
AE 722
Aerospace Systems Design Laboratory II 
Course Outline and Requirements 
Spring 2025
1. General Items

1.1. Instructor and Contact Information:

  
Dr. Ron Barrett-Gonzalez


adaptivebarrett@gmail.com, (785) 760-4614 (cell)   856-9969 (home)
Physical Office Hours: 12 - 1pm, M - F 1182 Learned Hall 

GTA: None


Emergencies: Dial 911


Turn in all assignments to: kuaerodesign@gmail.com
Let Dr. Barrett know what name you prefer him to call you, how to pronounce it and if you are comfortable, what pronouns you prefer. Dr. Barrett will make every effort (and practice) to get the pronunciation of your name absolutely right. Let Dr. Barrett know, privately or thorough proper KU channels if you need an accommodation of any kind. 
Special Considerations Relating to COVID-19 and other pathogens: Follow CDC guidelines. 
1.2 Course Description: 

Catalog Description:  Preliminary design project of a complete aircraft system. Technical written reports and oral presentations. Prerequisite: AE 521 or AE 520 and permission of instructor.
1.2.1. Prerequisites: 


The following courses are MANDATORY PREREQUISITES for AE 722: AE 521, AE 421, AE 508, AE 545, AE 551 and AE 572. If you have not yet passed each and every one of these classes, you will be administratively disenrolled and could receive either a "W," "WF" or "F" for the AE 722. 

1.2.2. Corequisite: None 
1.3. Class and Lab Times and Locations:  


· Class times:  1 – 2:50 F

· Lab Times:  TBD, 1182 Learned Hall 
· Special virtual class gatherings may be called
· Class website: https://www.aerodoc.tech/722
1.4 Number of Credit Hours:  3
1.5 Required Texts and Instructional Materials
None

Reference Material: Fleeman, Eugene, "Missile Design and System Engineering" 
   Edberg, Don, “Design of Rockets and Space Launch Vehicles”
Reference Material:  Roskam, J., "Airplane Design Parts I - VIII"
https://www.aiaa.org/get-involved/students-educators/Design-Competitions
https://vtol.org/awards-and-contests/student-design-competition
1.6 Course Requirements/List of extracurricular activities, exams, quizzes, assignments, simulation activities, clinical encounters, community engagement and field trips 
Students may be asked to join their teammates and classmates on a field trip to a competition-relevant location to be determined. These locations vary widely given the variations in mission specifications and profiles. 
1.7 Course Learning Outcomes
1.7.1.
Course Objectives:  To allow a relatively large team of students to design an aircraft in a multi-disciplinary team environment, report on the team results and submit this report in one of the graduate-level international AIAA team aircraft design competitions.
i. Optimization Loop Development for Advanced Aerospace Vehicle Designs, for high speed aircraft, up through the hypersonic flight regime
ii. Development of Systems of Systems Drivers, for high speed aircraft and missiles
iii. Class I&II Cockpit & Fuselage Layout for high speed aircraft and missiles
iv. Class I&II Propulsion System Layout and Integration for high speed aircraft and missiles
v. Class I&II Wing & High Lift Layout via STAMPED Vector Carpet Plots for high speed aircraft and missiles
vi. Class I&II Empennage Sizing via STAMPED Vector Analysis for high speed aircraft and missiles
vii. Class I&II Undercarriage and/or Launcher Integration for high speed aircraft and missiles
viii. Class I&II Weight and Balance Analysis for high speed aircraft and missiles
ix. Class I&II Stability and Control for high speed aircraft and missiles
x. Class I&II Drag Build-Ups & Drag Polars for high speed aircraft and missiles
xi. Class I&II Propulsion Performance for high speed aircraft and missiles
xii. Performance Verification, Fly-off and Comparisons for high speed aircraft and missiles
xiii. Systems and Subsystems Layout for high speed aircraft and missiles
xiv. Structures, Manufacturing Breakdown & Fabrication/ Production Flow, disposal for high speed aircraft and missiles
xv. Advanced Technologies for high speed aircraft and missiles
xvi. Cost Estimation for high speed aircraft and missiles
xvii. Life Cycle Impacts for high speed aircraft and missiles
xviii. Salient Characteristics and Final Three-View

1.7.2 Core Relations

1.7.2.1 Criterion 2 Student Outcomes


i. Demonstrate an ability to an ability to apply Class I and Class II engineering design methods on the graduate-level level to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors


ii. Demonstrate an understanding of the historical trajectory of engineering design methods that produced solutions that met or did not meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors

1.7.2.2 Criterion 3 Student Outcomes


i. Demonstrate an ability to communicate effectively with a range of audiences via written reports


ii. Demonstrate an ability to communicate effectively with a range of audiences via written live oral presentations and recorded virtual presentations

1.7.2.3. Criterion 5 Student Outcomes


i. Demonstrate an ability to work in person as a member of a team of individuals whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

ii. Demonstrate an ability to work virtually as a member of a team of individuals whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives
1.8 Course Format and Teaching Methods 


The course will be taught mostly in person with live lectures. Special circumstances may require the course be temporarily taught virtually (as during inclement weather or other emergencies). Notice will be given to students as quickly as possible during such occurrences. 

1.9 Attendance: Physical attendance is not required. 
1.10 Specialty Accreditation Requirements (n/a)
1.11 Course Grade
Students’ numerical course grades are the sum of various scores. The course grades will be determined from the following scale, using fractional grading (+/- letter grades): 

Point Score:        950       900       850       800       750          700          650               <600

Course Grade: 
    A     A-  |   B+    B     B-  |   C+    C     C-    |    D+     D      D-   |      F 

1.11.1. Late Penalties:  

A student who submits an assignment after the due date and time must have a valid excuse (medical/emergency) to receive full credit. If no valid excuse is given, the following penalties will be applied:
Late from 0 to 10 minutes: no points deducted

Late 10 minutes to 60 minutes: 1% of assignment per minute

Late from 1 hour to 24 hours: 50%



Late 24 hours to the end of the semester: 100%

Note that the time stamp on the University of Kansas and other computer systems shall count as demonstration of the day and time when submission was made. Take note that many computer and e-mail systems tend to choke at due dates and times. Accordingly, procrastination is not advisable as no allowance will be made for "slow" e-mail systems/servers/computers.
Table 1 Point Distribution

	Report 1 Graduate-Level Mission Spec. & Profile, Historical Review
	20

	Report 2 Graduate-Level Design Optimization Functions, STAMPED
	20

	Report 3 Graduate-Level Wing and Powerplant Sizing
	20

	Report 4 Graduate-Level Cockpit and Fuselage Layout, Engine Installations
	20

	Report 5 Graduate-Level Wing Layout and High Lift Device Sizing
	20

	Report 6 Graduate-Level Empennage and Landing Gear Designs, Weight & Balance
	20

	Report 7 Graduate-Level V-n Diagrams, Payload-Range Diagrams, Configuration Sel.
	20

	Report 8 Graduate-Level Weight and Balance Analysis, Class I System Layout, S&C
	20

	Report 9 Graduate-Level Class II Landing Gear Sizing, Compliance Matrix
	20

	Report 10 Graduate-Level Class II Systems Layout, Fault-Tree Analysis, Lightning Strike
	20

	Report 11 Graduate-Level Class II Design CAD, Exploded Views
	20

	Report 12 Graduate-Level Situational Rendering, Logistics
	20

	Report 13 Graduate-Level Class II Structural Layout
	20

	Report 14 Graduate-Level Class II Stability and Control, Manufacturing
	40

	Preliminary Design Review (PDR)
	100

	Critical Design Review (CDR)
	100

	Final Design Review (FDR)
	100

	Peer Grade
	200

	Report Submission
	200

	Total: 
	1000


1.11.2 Quizzes
As per multiple directives of the KU Student Access Center, no quizzes or tests can be administered for the duration of the class for regular credit. 

1.11.3 Reports

Reports are due on Mondays by 8am Central Time and turned in to: 

kuaerodesign@gmail.com
Reports must be named as follows: 

AE722_Report#_Teamname.doc 
   example: AE722_Report1_Zappers.doc

AE722_Report#_Teamname.pdf 
   example: AE722_Report1_Zappers.pdf

AE722_Report#_Individual’s Last Name.doc 
   example: AE722_Report1_Barrett.doc

AE722_Report#_ Individual’s Last Name.pdf 
   example: AE722_Report1_Barrett.pdf

Students must submit their original .doc file (or file from the package that generated the document) along with a .pdf version of the report. The .pdf documents will be graded in detail. The .doc files will be used for plagiarism checking: 

1.11.3.1 Submitted Report File Sizes


Each report must be under 10MB in file size. For each 100k of extra file size beyond the limits above, a penalty of 1% of the report value will be assessed. The limit of this penalty shall be 40% of the report value. The size of the file received by the GTA and Dr. Barrett shall be the size of the file used for this assessment, NOT the size of the file sent. So check your file size by performing a test send to yourself. 

1.11.3.2 Each report must meet the minimum standards of professionalism. Unprofessional reports will be severely downgraded even if the technical contents are correct. Follow AE 521 Guidelines for guidance.  
Have a second pair of eyes go over your reports. Asking a classmate who is technically skilled is a good choice as they can catch many technical things. Asking someone outside of engineering to do this is also good as well as they can catch spelling, diction & grammar errors. 
You will have multiple opportunities to provide feedback on your experience in this course. Suggestions and constructive criticism are encouraged throughout the course and may be particularly valuable early in the semester. To that end, I will use mid-semester surveys and/or reflection assignments to gather input on what is working well and what could be improved. You will also be asked to complete an end-of-semester, online Student Survey of Teaching, which could inform modifications to this course (and other courses that I teach) in the future.
1.12 Assignments and Examinations 

Table 2 Due Dates and Schedule
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1.13 Classroom Behavioral Expectations 

Students are expected to behave professionally, obey all Federal, State and Local laws at all times and be kind to all in the classroom. Failure to do so may result in ejection from the classroom. Spirited debate, is expected and encouraged so long as the demeanor and discourse are kept on a professional level. 
1.14 Food and Drink in Classroom

Students are expected not to do anything that Dr. Roskam himself has not done in the classroom. 

1.15 This Document Subject to Change! Check https://www.aerodoc.tech daily for updates.
2. Additional Resources & Policy Information

	Student Resources
	

	University Academic Support Centers

	https://access.ku.edu

	Counseling and Educational Support Services
	http://caps.ku.edu

	The KU Writing Center 

	https://writing.ku.edu

	Religious observances 

	https://diversity.ku.edu/religious-observances

	
	

	University Policies
	

	Academic Misconduct 

	https://policy.ku.edu/governance/USRR#art2sect7

	Change of Grade
	https://policy.ku.edu/registrar/grade-change;

	
	https://policy.ku.edu/governance/USRR#art2sect3  

	Commercial Note-Taking
	https://policy.ku.edu/provost/commercial-note-taking

	Diversity and Inclusion
	https://policy.ku.edu/provost/diversity-inclusion

	Mandatory Reporting (Title IX/Civil Rights)

	https://policy.ku.edu/civil-rights/mandatory-reporting 

	Nondiscrimination, Equal Opportunity & Affirmative Action 
	https://policy.ku.edu/IOA/nondiscrimination

	Sexual Harassment


	https://policy.ku.edu/civil-rights/sexual-harassment

	Student Rights and Responsibilities
	https://policy.ku.edu/student-affairs/student-code

	Racial and Ethnic Harassment Policy

	https://policy.ku.edu/civil-rights/racial-ethnic-harassment-policy

	Commitment to Integrity and Ethical Conduct

	https://policy.ku.edu/Chancellor/statement-commitment-integrity-and-ethical-conduct

	KBOR Statement on Free Expression
	https://publicaffairs.ku.edu/freedom-of-expression

	Weapons, Including Firearms

	https://policy.ku.edu/university-kansas-policy-weapons-including-firearms-effective-july-1-2017


2.1 Academic Misconduct Policy

Students may not copy sections from other or past reports or work as a team without explicit written authorization by Dr. Barrett. Plagiarism will be handled as Academic Misconduct and may lead to sanction up to expulsion. All work this semester must be the product of the individual student. Unauthorized aid given or received between students will be treated as academic misconduct.  

Pursuant to Article 2, Section 7 of University Senate Rules and Regulations,

2.7.1 Academic misconduct by a student shall include, but not be limited to, disruption of classes; threatening an instructor or fellow student in an academic setting; giving or receiving of unauthorized aid on examinations or in the preparation of notebooks, themes, reports or other assignments; knowingly misrepresenting the source of any academic work; unauthorized changing of grades; unauthorized use of University approvals or forging of signatures; falsification of research results; plagiarizing of another's work; violation of regulations or ethical codes for the treatment of human and animal subjects; or otherwise acting dishonestly in research.

Academic misconduct by an instructor shall include, but not be limited to, grading student work by criteria other than academic performance, willful neglect in the discharge of teaching duties, falsification of research results, plagiarizing of another's work, violation of regulations or ethical codes for the treatment of human and animal subjects, or otherwise acting dishonestly in research.

2.2. Disabilities & Inclusion: KU strictly observes the Americans with Disability act as well as principles of ethics, diversity and inclusion and takes these matters seriously. 
From KU’s Diversity and Inclusion Statement http://policy.ku.edu/provost/diversity-inclusion
As a premier international research university, the University of Kansas is committed to an open, diverse and inclusive learning and working environment that nurtures the growth and development of all. KU holds steadfast in the belief that an array of values, interests, experiences, and intellectual and cultural viewpoints enrich learning and our workplace. The promotion of and support for a diverse and inclusive community of mutual respect require the engagement of the entire university. The University of Kansas prohibits discrimination on the basis of race, color, ethnicity, religion, sex, national origin, age, ancestry, disability, status as a veteran, sexual orientation, marital status, parental status, gender identity, gender expression and genetic information in the University's programs and activities.

2.3. Use of Generative AI and Resources like Chat GPT: Any automated tool may be used to assist in the writing of the reports; however, it should be noted that any/all mistakes made by such tools will count as mistakes made by the author(s). In the past gross errors have been made by Generative AI codes like misidentifying aircraft, even to the point of mistaking a flight of several F-5’s as F-4’s, then incorrectly describing their combat records (leading to the loss of several letter grades for the subject). A word to the wise from Dr. B.: be careful, it’s not quite ready for prime time.  
3. Course Topics and Structure

The class will cover the following topics in Fleeman as shown below. In short, the entire book will be explored over the course of the semester. It is expected that students will read the assigned sections BEFORE class so that class time will be a time for instructor coverage, questions and answers. At the end of each chapter, there will be class periods for examples, reflections, and discussion. 

Table 3 Topics and Lecture Periods
	1: Mission Specification and Profile, Measures of Merit

	2: Overview of Related designs and STAMPED vector Input

	3: STAMPED Vector Analysis, Design Philosophy Establishment and Application to specific aircraft design

	4: Class I STAMPED Vector Weight Sizing

	5: Class I STAMPED Vector Wing and Powerplant Sizing

	6: Overall Configuration Selection, Class I Configuration Fly-offs 

	7: Class I&II Cockpit & Fuselage Layout 

	8: Class I&II Propulsion System Layout and Integration 

	9: Class I&II Wing & High Lift Layout via STAMPED Vector Carpet Plots 

	10: Class I&II Empennage Sizing via STAMPED Vector Analysis

	11: Class I&II Undercarriage Integration

	12: Class I&II Weight and Balance Analysis

	13: Class I&II Stability and Control

	14: Class I&II Drag Build-Ups & Drag Polars

	15: Class I&II Propulsion Performance

	16: Performance Verification, Fly-off and Comparisons

	17: Systems and Subsystems Layout

	18: Structures, Manufacturing Breakdown & Fabrication/ Production Flow, disposal

	19: Advanced Technologies

	20 Cost Estimation

	21 Life Cycle Impacts

	22 Salient Characteristics and Final Three-View


4. ABET Graduate Program Outcomes: 

Topic 2 An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors

Mapped to Final Report submitted to the AIAA or VFS

As previously mentioned, the final work product of AE 722 is the final design report which is submitted to the relevant Technical Committees of the AIAA or VFS. These final design reports and designs are judged by the most authoritative body of international design experts available on the planet, the AIAA Aircraft Design TC or the VFS Design Committee. Feedback is given to the students and 41% of the time, AE 722 students walk away with international design awards… the highest win rate in the world. 100% of students matriculating through AE 722 are asked to compete in either an AIAA or VFS international aircraft design competition. All students are assessed by industry professionals prior to competition and their work products are assessed by the most authoritative technologists in the world.  
Topic 3 An ability to communicate effectively with a range of audiences

Mapped to Final Report submitted to the AIAA or VFS, PDR, CDR and FDR
As students work towards their final design reports, they participate in PDR, CDR and FDR exercises with KUAE alumni who serve as experts in aerospace design in some of the world’s most important aerospace companies. During COVID times, these reviews have been virtual; however, during non-COVID times, reviews have been held in person in far flung venues from Boeing St. Louis/Phantom Works, Gulfstream, Lockheed-Martin Marietta, Eglin AFB, Wright-Patterson AFB, Scaled Composites, Spirit Aerospace, Cessna/Textron, Beechcraft/Textron, Bombardier/Lear, DAR Corporation, General Atomics and many others. Students have enlisted the expertise of seasoned pilots, flight crews, airline operators, aircraft owners, airport managers, Air Force, Army, Navy and Marine Corps pilots, US Special Forces ground personnel and USAF Top Gun aviators. The outreach across campus to other disciplines is also profound including interactions with faculty and staff in the Business School, Law School, Entomology, Paleontology, Architecture and Design, Fine Arts, Visual Arts and others. All in all, the course sequence is multi-faceted and centered on communication with a far broader range of experts than is typical for design sequences around the world.  100% of AE 722 students are thusly assessed by the world’s foremost authorities on aircraft design. 
Topic 5 An ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

Mapped to team meetings necessary to produce competition report, PDR, CDR and FDR oral deliveries to industry experts. 

Students form multi-faceted teams of diverse individuals. Diversity is important to KU and the principal instructor; indeed, the KU Endoatmospheric Design Program now boasts more female AIAA design award winners, more underrepresented AIAA design award winners and more underrepresented female AIAA design award winners than any other program in the world. The latest win in 2023 is typical of this spirit as students from Nigeria, Germany, China and the US came together in one team to claim 2nd prize in the 2023 AIAA Missile Design Competition. All students must demonstrate a high level of competence in working as a member of such teams and are graded not only by industry experts, but also their peers. 
5. AE 722 Team Formation and Project Choice
Due Monday 27 January 2025, 12pm Noon

Due electronically to be sent to: kuaerodesign@gmail.com

Name: __________________________________________
Reading Assignment (for background information)
https://www.aiaa.org/get-involved/students-educators/Design-Competitions
https://vtol.org/awards-and-contests/student-design-competition

Total Points: -10 per day overdue 

1. Decide on which topics you like the most and least and rank order them (1 least desirable, 10 most desirable): 
___1.1 AIAA Graduate Team Business Jet

___1.2 AIAA Graduate Team Missile – Low Cost Missile

___1.3 VFS Graduate Hydrogen-Electric VTOL

2. List Preferred Teammates (up to 9), Identify Preferred Team Leader


2.1 ____________________________________________________________

2.2 ____________________________________________________________

2.3 ____________________________________________________________

2.4 ____________________________________________________________

2.5 ____________________________________________________________


2.6 ___________________________________________________________

2.7 ___________________________________________________________

2.8 ___________________________________________________________

2.9 ___________________________________________________________
46

