowed for a student during the entire 
semester.  
 

 



 

 

Important Academic Dates 

 First class is on Wednesday, January 20, 2016 and last class is on Wednesday, May 04, 2016.  

 Last date to drop a class and receive a W (withdrawn) instead of F (failed) is April 01, 2016.   

 There are no classes during Spring Break (03/14, 03/16).   

 Dates for the three mid-term examinations are 02/10, 03/09 and 04/13.   

 Due dates for the assignments are 02/03, 03/02, 04/06, 05/04.  
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability 
to carry out assigned course work, I encourage you to contact the Office of Disability Services 
(DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of your 
disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents programs on 
topics promoting personal and professional growth. Services are low cost and confidential. They are 
located in room 320 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The 
Counseling & Testing Center is open on all days that the University is officially open. If you have a 
mental health emergency during the times that the Counseling & Testing Center is not open, please 
call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and activities 
on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity, 
gender expression, marital status, political affiliation, status as a veteran, genetic information or 
disability. The following person has been designated to handle inquiries regarding 
nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita State 
University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the final 
decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, 
we will contact you by email the moment there is an emergency or weather alert that affects the 
campus.  Sign up at www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 
am to 5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from 
noon to 1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and 
preventive care (including immunizations, a prescription service, and testing/counseling for 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert


 

 

sexually transmitted infections), Student Health can handle minor injuries. All services are 
confidential.  For more information see www.wichita.edu/studenthealth. 
 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate 
sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may also 
report incidents to an instructor, faculty or staff member, who are required by law to notify the 
Title IX Coordinator. If a student wishes to keep the information confidential, the student may 
speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of 
your body, Wichita State Campus Recreation is the place for you. Campus Recreation, located 
inside the Heskett Center, contributes to the health, education, and development of Wichita 
State University students, faculty, staff, alumni, and community members by offering quality 
programs and services. With many programs and facilities which are free to all students and 
members, Campus Recreation offers its members limitless opportunities. For more 
information about our services see www.wichita.edu/heskett. 
 

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett


 

 

 
AE773/Intermediate Dynamics, Spring 2016, Tentative Schedule  

Week Date Topics, Readings, Assignments, Deadlines 

1 
 

01/18  
01/20  

------------------------ MLK Holiday ------------------------  
Introduction: Newtonian Dynamics, Free Body Diagrams (2.1 – 2.5)  

2 
 

01/25  
01/27 

Review: Particle Dynamics in the Plane (3.2 – 3.5) 
Review: Particle Momentum and Energy (4.1 – 4.2, 5.1 – 5.5) 

3 
 

02/01  
02/03 

No Class, Reading Assignment  
Multi-Particle 2D Dynamics: Linear Momentum (6.1), Assignment 1 Due     

4 
 

02/08  
02/10 

Multi-Particle 2D Dynamics: Angular Momentum, Work, Energy (7.1 – 7.4)     
Exam 1 

5 
 

02/15  
02/17 

Rigid Body 2D Dynamics: Translational and Rotational Motion (9.1 – 9.3)     
Rigid Body 2D Dynamics: Rotation about Arbitrary Point (9.4)     

6 
 

02/22  
02/24 

Rigid Body 2D Dynamics: Work and Energy (9.5)     
Particle 3D Kinematics: Cylindrical and Spherical Frames (10.2)  

7 
 

02/29  
03/02 

Particle 3D Kinematics: Momentum and Energy (10.3)  
Particle 3D Kinematics: Euler’s Theorem (10.5) , Assignment 2 Due  

8 
 

03/07  
03/09 

 3D Kinematics: Numerical Examples  
Exam 2 

9 
 

03/14  
03/16 

------------------------ Spring Break ------------------------  
------------------------ Spring Break ------------------------ 

10 
 

03/21  
03/23 

Mid-Term Review, Prelude to Rigid Body Dynamics / Reading Assignment    
Rigid Body 3D Dynamics: Rotational Equations (11.2)      

11 
 

03/28  
03/30 

Rigid Body 3D Dynamics: Momentum Transport, Parallel Axis (11.3) 
Rigid Body 3D Dynamics: Multi-Body Systems (11.4)  

12 
 

04/04  
04/06 

Rigid Body 3D Dynamics: Inertia Tensor (11.5)   
Rigid-Body 3D Dynamics: Impulse, Energy (11.6 – 11.7), Assignment 3 Due 

13 
 

04/11  
04/13 

Rigid Body Dynamics: Numerical Examples    
Exam 3 

14 
 

04/18  
04/20 

Analytical  Mechanics: Generalized Coordinates (13.1)  
Analytical  Mechanics: Degrees of Freedom and Constraints (13.2) 

15 
 

04/25  
04/27 

Analytical  Mechanics: Lagrange’s Method (13.3)    
Analytical  Mechanics: Lagrangian Equations of Motion (13.4)  

16 
 

05/02  
05/04  

Introduction to Vibration and Linear Systems (12.1)    
Dynamic Stability of Linear Systems (12.2) , Assignment 4 Due    

17 05/11  Exam 4, 7:40 – 9:30 PM  
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AE 777 Vibration Analysis, Spring 2016 
 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: MW 11:00—12:00 noon 

 Classroom; Days/Time: 209 Neff Hall, MW/4:10—5:25 pm 
Prerequisites: MATH 555, AE 333 and AE 373 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
A study of free, forced, damped and undamped vibrations for one and two degrees of freedom, as well 
as classical, numerical and energy solutions of multi-degree freedom systems. Introduces continuous 
systems.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that you will attend 45 hours of in-class instruction and 
engage in an additional 90 hours of out-of-class preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Analyze free vibration of a single degree-of-freedom system. 

 Analyze forced vibration of a single degree-of-freedom system. 

 Analyze damping, resonance, and vibration measuring systems. 

 Analyze transient and arbitrary excitation. 

 Analyze multiple degree-of-freedom systems. 

 Analyze the properties of vibrating systems. 

 Apply Lagrange’s equations. 
 Analyze continuous systems.  

 Apply classical methods for multiple degree-of-freedom systems.  
  
 
Required Texts/Readings Textbook 
Required textbook: W. T. Thomson and M. D. Dahleh, Theory of Vibration with Applications, Prentice Hall, 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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5th Edition, 1997.  (ISBN-10: 013651068X; ISBN-13: 978-0136510680) 
 
 

Other Equipment/Materials 
Students are encouraged to use computer tools such as Maple for practice problems and also homework 
assignments.   
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of six homework assignments to be collected and graded.  The assignment counts 20% of the 
overall grade of the course.  Due date of each assignment will be announced during the semester via lecture, 
on BlackBoard, and also email. 
 

Undergraduate vs. Graduate Credit  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
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Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 
will be acceptable with official evidence such as doctor’s documentation, etc. 
 
Important Academic Dates 
For Spring semester 2016, classes begin on Tuesday, January 19, 2016, and end Wednesday, May 4, 
2016.  The last date to drop a class and receive a W (withdrawn) instead of F (failed) is April 1, 2016. 
The final exam is on Wednesday, May 11, 2016. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 1/19—1/22 Harmonic motion, Fourier series 

2 1/25—1/29 Introduction to free vibration, energy method, Rayleigh method principle of 

virtual work 
3 2/1—2/5 Viscously damped free vibration, logarithmic decrement, Coulomb damping 

4 2/8—2/12 Homework #1 due.  Harmonically excited vibration, rotating unbalance, rotor 

unbalance, whirling of rotating shafts 

5 2/15—2/19 Support motion, vibration isolation, transmissibility, energy dissipated by 

damping, equivalent damping 

6 2/22—2/26 Structural damping, sharpness of resonance, vibration measuring instrument 

7 2/29—3/4 Homework #2 due.  Transient vibration, base excitation, Laplace 

transformation 
8 3/7—3/11 Exam #1.  Pulse excitation and rise time, shock response spectrum 

9 3/14—3/18 Spring Break 

10 3/21—3/25 Homework #3 due.  Normal mode analysis of 2-DOF systems, beat 

phenomenon 
11 3/28—4/1 Coordinate coupling, forced harmonic vibration, vibration absorber 

12 4/4—4/8 Homework #4 due.  System flexibility matrix, reciprocity theorem, stiffness 

influence matrix 
13 4/11—4/15 Stiffness matrix of beam elements, static condensation for pinned joints, 

orthogonality of eigenvectors 
14 4/18—4/22 Homework #5 due.  Expansion theorem, modal matrix, decoupling forced 

vibration equations, modal damping in forced vibration  

15 4/25—4/29 Exam #2.  Normal mode summation, equal roots, unrestrained systems, 

Lag ange’s e uations  
16 5/2—5/5 Homework #6 due.  Generalized force, assumed mode summation, vibration 

of continuous systems, review for final exam 
Final  5/11 Final exam is comprehensive 

 

http://www.wichita.edu/heskett
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AE 801 Structural Dynamics, Fall 2015 
 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: TR 1:00—2:00 pm 

 Classroom; Days/Time: 215 Wallace Hall, TR/5:35—6:50 pm 
Prerequisites: AE 777 Vibration Analysis 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
A study of the dynamic response of multiple degree of freedom systems and continuous systems 
subjected to external dynamic forcing functions. Classical, numerical and energy solutions.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that you will attend 45 hours of in-class instruction and 
engage in an additional 90 hours of out-of-class preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Conduct numerical evaluation of the dynamic response of single degree-of-freedom 
systems. 

 Analyze free vibration of a multiple degree-of-freedom system. 

 Analyze a multiple degree-of-freedom system under harmonic/nonperiodic excitation. 

 Analyze free vibration of continuous systems. 

 Analyze natural frequencies and mode shapes using finite element method. 

 Analyze dynamic responds of multiple degree-of-freedom systems using direct 
integration methods. 

 Conduct component-mode synthesis. 
  
Required Texts/Readings Textbook 
Required textbook: R. R. Craig and A. J. Kurdila, Fundamentals of Structural Dynamics, John Wiley & Sons, 
Inc., 2nd Edition, 2006.  (ISBN: 0-471-43044-7) 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Equipment/Materials 
Students are encouraged to use computer tools such as Maple or Matlabfor practice problems and also 
homework assignments.   
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of six homework assignments to be collected and graded.  The assignment counts 20% of the 
overall grade of the course.  Due date of each assignment will be announced during the semester via lecture, 
on BlackBoard, and also email. 
 

Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
 

Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 

will be acceptable with official evidence such as doctor’s documentation, etc. 
 
Important Academic Dates 
For Fall semester 2015, classes begin on Monday, August 17, 2015, and end Thursday, December 3, 
2015.  The last date to drop a class and receive a W (withdrawn) instead of F (failed) is October 27, 
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2015. The final exam is on Tuesday, December 8, 2015. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 8/17—8/21 Review of single degree of freedom systems, convolution integral method  
2 8/24—8/28 Numerical evaluation of the dynamic response of undamped single degree of 

freedom systems, average acceleration method 
3 8/31—9/4 Homework #1 due, application of the principle of virtual displacement to 

lumped-parameter models, assumed-modes method for continuous systems 

4 9/7—9/11 Integration of first-order differential equations, Runge-Kutta method, linear 

ultistep ethod, expli it ultistep ethod, Ne to ’s ethods, Ada s-

Bashforth method, implicit multistep method, Adams-Moulton method 
5 9/14—2/18 Homework #2 due, nonlinear single degree of freedom systems, 

mathematical models of multi-degree of freedom systems, lumped-

parameter model, assumed model method 

6 9/21—9/25 Constraint equations and Lagrange multipliers, Ha ilto ’s pri iple, 
frequency-domain analysis, Fourier transform 

7 9/28—10/2 Homework #3 due, discrete Fourier transform, vibration of undamped 2 DOF 

systems, vibration properties of MDOF systems, expansion theorem, 
8 10/5—10/9 Exam #1, Rayleigh method for MDOF systems, mode-superposition method, 

mode-displacement solution of undamped MDOF systems 

9 10/12—10/16 Homework #4 due, mode-acceleration method, dynamic stresses by mode 

superposition 10 10/19—10/23 Mathematical models of continuous systems 

11 10/26—10/30 Tra s erse i ratio  of Euler ea s, exte ded Ha ilto ’s pri iple, 
Transverse vibration of Timoshenko beams 

12 11/2—11/6 Homework #5 due, orthogonality of mode shapes, free vibration of think flat 

plate, introduction to finite element method of structures 
13 11/9—11/13 Systems with rigid body modes, numerical evaluation of modes and 

frequencies of MDOF systems 

14 11/16—11/20 Exam #2, inverse iteration with spectrum shift, subspace iteration, Direct 

integration methods for dynamic response of MDOF systems 

15 11/23—11/27 Homework #6 due, component-mode synthesis 

16 11/30—12/3 Inertia-relief attachment mode, review for final exam 

Final  12/8 Final exam is comprehensive 

 



 
AE-807, Modern Flight Control Systems Design II, Fall 2016 

 
Instructor: Atri Dutta 
Department: Aerospace Engineering  
Office Location: Wallace Hall 334 
Telephone: 316-978-5208 
Email: atri.dutta@wichita.edu  
Preferred Method of Contact: Email  
Office Hours: MW: 10:00 – 11:00 AM, 5:30 – 6:30 PM    
Classroom; Days/Time: Wallace Hall 215; MW/4:10 – 5:25 PM  
Prerequisites: AE-707, AE-415/AE-514/instructor’s consent     
 
How to use this syllabus? 
This syllabus provides you with information specific to this course, and it also provides information 
about important university policies.  This document should be viewed as a course overview; it is not 
a contract and is subject to change as the semester evolves. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
This course provides a fundamental understanding of optimal control theory applied to atmospheric and space flight 
vehicles. Specific topics covered in this course include an overview of classical optimal control theory, numerical methods 
for direct and indirect optimization of aircraft and spacecraft trajectories, optimal feedback control theory applied to 
aerospace systems.  
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for 
each unit of credit, a minimum of 45 hours over the length of the course (normally 3 hours per 
unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
 
Measurable Student Learning Outcomes  
This course is tied directly to Engineering Accreditation’s ABET Criteria’s a, e, and k for the student 
outcomes.  Students were expected to gain or show that they possessed: 
1. An ability to apply knowledge of mathematics, science, and engineering [Engineering 

Accreditation’s ABET Criteria a], 
2. An ability to identify, formulate, and solve engineering problems [Engineering Accreditation’s 

ABET Criteria e],  
3.   An ability to communicate effectively [Engineering Accreditation’s ABET Criteria g],  
4. An ability to use the techniques, skills, and modern engineering tools necessary from 

engineering practice [Engineering Accreditation’s ABET Criteria k]. 
 
Rubric used to assess student outcomes were tied directly to Engineering Accreditation’s ABET 
Criteria’s: 
1. [Engineering Accreditation ABET Criteria a] Exam 2 will be used as the assessment tool for 

outcome 1. This exam will test the students understanding of Euler-Lagrange equations, 
Pontryagin’s minimum principle and Hamilton-Jacobi-Bellman’s equation to determine optimal 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm


 

 

control laws for engineering systems.   
2. [Engineering Accreditation ABET Criteria e] The final exam will be used as an assessment tool 

for outcome 2. The students will be asked to formulate an optimal control problem related to 
the mission of an aircraft/spacecraft, account for operational constraints, determine the optimal 
planning of the aircraft/spacecraft trajectory, and finally developing a strategy to implement the 
optimal solution in a real mission.  

3. [Engineering Accreditation ABET Criteria g] The oral presentation for the project will be used 
as the assessment tool for outcome 3. The students will make a 15 min presentation each on 
their project work and communicate their approach on problem formulation and solution 
strategy.   

4. [Engineering Accreditation ABET Criteria k] The project report will be used as an assessment 
tool for outcome 4. The project problem involves considerable MATLAB programming.  

 
In each of the above-mentioned assessments, students who demonstrate "excellence" are given a 
rubric score of 5, "good" demonstration is given 4, "satisfactory" demonstration is given 3, "poor" 
demonstration is given 2, and "unacceptable" is given 1.  
 
Recommended Text/Readings 
Textbook 
Longuiski, Guzman and Prussing, "Optimal Control with Aerospace Applications," published by Springer, 2014.  
 
Other Readings 
Two journal articles on relevant topics will be provided by the instructor as reading assignments.   
 
Other Equipment/Materials  
Some assignment problems and the project require computation using MATLAB.   
 

Class Protocol  

 Attending regular classes and participating in classroom discussions is highly recommended for the course.  

 Use of cell phone and laptop is strictly prohibited in class.  

 All examinations will be closed-book and closed-notes. The students will be allowed to bring in one page of 
formulae during the exams.   

 Each student must bring a calculator for the examination. Sharing of calculators during an examination is 
not permitted.  

 Assignments and examination problems will be graded on the correct solution method. Obtaining the correct 
final solution without proper explanation of steps and methodology is of little value.  

 
 
Grading Scale 

WSU uses a +/- grading scale for final grades and to calculate grade point averages.  In this 
class, grades are assigned according to the following chart.  (Note, other classes might assign 
grades differently: Be sure to understand the different grading scales in all of your classes.) 

 

 

 

 

 



 

 

Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

≥ 94≥ 90 A 4.00 The A range denotes excellent performance. 

≥ 90, <94 A- 3.70  

≥ 87, <90 B+ 3.30  

≥ 83, <87 B 3.00 The B range denotes good performance. 

≥ 80, <83 B- 2.70  

≥ 77, <80 C+ 2.30  

≥ 74, <77 C 2.00 The C range denotes satisfactory performance. 

≥ 70, <74 C- 1.70  

≥ 67, <70 D+ 1.30  

≥ 64, <67 D 1.00 The D range denotes unsatisfactory 
performance. 

≥ 60, <64 D- 0.70  

< 60 F 0.00 F denotes failing performance. 

 
Assignments and Exams   
 

Item Date 
Weighted Percentage of Semester 

Grade 

Written Assignment #1 9/19/16 5% 

Exam #1 9/26/16 20% 

Reading Assignment #1 10/05/16 2% 

Written Assignment #2 10/31/16 5% 

Exam #2 11/07/16 20% 

Reading Assignment #2 11/21/16 2% 

Project Presentations  12/05/16 5% 

Final Exam  12/14/16 26% 

Project Report  12/14/16 15% 

 

 



 

 

Late Assignments 
Late assignments will not be accepted, unless there is a documented case of illness, personal emergency, or work related 
business trip.  
 
Missed Assignments and Exams 
Exam make-up is only allowed for documented case of illness, personal emergency, or work related business trip. 
Make-up involves replacing the missed excusable exam with another exam to be given during the final’s week. No 
more than one make-up will be allowed. There will be no provision for make-up assignments. In the event of a valid 
documented reason, a student will be allowed to submit an assignment late. In the event of a valid documented reason 
when a student misses an assignment submission, the average of the remaining assignments will be awarded for the 
missed assignment. Again, only one such make-up will be allowed for a student during the entire semester.  
 
Important Academic Dates 

 First class is on Monday, August 22, 2016 and last class is on Wednesday, December 07, 2016.  

 Last date to drop a class and receive a W (withdrawn) instead of F (failed) is October 27, 2015.   

 There is no class during Fall Break (10/17).   

 Dates for the two mid-term examinations are 09/09, 10/07 and 11/11.   

 There is no final exam, but the project is due on Thursday of final’s week, 12/10, noon.  

 Due dates for the assignments are 08/30, 09/28, 11/02.  
 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability 
to carry out assigned course work, I encourage you to contact the Office of Disability Services 
(DS). The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-
3032 videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of your 
disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents programs on 
topics promoting personal and professional growth. Services are low cost and confidential. They are 
located in room 320 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The 
Counseling & Testing Center is open on all days that the University is officially open. If you have a 
mental health emergency during the times that the Counseling & Testing Center is not open, please 
call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and activities 
on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity, 
gender expression, marital status, political affiliation, status as a veteran, genetic information or 
disability. The following person has been designated to handle inquiries regarding 
nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita State 
University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 

http://webs.wichita.edu/inaudit/ch9_10.htm


 

 

President of the University, or the President’s designee, and such decision will constitute the final 
decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, 
we will contact you by email the moment there is an emergency or weather alert that affects the 
campus.  Sign up at www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 
am to 5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from 
noon to 1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and 
preventive care (including immunizations, a prescription service, and testing/counseling for 
sexually transmitted infections), Student Health can handle minor injuries. All services are 
confidential.  For more information see www.wichita.edu/studenthealth. 
 
Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any 
educational institution that receives federal funding. Wichita State University does not tolerate 
sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may also 
report incidents to an instructor, faculty or staff member, who are required by law to notify the 
Title IX Coordinator. If a student wishes to keep the information confidential, the student may 
speak with staff members of the Counseling and Testing Center (316) 978-3440 or Student 
Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of 
your body, Wichita State Campus Recreation is the place for you. Campus Recreation, located 
inside the Heskett Center, contributes to the health, education, and development of Wichita 
State University students, faculty, staff, alumni, and community members by offering quality 
programs and services. With many programs and facilities which are free to all students and 
members, Campus Recreation offers its members limitless opportunities. For more 
information about our services see www.wichita.edu/heskett. 
 

http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett


 

 

 
AE-807/Modern Flight Control System Design II, Fall 2016, Tentative Schedule 

Week Date Topics, Readings, Assignments, Deadlines  
(Instructor will post lecture slides on all topics)  

1 
 

08/22  
08/24  

Spacecraft Dynamics: Linear and Nonlinear Models      
   Aircraft Dynamics: Linear and Nonlinear Models  

2 
 

08/29   
08/31 

Parameter Optimization Problems      
Optimal Aircraft Climb, Hohmann Transfer         

3 
 

09/05  
09/07 

------------------------ Labor Day Weekend ------------------------        
The Optimal Control Perspective for Aerospace Vehicles            

4 
 

09/12  
09/14 

Calculus of Variations: Necessary and Sufficient Conditions            
    Euler-Lagrange Equations for Dynamic Systems  

5 
 

09/19  
09/21 

Aircraft Minimum Time Problem, Written Assignment 1 Due   
Spacecraft Maximum Radius Problem    

6 
 

09/26  
09/28 

 Exam 1    
Equality and Inequality Constraints in Optimal Control Problem        

7 
 

10/03  
10/05 

Pontryagin’s Minimum Principle          
Low-Thrust Rendezvous, Reading Assignment 1        

8 
 

10/10  
10/12 

Numerical Methods          
Direct Optimization Technique, Optimal Control using MATLAB    

9 
 

10/17  
10/19 

------------------------ Fall Break ------------------------  
Receding Horizon Control      

10 
 

10/24  
10/26 

Optimal Feedback Control    
Hamilton-Jacobi-Bellman’s Equations         

11 
 

10/31  
11/02 

   Optimal Control of Linear Systems, Writing Assignment 2 Due     
Optimal trajectory control and guidance     

12 
 

11/07  
11/09 

Exam 2    
Case Study: Optimal Feedback Control for Atmospheric Flight        

13 
 

11/14  
11/16 

      Case Study: Optimal Feedback Control for Space Flight  
Singular Solutions, Reading Assignment 2          

14 
 

11/21  
11/23 

Project Presentations     
------------------------ Thanksgiving Break ------------------------      

15 
 

11/28  
11/30 

     Neighboring Optimal Control Problems  
Neighboring Optimal Control Problems  

16 
 

12/05  
12/07  

Optimal Perturbation Feedback System, Project Report Due  
Course Review: Challenges and Open Problems    

17        12/14  
3:00 – 4:50 PM 

Final Exam     
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Course Number: AE 811

Title: Panel Methods in Aerodynamics

Semester: Spring

Year: 2000

Instructor: Dr. Michael Papadakis 
Department: Aerospace Engineering 
Office Location: Wallace Hall 212 
Telephone: (316) 978-5936
Email: Michael.papadakis@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: Monday, 4:00-5:00 PM; Tuesday, 5:30-6:30 PM 
Classroom; Days/Time: WH 210; Tuesday & Thursday 4:10-5:25 PM 
Prerequisites/Corequisites: MATH 757 and AE 711 or Equivalent 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Document changes will be provided to students in writing. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
An introduction to two and three-dimensional panel methods for subsonic flows; presentation of 
mathematical formulations, numerical models, and integral laminar and turbulent boundary layers methods 
for computing flows about single and multi-element airfoils.  Utilization of some two and three-dimensional 
computer codes. 
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 46 hours over the length of the course for instruction (2.5 hours per week) and 
preparation/studying or course related activities for a total of 138 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  
 

 Demonstrate understanding of mathematical concepts and numerical methods underlying the 
computation of subsonic viscous flow about single and multi-element airfoils. 

 Apply numerical methods and programming techniques to compute the viscous flow and wake geometry 
about multi-element airfoil configurations. 

 Demonstrate understanding of the limitations of panel methods for computing flows about airfoils and 
wings. 

 Evaluate the accuracy of numerical results obtained from computer codes developed during this course 
using analytical solutions and experimental results. 

 
Required Texts/Readings Textbook (Suggested) 
Instructor’s notes (560 pages). 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Readings  
List of references provided in the course notes. 
 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

93 - 100 A 4.00 The A range denotes excellent performance. 

90 – 92.99 A- 3.70  

87 – 89.99 B+ 3.30  

83 – 86.99 B 3.00 The B range denotes good performance. 

80 – 82.99 B- 2.70  

77 – 79.99 C+ 2.30  

73 – 76.99 C 2.00 The C range denotes satisfactory performance. 

70 – 72.99 C- 1.70  

67 – 69.99 D+ 1.30  

63 – 66.99 D 1.00 The D range denotes unsatisfactory performance. 

60 – 62.99 D- 0.70  

Below 60 F 0.00 F denotes failing performance. 

 

Assignments  

Eighty percent (80%) of the course grade is based on a single project assignment involving the 
development of a computer code (about 1,500 to 2,000 lines) and a final report for the analysis of 
low speed viscous flow about single and multi-element airfoil configurations.  Project tasks and 
grade points for each task are outlined below: 
 
Computer Program (600 points): 
1. Linear vortex - uniform source model for single element airfoils                                       90 points 
2. Linear vortex - uniform source model for multi-element airfoils                                      60 points 
3. Laminar boundary layer model                                                                                                       30 points 
4. Transition criteria  
 4.1 Michel's method                   10 points 
 4.2 Granville's method                              20 points 
5. Turbulent boundary layer model                               50 points 
6. Criteria for turbulent flow separation                              10 points 
7. Iterative inviscid-viscous flow model - transpiration method                                    100 points 
8. Wake inviscid flow model (linear vortex + linear source)                                       75 points 
9. Wake viscous model - Green's method                                         50 points 
10. Wake relaxation                                50 points 
11. Computation of force, moment and pressure coefficients                                      50 points 
12. Compressibility correction                                                                   5 points 
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Programs developed by students are graded as follows: 
75% for completing the task 
15% for comments 
10% for program structure and efficiency 

 
Tests Cases (200 points): 
Students must show that their programs are able to compute successfully the following test cases. 
 
Inviscid Flow Cases 
1. Single Element Airfoil (SEA) – 5 angles of attack                                                                      50 points 
 
Viscous Flow Cases 
2. SEA (One pass - no wake) - 5 angles of attack                                             25 points 
3. SEA (Transpiration - no wake) - 5 angles of attack                                            50 points 
4. SEA (Transpiration and wake relaxation) - 2 angles of attack                                                    75 points 
 
Final Report - Must be typed (200 points): 
1. Abstract                    10 points 
2. Brief introduction                    15 points 
3. Brief descriptions of methods used and of program subroutines                                       30 points 
4. Comparison of experimental and computational results      
 4.1 Force coefficients (Test Cases (TC) 1-4)                                       15 points 
 4.2 Plots of Cp, source and vortex strengths versus x/c (TC 1-4)                                     20 points  
 4.3 Plots of boundary layer properties versus surface distance (TC 3-4) 
  4.3.1 Displacement thickness                            10 points 
  4.3.2 Momentum thickness                            10 points 
  4.3.3 Shape factor (H)                             10 points 
  4.3.4 Local skin friction coefficient                           10 points 

4.3.5 Airfoil surface normal velocity                           10 points 
4.4 Plots of wake properties (TC 4) 

4.4.1 Wake Shape (at least three iterations)                          10 points 

4.4.2 Wake tangential and normal velocities                          10 points 
   
5. Conclusions                                10 points 
6. References                                  5 points 
 
Appendix 1: Computer code                              10 points 
Appendix 2: Example input files                                  5 points 
Appendix 3: Example output                              10 points 

 

Date Project Task is 
Handed Out 

Due Date % Towards Final 
Grade 

Project Task Description 

25-Jan-00 29-Feb-00 22 Computer Program Parts 1-6 

29-Feb-00 20-Apr-00 26 Computer Program Parts 7-12 

30-Mar-00 4-May-00 16 Test Cases 1-4 

4-Apr-00 9-May-00 16 Final Report 

 
Late Assignments  
With the exception of the Final Report, assignments can be submitted up to one week late with a 25% 
penalty. 
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Important Academic Dates  
For spring semester 2000, classes begin January 18, 2000, and end May 8, 2000.  The last date to drop a class 
and receive a W (withdrawn) instead of F (failed) is March 31, 2010. There are no classes on 20-24 March, 
2000.  
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 
Tentative Schedule for 15 week class – adjust to your style and different term lengths  
 

Week Date Topics, Readings, Assignments, Deadlines 

1 1/18/2000 
1/20/2000 

Class policy; Semester project; Overview of course topics; Numerical methods in 
Aeronautical fluid dynamics; Panel methods 
Course note pages: 5 to 39  

2 1/25/2000 
1/27/2000 

Uniform vortex and source methods; Mathematical formulation of influence 
coefficients; Application of uniform vortex and source methods to a diamond 
airfoil section. Linear vortex and source panel methods; Panel distribution 
methods (uniform, cosine, and half cosine); Kutta condition. 
Course note pages:  60 to 92 
Assignment 1: Programming Tasks 1 through 6; Due on 29-Feb-00 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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3 2/1/2000 
2/3/2000 

 
 
 

Flap geometry and panel index notation; LU and Gauss elimination methods for
solving linear systems of equations; Cubic spline methods for airfoil smoothing;
Program for computing the influence coefficients of linear vortices and sources.
Survey of boundary integral methods.  
Course note pages:  93 to 141 

4 2/8/2000 
2/10/2000 

Navier-Stokes equations; Turbulence modeling; Laminar and turbulent boundary 
layer models; Displacement, momentum and energy thickness; Momentum 
Integral Equation (MIE); Solution of MIE for laminar flows.  
Course note pages:  143 to 158, 168 to 176 

5 2/15/2000 
2/17/2000 

Thwaite’s method for laminar boundary layers; Numerical solution of Thwaite’s 
method; Programming aspects of Thwaite’s method; Laminar to turbulent flow 
transition  criteria and empirical models.  
Course note pages:  177 to 194  
Assignment 2: Programming Tasks 7 through 12; Due on 20-Apr-00 

6 2/22/2000 
2/24/2000 

Michel’s transition model; Granville’s transition model; exp(9) transition model; 
Programming aspects of transition models; Implementation of transition models 
in panel codes. 
Course note pages:  195 to 258

7 2/29/2000 
3/2/2000 

Computation of turbulent boundary layers with baseline and improved Head’s 
method; Higher order integral turbulent boundary layer (ITBL) methods; Runge-
Kutta method for integrating ordinary differential equations; Numerical aspects 
of ITBL; Programming aspects of ITBL; Implementation of ITBL in panel 
codes. 
Course note pages:  160 to 220, 259 to 301 

8 3/7/2000 
3/9/2000 

Compressibility corrections; Drag computation using Squire’s formula; 
Transpiration method for simulating boundary layer effects; Implementation and 
programming aspects of transpiration method; Iterative procedure for coupling 
viscous and inviscid flows in panel codes. 
Course note pages:  4 to 5, 302 to 309 

9 3/14/2000 
3/16/2000 

Wake model;  Simulation of wake using vortices and sources; Computation of 
wake influence coefficients; Coupling of wake and airfoil singularities.  
Course note pages:  311 to 313, 319 to 324 
MIDTERM EXAM (16-Mar-2000) – 20% of course grade 

10 3/20/2000 
3/24/2000 

SPRING BREAK  

11 3/28/2000 
3/30/2000 

Viscous wake models; Green’s entrainment method for computing wake viscous 
properties; Wake relaxation scheme. 
Course note pages:  316 to 318, 325 to 354 
Assignment 3: Test Cases 1 to 4; Due on 4-May-00 

12 4/4/2000 
4/6/2000 

Computation of wake source and vortex strengths from wake viscous 
parameters; Numerical and programming aspects of wake models; 
Implementation of wake model in panel codes. 
Course note pages:  355 to 361; 

13 4/11/2000 
4/13/2000 

Computational procedure and panel code iteration scheme;  Inviscid flow 
analysis; viscous flow analysis; wake model; transpiration method; correction of 
airfoil singularities for viscous and wake effects; wake relaxation; convergence 
criteria. 
Course note pages:  1 to 4 
Assignment 4: Project Final Report; Due on 9-May-00 
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14 4/18/2000 
4/20/2000 

Divergence theorem and the origin of panel methods; Fundamentals of potential 
flow methods; Solution of Laplace equation with singularity methods; Neumann 
and Dirichlet Boundary conditions.   
Course note pages:  40 to 43 

15 4/25/2000 
4/27/2000 

Stream function and constant potential formulations for solving the invicsid 
irrotational flow about streamlined bodies; Other type of panel methods. 
Course note pages:  44 to 58

16 5/2/2000 
5/4/2000 

Introduction to: Three-dimensional panel methods, Full potential methods and 
Euler methods; Application of panel methods to aircraft design and analysis. 
Course note pages:  Pages 415 to 512 

Final 5/9/2000 Due Date For All Semester Project Materials and Final Report 
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AE 812, Aerodynamics of Viscous Fluids, Fall 2015 
 

Instructor: Dr. Kamran Rokhsaz 
Department: Aerospace Engineering 
Office Location: 202 Wallace Hall 
Telephone: (316) 978-5937 
Email: Kamran.rokhsaz@wichita.edu  
Preferred Method of Contact: email 
Office Hours: Mondays and Wednesday, 2:00-3:00 

 Classroom; Days/Time: 210 Wallace Hall, Tuesdays and Thursdays 4:10 p.m. 
Prerequisites: AE 424 or ME 521 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
 
Course Description  
A study of the behavior of viscous fluids that includes fluid properties, kinematics of fluids, and 
equations of motion.  Derivation of Navier-Stokes equations, exact classical solutions of the equations, 
and their reduction to boundary layer equations.  Introduction to boundary layer analysis. 
 
Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  

 Recognize equations describing the conservation laws in fluid mechanics 

 Recognize the difference between Newtonian and non-Newtonian fluids 

 Identify the role of each term in the Navier-Stokes and energy equations 

 Use the concept of order-of-magnitude analysis to simplify the equations of motion 
 
Required Texts/Readings Textbook (Suggested) 
Viscous Fluid Flow, White, F. M., any edition, McGraw-Hill Book Company 
 

Other Readings (Suggested) 
Boundary Layer Theory by H. Schlichting 
Foundations of Aerodynamics by Keuthe, A. M. and Chow, C-Y 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Equipment/Materials  
Use of Microsoft Office suite is necessary.  The University has a site license for this material.  Please 
contact IT department for help. 
 

Class Protocol (Suggested) 
Attendance: Expected 
Participation: Expected 
Punctuality: Expected 
Civility:  Expected 
Cell phone: Turned off 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 

Homework  300 (scaled to 300 points)   . 
Mid-semester  100 
Final   100 
Total   500 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes unsatisfactory 
performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
 Homework will be assigned in class. 
 The majority of the grade will be based on work performed outside of class.  Some homework problems 

will be more like small projects therefore they will be given a lot of weight.   
 There will be one exam sometime near the middle of the semester and a comprehensive final. 

 

Extra Credit  
None 
 

Late Assignments  
Late homework will not be accepted without prior arrangement. 
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Important Academic Dates  
First Class:  August 17 
Labor Day Holiday: September 7 
Mid-Semester:  October 7 
Fall Break:  October 10-13 
Last Drop Date: October 27 
Thanksgiving Break: November 25-29 
Last Class Period December 3 
Last Exam:  December 3 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording (Suggested) 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class 
 
Week Topics, Readings, Assignments, Deadlines 
1 & 2 EQUATIONS OF FLUID MOTION: 

• Conservation laws 

• Continuum model 

• Coordinate systems 

 3 & 4 FLUID PROPERTIES: 

• Viscosity 

o Viscosity and kinetic theory 

o Pressure and temperature dependence 

o Bulk viscosity 

• Thermal conductivity 

• Specific heats 

• Equation of state 

• Speed of sound 

• Prandtl number 

• Turbulent Prandtl number 

5 & 6 NON-NEWTONIAN FLUIDS: 

• Plastic fluids 

• Dilatant fluids 

CONSERVATION LAWS AND APPROACHES: 

• Integral formulation 

• Lagrangian approach 

• Eulerian approach 

http://www.wichita.edu/heskett
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7, 8, & 9 FLUID KINEMATICS: 

• Substantial or total derivatives 

• Fluid motion 

o Translation 

o Rotation 

o Linear deformation (extensional strain) 

o Angular deformation (shear strain) 

• Rate of shear strain 

• Vorticity 

• Irrotational flow 

• Rate of strain tensor 

• Stress 

• Transformation of the rates of strain 

• Relation between stress and rate of strain 

10 & 11 CONSERVATION LAWS: 

• Differential form (Navier-Stokes equation) 

• Applications 

o Couette flow 

o Rayliegh problem 

o Pipe flow 

o Stagnation point flow 

o Rotating-disk flow (von Karman viscous pump) 

12 & 13 EQUATIONS OF MOTION: 

• Non-dimensional form 

• Non-dimensional parameters 

o Reynolds, Prandtl, Mach, Weber, Froude, Grashof, Eckert, Nusselt, Stanton, 

and Knudsen numbers 

o Skin friction coefficient 

o Viscous interaction parameter 

14 & 15  BOUNDARY LAYER EQUATIONS: 

• Definitions 

o Displacement thickness 

o Momentum thickness 

o Energy thickness 

o Enthalpy thickness 

o Shape factor 

• von Karman integral equation 

• Reynolds analogy 

• Boundary layer equations for incompressible flow 

o Blasius solution 

o Polhausen method 

o Falkner-Skan solution 

• Boundary layer equations for compressible flow 
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AE 813, Introduction to Aeroelasticity, Fall 2015 
 

Instructor: Dr. Kamran Rokhsaz 
Department: Aerospace Engineering 
Office Location: 202 Wallace Hall 
Telephone: (316) 978-5937 
Email: Kamran.rokhsaz@wichita.edu  
Preferred Method of Contact: email 
Office Hours: Mondays and Wednesday, 2:00-3:00 

 Classroom; Days/Time: 215 Wallace Hall, Tuesdays and Thursdays 5:35 p.m. 
Prerequisites: Programming proficiency and AE 777, or MATH 757, 

or instructor’s consent 
 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
 
Course Description  
Phenomena involving interactions among aerodynamic, inertial, and elastic forces are studied.  Influence of 
these interactions on aircraft design is explored.  Some of the specific cases studied are: divergence, control 
effectiveness, control reversal, flutter, buffeting, dynamic response to rapidly applied periodic forces, 
aeroelastic effects on load distribution, and static and dynamic stability. 
 

Definition of a Credit Hour  
Success in this 3 credit hour course is based on the expectation that students will spend, for each unit of 
credit, a minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 
of the hours used for lecture) for instruction and preparation/studying or course related activities for a 
total of 135 hours.   
 
Measurable Student Learning Outcomes  
Upon successful completion of this course, students will be able to:  

 Formulate a static aeroelasctic problem 

 Perform eigenvalue analysis of a multi-DOF linear system 

 Carry out a V-g- stability analysis for an airfoil and a wing 
 
Required Texts/Readings Textbook  
None 
 

  

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Readings  

 Aeroelasticity, R. L. Bisplinghoff, H. Ashley, R. L. Halfman, Addison-Wesley Publishing Co., 1955. 

 Aeroelasticity, R. L. Bisplinghoff, H. Ashley, R. L. Halfman, John Wiley & Sons, 1962. 

 Principles of Aeroelasticity, R. L. Bisplinghoff and H. Ashley, Dover Publications, Inc., 1975. 

 An Introduction to the Theory of Aeroelasticity, Y. C. Fung, John Wiley & Sons, 1955 (also, Dover 
Publishing Inc., 1969). 

 A Modern Course in Aeroelasticity, E. H. Dowell, H. C. Curtiss, R. H. Scanlan, and F. Sisto, Stijthoff & 
Noordhoff, 1978. 

 Vibration Problems in Engineering, S. Timoshenko, D. H. Young, W. Weaver, John Wiley & Sons, 1974. 
 

Other Equipment/Materials  

 Use of Microsoft Office suite is necessary.  The University has a site license for this material.  Please 
contact IT department for help. 

 A high level of programming proficiency with an upper-level language (FORTRAN, Matlab, Maple) is 
required for carrying out the homework and the projects. 

Class Protocol (Suggested) 
Participation: Expected 
Punctuality: Expected 
Civility:  Expected 
Cell phone: Turned off 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart.  (Other classes might assign grades differently: Be sure to 
understand the different grading scales in all of your classes.) 

Homework  200 (scaled to 200 points) 
Exam I   100 
Project   100 
Total   400 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes unsatisfactory 
performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 
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Assignments  

 Homework will be assigned in class. 

 Proficiency in the use of Matlab or a similar software package is necessary for completing the 
homework assignments.  Mathcad may not be an appropriate tool for this purpose.  Microsoft Excel 
is definitely insufficient. 

 Most of the final grade will be based on work performed outside of class.  Most "homework" 
problems will be more like small projects therefore they will be given a lot of weight.   

 There will be one take home exam sometime near the middle of the semester, and a project at the end 
of the semester that will be the final exam. 

 
Extra Credit  
None 
 

Late Assignments  
Late homework will not be accepted without prior arrangement. 
 
Important Academic Dates  
First Day:  August 17 
Labor Day Holiday: September 7 
Mid-Semester:  October 7 
Fall Break:  October 10-13 
Last Drop Date:  October 27 
Thanksgiving Break: November 25-29 
Last Class Period December 3 
 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
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http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
 
Week Topics, Readings, Assignments, Deadlines 
1 Fundamental Concepts 

2 & 3 Two-Dimensional Airfoil and Control Surface 

Divergence 

Control Authority 

Control Reversal 

 4 & 5 Divergence of an Untapered Straight Wing 

Divergence as an Eigenvalue Problem 

Discussion of Orthogonal Functions 

Divergence of a Tapered Straight Wing 

Some Other Static Cases 

6 & 7 Single DOF System 

Damped Single DOF System 

Multiple DOF System 

Structural Damping 

Lagrange's Equation 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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8 & 9 Modal Analysis of Multiple DOF System 

Transverse String Vibration 

Torsional Vibration of a Rod 

Transverse Beam Vibration 

Simple FEM Model for Torsional Vibration 

10 & 11 Two-Dimensional Model 

Low Frequency Aerodynamics 

Introduction to Aerodynamics of Aeroelasticity 

Review of Steady Thin Airfoil Theory 

Outline of Theodorsen's Method 

12 & 13 V-g- Method in Two Dimensions 

p-k Method in Two Dimensions 

Airfoils with Control Surface 

14 & 15 Three Dimensional Wing 

Outline of Doublet Lattice Method 

Discrete Model of an Unswept Wing 

Compressibility Effects 
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AE-814 Advanced Flight Dynamics II Spring 2015 Section # xxxxx  Self Study 
 

Instructor: J. Steck 
Department: Aerospace Engineering 
Office Location: 218N Wallace Hall 
Telephone: 316-978-6396 
Email: James.Steck@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: 8:30-9:20 MWF 3:30-4:00 TR  
Classroom; Days/Time: 215 WH TR 
Prerequisites: P:AE-714 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  Updates may be made during the semester, with an updated 
syllabus uploaded to blackboard. 
 
Prerequisite: AE-714 
 
If you do not have these prerequisites you should not be taking this course.  Lectures and assignments are 
prepared and given on the basis of these prerequisites. If you have mistakenly enrolled in AE514 without 
the above described prerequisites please contact the instructor and a no fee withdrawal can be 
arranged. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
You are expected to do all your work individually.  Cheating of any kind will not be tolerated.  Cheaters will receive an F in the 
class and will be subject to further discipline by the college and university.   
 

Course Description  
Sensitivity analyses of flight parameters, control surface sizing, pilot in-the-loop analysis, trajectory 
optimization, reversible flight control systems, hinge moments and stick forces. FAA and MIL Spec handling 
qualities criteria, engineering and flight training simulations, spin, and flight testing. 
 

Definition of a Credit Hour 
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.  For this 3 credit hour class, this amounts to at least 6 
hours study time every week outside the classroom. 
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
 
 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Measurable Student Learning Outcomes 
 

1. an ability to apply knowledge of mathematics, science, and engineering [ABET criterion 3(a)] 
2. an ability to design a system, component, or process to meet desired needs [ABET criterion 3(c)] 
3. an ability to identify, formulate, and solve engineering problems [ABET criterion 3(e)] 
4. an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice 

[ABET criterion 3(k)] 
For more information on ABET outcome criteria, visit: http://www.abet.org/accreditation/accreditation-
criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes 

 
Required Texts/Readings Textbook 
Airplane Flight Dynamics and Automatic Flight Controls, Part I, J. Roskam.  
Online course modules and homework. 
 

Other References: 
Dynamics of Flight, Stability and Control, Third Edition, B. Etkin, L. Reid  
Introduction to Flight, Fifth Edition, John Anderson, Jr.  
 

Class Protocol: Attendance   
It is important that you attend all meetings of the class, and that you arrive on time for class.  Arriving late is 
disruptive and unfair to those students that have arrived to class on time.  Chronic attendance problems will 
affect your ability to learn the material and your grade and could result in your removal from the class. 
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% or above A 4.00 The A range denotes excellent performance. 

At instructors discretion A- 3.70  

At instructors discretion B+ 3.30  

80% or above B 3.00 The B range denotes good performance. 

At instructors discretion B- 2.70  

At instructors discretion C+ 2.30  

70% or above C 2.00 The C range denotes satisfactory performance. 

At instructors discretion C- 1.70  

At instructors discretion D+ 1.30  

60% or above D 1.00 The D range denotes unsatisfactory 
performance. 

At instructors discretion D- 0.70  

50% or below F 0.00 F denotes failing performance. 

 

 

 

http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
http://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2016-2017/#outcomes
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Assignments  

 
Homework:  Homework and reading are assigned via blackboard  
 
Grading: 

1. There will be 18 course modules.  All must be completed to receive a grade for this  class. 
 
Undergraduate vs. Graduate Credit (for 700 level courses)  
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 
 
Important Academic Dates 
For Fall 2015 semester, classes begin August 18, 2015 and end December 3, 2015 .  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes during Labor Day, Sept 6, 2016 and 
Fall Break, October 13, 2015. The final exam period is Thursday, Dec 10, 2015  3:00-4:50 PM 

 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email or text the moment there is an emergency or weather alert that affects the campus.  
Sign up at www.wichita.edu/alert. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Copyright Notice: Course materials prepared by the instructor, together with the content of all lectures 
presented by the instructor, are the property of the instructor. Video and audio recording of lectures and 
review sessions without the consent of the instructor is prohibited. Unless explicit permission is obtained from 
the instructor, recordings of lectures may not be modified and must not be transferred or transmitted to any 
other person, whether or not that individual is enrolled in the course.  
 

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
  

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
This course is organized according to lectures.  Each lecture has a dedicated folder.  Within each folder, one 
can find the lecture PowerPoint file, and if applicable, a folder containing homework solutions and a folder for 
any supporting material (such as spreadsheets used in lecture examples). 
 
The following table summarizes the contents: 
 

Lecture Topic Homework? Supporting 
Material? 

1 Review of Equations of Motion No No 
2 Matrix Equations for Steady-State Flight Yes No 
3 Reversible Flight Control Systems Yes Yes 
4 Aerodynamic Hinge Moments Yes No 
5 Stick Force Gradients No No 
6 Matrix Equations Augmented for Stick Force Yes No 
7 Bobweights and Downsprings Yes No 
8 Longitudinal Dynamic Stability Yes No 
9 Dynamic Lateral-Directional Stability Yes No 
10 An Introduction to Handling Qualities Criteria No No 
11 Longitudinal Flying Quality Requirements Yes No 
12 Lateral-Directional Flying Qualities Requirements Yes Yes 
13 Engineering Simulations Yes Yes 
14 Flight Training Simulations No No 
15 U.S. Civil Flying Qualities Yes No 
16 Spin No No 
17 Longitudinal Flight Test Yes No 
18 Lateral Directional Flight Test No No 

 
In addition to the folders identified above, a folder “Reference” is included that contains various reference 
documents that may be of interest. 
 
All Word, Excel, and Powerpoint documents have been created in Microsoft Office XPTM.  MATLAB files are 
created in Version 6.1 Release 12.1.  These files may not behave correctly if used on an earlier software 
version. 
 

 Submit all homework as scanned images and files to blackboard. When completed, I will post 
homework solutions. 
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AE 822 Finite Element Analysis of Structures II, Spring 2015 
 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: MW 12:30—1:30 pm 

 Classroom; Days/Time: 209 Wallace Hall, MW/4:10—5:25 pm 
Prerequisites: AE 722 and AE 731 

 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description 
Formulation of the finite element equations by variational methods; the use of isoparametric and higher 
order elements for analyzing two- and three-dimensional problems in solid mechanics; introduction to 
solutions of nonlinear problem.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that you will attend 45 hours of in-class instruction and 
engage in an additional 90 hours of out-of-class preparation/studying or course related activities for a total of 
135 hours. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Conduct numerical evaluation of the stiffness matrix of truss and beam elements. 

 Analyze two-dimensional, single-variable problems. 

 Perform numerical integration and analyze finite element models with interpolation 
functions. 

 Analyze two dimensional problems with plane solid elasticity elements. 

 Analyze two dimensional problems with plate bending elements. 

 Analyze three dimensional problems using three dimensional solid elasticity elements. 

 Conduct error analysis in finite element analysis. 
  
Required Texts/Readings Textbook 
Required textbook: J. N. Reddy, An Introduction to the Finite Element Method, 3nd ed., McGraw-Hill, 2006.  
(ISBN 0-07-246685-5) 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Equipment/Materials 
Students are encouraged to use computer tools such as Maple or Matlabfor practice problems and also 
homework assignments.   
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of five homework assignments to be collected and graded.  The assignment counts 15% of 
the overall grade of the course.  Due date of each assignment will be announced during the semester via 
lecture, on BlackBoard, and also email. 
 

Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
 

Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 

will be acceptable with official evidence such as doctor’s documentation, etc. 
 
Important Academic Dates 
For Spring semester 2015, classes begin on Tuesday, January 20, 2015, and end Thursday, May 7, 2015.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is April 1, 2015. The final 
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exam is on Monday, May 11, 2015. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 1/20—1/23 Natural coordinates and isoparametric formulation 

2 1/26—1/30 Numerical integration, single-value problems in two dimensions 

3 2/2—2/6 Linear triangular elements 

4 2/9—2/13 Homework #1 due, axisymmetric element, eigenvalue and time-dependent 

problems 
5 2/16—2/20 Linear rectangular elements 

6 2/23—3/27 Concept and application of master element 

7 3/2—3/6 Homework #2 due, plane elasticity, plate theories 

8 3/9—3/13 Exam #1, plate element 

9 3/16—3/20 Conforming plate element and non-conforming plate element 

10 3/23—3/27 Homework #3 due, virtual work theory 

11 3/30—4/3 Introduction to non-linear problems 

12 4/6—4/10 Homework #4 due, incremental method 

13 4/13—4/17 Contact problems 

14 4/20—4/24 Large displacement problems 

15 4/27—5/1 Homework #5 due, Lagrange multiplier 

16 5/4—5/7 Exam #2, commercial software applications 

Final  5/11 Final exam is comprehensive 

 

 



AE 831 - Continuum Mechanics

Fall 2016

Instructor: Dr. Nicholas A Smith Time: MW 4:10 – 5:25 pm
Department: Aerospace Engineering Place: 210 Wallace Hall
Email: Nicholas.A.Smith@wichita.edu Office: 204 Wallace Hall
Phone: (316) 978-3307 Office Hours: TBD

How to use this syllabus: This syllabus provides you with information specific to this course, and it
also provides information about important university policies. This document should be viewed as a course
overview; it is not a contract and is subject to change as the semester evolves. Any changes to the syllabus
will be uploaded to Blackboard and e-mailed to all students (at their e-mail address listed on Blackboard,
make sure this is up-to-date).

Academic Honesty: Students are responsible for knowing and following the Student Code of Conduct
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy http://webs.
wichita.edu/inaudit/ch2_17.htm.

Course Description: Introduce the advanced treatment of fundamental, unifying concepts of the mechan-
ics of continua. Derivation of fundamental governing equations. Study in specialized fields such as large
deformation, elasticity, plasticity, and damage mechanics.

Definition of a Credit Hour: Success in this 3 credit hour course is based on the expectation that
students will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally
3 hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or
course related activities for a total of 135 hours.

Measurable Student Learning Outcomes: Upon successful completion of this course, students will be
able to

• Derive equations governing the mechanics of continua

• Analyze stress and strain states for large deformation problems

• Calculate the response in a viscoelastic body

• Analyze stress and strain in an anisotropic body

Course Textbook: The textbook used in this class is: Introduction to Continuum Mechanics , W. Lai, 4th
Ed.

Other References: For further study, the following supplemental texts are recommended

• A.J.M. Spencer, Continuum Mechanics

• G.E. Mase, Schaum’s Outline of Continuum Mechanics

• Y.C. Fung, A First Course in Continuum Mechanics
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Course Name April 29, 2016

Prerequisites: AE 731 (elasticity theory)

Grading Policy: Homework (20%), Midterm 1 (25%), Midterm 2 (25%), Final Exam (30%). Final grades
follow a traditional scale of:

A A- B+ B B- C+ C C- D+ D D- F

93-100 90-93 87-90 83-87 80-83 77-80 73-77 70-73 67-70 63-67 60-63 0-60

Per department policy, final course grades will not be disclosed before the official notifications by the
University.

Homework: Homework may be submitted either electronically before the class period it is due or in class
on the due date. There will be a total of 8 Homework assignments, each worth 100 points. Tentative
homework due dates are given in the course schedule. Late homework will not be accepted

Exams: here will be two major midterm exams during the semester and one final exam at the end of
the semester. Exams will be closed-book and closed-notes, but there will be an equation sheet provided.
Anticipated exam dates are given the course schedule.

Final Exam: The final exam will be administered during the official exam time as determined by the
University. For this class, that time is 3:00 - 4:50 pm on Wednesday Dec. 14. Attendance at the final exam
is mandatory, so please plan your travel around this date.

Undergraduate vs. Graduate Credit: Undergraduate students enrolled in 700 level courses will receive
undergraduate credit (not graduate credit) unless they have a previously approved senior rule application
or dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 700
level courses cannot later be counted toward a graduate degree.

Important Academic Dates: Classes begin August 22, there are official University holidays on Sept 5
(Labor Day), Oct 15-18 (Fall Break), Nov 23-27 (Thanksgiving Break).

Disabilities: If you have a physical, psychiatric/emotional, or learning disability that may impact on
your ability to carry out assigned course work, I encourage you to contact the Office of Disability Services
(DS). The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032
videophone). DS will review your concerns and determine, with you, what academic accommodations are
necessary and appropriate for you. All information and documentation of your disability is confidential and
will not be released by DS without your written permission.

Counseling & Testing: TheWSU Counseling & Testing Center provides professional counseling services to
students, faculty and staff; administers tests and offers test preparation workshops; and presents programs
on topics promoting personal and professional growth. Services are low cost and confidential. They are
located in room 320 of Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling
& Testing Center is open on all days that the University is officially open. If you have a mental health
emergency during the times that the Counseling & Testing Center is not open, please call COMCARE
Crisis Services at (316) 660-7500.

Diversity and Inclusive: Wichita State University is committed to being an inclusive campus that reflects
the evolving diversity of society. To further this goal, WSU does not discriminate in its programs and
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, gender identity,
gender expression, marital status, political affiliation, status as a veteran, genetic information or disability.
The following person has been designated to handle inquiries regarding nondiscrimination policies: Executive
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Course Name April 29, 2016

Tentative Course Schedule:

Week Date Topics Assignment/Exam

Week 1 Aug 22 Tensors Algebra

Week 2 Aug 29 Tensor Calculus Homework 1 Due

Week 3 Sept 5 Kinematics

Week 4 Sept 12 Kinematics Homework 2 Due

Week 5 Sept 19 Exam Review Exam 1

Week 6 Sept 26 Stress Formulation

Week 7 Oct 3 Isotropic Solids Homework 3 Due

Week 8 Oct 10 Anisotropic Solids Homework 4 Due

Week 9 Oct 17 Anisotropic Solids Homework 5 Due

Week 10 Oct 24 Large Deformation

Week 11 Oct 31 Large Deformation Homework 6 Due

Week 12 Nov 7 Exam Review Exam 2

Week 13 Nov 14 Newtonian Fluids

Week 14 Nov 21 Non-Newtonian Fluids Homework 7 Due

Week 15 Nov 28 Viscoelasticity

Week 16 Dec 5 Final Review Homework 8 Due
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Director, Office of Equal Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138;
telephone (316) 978-3186.

Intellectual Property: Wichita State University students are subject to Board of Regents and University
policies (see http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any
questions regarding these rights and any disputes that arise under these policies will be resolved by the
President of the University, or the Presidents designee, and such decision will constitute the final decision.

Shocker Alert System: Get the emergency information you need instantly and effortlessly! With the
Shocker Alert System, we will contact you by email the moment there is an emergency or weather alert that
affects the campus. Sign up at www.wichita.edu/alert.

Title IX: Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any
educational institution that receives federal funding. Wichita State University does not tolerate sex dis-
crimination of any kind including: sexual misconduct; sexual harassment; relationship/sexual violence and
stalking. These incidents may interfere with or limit an individuals ability to benefit from or participate in
the Universitys educational programs or activities. Students are asked to immediately report incidents to the
University Police Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may
also report incidents to an instructor, faculty or staff member, who are required by law to notify the Title
IX Coordinator. If a student wishes to keep the information confidential, the student may speak with staff
members of the Counseling and Testing Center (316) 978-3440 or Student Health Services (316)978-3620.
For more information about Title IX, go to: http://www.wichita.edu/thisis/home/?u=titleixf
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AE 832, Theory of Plates and Shells, Spring 2016 
 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Office Hours: MW, 1:00 to 2:30 PM 

 Classroom; Days/Time: WH 215, TR 7:05 PM to 8:20 PM 
Prerequisites: AE 731 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
AE 832. Theory of Plates and Shells (3). Small deflections of thin elastic plates, classical solutions for 
rectangular and circular plates, approximate solutions for plates of various shapes, introduction to the 
analysis of thin shells. Prerequisite: AE 731. 
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Apply variational calculus and virtual work principles to assemble the Euler-Lagrange 
equations for 1D and 2D problems in solid mechanics 

 Apply variational calculus and virtual work principles to develop governing equations of elastic plates based on 
Kirchoff theory, First Order Shear deformation theory and Third Order Shear Deformation theory. 

 Analyze rectangular plates with different boundary conditions using Navier, Levy and Ritz methods 

 Analyze circular plates subjected to asymmetrical and symmetrical loading 

 Using concepts of equilibrium, assemble governing equations for thin shells of revolution 
 
Required Texts/Readings Textbook  
J.N. Reddy, (2007) Theory and Analysis of Elastic Plates and Shells, 2nd edition, CRC Press 
  

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Other Readings (available at WSU library) 

J.N. Reddy, (1984) Energy and Variational Methods in Applied Mechanics, John Wiley & Sons 

Timoshenko, S., and Woinowsky-Krieger, S., Theory of Plates and Shells, McGraw-Hill Book Co. 

Reismann and Pawlik, (1991) Elasticity, Theory and Applications, Krieger Publishing Co.  

V.V. Novozhilov, (1959), The Theory of Thin Shells, P. Noordhoff Ltd., Groningen, The Netherlands 
 

Other Equipment/Materials  
Solving problems (symbolic and numeric) using plate theories requires the use of computational tools 
such as Maple /Matlab/Fortran. These software are available on the University computers.  
  
Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 

Final score 
Letter 
grade 

Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments  
The assignments and exams used to measure the student learning outcomes are summarized in the table below. The table lists the 
due dates and weighted scores for each activity. 
 

Activity Activity /Due date % of final grade 

Assignment 01 1/28 2.5% 
Assignment 02 2/4 2.5% 
Assignment 03 2/11 2.5% 
Assignment 04 2/18 2.5% 
Assignment 05 2/25 2.5% 
Assignment 06 3/3 2.5% 
Assignment 07 3/24 2.5% 
Assignment 08 3/31 2.5% 
Assignment 09 4/7 2.5% 
Assignment 10 4/14 2.5% 
Assignment 11 4/21 2.5% 
Assignment 12 4/28 2.5% 
Mid-term exam 3/10 35% 
Final exam 5/12 35% 

  
Late Assignments  
Late assignments will not be accepted under any circumstances. If you are on work related travel, you may e-
mail (pdf) or FAX your assignments. They should reach the instructor before the beginning of the lecture on 
the day they are due. 
 

Missed Assignments and Exams 
There will be NO  make-up assignments.  Make-up exams will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided to 
qualify for the make-up exam. The make-up exam will be different from the regular in-class exam and shall be 
administrated through the WSU Testing Services.  Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates 
For Spring semester 2016, classes begin 19th, January 2016, and end 5th, May, 2016.  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is 1st April, 2016. There are no classes on March 15th, 17th , 2016 due to 
Spring break. The final exam period is 12th May (7:40 PM to 9:30 PM), 2016. 
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Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Tentative Schedule 

Week Date Topics 

1 1/19, 1/21 Theory of Elasticity – review,   Intro. Calculus of Variations

2 1/26, 1/28 Calculus of Variations, Functionals, Euler- Lagrange equations, Essential and 

Natural Boundary Conditions 
3 2/2, 2/4 Applications of calculus of variations to axially loaded members and beams 

4 2/9, 2/11 Rayleigh-Ritz approach 

5 2/16, 2/18 Development of Kirchoff Plate theory – kinematics , Euler Lagrange

equations 
6 2/23, 2/25 Kirchoff Plate theory – free edge boundary condition;

7 3/1, 3/3 Navier Solution for rectangular plates, representation of transverse loads in 

series form 
8 3/8, 3/10 Navier Solution  for rectangular plates:Exam-I 

9 3/15, 3/17 Spring Break 

10 3/22, 3/24 Levy Solution for rectangular plates 

11 3/29, 3/31 Ritz solutions for rectangular plates with arbitrary boundary conditions 

12 4/5, 4/7 First Order Shear Deformation Theory; Third Order Shear deformation 

Theory 
13 4/12, 4/14 Circular Plates – Develop e t of Gove i g e uatio s usi g Ki choff’s Plate 

theory 
14 4/19, 4/21 Analysis of Circular plates, Axisymmetric loading 

15 4/26, 4/28 Analysis of Circular plates, Asymmetric loading 

16 5/3, 5/5 Intro. analysis of thin Shells 

Final 5/12 
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AE 833 Theory of Elastic Stability, Fall 2012 

Instructor: Charles Yang 
Department: Aerospace Engineering 
Office Location: 205 Wallace Hall 
Telephone: 316.978.6312 
Email: charles.yang@wichita.edu 
Preferred Method of Contact: Email 
Office Hours: MW 12:00—1:00 pm

 Classroom; Days/Time: 215 Wallace Hall, MW/4:10—5:25 pm
Prerequisites: AE 731 Theory of Elasticity 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  If any changes will be made, the updated syllabus will be 
distributed in the first class of each semester this course is offered. 

Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 

Course Description 
Buckling of columns, frames, beams, plates and shells. Advanced treatment of the fundamental, unifying 
concepts of the elastic stability of deformable bodies. Development of procedures to determine the 
critical states of equilibrium, assess the stability of that equilibrium state, to characterize the post-critical 
states, and to examine the imperfection sensitivity of the equilibrium states of a discretized model of the 
body.  The formulation employs the procedures associated with the total potential energy and 
perturbation techniques to determine the solution for these nonlinear systems.  

Definition of a Credit Hour  
Success in this course is based on the expectation that you will attend 45 hours of in-class instruction and 
engage in an additional 90 hours of out-of-class preparation/studying or course related activities for a total of 
135 hours. 

Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to: 

 Analyze equilibrium states in nonlinear elasticity.

 Analyze stability of nonlinear systems using perturbation techniques.

 Analyze stability of equilibrium states.

 Analyze critical states of equilibrium.

 Analyze stability of equilibrium at limit points.

 Analyze stability of equilibrium at bifurcation states.

 Analyze stability of nonlinear systems with imperfections.

Required Texts/Readings Textbook 
Required textbook: Luis A. Godoy, Theory of Elastic Stability–Analysis and Sensitivity,

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Taylor & Francis, 2000. (ISBN 1-56032-857-6) 
 
 

Other Equipment/Materials 
Students are encouraged to use computer tools such as Maple or Matlabfor practice problems and also 
homework assignments.   
 

Class Protocol 
Independent work on assignments is expected.  Copying from Solutions Manual or online resources is strictly 
prohibited.  
 

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

90% A 4.00 The A range denotes excellent performance. 

87% A- 3.70  

83% B+ 3.30  

80% B 3.00 The B range denotes good performance. 

77% B- 2.70  

73% C+ 2.30  

70% C 2.00 The C range denotes satisfactory performance. 

67% C- 1.70  

63% D+ 1.30  

60% D 1.00 The D range denotes unsatisfactory 
performance. 

57% D- 0.70  

Below 57% F 0.00 F denotes failing performance. 

 

Assignments 
There are a total of five homework assignments to be collected and graded.  The assignment counts 20% of 
the overall grade of the course.  Due date of each assignment will be announced during the semester via 
lecture, on BlackBoard, and also email. 
 

Late Assignments 
No late assignments will be accepted unless for any legitimate reasons such as documented illness, 
emergencies, etc. 
 

Missed Assignments and Exams 
If assignments or exams are missed due to legitimate reasons, make up exams or late homework assignments 
will be acceptable with official evidence such as doctor’s documentation, etc. 
 
Important Academic Dates 
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For Fall semester 2015, classes begin on Monday, August 20, 2012, and end Thursday, December 6, 
2012.  The last date to drop a class and receive a W (withdrawn) instead of F (failed) is October 30, 
2012. The final exam is on Wednesday, December 12, 2012. 
 
Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services (Suggested) 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
Tentative Schedule for 15 week class  
Week Date Topics, Readings, Assignments, Deadlines 
1 8/20—8/24 Introduction to stability and tensor 
2 8/27—8/31 Review of elasticity, equilibrium states in nonlinear elasticity 

3 9/3—9/7 Equilibrium in terms of generalized coordinates 

4 9/10—9/14 Perturbation technique 

5 9/17—2/21 Degenerate perturbation problems 

6 9/24—9/28 Stability of an equilibrium state, Lyapunov’s seco d ethod 

7 10/1—10/5 The total potential energy method, stability in terms of diagonal quadratic 

form 
8 10/8—10/12 Stability of an equilibrium path, dynamic criterion of stability 

9 10/15—10/19 Static criterion of stability, critical states along nonlinear equilibrium paths, 

stability of a critical state 

10 10/22—10/26 Parametric analysis of directions at the critical state with perturbation a 

parameter  

11 10/29—11/2 The axially loaded column, column on an elastic foundation 
12 11/5—11/9 Two-bar frame, circular arch under central point load 

13 11/12—11/16 Rectangular plate under in-plane loads, circular ring 

14 11/19—11/23 The limit point, the shallow arch, 

15 11/26—11/30 Bifurcation states, symmetric bifurcation, asymmetric bifurcation 

16 12/3—12/6 Algorithm for asymmetric bifurcation, equilibrium of systems with 

imperfections 

Final  12/12 Final exam is comprehensive 

 

http://www.wichita.edu/heskett
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AE 853 Advanced Mechanics of Laminated Composites, Spring, 2015 
 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Office Hours: MW, 1:00 to 2:30 PM 

 Classroom; Days/Time: WH 215; MW / 5:35 to 6:50 PM 
Prerequisites: AE 722, 731, 753, MATH 758 
 

How to use this syllabus   
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty   
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description   
Advanced Mechanics of Laminated Composites (3). An extension of AE 753. Includes anisotropic 
elasticity, classical laminate and first order shear deformation theories, FE analysis of composites, 
freeedge effects, failure theories, lateral deflections, elastic stability, analysis of notched laminates and 
sandwich structures. Prerequisites: AE 722, 731, 753, MATH 758 
 

Definition of a Credit Hour   
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes   
Upon successful completion of this course, students will be able to:  

 Develop Constitutive matrices for composites with different reinforcement architecture using material 
symmetry arguments 

 Construct series/spring analogies for predicting material stiffness for composites with different reinforcement architectures 

 Apply micromechanics models to predict the in-plane strengths of unidirectional composites 

 Apply CLPT and FSDT theories to analyze laminated beams for bending deformations and stresses 

 Apply assumed stress field approach to analyze free edge stresses in balanced-symmetric laminates under uniaxial in-plane loads 

 Compute the cure induced residual deformations and stresses using hygrothermoelastic analysis 

 Apply semi-empirical models to predict notch strength of multi-directional laminates 

 Describe the need for statistics based design allowables and the process used for their generation 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Required Texts/Readings Textbook  
Course notes. No textbook is required. 
 
Other Readings (Available through WSU library) 
C. T. Herakovich, Mechanics of Fibrous Composites, John Wiley & Sons, 1998. 

D. Hull and T.W. Clyne,  An Introduction to Composite Materials, 2nd edition, Cambridge University Press.  

Reifsnider, K.L., and Case, S.C., Damage Tolerance and Durability of Material Systems, John Wiley & Sons, 
2002.  

J.N. Reddy, Mechanics of Laminated Composite Plates: Theory and Analysis, CRC Press 

S.G. Lekhnitskii, Anisotropic Plates, Gordon and Breach Science Publishers.  

I.M. Daniel and O. Ishai,  Engineering Mechanics of Composite Materials, Oxford University Press.  

Reismann and Pawlik, (1991) Elasticity, Theory and Applications, Krieger Publishing Co.  

Timoshenko, S., and Goodier, J.N., (1970) Theory of Elasticity, McGraw-Hill Book Co., N.Y. 
 

Other Equipment/Materials  
Solving problems (symbolic and numeric) in this course requires the use of computational tools such as 
Maple /Matlab/Fortran. These software are available on the University computers.  
 
Grading Scale   
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (Other classes might assign grades differently: Be sure to understand 
the different grading scales in all of your classes.) 
 

 

Final score S 
Letter 
grade 

Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments   
The student learning outcomes will be measured using the following assessments.  
 

Activity Activity /Due date % of final grade 

Assignment 01 Week 2 2.5% 
Assignment 02 Week 3 2.5% 
Assignment 03 Week 4 2.5% 
Assignment 04 Week 5 2.5% 
Assignment 05 Week 6 2.5% 
Assignment 06 Week 7 2.5% 
Assignment 07 Week 9 5% 
Assignment 08 Week 11 5% 
Assignment 09 Week 13 5% 
Assignment 10 Week 15 5% 
Mid-term exam Week 5 30% 
Final exam May 6 - 11 35% 

 
 
Late Assignments  
Late assignments will not be accepted under any circumstances. If you are on work related travel, you may e-
mail (pdf) or FAX your assignments. They should reach the instructor before the beginning of the lecture on 
the day they are due. 
 
Missed Assignments and Exams 

There will be NO  make-up assignments.  Make-up exams will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided to 
qualify for the make-up exam. The make-up exam will be different from the regular in-class exam and shall be 
administrated through the WSU Testing Services.  Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates   
For Spring semester 2016, classes begin 19th, January 2016, and end 5th, May, 2016.  The last date to drop a class and 
receive a W (withdrawn) instead of F (failed) is 1st April, 2016. There are no classes on March 15th, 17th, 2016 due to 
Spring break. The final exam period is 11th May (5:40 PM to 7:30 PM), 2016. 
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Disabilities   
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing   
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive   
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property   
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System   
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
  
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Tentative Schedule  
 
Week Date Topics 

1 1/18, 1/20 Review of Theory of elasticity, Stress, Strain, Constitutive equations 

2 1/25, 1/27 Material symmetry, reduction of elastic constants 

3 2/1, 2/3 Micromechanics models:  Rule of mixtures for stiffness and strength of 

unidirectional composites 
4 2/8, 2/10 Micromechanics  analysis of fabrics for stiffness 

5 2/15, 2/17 Micromechanics analysis of fabrics for stiffness 

6 2/22, 2/24 Statistics based strength models for filaments, fiber bundles 

7 2/29, 3/2 Shear lag theory, Van-Dyke model for stress concentrations, Batdorf tensile 

strength model 
8 3/7, 3/9 Compression strength models for unidirectional composites, Exam-I 

9 3/14, 3/16 Spring Break 

10 3/21, 3/23 Compression Strength models for unidirectional composites 

11 3/28, 3/30 Application of CLPT to analysis of Laminated beams 

12 4/4, 4/6 First order shear deformation theory and its application to laminated beams 

13 4/11, 4/13 Exam-II, Free edge stresses in balanced & Symmetric Laminates 

14 4/18, 4/20 Micromechanics models for hygro-thermal expansion coefficients of 

unidirectional lamina ; Hygro-thermal Analysis of Laminates using CLPT 

15 4/25, 4/27 Hygro-thermal Analysis of Laminates using CLPT; Cure Characterization of 

Composites 
16 5/2, 5/4  Strength models for Notched Laminates; Statistics based Design Allowables 

Final  5/11  
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AE 860, Selected Topics in xx 

 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (area code) (telephone number) 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Instructor’s consent 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Prerequisite: instructor’s consent.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the graduate student will have: 

1. Learned, applied and evaluated the material at a high-level 
2. Engaged in activities and assessment to assure competency  

  
At the completion of this course the graduate student will have: 

1. Learned and applied the material 
2. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications 
 
Required Texts/Readings Textbook  
Determined by the instructor. 
 

Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
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Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    
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AE 876, MS Thesis, Every semester 

 

Instructor: Kamran Rokhsaz (Graduate Coordinator) 
Department: Aerospace Engineering 
Office Location: 202 Wallace Hall 
Telephone: (316) 978-5937 
Email: Kamran.rokhsaz@wichita.edu  
Preferred Method of Contact: email 
Office Hours: By appointment  

 Classroom; Days/Time: By arrangement 
Prerequisites: Graduate standing, thesis option 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
A research project must be completed, under the direction of the student’s faculty advisor, which would 
contribute to the state of knowledge in the area.  Graded S/U. Prerequisite: consent of academic advisor. 
 

Definition of a Credit Hour  
One (1) "credit hour" is a measure of graduate or undergraduate academic work represented in intended 
learning outcomes and verified by evidence of student achievement that reasonably approximates not 
less than one hour of classroom or direct faculty instruction and a minimum of two hours of out-of-class 
student work for each week of instructional time for approximately fifteen weeks for one semester. 
 
Measurable Student Learning Outcomes  
Upon completion of the thesis research project, the student must show the ability to: 

 Prepare the thesis document according to the guidelines provided by the Graduate School 

 Submit the thesis document to the advisory committee 

 Present the subject to the committee members and answer all relevant questions satisfactorily 

 Submit the final document to the Graduate School 
 
Required Texts/Readings Textbook  
None 
 

Other Readings  
As needed by the research topic 
 

Other Equipment/Materials  
As needed 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Grading Scale  
Satisfactory/Unsatisfactory upon the recommendation of the advisory committee 
 

Assignments  
As assigned by the faculty advisor and the advisory committee 
 

Extra Credit  
None 
 

Important Academic Dates  
Graduate School degree completion deadlines that can be found at: 
http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 

Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 

http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf
http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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AE 878, MS Directed Project, Every semester 

 

Instructor: Kamran Rokhsaz (Graduate Coordinator) 
Department: Aerospace Engineering 
Office Location: 202 Wallace Hall 
Telephone: (316) 978-5937 
Email: Kamran.rokhsaz@wichita.edu  
Preferred Method of Contact: email 
Office Hours: By appointment  

 Classroom; Days/Time: By arrangement 
Prerequisites: Graduate standing, directed-project option 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
A project conducted under the supervision of an academic advisor for the directed project option.  
Requires a written report and an oral presentation on the project.  Graded S/U. Prerequisite: consent of 
academic advisor. 
 

Definition of a Credit Hour  
One (1) "credit hour" is a measure of graduate or undergraduate academic work represented in intended 
learning outcomes and verified by evidence of student achievement that reasonably approximates not 
less than one hour of classroom or direct faculty instruction and a minimum of two hours of out-of-class 
student work for each week of instructional time for approximately fifteen weeks for one semester. 
 
Measurable Student Learning Outcomes  
Upon completion of the directed project, the student must show the ability to: 

 Prepare a final project report according to the expectations of the academic advisor 

 Submit the final project report to the advisory committee 

 Present the subject to the committee members and answer all relevant questions satisfactorily 
 
Required Texts/Readings Textbook  
None 
 

Other Readings  
As needed by the research topic 
 

Other Equipment/Materials  
As needed 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Grading Scale  
Satisfactory/Unsatisfactory upon the recommendation of the advisory committee 
 

Assignments  
As assigned by the faculty advisor and the advisory committee 
 

Extra Credit  
None 
 

Important Academic Dates  
Graduate School degree completion deadlines that can be found at: 
http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 

Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 

http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf
http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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AE 890, Independent Study  
 

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (316) 978-xxxx 
Email:  
Preferred Method of Contact:  
Office Hours:  
Classroom; Days/Time:  
Prerequisites: Consent of supervising faculty member 

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves. 
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
Arranged individual independent study in specialized areas of aerospace engineering under the supervision of a 
faculty member. Repeatable for credit.  
 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   
 
Measurable Student Learning Outcomes  
At the completion of this course, the graduate student will have: 

1. Identified material for independent study, in consultation with the instructor 
2. Learned, applied and evaluated the material at a high-level 
3. Engaged in activities and assessment to assure competency  

  
At the completion of this course the graduate student will have: 

1. Identified material for independent study in consultation with the instructor 
2. Learned and applied the material 
3. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications 
4. Completed exams, assignments, and projects, as required by the instructor 

 
Required Texts/Readings Textbook  
Determined by the instructor. 
 

 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Readings  
Determined by the instructor. 
 

Other Equipment/Materials  
Determined by the instructor. 
 

Class Protocol  
Determined by the instructor. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
typically assigned according to the following chart. (The specific instructor may select to adjust this scale.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

 A 4.00 The A range denotes excellent 
performance. 

 A- 3.70  

 B+ 3.30  

 B 3.00 The B range denotes good performance. 

 B- 2.70  

 C+ 2.30  

 C 2.00 The C range denotes satisfactory 
performance. 

 C- 1.70  

 D+ 1.30  

 D 1.00 The D range denotes 
unsatisfactory performance. 

 D- 0.70  

 F 0.00 F denotes failing performance. 

 

Assignments  
To be determined in consultation with instructor. 
 
Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
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will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 
 
Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 

 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class  
 
Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TDB 

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

Final    
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AE919, Advanced Computational Fluid Dynamics, Spring 2017 
 

Instructor: Klaus A. Hoffmann 
Department: Aerospace Engineering 
Office Location: Wallace Hall 226B 
Telephone: (316) 978-6327 
Email: Klaus.Hoffmann@wichita.edu 
Preferred Method of 
Contact: 

email 
Office Hours: M,W 1:00-2:30 pm 

 Classroom; Days/Time: TBD  
Prerequisites: AE719 
  
  

 

How to use this syllabus  
This syllabus provides you with information specific to this course, and it also provides 
information about important university policies.  This document should be viewed as a course 
overview; it is not a contract and is subject to change as the semester evolves.  If any changes 
to this syllabus become necessary, it will be announced in class and amended to the syllabus.  
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 
 
Course Description  
A study of structured grid generation schemes, transformation of the governing equations of fluid 

motion, numerical algorithms for the solution of Euler equations, parabolized Navier-Stokes 

equations, and Navier-Stokes equations. 

 
Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the 
expectation that students will spend, for each unit of credit, a minimum of 45 hours over the 
length of the course (normally 3 hours per unit per week with 1 of the hours used for lecture) 
for instruction and preparation/studying or course related activities for a total of 135 hours.   
Go to: 
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for 
the policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes  
This course addresses two program outcomes.  
      (a) An ability to apply knowledge of mathematics, computer language, and engineering.  
      (b) An ability to identify, formulate, and numerically solve engineering problems. 
 
 
 
 
Required Course Material  

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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1.  “ Computational Fluid Dynamics -  Volume I ,” 4th Edition, by K.A. Hoffmann and S.T.  Chiang. 

2.  “Student Guide to CFD – Volume I ”   by K.A. Hoffmann, J.F. Dietiker, and A. Devahastin                               

3.  “ Computational Fluid Dynamics -  Volume II,” 4th Edition, by K.A. Hoffmann and S.T.  Chiang. 

4.  “Student Guide to CFD – Volume II ”   by K.A. Hoffmann, J.F. Dietiker, and S.T.  Chiang. 
 

Class Protocol  

 
 HOMEWORK FORMAT 
   1.   Use 8.5” x 11” paper 
   2.   Do not write on the back. 
   3.   Separate the problems by a line denoting the end of the problem. 
   4.   Must be neat and organized. 
   5.   State the necessary assumptions. 
   6.   Should include the appropriate sketch, properly  
   7.   Answers should be underlined or boxed. 
   8.   Heading on each paper must have your name. 
   9.   Staple and fold horizontally. 
 10.   Cover page must have student’s name, course and section number, date, set and   

problem numbers. 
 

 Homework which does not follow the format above will not be accepted. 
 No late homework will be accepted. 

 
 HOMEWORK FORMAT (Reports) 
The following format on the computer assignments is required and  
should be included in each set. 
 Description of Problem and Solution Procedure: 
 -     Statement of the problem 
 -     Assumptions 
 -     Equations, initial and boundary conditions 
 -     Numerical method(s) used 
 Results: 
 -     Computed values of the required data 
 -     Computer plots of the results as required 
 Analyses: 
 -     Comparison of numerical solution with analytical solution/experimental data 
 -     Comparison of various numerical methods used (if applicable) 
 -     Comments on stability, effect of step sizes, grid system, initial  
                 and boundary conditions, computation time 
 Computer Code: 
 -     Listing of the program 

 
 All the work should be formatted for 8.5” x 11” paper (very neatly). 
 Must include a cover page.  This page will identify course,student name, assignment 

and date. 
 
 PROCEDURES FOR THE EXAMINATIONS  
 

1. Be in class at least five minutes before exam starts. 
2. All materials must be left in the front of the classroom. 
3. You may not leave the room during the examination. 
4. You must have your student ID during the examination. 
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5. You are not allowed to borrow any material such as a calculator during the examination. 
6. If you have any question during the exam, raise your hand; do not leave your seat. 
7. If finished early, leave as quietly as possible. 
8. If you do not follow any of the stated procedures, you may lose some or all of the credit 

for that examination. 
 
 ELECTRONIC DEVICES 
 

All electronic and communications devices such as cell phones, laptops, Ipads, etc. must be 
turned off during class and stored properly.  
 

 
Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this 
class, grades are assigned according to the following chart. (Other classes might assign grades 
differently: Be sure to understand the different grading scales in all of your classes.) 
 

 
Points Letter 

grade 
Grade 
Points 

Interpretation 

95-100 A 4.00 The A range denotes excellent performance. 

90-94.99 A- 3.70  

87-89.99 B+ 3.30  

84-86.99 B 3.00 The B range denotes good performance. 

80-83.99 B- 2.70  

77-79.99 C+ 2.30  

74-76.99 C 2.00 The C range denotes satisfactory performance. 

70-73.99 C- 1.70  

67-69.99 D+ 1.30  

64-66.99 D 1.00 The D range denotes unsatisfactory performance. 

60-63.99 D- 0.70  

0-59.99 F 0.00 F denotes failing performance. 

Assignments  
The exam dates will be announced in class.  The procedures for the examinations are specified 
in this document.  All exams are comprehensive.  

Grade*: Homework**                         40% 

                        Mid-term exam                    30% 

                        Final Exam                          30%  

*   Class attendance and participation will affect the final grade. 
**  Maximum contribution from homework cannot exceed the average of all exams. 
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Undergraduate vs. Graduate Credit (for 700 level courses)  

Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not 
graduate credit) unless they have a previously approved senior rule application or 
dual/accelerated enrollment form on file in the Graduate School. Undergraduate credit earned in 
700 level courses cannot later be counted toward a graduate degree. 
 

Missed Exams  
No make-up examination will be considered unless a valid acceptable excuse such as illness is 
provided. 
 
Important Academic Dates  
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  
The last date to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 
20__. There are no classes on _____, 20__. The final exam period is _____, 20__. 
 
Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your 
ability to carry out assigned course work, I encourage you to contact the Office of Disability 
Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-
3032 videophone). DS will review your concerns and determine, with you, what academic 
accommodations are necessary and appropriate for you. All information and documentation of 
your disability is confidential and will not be released by DS without your written permission. 
 
Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, 
faculty and staff; administers tests and offers test preparation workshops; and presents 
programs on topics promoting personal and professional growth. Services are low cost and 
confidential. They are located in room 320 of Grace Wilkie Hall, and their phone number is (316) 
978-3440. The Counseling & Testing Center is open on all days that the University is officially 
open. If you have a mental health emergency during the times that the Counseling & Testing 
Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving 
diversity of society. To further this goal, WSU does not discriminate in its programs and 
activities on the basis of race, religion, color, national origin, gender, age, sexual orientation, 
gender identity, gender expression, marital status, political affiliation, status as a veteran, 
genetic information or disability. The following person has been designated to handle inquiries 
regarding nondiscrimination policies: Executive Director, Office of Equal Opportunity, Wichita 
State University, 1845 Fairmount, Wichita KS 67260-0138; telephone (316) 978-3186. 
 
Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions 
regarding these rights and any disputes that arise under these policies will be resolved by the 
President of the University, or the President’s designee, and such decision will constitute the 
final decision. 
 
Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert 
System, we will contact you by email the moment there is an emergency or weather alert that 
affects the campus.  Sign up at www.wichita.edu/alert. 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
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Title IX  
Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in 
any educational institution that receives federal funding. Wichita State University does not 
tolerate sex discrimination of any kind including: sexual misconduct; sexual harassment; 
relationship/sexual violence and stalking.  These incidents may interfere with or limit an 
individual’s ability to benefit from or participate in the University’s educational programs or 
activities. Students are asked to immediately report incidents to the University Police 
Department, (316) 978- 3450 or the Title IX Coordinator (316) 978-5177. Students may 
also report incidents to an instructor, faculty or staff member, who are required by law to 
notify the Title IX Coordinator. If a student wishes to keep the information confidential, the 
student may speak with staff members of the Counseling and Testing Center (316) 978-
3440 or Student Health Services (316)978-3620. For more information about Title IX, go to: 
http://www.wichita.edu/thisis/home/?u=titleixf 
 
 
Tentative Schedule  
 
 

Week Topics 

1 Grid generation schemes  

2 Grid generation schemes 

3 Grid generation schemes 

4 Transformation of the Equations of Fluid Motion from Physical Space 

to Computational Space. 

5 Numerical solution of Euler equations 

6 Numerical solution of Euler equations 

7 Numerical solution of Euler equations 

8 Review, Exam 

9 Parabolized Navier-Stokes equations 

10 Numerical solution of Navier-Stokes equations 

11 Numerical solution of Navier-Stokes equations 
 

12 Numerical solution of Navier-Stokes equations 

13 Numerical solution of Navier-Stokes equations  
 

14 Projects  

15 Review  

  Final  
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AE 936, Theory of Plasticity, Spring, 2017 
 

Instructor: Suresh Keshavanarayana 
Department: Aerospace Engineering 
Office Location: 228 Wallace Hall 
Telephone: (316)978-5939 
Email: suresh.keshavanarayana@wichita.edu  
Preferred Method of Contact: e-mail, office hrs., BlackBoard 
Office Hours: MW , 1:00 to 3:00 PM (tentative) 

 Classroom; Days/Time: TBD 
Prerequisites: AE 731 
 

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  
 
Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm.  
 
Course Description 
AE 936. Theory of Plasticity (3). Includes criteria of yielding, plastic stress-strain relationships; stress 
and deformation in thick-walled shells, rotating discs and cylinders, bending and torsion of prismatic 
bars for ideally plastic and strain-hardening materials. Includes two-dimensional and axially symmetric 
problems of finite deformation and variational and extremum principles. Prerequisite: AE 731. 
 

Definition of a Credit Hour  
Example for 3 credit hour class: Success in this 3 credit hour course is based on the expectation that students 
will spend, for each unit of credit, a minimum of 45 hours over the length of the course (normally 3 
hours per unit per week with 1 of the hours used for lecture) for instruction and preparation/studying or 
course related activities for a total of 135 hours.   
Go to: http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/ for the 
policy and examples for different types of courses and credit hour offerings. 
 
Measurable Student Learning Outcomes 
Upon successful completion of this course, students will be able to:  

 Distinguish between different measures of strain 

 Describe hardening rules  

 Develop Effective stress vs. plastic strain curves using experimental uniaxial engineering stress-strain curves 

 Apply yield criteria to determine critical loads for axial, bending and torsional problems 

 Use flow rules to analyze elasto-plastic behavior of structural elements under combined loading  

 Evaluate beam and frame structures for plastic limit loads 
 
Required Texts/Readings Textbook 
Alexander Mendelson, Plasticity: Theory and Application, Krieger Publishing Co. 
 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
http://webs.wichita.edu/?u=academicaffairs&p=/definitionandassignmentofcredithours/
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Other Readings (available through WSU Library) 
L.M. Kachanov, Fundamentals of the Theory of Plasticity, Dover Publications Inc. 
R.Hill, The Mathematical Theory of Plasticity, Clarendon Press, Oxford. 
J. Chakrabarty, Theory of  Plasticity, McGraw-Hill Book Co. 
Khan and Huang, Continuum Theory of Plasticity, John Wiley & Sons Inc. 
Timoshenko and Goodier, Theory of Elasticity, McGraw-Hill Book Co. 
Reissman and Pawlik, Elasticity: Theory and Applications, Krieger Publishing Co 

 

Other Equipment/Materials 
The class assignments and projects will require the use of computational software such as 
Maple/Matlab/Fortran/Excel VBA. These software are available on the University computers. 
 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart..  (Other classes might assign grades differently: Be sure to 
understand the different grading scales in all of your classes.) 
 

 
Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

S ≥ 94 A 4.00 The A range denotes excellent performance. 

90  S < 94 A- 3.70  

86  S < 90 B+ 3.30  

84   S <  86 B 3.00 The B range denotes good performance. 

80   S <  84 B- 2.70  

77   S < 80 C+ 2.30  

74   S <  77 C 2.00 The C range denotes satisfactory performance. 

70   S <  74 C- 1.70  

67   S < 70 D+ 1.30  

64   S <  67 D 1.00 The D range denotes unsatisfactory performance. 

60   S <  64 D- 0.70  

S < 60 F 0.00 F denotes failing performance. 
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Assignments  
The student learning outcomes will be measured using the following assessments.  

 
Activity Activity /Due date % of final grade 

Assignment 01 Week 2 2.5% 
Assignment 02 Week 3 2.5% 
Assignment 03 Week 4 2.5% 
Assignment 04 Week 5 2.5% 
Assignment 05 Week 6 2.5% 
Assignment 06 Week 7 2.5% 
Assignment 07 Week 9 5% 
Assignment 08 Week 11 5% 
Assignment 09 Week 13 5% 
Assignment 10 Week 15 5% 
Mid-term exam Week 5 30% 
Final exam May 6 - 11 35% 

 

 

Late Assignments 
Late assignments will be accepted with 20% penalty for each additional day. Assignments which are late by 

more than 5 days will receive a zero  grade.  If you are on work related travel, you may e-mail (pdf) or FAX 
your assignments. They should reach the instructor before the beginning of the lecture on the day they are 
due. 
 

Missed Assignments and Exams 

There will be NO  make-up assignments.  Make-up exams will be offered in the case of unforeseen events 
such as medical emergencies/accidents/family emergencies/work or conference related travel.  Appropriate 
documentation from your physician/police/family member/supervisor/academic advisor must be provided to 
qualify for the make-up exam. The make-up exam will be different from the regular in-class exam and shall be 
administrated through the WSU Testing Services.  Make-up activities are not intended to replace poor grades. 
 
Important Academic Dates 
For Spring semester 2017, classes begin January, 17th ,2017, and end May, 4th , 2017.  The last date to 
drop a class and receive a W (withdrawn) instead of F (failed) is 31st March, 2017. There are no classes 
on 20th – 26th March, 2017 due to Spring recess. The final exam period is May 6th- 11th , 2017. 
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Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 
 
Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 
 
Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 
 
Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision. 
 
Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 
 

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 
 
Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 
 
 
 
 
 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
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Tentative Schedule 
 
Week Date* Topics, Readings, Assignments, Deadlines 
1  Basic Experiments,  True stress-strain curves, Tensions and compression 

tests, Bauschinger effect, incompressibility 
2  Introduction, Review of basic concepts from theory of Elasticity, stress 

te so , Cau hy s e uatio , st ess e uili iu , principal values 
3  Strain measures; Principal values, Invariants, 

4  Constitutive equations, Solution strategies, Yield criteria 

5  Yield criteria, -plane 

6  Development of Elasto-Plastic constitutive equations, flow rules 

7  Development of Elasto-Plastic constitutive equations, flow rules, Exam -I 

8  Spring Break 

9  Development of Elasto-Plastic constitutive equations, flow rules 

10  Incremental deformation theories, Convexity of yield surface 

11  Axisymmetric  problems, Elastoplastic problems of Spheres 

12  Elastoplastic problems of Cylinders 

13  Elastoplastic problems of cylinders 

14  Limit analysis 

15  Limit analysis of beams 

16  Limit analysis of frames 

Final  5/6-5/11  

*TBD 
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AE 960, Advanced Selected Topics in xx

Instructor: TBD 
Department: Aerospace Engineering 
Office Location: (Building and room number) 
Telephone: (area code) (telephone number) 
Email: 
Preferred Method of Contact: 
Office Hours: 
Classroom; Days/Time: 
Prerequisites: Instructor’s consent

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.   

Academic Honesty  
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm. 

Course Description  
Prerequisite: instructor’s consent. 

Definition of a Credit Hour  
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.   

Measurable Student Learning Outcomes  
At the completion of this course, the PhD student will have: 

1. Learned, applied and evaluated the material at a high-level
2. Engaged in activities and assessment to assure competency

At the completion of this course the PhD student will have: 
1. Learned and applied the material
2. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications

Required Texts/Readings Textbook 
Determined by the instructor. 

Other Readings  
Determined by the instructor. 

Other Equipment/Materials 
Determined by the instructor. 

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm


2 

Class Protocol  
Determined by the instructor. 

Grading Scale  
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
assigned according to the following chart. (The specific instructor may select to adjust this scale.) 

Points/percentages, as 
instructor chooses 

Letter 
grade 

Grade 
Points 

Interpretation 

A 4.00 The A range denotes excellent 
performance. 

A- 3.70 

B+ 3.30 

B 3.00 The B range denotes good performance. 

B- 2.70 

C+ 2.30 

C 2.00 The C range denotes satisfactory 
performance. 

C- 1.70 

D+ 1.30 

D 1.00 The D range denotes 
unsatisfactory performance. 

D- 0.70 

F 0.00 F denotes failing performance. 

Assignments  
To be determined in consultation with instructor. 

Undergraduate vs. Graduate Credit (for 700 level courses)
Undergraduate students enrolled in 700 level courses will receive undergraduate credit (not graduate credit) 
unless they have a previously approved senior rule application or dual/accelerated enrollment form on file in 
the Graduate School. Undergraduate credit earned in 700 level courses cannot later be counted toward a 
graduate degree. 

Important Academic Dates  
Determined by the instructor. 
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__. 

Disabilities  
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS). 
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
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necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission. 

Counseling & Testing  
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500. 

Diversity and Inclusive  
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186. 

Intellectual Property  
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision.

Shocker Alert System  
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert. 

Student Health Services  
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth. 

The Heskett Center and Campus Recreation  
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett. 

Video and Audio Recording  
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course. 

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class 

Week Date Topics, Readings, Assignments, Deadlines 
1 TBD TBD 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Final 
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AE 976, PhD Dissertation, Every semester

Instructor: Klaus Hoffmann (PhD Coordinator)
Department: Aerospace Engineering
Office Location: Wallace Hall 226B
Telephone: (316) 978-6327
Email: klaus.hoffmann@wichita.edu
Preferred Method of Contact: email
Office Hours: By appointment 
Classroom; Days/Time: By arrangement
Prerequisites: Graduate standing

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.  

Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm.

Course Description 
A dissertation research project must be completed, under the direction of the student’s faculty advisor, 
which would contribute to the state of knowledge in the area.  Graded S/U. Prerequisite: consent of 
academic advisor.

Definition of a Credit Hour 
One (1) "credit hour" is a measure of graduate or undergraduate academic work represented in intended 
learning outcomes and verified by evidence of student achievement that reasonably approximates not 
less than one hour of classroom or direct faculty instruction and a minimum of two hours of out-of-class 
student work for each week of instructional time for approximately fifteen weeks for one semester.

Measurable Student Learning Outcomes 
Upon completion of the dissertation research project, the student must show the ability to:
 Prepare the dissertation according to the guidelines provided by the Graduate School
 Submit the dissertation to the advisory committee
 Present the subject to the committee members and answer all relevant questions satisfactorily
 Submit the final document to the Graduate School

Required Texts/Readings Textbook 
None

Other Readings 
As needed by the research topic

Other Equipment/Materials 
As needed

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm


2

Grading Scale 
Satisfactory/Unsatisfactory upon the recommendation of the advisory committee

Assignments 
As assigned by the faculty advisor and the advisory committee

Extra Credit 
None

Important Academic Dates 
Graduate School degree completion deadlines that can be found at:
http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf

Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
will not be released by DS without your written permission.

Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500.

Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186.

Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision.

Shocker Alert System 
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert.

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 

http://webs.wichita.edu/depttools/depttoolsmemberfiles/gradschool/GraduationDeadlines.pdf
http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert


3

(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth.

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett.

Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course.

http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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AE 990, Advanced Independent Study 

Instructor: TBD
Department: Aerospace Engineering
Office Location: (Building and room number)
Telephone: (316) 978-xxxx
Email:
Preferred Method of Contact:
Office Hours:
Classroom; Days/Time:
Prerequisites: Consent of supervising faculty member

How to use this syllabus 
This syllabus provides you with information specific to this course, and it also provides information about 
important university policies.  This document should be viewed as a course overview; it is not a contract and 
is subject to change as the semester evolves.

Academic Honesty 
Students are responsible for knowing and following the Student Code of Conduct 
http://webs.wichita.edu/inaudit/ch8_05.htm and the Student Academic Honesty policy 
http://webs.wichita.edu/inaudit/ch2_17.htm.

Course Description 
Arranged individual independent study in specialized areas of aerospace engineering under the supervision of a 
faculty member. Repeatable for credit. 

Definition of a Credit Hour 
Success in this course is based on the expectation that students will spend, for each unit of credit, a 
minimum of 45 hours over the length of the course (normally 3 hours per unit per week with 1 of the 
hours used for lecture) for instruction and preparation/studying or course related activities for a total of 
135 hours.  

Measurable Student Learning Outcomes 
At the completion of this course, the PhD student will have:

1. Identified material for independent study, in consultation with the instructor
2. Learned, applied and evaluated the material at a high-level
3. Engaged in activities and assessment to assure competency

At the completion of this course the PhD student will have:
1. Identified material for independent study in consultation with the instructor
2. Learned and applied the material
3. Evaluated the material at a high-level, including the synthesis of course material to new, open-

ended, or unique applications
4. Completed exams, assignments, and projects, as required by the instructor

Required Texts/Readings Textbook 
Determined by the instructor.

http://webs.wichita.edu/inaudit/ch8_05.htm
http://webs.wichita.edu/inaudit/ch2_17.htm
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Other Readings 
Determined by the instructor.

Other Equipment/Materials 
Determined by the instructor.

Class Protocol 
Determined by the instructor.

Grading Scale 
WSU uses a +/- grading scale for final grades and to calculate grade point averages. In this class, grades are 
typically assigned according to the following chart. (The specific instructor may select to adjust this scale.)

Points/percentages, as 
instructor chooses

Letter 
grade

Grade 
Points

Interpretation

A 4.00 The A range denotes excellent 
performance.

A- 3.70

B+ 3.30

B 3.00 The B range denotes good performance.

B- 2.70

C+ 2.30

C 2.00 The C range denotes satisfactory 
performance.

C- 1.70

D+ 1.30

D 1.00 The D range denotes 
unsatisfactory performance.

D- 0.70

F 0.00 F denotes failing performance.

Assignments 
To be determined in consultation with instructor.

Important Academic Dates 
Determined by the instructor.
For _____semester 20__, classes begin _____, _____ 20__, and end ____, ____, 20__.  The last date 
to drop a class and receive a W (withdrawn) instead of F (failed) is ____, 20__. There are no classes on 
_____, 20__. The final exam period is _____, 20__.

Disabilities 
If you have a physical, psychiatric/emotional, or learning disability that may impact on your ability to carry 
out assigned course work, I encourage you to contact the Office of Disability Services (DS).
The office is located in Grace Wilkie Annex, room 150, (316) 978-3309 (voice/tty) (316-854-3032 
videophone). DS will review your concerns and determine, with you, what academic accommodations are 
necessary and appropriate for you. All information and documentation of your disability is confidential and 
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will not be released by DS without your written permission.

Counseling & Testing 
The WSU Counseling & Testing Center provides professional counseling services to students, faculty and 
staff; administers tests and offers test preparation workshops; and presents programs on topics promoting 
personal and professional growth. Services are low cost and confidential. They are located in room 320 of 
Grace Wilkie Hall, and their phone number is (316) 978-3440. The Counseling & Testing Center is open on 
all days that the University is officially open. If you have a mental health emergency during the times that the 
Counseling & Testing Center is not open, please call COMCARE Crisis Services at (316) 660-7500.

Diversity and Inclusive 
Wichita State University is committed to being an inclusive campus that reflects the evolving diversity of 
society. To further this goal, WSU does not discriminate in its programs and activities on the basis of race, 
religion, color, national origin, gender, age, sexual orientation, gender identity, gender expression, marital 
status, political affiliation, status as a veteran, genetic information or disability. The following person has 
been designated to handle inquiries regarding nondiscrimination policies: Executive Director, Office of 
Equal Employment Opportunity, Wichita State University, 1845 Fairmount, Wichita KS 67260-0138; 
telephone (316) 978-3186.

Intellectual Property 
Wichita State University students are subject to Board of Regents and University policies (see 
http://webs.wichita.edu/inaudit/ch9_10.htm) regarding intellectual property rights. Any questions regarding 
these rights and any disputes that arise under these policies will be resolved by the President of the 
University, or the President’s designee, and such decision will constitute the final decision.

Shocker Alert System
Get the emergency information you need instantly and effortlessly! With the Shocker Alert System, we will 
contact you by email the moment there is an emergency or weather alert that affects the campus.  Sign up at 
www.wichita.edu/alert.

Student Health Services 
WSU’s Student Health clinic is located in 209 Ahlberg Hall. Hours are 8:00am to 7:00pm (8:00 am to 
5:00 pm on Fridays), though the clinic may be closed occasionally on Wednesdays from noon to 
1:30pm.  The telephone number is (316) 978-3620.   In addition to outpatient and preventive care 
(including immunizations, a prescription service, and testing/counseling for sexually transmitted 
infections), Student Health can handle minor injuries. All services are confidential.  For more 
information see www.wichita.edu/studenthealth.

The Heskett Center and Campus Recreation 
Whether you are wanting to be active on campus, relieve the stress from classes or take care of your 
body, Wichita State Campus Recreation is the place for you. Campus Recreation, located inside the 
Heskett Center, contributes to the health, education, and development of Wichita State University 
students, faculty, staff, alumni, and community members by offering quality programs and services. With 
many programs and facilities which are free to all students and members, Campus Recreation offers its 
members limitless opportunities. For more information about our services see www.wichita.edu/heskett.

Video and Audio Recording 
Video and audio recording of lectures and review sessions without the consent of the instructor is 
prohibited. Unless explicit permission is obtained from the instructor, recordings of lectures may not be 
modified and must not be transferred or transmitted to any other person, whether or not that individual 
is enrolled in the course.

http://webs.wichita.edu/inaudit/ch9_10.htm
http://www.wichita.edu/alert
http://www.wichita.edu/studenthealth
http://www.wichita.edu/heskett
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Tentative Schedule for 15 week class 

Week Date Topics, Readings, Assignments, Deadlines
1 TBD TDB

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Final 


	AE 223: Statics, Spring 2016
	Academic Honesty
	You are expected to do all of your work individually.  Do not copy, or even slightly modify, material from handouts, references, websites, etc. when you prepare your assignments or take quizzes and exams.  Explain and prepare things in your own words....
	Course Description
	Statics is the first engineering course in engineering mechanics. It is the study of the equilibrium of rigid bodies, which includes beams, trusses, frames, and mechanical systems, under the action of forces. Both two and three-dimensional bodies are ...
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Upon successful completion of this course, students will be able to:
	 Identify, formulate, and solve engineering problems
	Required Text
	Class Protocol
	Lectures
	Grading Scale
	Method of Evaluation
	Assignments
	February 15
	Final Exam (Cumulative):  Wednesday May 11  10:00 – 11:50 am
	Extra Credit (Suggested)
	Late Assignments
	Missed Assignments and Exams
	Important Academic Dates
	GENERAL UNIVERSITY POLICIES
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services (Suggested)
	Title IX
	Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any educational institution that receives federal funding. Wichita State University does not tolerate sex discrimination of any kind including: sexual misconduct; ...
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	Note: This schedule is subject to change.
	Date Topic         Reading
	1/20 Introduction, Units, General Analysis Procedure, Vector Operations, Chapter 1,
	Vector Addition of Forces      Sections 2.1 – 2.3
	1/25 Vector Addition of Forces, Addition of a System of Coplanar Forces Sections 2.1 – 2.4
	1/27 INITIAL ASSESSMENT TEST, Addition of Cartesian Vectors  Sections 2.5 – 2.6
	2/1 Addition of Cartesian Vectors, Position Vectors, Force Vector Directed  Sections 2.5 – 2.8
	Along a Line
	2/3* Force Vector Directed Along a Line, Dot Product    Section 2.7 – 2.9
	2/8 Particle Equilibrium, Free-Body Diagrams, Coplanar Force Systems  Sections 3.1 – 3.3
	2/10 Three-Dimensional Force Systems, Review    Section 3.4
	2/15 EXAM I        Chapters 1 – 3
	2/17 Moment of a Force, Cross Product     Sections 4.1 – 4.3
	2/22 Principle of Moments, Moment of a Force about a Specified Axis,   Sections 4.4 – 4.6
	Moment of a Couple
	2/24 Moment of a Couple, Simplification of a Force and Couple System  Sections 4.6 – 4.8
	2/29* Further Simplification of a Force and Couple System,    Sections 4.8 – 4.9
	Reduction of a Simple Distributed Loading
	3/2 Rigid-Body Equilibrium, Free-Body Diagrams,    Sections 5.1 – 5.3
	Equations of Equilibrium (2D)
	3/7 Two and Three-Force Members, Free-Body Diagrams (3D)  Section 5.4 – 5.5
	3/9* Constraints and Statical Determinacy     Sections 5.6 – 5.7
	3/14 Spring Break: NO CLASS
	3/16 Spring Break: NO CLASS
	3/21 Review, Simple Trusses, Method of Joints     Sections 6.1 – 6.2
	3/23 EXAM II        Chapters 4 – 5
	3/28 Zero-Force Members, Method of Sections, Frames and Machines  Sections 6.3-6.4, 6.6
	3/30 Frames/Machines (continued), Internal Loadings in Structural Members Sections 6.6, 7.1
	4/4* Shear and Moment Equations/Diagrams     Section 7.2
	4/6 Relations between Distributed Load, Shear, and Moment   Section 7.3
	4/11* Dry Friction        Sections 8.1 – 8.2
	4/13 Wedges, Review, Center of Gravity, Center of Mass,   Sections 8.3, 9.1
	and the Centroid of a Body
	4/18 EXAM III        Chapters 6 – 8
	4/20 Center of Gravity (continued) – Composite Bodies   Sections 9.1 – 9.2
	4/25 Moments of Inertia of Areas (Parallel-Axis Theorem, Radius of Gyration) Sections 10.1 – 10.3
	4/27 Moments of Inertia for Composite Areas, Product of Inertia for an Area Sections 10.4 – 10.5
	5/2 EXAM IV        Chapters 9 – 10
	5/4 Review
	5/11 Final Exam, 10:00 – 11:50 am
	* Quiz scheduled for that class
	AE 227: Engineering Digital Computations, Spring 2016
	Academic Honesty
	You are expected to do all of your work individually.  Do not copy, or even slightly modify, material from handouts, references, websites, etc. when you prepare your assignments or take quizzes and exams.  Explain and prepare things in your own words....
	Course Description
	Engineering Digital Computations involves the study of programming using MATLAB and Visual-Basic.  The course also includes an introduction to linear algebra and matrix methods for engineers, selected numerical methods for approximating functions, the...
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Upon successful completion of this course, students will be able to:
	 Demonstrate the basic principles of scientific programming in MATLAB and Visual-Basic
	 Document their codes in MATLAB well to communicate effectively
	 Apply linear algebra and numerical methods, such as root finding methods, Gaussian elimination, curve-fitting, and integration, to solve engineering problems.
	- The application of these methods to solve engineering problems provides the students with practical coding experience that reinforces their programming skills.
	- These techniques, skills, and modern engineering tools are necessary for engineering practice
	Required Text
	Software
	MATLAB. The Mathworks: Natick.
	 Can purchase the student edition through http://www.mathworks.com/ .
	 Also available in the lab on the 3rd floor of Wallace Hall
	Microsoft Excel.  Microsoft: Redmond.
	Class Protocol
	Lectures
	Grading Scale
	Method of Evaluation
	Assignments
	Homework Guidelines
	Program Guidelines
	2. Any output, screen shot, or output file must be free of typos and spelling errors.
	Extra Credit (Suggested)
	Late Assignments
	Missed Assignments and Exams
	Important Academic Dates
	GENERAL UNIVERSITY POLICIES
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services (Suggested)
	Title IX
	Title IX of the Educational Amendments of 1972 prohibits discrimination based on sex in any educational institution that receives federal funding. Wichita State University does not tolerate sex discrimination of any kind including: sexual misconduct; ...
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule
	Note: This schedule is subject to change.
	* Quiz scheduled for that class
	AE 324, Introduction to Atmospheric Flight, Spring 2016
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Upon successful completion of this course, the students will be able to demonstrate:
	ABET Outcome (a). An ability to apply knowledge of mathematics, science, and engineering
	ABET Outcome (c). An ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability
	ABET Outcome (e). An ability to identify, formulate, and solve engineering problems
	ABET Outcome (k). An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	Required Texts/Readings Textbook
	Other Readings
	Other Equipment/Materials
	Class Protocol (Suggested)
	Grading Scale
	Assignments
	Homework:
	1. Homework will be assigned in class, but will not be collected.
	2. The solutions to the assigned homework problems will be posted on Blackboard.
	3. Homework will be assigned every Thursday.
	Quizzes:
	1. There will be a closed-book, closed-notes weekly quiz, for thirty (30) minutes each, covering problems and general knowledge questions.
	2. The material covered by each quiz will be outlined in class at the start of the week.
	3. The lowest quiz score will be dropped.
	4. The sum of the quiz scores will be scaled to 400 points.
	5. No make-up quizzes will be given.  If a quiz is missed, for whatever reason, that will be the one omitted at the end.
	Final Exam:
	1. There will be a 150-point comprehensive final.
	2. There will not be a make-up final exam.
	Project:
	1. A design-oriented team project will be assigned sometime during the semester.  The teams will consist of 4-5 students each.
	2. The project will draw on the subjects discussed in this course.  However, carrying out this project will also require independent library search and studying outside of the material covered in this course.
	3. The design project will be worth 50 points.
	Extra Credit
	Late Assignments (Suggested)
	Important Academic Dates
	Mid-Semester:  March 9, 2016
	Spring Break:  March 14-20, 2016
	Last Drop Date:  April 1, 2016
	Last Class:   May 5, 2016
	Final Exam:  Tuesday, May 10, 2016, 8:00-9:50 a.m.
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 333 Mechanics of Materials Hybrid Section (Fall 2016)
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Video Recording
	The classroom lectures for this course were videotaped during the summer of 2007, and are available from Blackboard.  Since the lectures are viewed on your own, class time will be used for short conceptual review followed by one example based on a fix...
	Tentative Schedule
	AE 333 Mechanics of Materials Hybrid Section (Fall 2016)
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Video Recording
	The classroom lectures for this course were videotaped during the summer of 2007, and are available from Blackboard.  Since the lectures are viewed on your own, class time will be used for short conceptual review followed by one example based on a fix...
	Tentative Schedule
	AE373 Dynamics FL16
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Class Protocol
	Grading Scale
	Assignments
	Extra Credit
	Late Assignments
	Missed Assignments and Exams
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusivity
	Intellectual Property
	Shocker Alert System
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 415 Introduction to Space Dynamics (Fall 2016)
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Tentative Schedule
	AE 424, Aerodynamics I, Spring, 2016
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Class Protocol
	Grading Scale
	Assignments
	Extra Credit
	Late Assignments
	Missed Assignments and Exams
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 460, Selected Topics in xx
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Other Readings
	Other Equipment/Materials
	Class Protocol
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 481A, Co-op Education
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Other Readings
	Other Equipment/Materials
	Class Protocol
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 481N, Co-op Education
	Academic Honesty
	Course Description
	Definition of a Credit Hour
	Measurable Student Learning Outcomes
	Required Texts/Readings Textbook
	Other Readings
	Other Equipment/Materials
	Class Protocol
	Grading Scale
	Assignments
	Important Academic Dates
	Disabilities
	Counseling & Testing
	Diversity and Inclusive
	Intellectual Property
	Shocker Alert System
	Student Health Services
	The Heskett Center and Campus Recreation
	Video and Audio Recording
	Tentative Schedule for 15 week class
	AE 502 Aerospace Propulsion I (Fall 2016)
	Academic Honesty
	Course Description
	Definition of a Credit Hour
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	 HOMEWORK FORMAT
	1.   Use 8.5” x 11” paper
	2.   Do not write on the back.
	3.   Separate the problems by a line denoting the end of the problem.
	4.   Must be neat and organized.
	5.   State the necessary assumptions.
	6.   Should include the appropriate sketch, properly
	7.   Answers should be underlined or boxed.
	8.   Heading on each paper must have your name.
	9.   Staple and fold horizontally.
	10.   Cover page must have student’s name, course and section number, date, set and   problem numbers.
	 Homework which does not follow the format above will not be accepted.
	 No late homework will be accepted.
	 HOMEWORK FORMAT (Reports)
	The following format on the computer assignments is required and
	should be included in each set.
	Description of Problem and Solution Procedure:
	-     Statement of the problem
	-     Assumptions
	-     Equations, initial and boundary conditions
	-     Numerical method(s) used
	Results:
	-     Computed values of the required data
	-     Computer plots of the results as required
	Analyses:
	-     Comparison of numerical solution with analytical solution/experimental data
	-     Comparison of various numerical methods used (if applicable)
	-     Comments on stability, effect of step sizes, grid system, initial
	and boundary conditions, computation time
	Computer Code:
	-     Listing of the program
	 All the work should be formatted for 8.5” x 11” paper (very neatly).
	 Must include a cover page.  This page will identify course,student name, assignment and date.
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