
AE 521
Aerospace Vehicle Design I 
Course Outline and Requirements Fall 2023
1. General Items

1.1. Class Times & Conditions:  

· Class times:  10 - 12:45pm Tu/Th G400 LEEP2/1182 Learned Hall 
· Special virtual class gatherings may be called
· Class website: https://www.aerodoc.tech/521
· Video and notes passwords: Naj_Maksor

1.2. Instructor:  
Dr. Ron Barrett-Gonzalez



adaptivebarrett@gmail.com, (785) 760-4614 (cell)   856-9969 (home)



Physical Office Hours: 2 - 4pm 1182 Learned Hall 
Note that many days collisions with other meetings are bound to occur. Just get in touch with Dr. Barrett via e-mail or phone if that happens. If a review of notes is needed, a quick Zoom conference can often clear things up. So be at a terminal which can handle a quick conference (sound card, good screen etc.). Feel free to call Dr. Barrett during waking hours. Bedtime is generally around 11pm. If he can answer, he will answer. He generally switches from cell phone to land line after dinner. 
GTA: Olivia Caudillo    <olivia_caudillo1@ku.edu>   Office & Phone No. TBD

1.3. This Document Subject to Change! Check https://www.aerodoc.tech/521 daily for updates.
1.4. Textbook & References:  Students are asked to purchase “Airplane Design Parts I - VIII” by Jan Roskam. 

https://shop.darcorp.com/index.php?route=product/product&product_id=59
1.5. Attendance: 

Attendance is not required. However, given that extra-credit quizzes will be administered and Aerospace Jeopardy games will be played during class time, missing a class means missing extra-credit points. 
1.6. 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.”

Let Dr. Barrett know what name you prefer him to call you and if you are comfortable, what pronouns you prefer.  Let Dr. Barrett know, privately or thorough proper KU channels if you need an accommodation of any kind. 
1.7. Emergencies: Dial 911

1.8. Special Considerations Relating to COVID-19 and other pathogens: Follow CDC guidelines. 
1.9. Quizzes: Regularly administered in class or with accommodation.  As per the directives of the KU Student Access Center, no quizzes or tests for regular credit can be administered for the remaining duration of the class. Only optional quizzes for extra credit will be administered. 
1.10. Reports:  Students may not copy sections from other or past reports or others' work(s) without explicit written authorization by Dr. Barrett. Plagiarism will be handled as Academic Misconduct and may lead to sanction up to expulsion. Reports are typically due on Mondays by 8am Central Time and turned in to: 
kuaerodesign@gmail.com
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.  
Reports must be named as follows: 

AE521_Report#_Individual’s Last Name.doc 
   example: AE521_Report1_Barrett.doc
AE521_Report#_ Individual’s Last Name.pdf 
   example: AE521_Report1_Barrett.pdf

Note: Failure to adhere to the naming convention induces more work for 
Dr. Barrett and Olivia… and points WILL come off
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. 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. 
1.12. 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.  
1.13. Point Distributions (subject to change depending on how the quizzes work out):
Table 1 Point Distribution
	Quizzes
	400

	
	

	Ethics and Service to the Community and Profession
	100

	
	

	Reports
	

	Small Report 1
	60

	Small Report 2
	60

	Small Report 3.1
	60

	Small Report 3.2
	60

	Small Report 4
	60

	Small Report 5
	60

	Small Report 6
	60

	Small Report 7
	60

	Small Report 8
	60

	Small Report 9
	60

	Small Report 10
	60

	Small Report 11
	60

	Small Report 12/Final Report
	80

	Peer Grade
	100

	Extra-Credit Quizzes and Jeopardy Games – 50 points max. extra credit only, scaled by relative performance, weighted by attendance during quiz days
	50


	Total: 
	1050

	
	

	Nota Bene: Because of ADA Accommodation conditions as interpreted by the KU Administration, the quizzes could not be mandatory and therefore could not included in the course score as originally planned
	


1.14. Course Grade:  Your numerical course grade is the sum of your various scores. Your course grade 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 
• Have a second pair of eyes go over your report. 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. 
1.15. 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 Yahoo 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. 
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1.16. Prerequisites: The following courses are MANDATORY PREREQUISITES for 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 521. 
1.17. Service, Outreach and Extension: As part of the ethics requirements, following both AIAA and Roskam ethics admonitions, you will be required to “Give back, inspire and mentor youth.” Towards that end, there are two assignments: 
Option 1: Support a K-12 outreach event conducted by Dr. Barrett or another KUAE Faculty member. Aiding with experiments, presentation, “crowd control,” drone instruction, etc. are all acceptable (50 points)

Nota Bene: The first such event is occurring on Sat. 26 at the Flint Hills Discovery Center, Manhattan, KS 8:30 - 5pm. 

Option 2:  Conduct a K-12 outreach event at your old high school, middle school or elementary school for a class at any level, 4H Kiwanis, Scouts etc. You will make personal contact with an old teacher and obtain all permissions necessary. You will have great latitude in what you do, from blow rockets to solar bag to straight-up presentation to drone flying lessons. There must be photographic and/or video evidence of the event along with full contact information with a K-12 teacher and/or administrator (50 points)

Option 3: Aid the preparation of micro whoop drones, batteries, binding tins and other hardware. The lab in 1182 will be open 2 - 4pm Tu/Th as those are Olivia’s office hours and location. You must log 16 hours of work to earn all 50 available points. Note that there are no assignments due, tests, quizzes or other “bothersome” items. Many students in the past have used lab times like this as a relaxing time, even calling it: “Aerospace Arts and Crafts.” This can also be mixed with as many as 8 hours of drone flying practice -- improving your skills, learning to fly through drone gates, around obstacles, etc. 
1.18. Topics 

The class will cover the following topics in the class notes and Roskam’s texts as shown below: 

Table 2 Topics and Lecture Periods

	Week
	Class
	AE 521
	Reports

	1
	1
	Welcome, Introduction, Assessment Test, Drones, Ethics
	

	1
	2
	Things AE Juniors Should Know - Facts, Variables & Conversions
	

	1
	3
	Things AE Juniors Should Know - Facts, Variables & Conversions
	

	1
	4
	Things AE Juniors Should Know - Aircraft
	

	2
	5
	Things AE Juniors Should Know - Aircraft
	

	2
	6
	Things AE Juniors Should Know - Aircraft
	

	2
	7
	Things AE Juniors Should Know - Aircraft
	

	2
	8
	Things AE Juniors Should Know - Aerospace Figures
	

	3
	9
	Things AE Juniors Should Know - Aerospace Figures
	

	3
	10
	Things AE Juniors Should Know - Aerospace Figures
	

	3
	11
	Things AE Juniors Should Know - Aerospace Figures
	

	3
	12
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	4
	13
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	4
	14
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	4
	15
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	4
	16
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	5
	17
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	5
	18
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	5
	19
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	5
	20
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	6
	21
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	6
	22
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	6
	23
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	6
	24
	Aerospace Vehicle Design Categories, Missions & Ethics
	

	7
	25
	Design Philosophy Development
	

	7
	26
	Concept of Operations
	

	7
	27
	Mission Spec. & Profile
	

	7
	28
	Payload-Range Diagrams
	

	8
	29
	System Engineering & Objective Functions
	R1

	8
	30
	System Engineering & Objective Functions
	

	8
	31
	System Engineering & Objective Functions
	

	8
	32
	System Engineering & Objective Functions
	

	9
	33
	Aerospace Vehicle Configurations
	R2

	9
	34
	Aerospace Vehicle Configurations
	

	10
	35
	Aerospace Vehicle Configurations
	R3

	10
	36
	Aerospace Vehicle Configurations
	

	10
	37
	Fundamentals of Low Observables Technologies
	

	10
	38
	Basic STAMPED Trending
	

	11
	39
	Basic STAMPED Performance Analysis
	R4

	11
	40
	Determination of Market-Leading Performance
	

	11
	41
	Determination of Market-Leading Performance
	

	11
	42
	Determination of Market-Leading Performance
	

	12
	43
	Viable Competition Categories, Individuals & Themes
	R5

	12
	44
	Initial Configuration & Powerplant Selection
	

	12
	45
	Initial Configuration & Powerplant Selection
	

	12
	46
	Lightning Strike, HIRF, EMP, EMI & TREE Considerations
	

	13
	47
	Weight Sizing
	R6

	13
	48
	Weight Sizing
	

	13
	49
	Weight Sizing
	

	13
	50
	Weight Sizing
	

	14
	51
	Weight Sizing
	R7

	14
	52
	Wing & Powerplant Sizing
	

	15
	53
	Wing & Powerplant Sizing
	R8

	15
	54
	Wing & Powerplant Sizing
	

	15
	55
	Wing & Powerplant Sizing
	

	15
	56
	Wing & Powerplant Sizing
	

	16
	57
	Wing & Powerplant Sizing
	R9

	16
	58
	Wing & Powerplant Sizing
	

	16
	59
	VTOL Propulsor Configuration & Sizing
	

	16
	60
	VTOL Propulsor Configuration & Sizing
	

	17
	
	Report 10 Final Report
	R10


1.19 AE 521 Schedule Fall 2023 

Table 3 Schedule
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Report 1 Design Philosophy, Conops, Spec. & Profile

Due 9 October 2023  8:00am
by e-mail to <kuaerodesign@gmail.com>
AE521_Studentlastname_RB1.pdf
and

AE521_Studentlastname_RB1.docx with folders  

Total Points: 50

What follows is a specification for the minimum required contents of the AE 521 Report Block number 1. Your report must be organized in this manner. You may, within each section, add sub-sections if you so desire.  Each chapter must start with a statement of purpose. 

Report Title: Concept of Operations, Mission Specification & Profile of the (Name of your aircraft -- be creative within reason)
Cover - This is a good idea for both the InDesign and .pdf files as it will be necessary when the file is printed to a hard copy.  

Title Page - This page should be the first page of the report (if a cover is used, then it will be within the cover page). This page should be numbered as page "i."
Acknowledgments – Optional, make them real. Thank Mom/Dad/HS Teachers/Pets as you feel appropriate. 

Table of Contents - The table of contents shall be structured as follows:

                                             Table of Contents                                 page

List of Symbols
iii


Acknowledgment
iv

1. Introduction
1

2. Chapter 2 Major Heading
3


2.1 Chapter 2 First Section
3


2.2 Chapter 2 Second Section
5



2.2.1 Chapter 2 First Subsection of Second Section
5

  etc.

Page Numbering - The first section of the report containing the list of symbols, acknowledgment, list of tables and list of figures etc. shall be numbered with lower case Roman numerals. The body shall be numbered sequentially with Arabic numerals 1, 2, 3, etc. The Appendices shall be numbered with the letter of the appendix first followed by a dash and a page number: A-1, A-2, A-3; B-1, B-2, B-3 etc. 

List of Symbols - You must include any symbols that are used in this report. You must give the names of the symbols and the units. After the main body of the symbols, you should include Greek symbols, then subscripts, followed by acronyms. 

1. Introduction, Mission Specification and Profiles, Mission Profile - This should not just be a descriptive list of contents. The introduction must start with an introductory statement which tells the reader that this report is working towards a particular AIAA specification. Include a weblink to that mission specification and profile in this section. See example report for guidance. Integration of a good Video in the .pdf version (the graded) version of your document is always welcome – watch report size limitations. 
1.1 Mission Specification 


Deliver a cleaned-up version of the AIAA Mission Spec. Cast as much as possible into a table in an organized fashion as per the example report. 

1.2 Mission Profile, Performance, Payload-Range Requirements

 
Make extremely clear, concise mission profiles derived from your mission specifications. Use CAD and programs like Photoshop to deliver a section which is like that in the example report. Map out required payload-range relationships as per Fig. 1.4 in the example report. 

1.3 Concept of Operations
 
Generate artwork representing the Aerospace System Concept of Operations. Describe and present the Conops as discussed in class.
2. Historical Review Examine past competitive AIAA reports and review the history of the relevant aerospace system. Make sure the historical documentation is deep, stretching back as far as is relevant. You do not have to strip backgrounds as is customary in competition-grade reports. Note that all sources of figures must be cited. 
3. Design Philosophy and Technical Approach Develop your own design philosophy and technical approach and present these to the reader explicitly. 
References


The references must follow AIAA Journal format (below) and be sequentially numbered as well as referenced throughout the report: 

... Therefore this design is shown to meet the take-off and landing requirements as given in Ref. 1. ... From the Polhamus equation (Ref. 3) it can be seen that the lift-curve slope of the low aspect ratio wing is ...

Journals: 

Walker, R. E.,  Stone, A. R., and Shandor, M., “Secondary Gas Injection in a Conical Rocket Nozzle,” AIAA Journal, Vol. 1, Feb. 1963, pp. 334 - 338. 

Books: 

Turner, M. J., Martin, H. C., and Leible, R. C., “Further Development and Applications of Stiffness Method,” Matrix Methods of Structural Analysis, 1st ed., Vol. 1, Macmillian, NY, 1964, pp. 203 - 207. 

Sergre, E. (ed)., Experimental Nuclear Physics, 1st ed., Vol. 1, Wiley,  New York, 1963, pp. 6 - 10. 

Reports:  

Billman, R., and  Cryderman, J., “Left-Brain, Right Brain, The Continuing Debate on How to Drive Dr. B. Nuts,” Crazy Student Corp., Auburn, Alabama, CSR-666, May 1994. 

Transactions/Proceedings: 

Soo, S. L., “Boundary-Layer Motion of a Gas-Solid Suspension,” Proceedings of the Symposium on interaction between Fluids and Particles, Institute of Chemical Engineers, Vol. 1, 1962, pp. 50 - 63. 

Technical Consultation: 

(these are generally discouraged, but in some rare circumstances are appropriate, they may be in person, over e-mail or on the phone)

Barrett, R. M., “Technical Discussion on Weight Sizing and Late Penalties,” The University of Kansas Aerospace Engineering Department, 9:45 - 9:58 pm, 20 October  2007. 

Web Sites: 

(these are generally discouraged, but in some rare circumstances are appropriate, there is no finite standard set throughout the industry, however, all of the relevant information is contained in the format below)

Anon., “How to Design an Airplane,” Design and Research Corporation, DARCorp Web Site [http://www.darcorp.com/] DARCorp, Lawrence, Kansas 66044, 21 October 2007, 3:58 am. 

Appendices: Barred. All information to be referenced must be included as embedded, pop-up windows.  

Grading Guidelines: There are numerous ways to loose points, including specifically not following content guidelines spelled out for each section. Some of the more common ways to loose points are listed below:

cannot trace equations/improper reference

failure to adhere to outline

failure to follow format for headings


faint photocopies

fluff/jibberish




fonts too small/inconsistent

improper page breaks



improper page breaks or widowing sections/figures/text

improper references of equations


incorrect orientation of tables, figures, text or graphs
inconsistent/missing units



margins broken

no chapter intro. paragraphs



no name

no table or figure titles



non-sequential  or improperly called-out references

poor graphics/no computer usage


spelling/grammar diction

Report 2 System Engineering & Objective Functions

Report 3 Vehicle Configurations

Report 4 STAMPED Trending

Report 5 Market-Leading Performance

Report 6 Vehicle Configuration and Powerplants

Report 7 Weight Sizing I

Report 8 Weight Sizing II

Report 9 Wing & Powerplant Sizing I

Report 10 Wing & Powerplant Sizing II
Appendix A

Required Features of a Professional Design Report

A. 
The report must be prepared on a word processor. 

B. 
All pages must be numbered.


Start the INTRODUCTION on page 1.


Pages in the main body of the report are numbered sequentially: 1, 2, 3...


Start the TABLE OF CONTENTS with page ii (lower case roman numeral)


Preliminary pages such as the TABLE OF CONTENTS, LIST OF SYMBOLS and ACKNOWLEDGMENT (if any) are numbered sequentially: i, ii, iii,...


No pages may be missing, out of sequence or upside down. 

C. 
A Reports must be laid out in 12 point Times New Roman with subscripts and superscripts going no smaller than 9 point, headers going no larger than 18 point. 

D.
The report must be written in American Standard English. Each chapter and each section of a chapter must begin with a statement of purpose. British spelling is not acceptable except as part of a referenced document. 

E. 
All words in the report must be properly spelled. You are expected to proof-read your report(s) before handing them in. When using a word processor, also use the spell-check (and grammar check if available) to clean up your work. 

F.
It is preferred that an engineering report be organized using a decimal numbering system. The chapters, Sections, Subsections and Sub-Subsections should be indicated as follows in the Table of Contents:



4. TITLE OF CHAPTER



4.1 TITLE OF SECTION  (this should be single indented only in the table of contents and left justified in the body of the report)




4.1.1 Title of Subsection






4.1.1.1 Title of sub-subsection



The indented format (above) should be used in the table of contents. In the body of the report, all of the chapter, section, subsection and sub-subsection headings must be left justified and underlined as follows: 


4. TITLE OF CHAPTER



Bla bla blaaa. Bla blabaaa. 


4.1 TITLE OF SECTION


Bla bla blaaa. Bla blabaaa. 


4.1.1 Title of Subsection


Bla bla blaaa. Bla blabaaa. 


4.1.1.1 Title of sub-subsection


Bla bla blaaa. Bla blabaaa. 

G.
Avoid using sentences which are longer than 2 lines. If you don't, your report will have a high "Fog Index," i. e. it will be difficult to read. 

H.
Make sure that no symbols are omitted from your equations. If your word processor has trouble with symbols or subscripts, you are expected to fill them in by hand. 

I.
All equations must be numbered and numbered sequentially. Within a chapter, you may use a decimal numbering system. For example: 
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(eq. 4.21)

J.
All references must be numbered sequentially as they appear in your report. You may wish to number references decimally within each chapter. For example: Reference 4.35 or Ref. 4.35. 

K.
All figures (and graphs) must be numbered and numbered sequentially. Figures (and graphs) must have descriptive titles. Figure and graph titles must appear below the figure. The axes should be arranged with the parameter, symbol and units as shown below: 
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Figure 3.8 Douglas DC-3 (Ref. 16)
L.
All tables must be numbered and numbered sequentially. Tables must have descriptive titles. Table titles must appear above the table. 

M.
Do not refer to the aircraft or yourself in the first or second person. The third person must always be used when writing technical documents. That is, do not use I, you, he, she, we, they, etc. Treat neither the aircraft nor any components as persons. Therefore, do not write like this: 



".........the airplane's landing gear is of the retractable type."



Instead, write like this:



"........The landing gear of the War Eagle Jet Trainer is of the retractable type."

N. 
Never use the words: 'in order to'. Remember, the words 'in order' are nearly always out or order. 

O.
Make use of the technique called bulletizing, but don't go overboard as AIAA judges flag this as something to count off for. Balance things. 


Do not write like this: 



"In this chapter, the results of calculations of wing-loading, maximum lift coefficients, thrust-to-weight ratio, lift-to-drag ratio and cruise lift coefficients are presented. 


Instead, use the bulletizing technique:


"In this chapter the results for the following calculations are presented.



* Wing Loading



* Maximum Lift Coefficients



* Thrust-to-Weight Ratio



* Lift-to-Drag Ratio

P.
When presenting aerodynamic data in a table, graph or figure, it is mandatory that you include the following information: 


* Reference geometries, S, mgc, b, in feet or inches


* Flaps down, gear up


* Flaps down, gear down

Q.
All drawings must be dimensionally correct and consistent. Indicate the scale of each drawing.

R.
In a technical report, the use of tabulated data, figures and graphs make such a report easier to understand. Tables and figures are much easier to understand than prose. 


As a general rule, do not put lengthy derivations in the main part of a report. Put such material in an appendix and summarize the result in the main part of the report. Refer to those derivations by page number. When borrowing equations from another source: Identify that source and show a page number or equation number where the material can be found. 

S.
PLAGIARISM WILL NOT BE TOLERATED


If you decide to use material in your report which was not generated by you, clearly identify the source of such material. Give credit where credit is due. (See academic misconduct guidelines)  

T.
Place detailed engineering calculations in an appendix. Such calculations may be done by hand, provided that the copies which appear in your report are neat and legible. Make sure that all such calculations are properly cross-referenced. Make sure also, that the results of these calculations are discussed in the main body of the report. Note: If you decide to incorporate such an appendix in your report, make sure that the appendix has a table of contents and, where needed, a list of symbols. 

U.
A list of symbols must be included in your report. This list of symbols must define all symbols which are used in your report. Do not include symbols which are not used in your report. Do not copy a list of symbols from another reference. The list of symbols must be presented in the following manner:








List of Symbols


Symbol
Definition
Units

c
chord
in


C
integration constant
lbf 
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mean geometric chord
in
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c


derivative of chord with span
~
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C


derivative of integration constant with takeoff weight
~
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¢¢

c


second derivative of chord with span
1/in


cl
section lift coefficient
~


Cl
rolling moment coefficient
~


CL
airplane lift coefficient
~


cl
section lift curve slope
1/rad


CL
airplane lift curve slope
1/rad


Cn
yawing moment coefficient
~


Cn
yawing moment coefficient with respect to sideslip
1/rad


L
rolling moment
ft-lbf


M
Mach number, pitching moment
~, ft-lbf

N
yawing moment
ft-lbf



T
thrust
lbs



W
weight
lbs 


etc.


Greek Symbols


Angle of Attack
deg. or rad.


Sideslip angle
deg. or rad.

etc.


Subscripts

f
Due to flap deflection
---


TO
Takeoff
---


etc.


Acronyms

APU
Auxiliary Power Unit
---


STOVL
Short Takeoff Vertical Landing
---


etc.

V.
Never-never make an un-substantiated claim and always avoid the use of superlatives. 


Examples: 1. if you claim that you have optimized airplane weight, you are expected to prove that through a cost function analysis. If you can't prove it, don't make the claim. 


2. if you claim that your airplane will be better, lower in cost and otherwise superior to some other design, you are expected to prove that. If you can't, don't make the claim. 

W.
Use only "legal" aerospace scales on all figures: 1:2n x 10m

Where n and m are integers and -3 ≤ n ≤ 3 and m can be any integer positive or negative

i.e:

 1:1

1:2

1:4

1:5

1:8






1:10

1:20

1:25

1:40

1:50





1:80

1:100

1:200

1:250

1:400   etc...


X.
If you make an assumption, clearly identify it when and where you do. If you extrapolate data or if you extrapolate existing technology, discuss the consequences to your design of not being able to achieve the extrapolated characteristics. 

Y. 
Certain words in technical documents are always capitalized when referring to a specific item. These include the words: 


Chapter

Equation

Figure

Page


Reference

Report


Section
Sub-Section
Table

Variables whose name is derived from a Proper Name like: Mach or Froude Number. 


This, of course, also holds for units like Newton (N). Note that because a "pound" does not refer to a person's name, its abbreviations (lb, lbf, lbm) are not capitalized. 

Z. 
Significant Figures must be limited to the proper level for whatever level of calculation you are performing. Generally for most calculations using the techniques of Jan Roskam's Airplane Design series, two significant figures are appropriate. Three are normal. Four are unusual and no technique in this entire series is good to five significant figures. Accordingly for any calculation or measurement reported in this entire report series, five or more significant figures will be counted as wrong and four significant figures will generally be counted as inappropriate unless otherwise justified. In general, use the following guidelines: 



2 or 3 Significant Figures OK                4 or more NOT OK!
Make sure that your calculations warrant the use of these higher levels of accuracy, and justify their use!  Note that points come off for violating this rule... and lots of students lose lots of points every semester for ignoring this. 

AA. Capitalization of Certain Terms


When the author is not referring to a specific report, table, reference etc. the descriptive words do not need to be capitalized. It is proper -- and often expected-- to use verbiage like: "...as can be seen from Table 3.6.3, Page 28 of Ref. 9."  An example of when not to capitalize such words is: "...from the data contained in the following tables, the take-off weight estimations can be derived." 

AB.
Present all your results in the slug/ft/lbs/sec (English) system and the SI system. Note that Metric is not appropriate-- use SI as these documents will be seen around the world.  

AC. Tips for Writing Good Conclusions Sections: 


Start with a strong, definitive phrase like:


"The major conclusions for this chapter are: "


Then continue and list the major conclusions of the section including all appropriate qualitative and quantitative results from the section. If you do not have finite "data" or something that resembles finite "conclusions" (like a chapter speaking solely to a 3-view), you can summarize the chapter and include a list of salient characteristics. 

AD. Tips for Writing Good References Sections: 


As is the case for Conclusions sections, the Results sections must be clear and concise. These sections are often the MOST IMPORTANT in a given chapter or report as they allow the author to communicate his/her thoughts on improvements, deficiencies and direction for the project in the grandest sense. It is this section that an author can often use to keep him/herself out of trouble and/or jail through a candid, truthful assessment of the project. Students often have a hard time understanding the structure of this section, so two examples are given below. The reader will note that authors must be direct, concise and to the point. Aimless wandering, prognostication or rambling is highly inappropriate. If a given recommendation needs to be justified, the author can do so, but be succinct and direct -- don't ramble!

AE. Summaries and Recommendations

For Summaries, start with a phrase like:
“The major findings in this report are:”

or
“The following variables in this report were determined to be:”

Then finish it with a list. 
Example: 
The major findings of this report are: 
• The wing is doubled-cranked and positioned high on the fuselage
• Wing airfoils are = NASA MS-0317(root), MS-0311(tip)
• Wing fuel volume, Vwf = 597ft3
• Wingspan, b = 136ft
• Wing area, S = 1485ft2
• Wing aspect radio, AR = 12.5
• Wing fuel volume, Vwf = 597ft3
Incorrect Recommendations: 

• The landing gear should be moved forward to avoid tip-over problems. 

• Move the landing gear. 

• The aft fuselage is too blunt and violates flow separation guidelines. It should be reshaped. 

• Tip over problems are very big in this aircraft. The center of gravity is way too far aft and could cause the aircraft to tip back when disturbed. 

• The author believes that the landing gear could cause tip-over problems. Currently, the landing gear is too far forward with respect to the center of gravity. This makes the aircraft longitudinally tippy. 

• The horizontal tail is too small for the aircraft and is not aesthetically pleasing. The horizontal tail should be increased in size to look better. This will also help make the aircraft more stable. 
Correct Recommendations: 

It is recommended that: 

• The landing gear be moved aft to comply with the 15° longitudinal tip-over rule; 

• The horizontal tail be increased in size to improve longitudinal stability and increase aesthetic appeal; 

• The aft fuselage section be reshaped so as to prevent flow separation.
Common Errors: 

“Best” or “Optimum” verbiage w/o cost or optimization function


180° off  









alphabetical format incorrect (nonalphabetical) 


 

Chapter headings missing,





 

Chart  line labels missing  





 

Equations improperly transcribed/referenced/derived 


 

Equations not traceable/improper reference 



 

Faint photocopies






 

First or Second Person 






 

Fluff/jibberish 







 

Font too small/inconsistent 





 

Format headings blown 





 

Graphics/computer usage poor





 

Hand calculations missing  





 

Hatch marks missing on sizing charts  




 

Identical spelling mistakes 





 

Improper page breaks 






 

Incorrect table, figure, text, graph orientation, 



  

Introduction paragraph missing or seriously inadequate  

 

Lists called out as tables  





 

Margins blown







 

Name missing







 

Numbering errors with pages, sections, chapters, figures or tables
 

Outline not adhered to







Page breaks improper and/or widowing






Possessive phrasing  








Recommendations nonexistant/improper 





References inadequate and/or missing information for traceability


References non-sequential or improperly called out 




Reference grammar improper   (punctuation off) 




Significant Figures 
(2 or 3 okay, take  off points with 4 or more)   



Spacing off 









Spelling same word incorrectly 




 


Spelling/Grammar 








Symbols used on graphs for analytically generated data 

 


Table and/or figure title missing, incorrect or improperly placed



Technical errors 








Units inconsistent or missing
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