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Today’s Schedule:

e Call Roll
e Service/Outreach Sign-Ups:

Mon. 10/23 Eisenhower Middle School, Abilene

Mon. 10/30 Wamego Middle School

Sat. 12/2 Flint Hills Discovery Center, Manhattan
Sat. 12/9 Flint Hills Discovery Center, Manhattan
? Farley Elementary visit to KU Campus

e Competitions
e Small Report 5
e Hyperbook
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Fall

2023 OUfreaCh ACfiVi‘l‘ieS Driver/Rider signups

tivie,Joseph
ailey,Lucy M
arland,Jack A
onham,Maggie E
raaten,Niels C
aulfield,Camden Lee
oppens,Ryan
argahi,Alex
enault,Carson Robert
eng,Keyu

illon,Peter
odge,Andrew
unlay,Joshua P
utta,Sap

oster,Dean C
illies,Gunnar
oudschaal-Frazier,Gracyn Jane
uzman,Jonathan Alan
arder,Samuel A
eide,Rhett Gile
orst,Evelyn
unt,Wesley Afra
unnare,Nupoor
eathley,Liliana Gabriel
ing,Kathryn M
uligowski,Payton M
arsen,lsaac

Mon. Mon. Sat.
10/23 10/30 12/2

X

Sat.
12/9

[Linthavong,Cherry
|Lofland,Chris C
[Marshall,Jeb O
[Mays,Benjamin S
[Mcmichael,Barrett
[Mcnulty,Jack B
[Mistretta,Anthony J
[Olson,Kadin Lee
[Platt,Charlie M
|Poznanski,Joshua
|[Reida,Reanne N
|Reidy,Macoy M
[Relan,Jennifer
[Richardson,Jake
|Russell,Lucas S
[Schneider,Cade W
[Shah,Dhairya
[Sullivan, Tim Michael
[Sutton,Joshua T
|[Svoboda,Benjamin C
[Thorson,Johnathan A
[To,Hoang Minh
[Torok,Jackson P
[Torres Leon,Hector
[Waggoner,Alex
[wall,James Edgar
[Wegiel,Jeremy L

Sat.
12/9

Sat.
12/2

X

Mon.
10/30

Mon.
10/23
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UPGOMING-AEROSPAGE-JEOPARDY-TOPICS

Game 3

Commercial
Transports

General Aviation

Fighters

Aircraft Designers

Aerodynamics

Stability & Control

Game 4

Amphibians

Homebuilts

Interceptors

Politicians

Performance

Materials &
Processes

Game 5

Bombers

Autogyros

Lighter than Air

Military Leaders

Propulsion

Structures

Game 6

Before WWI

Naval Aviation

Transport
Helicopters

Aerospace
Professors

Strength of
Materials

Fluid Mechanics

Game 7

Gliders

X-Planes

Launch Vehicles

Astronauts

Weight Sizing

Conversions

Game 8

Cold War

Tactical Missiles

Commercial
Transports

First Flights

Stability and Control

Piston Engines

Game 9

Russian Aerospace

European Aerospace

Canadian Aerospace

Doctrines &
Agreements

Rocket Engines

Jet Engines

Game 10

Experimental
Airplanes

Experimental
Rotorcraft

Attack Airplanes

Corporate Leaders

Wing Sizing

Configurations

Game 11

Business Transports

Prehistoric
Aerospace Devices
& Lore

VTOL Aircraft

KU Professors

Stability and Control

Exoatmospherics

Game 12

NASA Trivia

Surface-to-Air
Missiles

Unusual Weapons

Aerospace Laws

The Atmosphere

Materials &
Processes

Game 13

Military Transports

Pioneer Years

Low Observables
Aircraft

Combat Pilots

Supersonic
Aerodynamics

Aircraft
Configurations

Game 14

Aerospace
Economics

Strategic Missiles

Hard-Launched
Munitions

Aerospace Museums

Guidance,
Navigation &
Control

Aerospace Safety
Practices

Game 15

Urban Air Mobility

Flying Toys and
Sports

Air Crashes and
Fatalities

KU & KUAE History

Design Practices

Circuits and
Instrumentation

Game 16

Record Setters

Failed Designs

Aerospace Scandals
& Cover-Ups

Dirty Politics

Design Practices

Finite Element
Methods
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Competitions

American Institute of Aeronautics & Astronautics (AIAA):
- Undergraduate Team: Heavy Lift Mobility Platform
- Undergraduate Individual: Stratospheric Payload Delivery
- Graduate Team: Electric Training Sailplane
- Graduate Missile: Rapid Reaction Satellite Launcher

Vertical Flight Society (VFS):

« Multi-Mission Modular UAS for Disaster Relief */‘\ .
‘ V(aSrt|;aIJ(FI|ght
- Soclety
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Competitions

American Institute of Aeronautics & Astronautics (AIAA):
- Undergraduate Team: Heavy Lift Mobility Platform
- Undergraduate Individual: Stratospheric Payload Delivery
- Graduate Team: Electric Training Sailplane
- Graduate Missile: Rapid Reaction Satellite Launcher

Vertical Flight Society (VFS):

* Multi-Mission Modular UAS for Disaster Relief *
\/ertlcal Flight

- Society

You do not have to compete, but...

You must choose/develop a mission spec. and profile of
professional caliber from prewous competltlons
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Think about which one(s) you want to do...

AIAA UGTeam AIAA UG Indiv. AIAA GTeam VFS Disaster Relief
Student Heavy Lift Strato Payload Electric Sailplane AIAA Missile UAS Graduation

Ativie,Joseph
Bailey,Lucy M
Barland,Jack A
Bonham,Maggie E
Braaten,Niels C
Caulfield,Camden Lee
Coppens,Ryan
Dargahi,Alex
Denault,Carson Robert
Deng,Keyu
Dillon,Peter
Dodge,Andrew
Dunlay,Joshua P
Dutta,Sap
Foster,Dean C
Gillies,Gunnar

Goudschaal-
Frazier,Gracyn Jane

Guzman,Jonathan Alan
Harder,Samuel A
Heide,Rhett Gile
Horst,Evelyn
Hunt,Wesley Afra
Junnare,Nupoor
Keathley,Liliana Gabriel
King,Kathryn M
Kuligowski,Payton M

Larsen,lsaac
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Think about which one(s) you want to do...

AIAA UGTeam AIAA UG Indiv. AIAA GTeam VFS Disaster Relief
Student Heavy Lift Strato Payload Electric Sailplane AIAA Missile UAS Graduation

Linthavong,Cherry
Lofland,Chris C
Marshall,Jeb O
Mays,Benjamin S
Mcmichael,Barrett
Mcnulty,Jack B
Mistretta,Anthony J
Olson,Kadin Lee
Platt,Charlie M
Poznanski,Joshua
Reida,Reanne N
Reidy,Macoy M
Relan,Jennifer
Richardson,Jake
Russell,Lucas S
Schneider,Cade W

Shah,Dhairya

Sullivan, Tim Michael
Sutton,Joshua T

Svoboda,Benjamin C

Thorson,Johnathan A
To,Hoang Minh
Torok,Jackson P
Torres Leon,Hector
Waggoner,Alex

Wall,James Edgar
Wegiel,Jeremy L
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‘ Vertlcal Flight
Society

Choose a Competition from the list of AIAA and VFS
Competitions

Develop an Abbreviated Operating Statement (AOS)
for the chosen competition and Generate a Concept
of Operations (ConOps)

Generate the Mission Specification and Profile
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Aircraft Design Process

Where it all begins:
The People, Laws, Rules & Regulations

Civil Aerospace
Systems

FAA:

Governs flight in
"navigable airspace"

BAFRERRARRIAAT

Military Aerospace
Systems

DoD:
Governs flight in
military airspace &
of military systems

ot
VLT
Co L\
i -~




Civil Aerospace Systems

Airplane Type Passenger Weight Regulations
Limit Limit

Ultralight 155/254Ib Ultralight FAR 103
Homebuilt none Experimental FAR 21
Light Sport Aircraft 1320Ib ASTM Consensus Stds

Propeller & Agricultural planes, Flying Boats, 12,5001b Normal Category FAR 23,
Supersonic

Twin Prop, Regional Turboprop, Transport Jets, 19,000Ib Commuter Category: FAR
Flying Boats, Supersonic 23

Business Jets, Regional Turboprops, Transport FAR 25
Jets, Flying Boats, Supersonic Cruise Airplanes

Military Trainers, Fighters, Attack Aircraft, Military
Military Patrol, Bomb & Transport Aircraft

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement Army

Seetion IV - Tunctions of the United 3States ATy

The Usnited Stotes Aray includes land combat and scrvice forces and
such aviation and w:tcr transport as necy be orgnnic therein. It is organized,
trained, ind equipped primarily for prompt and sustaincd combzt operations
on 1land, Of the three major Services, the Army has primary intirest in all
opcrations on lond, except in those operntions othorwise assigned herein.

A. Primgry Functions

1. '"Po orfianize, trein and equip Arinyy forces for the conduct of prompt

ang sustsined combat operxtlons on land. Specifically:
2, “To defeat eneny lond forcees.

b. To seize, occupy, and dcfend land arcas.

2, To organize, train, and cquip Ariay anticircraft artillery units,.

3. To organizc¢ and cquip, in coordinetion with the other Services, and
to provide Arny forces for joint anphibious »nd airbornc operations, and to
providce for the training of such foreces in accordnnce with policies 2nd
doctrines of the Jeint Chicfs of Staff,

L. To decvelop, in coordinnation with thc othur Services, tactics,
technicue, and eguipment of interest to the Arimy for amphibious operations
and not provided for in Scection V, paragrsph A 4 and paragraph 4 11 c.

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Army

5. To provide an orgznization eapable of furnishing adequrtc, timely,
and relisblce intelligence for the arny.

6. To provide Arry forces as required for the defense of the United
States ggainst air attack, in accordance with joint doctrines and procecdures
approved by the Joint Chicfs of Staff,

7. To provide¢ forces, ag dirscted by propur tuthority, for occupation
of territorics abroad, to include initial cstablishment of military govern-
nent pending tronsfer of this roesponsibility to othoer cuthority.

&. To duvilop, in coordination with the Mavy, the Air [orece, cnd the
[arine Corps, the doctrines, proceduris, wnd ecuipment crploycd by Army and
lnrine forces in zirborne opcrotions. The Arny shall have primary interest
in the development of these rirborne doctrines, procedurcs and equipment
wiich are of common int.orest to the Army and the iarince Corps.

9. To fornulatc doctrincs nnd procedures for the organization, eocuipp-
ing, trnining, and cmployment of forces operating on land, at division level
and above, including division corps, army, and goneral rescrve troops, except
that the formulation of doctrines and procedures for the orgnnization,
equipping, training, and c¢cnployment of "arine Corps units for ~mphibious
operations sholl be a funetion of the Nepartment of the Navy, coordinating
as roquired by paregraph A 11 ¢, Scetion V.,

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Army

10. To provide support, as dirccted by higher authoritvy, for the follow-
ine activities,

2. The adninistrntion ~nd opcration of the Panama Crnal.

b. River nd harbor projects in the Unitud States, its territorics,
znd posscssions,

c. Curtanin otlrer civil aetivities prescribid by law.

B. Collateresl Functions. Thue forces developed and trained to perform tho
primary functions sct forthh above sh»ll be umploycd to support and supplo-

ment the oth<r Services in carrying out their primery functions, where and
whenover such participation will rusult in increascd effectivencss =nd will
contribute to the accomplishment of the over-all militery objectives. The
Joint Chiefs of St-ff member of the Scervice having primary respomsibility
for 2 function shall bc thc agent of the Joint Chiefs of St=2ff to present

to th~t body the reauircments for snd plcons for the employment of all forces
to carry--out the function. Fe shall also be rasponsible for presenting to
the Joint Chicfs of Staff for finnl decision any disagrevment within the
ficld of his prim-ry rcsnonsibility which haes not becn resolved. This skr~ll
not be construcd to prevent any memboer of thoe Joint Chicfs of 3taff from
pruscnting unilatoer=1ly ny issue of disagreemcnt witl another Service.
Cecrtrin spucific collitern]l functions of the Arnmy zre listed buelow:

1. To intcrdict enemy sca and cir power and comrunications through
opur~tions on or from l=ond.

2. To provide forces and cquipment for mnd tec conduct controll:d minc-
ficld opurations.

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Navy

Suetion V - Functions of the United 3tnates Favy and larinc Corps

¥Hthin the Dcpartment of the Mavy, assigned forces include the
entire operating forcos of the United Jtates M:owy, including naval avia-
tion, and thc Unitcd Stntes Marince Corps. Thesu forcos arce organizcod,-
trorincd, and ecuipped. primarily for prompt ~nd sustained combat operations
st ser, znd for air zand land operaticns incident thercto. Of the threac
nejor Services, the Navy has primory interest in 211 operations a2t sca,
except in those operations otherwise assigned hercin, -

A. Primary Functions

1. To orgenize, train, and cquip Navy and ifarine Forces for the
conduct of prompt and sustained combat opecrations at sen, including
operations of sea-bascd aircraft =nd their land-bzsed naval air camponcnts,
Specifically: y

a. To seck out and destroy enemy naval forces and to suppress
cneny - sea Conmarce.

b. To gain and m intain general sca suprenscye.

e. To control vital sea areas znd to protect vital sea lines
of comnunication.

establish and maintain local superiority (including air)
of naveal opcrations. :

scize and defend advanced naval basces and to conduct such
land orerations as may bue essential tc the prosecution of a naval
compaign.,

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Navy

2. To conduct air operations as nccessary for the accomplishment
of objectives in a navel canpaign.

3. To organize and ecuip, in coordination with the othir Services,
and to provide Naval forecs, including Navzl close air support forces,
for the conduct of joint agpl:ibious opera tions, zrd to be responsible -
for thc amphibious training of all forces as assigned for joint amphibious
opcrations in accordsnce with the policics 2nd dectrincs of the Joint
Chiefs of Staff.

4. To duvelop, in coordination with the other 3ervices, the doc-
trincs, procedurcs, ond ecuipment of naval forces for amphibious opcrs-—
tions, and the doctrines and proccedures for joint amphibious opirstions.

5. To furnish =decuate, timely, and relisble intclliegence for the
Mavy and iarinc Corps.

6. To be¢ rasponsible. for navel reconnaissance, antisubmarine wor-
fare, thc protection of qhﬁppinm, and for minc laying, including the air
aspects thercof, ' -

7. To provide air traisport wssentisl for n..val operations.
p p p

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Navy

8. To provide sca-brsed 2ir defense ond the sen-bascd mesns for
coordinating control for dcfense agninst air attack, coordinating with
tiic othur Services in natters of joint concern, .

9. To provide naval (including navel air) forees =5 rucuired for
the dufensc of the United States ageinst air attack, in accordance with
joint doctrincs and procedures approved by the Joint Chiefs of 3taff.

10. To furnish aerial photography ns necessary for neval and tarine
Corps operations,

11. To maint~in the United Stetes barinc Corps, which si:zll include
lrnd comb~t and service forces and such aviation as mey be organice therein.
Its spccific functions are:

2. To provide Fleet ‘farine Forces of combined arms; togcether
with supporting ~ir components, for service with the Flect in the
scizure or definse of advonccd neval bases and for the conduct of
such lend operations as mny be ¢ssential to the prosccution of =
nwval c.mpaign. These functions do not contemplate the crcation of
a szcond land arnmy.

b. To provide detachments =nd orgenizations for scrvice on
arned vessels of the Navy, and security doetackments for the protec-
tion of nawvel property ot noval stotions and bases.

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Navy

c. To develop, in ccordination with thi Amy, the *avy, and
the Air Force, the tactics, techniouc, =and uculpm<nt ermployed by
landing forcus in amphibious cperations. The iarine Corps shall
Fave primary intoercest in the devilopment of those lending force
t~ctics, technique, #nd couipnent w!ich are of cormon interest to
the Army -=nd the illarinc Corps.

d. To troin and equip, as requircd, Marine Forcce for airbornce
0 crﬂtlons, in cocrdination with the Army, the Navy, and the Air
Yorcc in accordence with policics and doctrines of. th» Joint Chiefs
of St ffo

¢, To develop, in coordination with the Army, the Navy, and
the Air Force, doctrines, proccdurcs, and cquipment of interest to
thic lMarine Corps for airborne opcerations 2né not provided for in
Saction IV, paragreph A 8.

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - Navy

B, Collatcral Functions. The forces developed and trained to perfornm
the primery functions set forth abeve shrll be employed to support and
supplement the other Services in carrying cut their prinsry functions,
where and whenever suck prrticivction will result in increased cffective-
ness 2nc will contribute to the accomplishment of tha over- 1l milit- ry
objectives. The Joint Chicfs of 3Staff mumbir of the Scrviec havine pri-
nary responsibility for a functicn shall be the agent of the Joint Chiefs
of 3taff to presernt to that body the requircments for and plans for the
enployment of a1l foreccs to carry out the function. He shall also te
rcesponsible for prescntineg to the Jeint Chicfs of -Staff for fincl decision
any disagrezment vithin the ficld of his primery responsibility which hins
not been rcsolved, This shall not be construcd to prevent ~ny nembor

of the Joint (Chiufs of Staff from prescnting unilaterslly any issue of
diszgrvcment with snother Sorviec., Certzin specific collateral functions
of the Mavy nnd i2rinc Corps are listed bclow:

1. Te interdict cnemy lend and zir power 2nd comnunications through
operztion ot sesn,

2. To conduct clos. ~ir support for land opcrations.

3. To furnish aerial photography for cartographic purposus.

4. To be prepared to participote in the over-s1l air effort eos
dirccted by thice Joint Chicfs of Staff,

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement USAF

Scetion VI ~ Functions of the United States Air Porc» :

The United Stetes Adlr Force includes 2ir combrt and service forces.
It is orgeniz.d, trained, ~nd cquipped prim:rily for prompt :nd sustained
combat operations in the air. Of the three azjor Scrvices, the Air rorce
has primery interest in <11 operntions in the alr, uxcupt in thosc¢ opura-
tions othe¢rwisce assigned hercin.

4, Prinary Functions

1. To organize, train znd cquip Air Force forces for the conduct of
proapt and ‘susteinced combzt coperntions in the eair. Spccificelly:

- a. To bc respensible for defensc of the United States cgeinst
~ir attack in accordance with the policies and procedures of the
Joint Chiefs of 5taff,

To gain anc meintain gencral air suprenacy.,

To defeat cnoeny air forces.

To control vital -ir ~reas,

é. To ust-blish local :=ir superiority uxcept as otherwise nssizned
hercin,

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - USAF

2. To formulatc joint doctrines and procedurcs, in coordinstion with
the other 3crvices, for the defense of the United States agninst zir
attack, cnd to providc the Air Force units, faciliticvs, :nd «quipment
rcquired thercfor.

3. To be rc¢sponsible for strategic air warf-re,

L. To organize ~nd cguip alr Force forces for joint =mphibious =2nd
airborne oper~tions, in coordination with thc other Scrvices, and to pro-
vide for their trnining in nccordnnce with policices =nd doctrines of the
Joint Chiefs of 3taff.,

5¢ To furnish closc combrt and logistic~l air support to the frmy,
to include 2ir 1ift, support, cnd resupply of =irborne opcrations, cerinl
photography, tacticnal recconnaissance, =nd inte¢rdiction of cnemy l:ind
power and corummunicrtionse.

6. To providc ~ir transport for the ‘riwed Forces cxcept =s otherwisc
rssigned.

7. To provide Alir Torce forcus for l:nd-based ir defunse, coordi-
nating with the other Scrvices in rattcrs of joint concern.

8, To devclop, in ccordinction with the other Servicis, doctrines,
proccdurcs, and couipment for air defense from land arens, including the
continental Unitcd Stztes.

Copyright © R.M. Barrett All rights reserved
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Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - USAF

9, To provide 2n organization c=pble of furnishing adecuxte, timely,
and relisble intclligence for the air Torce,

10, To furnish zerisl photography for c¢rrtogrephic purposcs.

11. To develop, in coordination with tie other Scrvices, tactics,
technique, and equipment, of intercst to the Adr Jorce for amphibicus
opcrations and not provided for in Scetion V, parcgroph A 4 and paragreph
All e.

12, To devilop, in coordination with the other 3ervices, doctrincs,
procedurcs, =nd equipment criployed by ilr Foree forces in 2irborne opersn-
tions.

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Military Aerospace Systems 1948 Key West Agreement - USAF

B. Collatersl Functicns. The forces deviloped and trained to perform
tihe primary functionge sct forth above shall be employed to support and
supplenment the other Services in cerrying out their primery functions,
where and whencever such participotion will result in increased ceffective-
n¢ss and will contribute to the accomplishnent of the over-211 military
objuctives, The Joint Chicfs of 3taff mcmber of the Serviec having pri-
mery responsibility for & function shall be the agent of the Joint Chicfs
of 5taff to present to that body the requiriments for ond plans for the
criploynent of 211l forces to corry out the function. Fe shall ~1lso be
responsible for preseénting to the Joint Chicfs of Staff for final deeision
any disagrecenment within the ficld of his primecry responsibility which has
not becn resolved. This shall not be construcd to »revent -nr member of
the Joint Chiufs of St=2ff from prescnting unilaterally ony issue of dis-
~grcenent with ~nother Service. Certain specific collater:l functions

of the Adr Torcu cre listed below:

l. To intcrdict eneny sea power through cir operations,

2. To conduct antisubnarine wsrfiarc and to protect shipping.

3. To conduct ec¢rirl mincleying opcrations.,

Copyright © R.M. Barrett All rights reserved
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craft Design Process

Overall Directions

Civil:
\ /

Basic Operating
Statements

1

Mission Statement

1

Operating Documents

-t

Military:
\

Basic Operating
Statements

l

Mission Statement

!

Operating Documents




Aircraft Design Process
Civil Corporations Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example:
FAA: "Safety is our passion”
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Aircraft Design Process

Military Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example -- Army:

\RMY OF V)
W

U.5. ARMY ARMY STRONG.

ARMY.
BE ALL YOU CAN BE.



Aircraft Design Process
Military Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example -- Navy:

o 'V% “A"\

A GLOBAL FORCE FOR GOOD
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Aircraft Design Process

Military Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example -- USAF:
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Aircraft Design Process
Civil Corporations Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example:
Pratt and Whitney: "Reliable Engines™

@ CUSTOMER
LOGIN

’ 60 BEYOND PRODUCTS & SERVICES NEWSROOM COMPANY CAREERS Q SUPPORT

Pratt & Whitney GTF™ Engines Achieve World-class Reliability

EAST HARTFORD, Conn., December 18, 2020 - Pratt & Whitney, a division of Raytheon Technologies Corp. (NYSE: RTX), today announced that GTF engines powering the
A320neo family have achieved a world-class engine dispatch reliability rate of 399.98%. The GTF engine powers more than 900 aircraft across nearly 50 airlines and three
aircraft families: Airbus A320neo, Airbus A220 and Embraer E-Jets E2. GTF engines have saved more than 400 million gallons of fuel and over 3.8 million metric tonnes of
carbon emissions since they entered service in 2016.

“Thanks to upgrades completed in close coordination with our customers in 2020, GTF engines for the A320neo family are now delivering industry-leading reliability,” said
Carroll Lane, president of Commercial Engines at Pratt & Whitney. "When you combine this with our best-in-class fuel efficiency and low carbon emissions, it's easy to see
why GTF-powered fleets have seen high utilization as the industry begins to recover.”

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Civil Corporations Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example:
Airbus: "We make it fly"

We Make It Fly

From Startup to Aerospace Giant:
The Airbus Story

Welcome to the Airbus Podcast, 'We Make It Fly'.Here you will find conversations

on everything Airbus - what the company is currently up to across its several

divisions, its plans for an innovative & sustainable futu ...More ®

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Civil Corporations Abbreviated Operating Statements

- Just a few words
- Describes overall corporate direction

Example:
Boeing: "Build something better"

@!aflzva

BUILD
SOMETHING
BETTER

Copyright © R.M. Barrett All rights reserved




Aircraft Design Process
Operating Documents countless thousands of pages...
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Alrcraft Design Processf

o D\ D

1. Military Leaders, Business Team, & Management R

Assess Need for a New Aerospace Vehicle or System |

2. Mission Specification
> and Profile Generated

SINGLE-LEGGED MISSION
2,450 NMI

MULTI-LEGGED MISSION
7AS0NMI

3. Engineering Teams 4. Designs Synthesized

Develop Designs to Meet
Mission

opyright © R.M. Barrett All rights reserved




2. Quad Charts

ST

3. Concept of Techﬁology (ConTech) g

4. Concept of Operations (ConOps)

5. Technology Readiness Level (TRL)
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Technology, System and Vehicle Descriptions

- —— C ’_;‘ . . e =
Heilmeier’s Catechismn

What are you trying to do? Articulate your
objectives using absolutely no jargon. What is
the problem? Why is it hard?

How is it done today, and what are the limits of
current practice?

What's new in your approach and why do you
think it will be successful?

Who cares?

If you're successful, what difference will it
make? What impact will success have? How will

it be measured?

What are the risks and the payoffs?
How much will it cost?

How long will it take?

What are the midterm and final "exams" to
check for success? How will progress be
measured?

R.M. Barrett All rights reserved




University of Kansas Transportation Research institute

Ultra-High Sensitivity Acoustic Vector Sensor

What are we trying to do?
Develop an acoustic vector sensor with an order of magnitude higher sensitity levels for
effective acoustic radar, UAV sense & avoid, countersniper, quiet UAV sensing etc...

How does this currently get done?
Doppler shift & conventional ACS techniques

Who does it now? MicroFlown, ShotSpotter, Boomerang
What limits present approaches? Low-Rn aerodynamics effects on filaments

What is new about our approach? Dynamic filament sweeping sheds laminar
boundary layer & increases sensing sweep area

Why, at this time, can our approach succeed? New method just proven in
the lab less than 4 mos. ago, provisional patent filed just weeks ago

What difference does our approach offer? Order of magnitude greater AVS
sensitivity, impervious to atmospheric foulants

What are the “mid-term” and “final exams?” i. Anechoic Test ii. Flight Test

How much will our approach cost? ~$1M over 3 yrs for flying POC

2120 Learned Hall, The University of Kansas, Lawrence, Kansas 66044 (785) 864-2226 barrettroku.edu



Quad Charts

Adaptive Self-Correcting T/R Module
PI: Wendy Edelstein, JPL

Objective = : S
Develor a practical and low cost adaptive L-band T/R )
e

module with integrated calibrator for use in phase- : gl‘ﬁgd-&? op

stable array antennas for interferometric synthetic I l L) pRIDEAHON

aperture radar (InSAR)applications. e e A Scheme

Performance goals are <1 deg absolute phase stability — an
and <0.1 dB absolute amplitude stability over
temperature.

Technologies include hi%h efficiency L-band T/R module; .
integrated phase/amplitude detector; closed-loop = d g

detection and correction circuitry. HightEf ficiency Liband .

T/R module to be modified
with integrated calibrator

Approach: Key Milestones

Modify an existing high-efficiency L-band T/R module + Requirements, architecture, design

with built-in calibrator by: + Breadboard demo (TRL5)
1. Developing a stable closed-loop amplitude and phase + Build T/Rwith integrated calibrator

detector circuit. * Prototype validation (TRL 6)
2. Integrating the calibrator circuit into the L-band
T/R module.

3. Characterizing performance over temperature to
demonstrate ability to self-correct for variations in
insertion phase or amplitude.

Cols: Constantine Andricos, Gregory Sadowy, JPL

04/07




University of Kansas Transportation Research institute

Supersonic Hovering Aerial Vehicle (SHAV) for Counterpiracy

SHAV 30 min. Intercept Range

SH-60 Intercept Range
A 15 min
{ 30 min _
O e

Navy Surface Ship
( 15 min
1hr o S

Description/Objectives/Methods

* New aircraft configuration & propulsion technology enables
counterpiracy interdiction UAV

* New multi-mode powerplant is designed to function as a turboshaft
in hover, turbojet ithrough the transonic and pressure-assisted ramjet
through the high supersonic

* 13 years of convertible aircraft design expertise including the
world's only hovering missile underpin the program via CFD, FEM &
MDO techniques.

* Posted Videos show production, fielded Subsonic Hovering Missile Prototypes

pioneered by the TRI team:
http://www.youtube.com/watch?v=64481IxJ3pE&feature=related
http://www.youtube.com/watch?v=k2mFhrjfoF Q&feature=related
http://www.youtube.com/watch?v=1CCbo_hWS-U&feature=related

Budget & Schedule

Task FY12 FY13 FY14

1. SHAV Modeling -
2. SHAV Pwrplint Design
3. SHAVFabrication

4. SHAV Tunnel Testing
5. SHAV Flight Testing

Budget: $55M/ yr

2120 Learned Hall, The University of Kansas, Lawrence, Kansas 66044 (785) 864-2226 barrettroku.edu



Ultra-High Sensitivity Acoustic Vector Sensor (AVS)

Military Impact

Problem: Current forms of acoustic sensing technologies like
ShotSpotter and Boomerang have limited accuracy levels,
perform poorly when exposed to periodic signals (like
propellers & turbines) and are easily confused by reflected
waves.

» UAV sense and avoid systems, passive acoustic radar and
highly accurate countersniper systems will enabled.

* Acoustic spatial sensing akin to that of bats is now enabled by
this new technology

Description/Objectives/Methods

* A newly invented system improves the accuracy levels of the
world's leading AVS systems by nearly an order of magnitude

* Because the leading AV'S systems are foreign, other armed forces
are taking advantage of this branch of technology to make highly
advanced countersniper systems. Currently, the US has no edge in this
area.

* This important improvement allows for nearly an order of mangitude
in accuracy via increasing swept sensor areas, while maintaining
nascent sensor form factor. Low Rn effects are mitigated by very high
speed dynamic sweep patterns. The ultimate goal is to give vehicles
the same situational awareness that bats possess either passively or
actively.

Budget & Schedule

Task FY10 FY11 FY12

1. UHSAVS Design
2. UHSAVS Fabrication
3. UHSAVS Aneochic Test

4. UHSAVS Field Testing
5. Data Reduction

Budget: $3001</ yr

2120 Learned Hall, The University of Kansas, Lawrence, Kansas 66044 (785) 864-2226 barrettroku.edu
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Concept of Technology

ConTech

Definition: A Concept of Technology (CONTECH)
Is a user-oriented document that "describes the
characteristics of a particular technology from a
user's perspective. A CONTECH also describes
the interface with the whole machine, vehicle,
system and/or system of systems and describes
how it will enhance a particular mission
characteristic on levels big and small.”




Example Concept of Technology e

Pressure Adaptive Honeycomb (PAH) Flap Systems & Q\\_,

L~W

Gust front

1. During steady flight, 2. Upon entering gust field, the 3. At the center of the 4. As the aircraft exits the gust

the PAH wing is trimmed PAH trailing edge deflects downburst, the airfoil retrims ~ field, the trailing edge deflects

atagiven C,. upwards, relieving lift, itself to camber neutral. hard down, maximizing CL,
maintaining steady flight. maintaining steady flight.
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Concept of Operations

ConOps

Definition: A Concept of Operations (CONOPS) is a
user-oriented document that "describes systems
characteristics for a proposed system from a users
perspective. A CONOPS also describes the user
organization, mission, and objectives from an
integrated systems point of view and is used to
communicate overall quantitative and qualitative
system characteristics to stakeholders.”



Very Basic Conops Example

Maneuver 1

Confirm Coplanar
Maneuver 2

\ Con,Xirm Man. 1

ConfirmMan. 2 Coplanar Maneuver

Establish Comm w/Target

. Av Maneuver
, Communication
v Downlink/Uplink

Confirm Crosslink Comm

Attitude/Position Hold

GPS Functionality

/

Confirm Attitude/Position
Hold

Initial State Vector

Target
= @A ggieSat

/’/ Separation from ESPA

Separation Confirm
Confirm GPS Solution

Launch




Basic Conops Example

- Radar Payload
Global Hawk UAV /- —SAR Strip-Map at 1m

S ﬂt,i;?e? %@ —SAR Spotlight at 0.3m
24 hrs Time on Station 1550 Mbps SATCOM —ggﬂggade R(f KT MDV)
@ 3,000 NM radius - (Ku, UHF) —20 - m Range

-
" — « EO/IR Payload

———

LOS and _NIIRS >6.0 {(EQ)

Relay L7 —NIIRS »5.0 (IR)
Sensor Data /
1.5-137 Mbps

» Both Payloads Carried
Sensor Data —40,000 sq NM OR 1,900 Spots
1.5-50 Mbps per Mission SAR or EQJ/IR

‘\l\ Launch and
UHF C? Recovery

EI Element

Tactical
Users

Mission Control Element
& Exploitation Systems

Copyright © R.M. Barrett All rights reserved




Basic Conops Example

@_ﬂﬂl’lﬂﬂ RAM 7 Conference 2014

ANSA0 R ANgg

Why SLED-STAMP?

Problem = Lack of Maintenance Situational Awareness
Solution = Real Time “TOOL” = SLED-STAMP

o Maintenance planning (P4T2) based on real-time, over-the-air fault reports
o Improved accuracy and consistency in fault reporting

o Provides Maintenance Production Control with useful planning data
o Reduces troubleshooting time; potential increases in availability

Maintenance Concept of Operations (CONORPS) driven design

Approvedforpublicrelease. Reproduction of materials may be subjectto copynght laws. Non-Technical / Administrative Data Only. Not subjectto EAR or ITAR Export Regulations. 3




2 . - s ey
~ R LOMmMmance Lenlet
tansporier . -

— P,

D "

(Cartiot

b
=
Q
3
S
2
S
Q
=
N
8
N
(V]
o
<
&
©
8
o
N
S




SPARTAN Scout
Army Concept of Operations (CONOPS)

Wide Area Ops/Comms ~ .
- '“u,

*’ *
. *
Patrol Boats
With Weapons

——

- b
—

- 3 - —r— ~ 4;‘ ’ = ) ‘.- .- - ; - ) .; . _M-,A‘ ,' - : ¥~ »
Army Pursuing ISR/FP & Bathymetry Mapping Capabilities forIl tra & Inte -Thlatef Sealift
and Precision Strike Against Threat Targets

| JLOTS Symposium Feb03 Page 1 -22 August 2014

opyright © R.M. Barrett All rights reserved
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Technology Readiness Level (TRL)

System Test, Launch
& Operations

System/Subsystem
Development

Technology
Demonstration

Technology
Development

N

Research to Prove
Feasibility

Basic Technology
Research

Actual system “flight proven” through successful
mission operations

Actual system completed and “flight qualified”
through test and demonstration (Ground or Flight)

System prototype demonstration in a space
environment

System/subsystem model or prototype demonstration
in a relevant environment (Ground or Space)

Component and/or breadboard validation in relevant
environment

Component and/or breadboard validation in laboratory
environment

Analytical and experimental critical function and/or
characteristic proof-of-concept

Technology concept and/or application formulated

Basic principles observed and reported




Introduction to Systems Engineering

- "Some" concensus on precisely what SE is and what it does

- Some technologists profess to have the only "true" definitions, but
there are no "absolute" terms. DoD, International Council on
Systems Engineering (INCONSE), various professors all have their
own slightly different language

- Basically: modern terminology and managerial jargon for what has
been going on in the aerospace industry for more than a century

Copyright © R.M. Barrett All rights reserved




Introduction to Systems Engineering

Problem vs Solution:




Introduction to Systems Engineering

Problem vs Solution:

"WHAT "WE DREAM
UP AT KICKOFF

Understand W

h

"WHAT "WE SETTLE "WHAT THE
FOR AT LAUNCH USER NEEDS

What and How # well as When,
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INTEGRATIVE SYSTEMS SCIENCE

Identifying, exploring, and understanding patterns of complexity through contributions from

Foundations Theories Representations
Meata-theones of Methodology, General Systerms Theory, Systams Modeals, Dynamics, Neatworks,
Ontclogy, Epistemology. Axiology, Pathology, Complexity, Anticipatory  Cealuar Autormata. Life Cycles,
Praxiclogy (theary of s&ffectiva Systerms, Cybemetics, Autopolasis, Queuas, Graphs, Rich Pictures,
action), Teledlogy, Semictcs and Living Systerrs, Scence of Generc  Narratives. Games and Dramas,
Semicsis, Categones, etc. Design, Orgarnzation Theory, alc Apant-based Simuahons, efc.

i ————p i

SYSTEMS THINKING i \

Appreciative and reflective practice using

systems-paradigm’ concepls, principles, patterns,
e

SYSTEMS APPROACHES TO PRACTICE

Addressing complex problems/opportuniies using methods, tools, frameworks, practice patterns, elc.

Png'nﬁc, Pluralist, or Critical multi-methodology uses heuristics, prototyping, modsal uniolding.
boundary aribigues, sic. ., o understand assumptions, contextis, and constraints, includng complaxty from
stakahoider values and valuations. choosss approprate mix of ‘hard, ‘solt, and custom meathods, sess
systams as networks, socisties of agents, organisms, ecosystems, rivzomes, discoursaes, machines, sic

‘Hard' methods are suted o soving welldelined  "Soft' methods are sulted © structuning problems
problems with raiable data, clear opmization goals, involvng incormpliste data, unclear goals. parspective
and al most cbhpcive complexty; use maching and role complexty elc; use leaming systam
metaphor and realstiuncicnalist foundations metaphor and construcivistinterpratnvist foundations

C Pyt g
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\ ang Bx, i
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Solic;
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Introduction to Systems Engineering

ystemic Aspect

refers to the holistic appreciation
PROBLEM AN\ of the problem/system of interest,
: ) considering its context,
stakeholders, and the
interrelationships and
interconnections

( SYSTEMS THINKING

refers to taking a structured, orderly
approach to solve the problem and to
implement the system

Sysiemahc Asp

System Life Cycle
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1937

1939-45

1951-80

1956

1960-70

1962
1989
1990
1990-2000
1994
2002
2008
2009-2012
2019

2023

Introduction to Systems Engineering

British multidisciplinary feam to analize the air defence system

Bell Labs supports NIKE development ( 1st US operational anti-aircraft missile system )
and Intercontinental Ballistic Missiles (ICBM) Program.

SAGE ( Semi-automatic Ground Enviroment ) Air Defense System defined and
managed by MIT/Jay Forrester

Invention of systems analysis by RAND corp.

Apollo Program
First SE standards ( e.g. MIL-STD 499, NASA procedures )

Publication of Arthur D. Hall - A Methodology for Systems Engineering
EIA recognizes SE as important part of system development

NCOSE is founded

Release of SE standards IEEE 1220, EIA 632

NCOSE renamed to INCOSE

Release of ISO/IEC 15288

App. 6500 INCOSE members worldwide

Systems Engineering Body of Knowledge (SEBoK)

17000+ INCOSE members worldwide (70+ Chapters 35+ Countries )

INCOSE Systems Engineering Handbook version 5




Introduction to Systems Engineering

The Systems Engineering Process

Custome Investigate Modelthe| | = . Lauthn:h Assess Srocuck
Needs Alternatives System g Performance Process

System

. O N e
F e Ty F o T 4 T 4
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Introduction to Systems Engineering

System Requirements

1. Mandatory requirements insure that the system satisfies the customer's operational need. Mandatory requirements (1)
specify the necessary and sufficient conditions that a minimal system must have in order to be acceptable (2) must be
passed or failed, there is no middle ground, and (3) must not be susceptible to trade-offs between requirements. Typical
mandatory requirements might be of the following form: The system shall not violate federal, state or local laws. Mandatory
requirements state the minimal requirements necessary to satisfy the customer's need.

2. Tradeable Requirements (Objectives) are evaluated to determine the preferred designs. Tradeoff requirements (1)
should state conditions that would make the customer happier (2) should use scoring functions to evaluate the criteria, and
(3) should be evaluated with multicriterion decision aiding techniques because there will be trade-offs between these

requirements.

Sometimes there is a relationship between mandatory and tradeoff requirements, e.g. a mandatory requirement might be a
lower threshold value for a tradeoff requirement. The words optimize, maximize, minimize and simultaneous should not be
used in stating

Quality function deployment (QFD) is useful in identifying system requirements

Verify and validate requirements
Each requirement should be verified by logical argument, inspection, modeling, simulation, analysis, test or demonstration.
Validating requirements means ensuring that

1) the recommended solution satisfies the actual needs of the customer

2) the description of the requirements is consist and complete

3) a system model can satisfy the requirements

4) a real-world solution can be tested to prove that it satisfies the requirements.

Requirements are often validated by reference to an existing system that meets most of the requirements.
Viee Fe,
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Introduction to Systems Engineering

PROJECT PLANNING
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Introduction to Systems Engineering

Agreement
Processes

Organizational
Project-Enabling
Processes

ISO 15288

Technical
Management

Processes

Acquisition Process

Life Cycle Model
Management Process

Project Planning Process

Supply Process

Infrastructure
Management Process

Process Assessment and
Control Process

Portfolio Management
Process

Decision Management

Process

Human resource
Management Process

Quality Management
Process

Configuration
Management Process

Knowledge Management
Process

Process

Processy
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Introduction to Systems Engineering
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DPrft.)i?c.t | | & Validation
efinition
Architecture & - Sy.stem
Verification &

Requirements i
Validation

Detailed Integration, Project

Design Test, & Test &
Verification Integration



Introduction to Systems Engineering

A role is the part that is played within a specific work process and within the company. Systems
engineers will typically hold many positions, each with a different combination of roles.

Concept

Creator
In-Service

upport Engineer

CONCEPT OF OPERATIONS & «——
OPERATIONS MANTENANCE

System
< Analyst OPERATIONAL

Requirements REQUIREMENTS / ACCEPTANCE

Owner
TEST

V&V Engineer

SPECIFICATIONS
SYSTEM

System >  ARCHITECTURE VERIFICATION
Architect

INTEGRATION &
DESIGN SUB-SYSTEM TEST Systems Integrator
Detailed

Designer

IMPLEMENTATION

Copyright © R.M. Barrett All rights reserved




Introduction to Systems Engineering

Desired SE Personality Traits

intellectual curiosity—
ability and desire to

ability to see the big A ability to make

picture-yet get into system-wide
the details connections

comfortable with
uncertainty and
unknowns

comfortable
with change

behavioral
characteristics
diverse technical skills— of a good systems proper paranoia—
ability to apply sound engineer expect the best, but
technical judgment plan for the worst

exceptional strong team
two-way member and
communicator leader

appreciation for self confidence and
process-rigor and decisiveness-short of
knowing when to stop

opyright © R.M. Barrett All rights reserved
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Thursday
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Today’s Schedule:

e Call Roll
e Service/Outreach Sign-Ups:

Mon. 10/23 Eisenhower Middle School, Abilene

Mon. 10/30 Wamego Middle School
Sat. 12/2 Flint Hills Discovery Center, Manhattan
Sat. 12/9 Flint Hills Discovery Center, Manhattan

? Farley Elementary visit to KU Campus
e Mid-Semester Jeopardy/Quiz Questionnaire

e Competitions
e Small Report 5

Copyright © R.M. Barrett All rights reserved
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/

Fall

2023 OUfreaCh ACfiVi‘l‘ieS Driver/Rider signups

tivie,Joseph
ailey,Lucy M
arland,Jack A
onham,Maggie E
raaten,Niels C
aulfield,Camden Lee
oppens,Ryan
argahi,Alex
enault,Carson Robert
eng,Keyu

illon,Peter
odge,Andrew
unlay,Joshua P
utta,Sap

oster,Dean C
illies,Gunnar
oudschaal-Frazier,Gracyn Jane
uzman,Jonathan Alan
arder,Samuel A
eide,Rhett Gile
orst,Evelyn
unt,Wesley Afra
unnare,Nupoor
eathley,Liliana Gabriel
ing,Kathryn M
uligowski,Payton M
arsen,lsaac

Mon. Mon. Sat.
10/23 10/30 12/2

X

Sat.
12/9

[Linthavong,Cherry
|Lofland,Chris C
[Marshall,Jeb O
[Mays,Benjamin S
[Mcmichael,Barrett
[Mcnulty,Jack B
[Mistretta,Anthony J
[Olson,Kadin Lee
[Platt,Charlie M
|Poznanski,Joshua
|[Reida,Reanne N
|Reidy,Macoy M
[Relan,Jennifer
[Richardson,Jake
|Russell,Lucas S
[Schneider,Cade W
[Shah,Dhairya
[Sullivan, Tim Michael
[Sutton,Joshua T
|[Svoboda,Benjamin C
[Thorson,Johnathan A
[To,Hoang Minh
[Torok,Jackson P
[Torres Leon,Hector
[Waggoner,Alex
[wall,James Edgar
[Wegiel,Jeremy L

Sat.
12/9

Sat.
12/2

X

Mon.
10/30

Mon.
10/23

L R
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UPGOMING-AEROSPAGE-JEOPARDY-TOPICS

Game 3

Commercial
Transports

General Aviation

Fighters

Aircraft Designers

Aerodynamics

Stability & Control

Game 4

Amphibians

Homebuilts

Interceptors

Politicians

Performance

Materials &
Processes

Game 5

Bombers

Autogyros

Lighter than Air

Military Leaders

Propulsion

Structures

Game 6

Before WWI

Naval Aviation

Transport
Helicopters

Aerospace
Professors

Strength of
Materials

Fluid Mechanics

Game 7

Gliders

X-Planes

Launch Vehicles

Astronauts

Weight Sizing

Conversions

Game 8

Cold War

Tactical Missiles

Commercial
Transports

First Flights

Stability and Control

Piston Engines

Game 9

Russian Aerospace

European Aerospace

Canadian Aerospace

Doctrines &
Agreements

Rocket Engines

Jet Engines

Game 10

Experimental
Airplanes

Experimental
Rotorcraft

Attack Airplanes

Corporate Leaders

Wing Sizing

Configurations

Game 11

Business Transports

Prehistoric
Aerospace Devices
& Lore

VTOL Aircraft

KU Professors

Stability and Control

Exoatmospherics

Game 12

NASA Trivia

Surface-to-Air
Missiles

Unusual Weapons

Aerospace Laws

The Atmosphere

Materials &
Processes

Game 13

Military Transports

Pioneer Years

Low Observables
Aircraft

Combat Pilots

Supersonic
Aerodynamics

Aircraft
Configurations

Game 14

Aerospace
Economics

Strategic Missiles

Hard-Launched
Munitions

Aerospace Museums

Guidance,
Navigation &
Control

Aerospace Safety
Practices

Game 15

Urban Air Mobility

Flying Toys and
Sports

Air Crashes and
Fatalities

KU & KUAE History

Design Practices

Circuits and
Instrumentation

Game 16

Record Setters

Failed Designs

Aerospace Scandals
& Cover-Ups

Dirty Politics

Design Practices

Finite Element
Methods
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AE 521 Jeopardy/Quiz Questionnaire

(Circle your choices)

Do you want Dr. B. to continue with the buzzer quiz/Jeopardy type edutainment games in the last hour of class periods?
Yes No

Do you want Dr. B. to revert to straight up “normal” Powerpoint buzzer quiz format or keep the Jeopardy format?
“Normal” Buzzer Quiz format Jeopardy format

Do you feel that you have learned or are learning from the buzzer quiz/Jeopardy edutainment games?
Yes No

Suggestions for improvement:




Why do we compete?

i.) Proper training
-Most things you will do in your working life will be competitive
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Why do we compete?

i.) Proper training
-Most things you will do in your working life will be competitive

ii.) Enable you to work as a member of a competitive team |
-Think strategically
-Hone time and personnel management sKills
-Make a better product/outcome than the competition
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Why do we compete?

i.) Proper training
-Most things you will do in your working life will be competitive

ii.) Enable you to work as a member of a competitive team |
-Think strategically
-Hone time and personnel management sKills
-Make a better product/outcome than the competition

iii.) Demonstrate your skills to others outside of KU
-Helps you, personally )
-Helps maintain the reputation of KUAE grads w/in mdus’rry
-Enhances your employability & that of future Jayhawks
-Helps maintain national rankings of KUAE Department
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Why do we compete?

i.) Proper training
-Most things you will do in your working life will be competitive

ii.) Enable you to work as a member of a competitive team |
-Think strategically
-Hone time and personnel management sKills
-Make a better product/outcome than the competition

iii.) Demonstrate your skills to others outside of KU
-Helps you, personally )
-Helps maintain the reputation of KUAE grads w/in mdus’rry
-Enhances your employability & that of future Jayhawks
-Helps maintain national rankings of KUAE Department

iv.) Solidify friendships - you'll need them

v.) Have a better life




Spring Competitions
AE 522/722 Teams

e Seniorocracies, NOT Democracies

® Good to recruit both <Seniors & non-AE's
- Juniors are generally best - good CAD
- Underclassmen used for STAMPED data
- Photoshop, Paint, Illustrator skills useful
- Architecture & Design students great renderings

- Art students awesome for real artwork
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Spring Competitions
AE 522/722 Teams

e Seniorocracies, NOT Democracies

e Good to recruit both <Seniors & non-AE's
- Juniors are generally best - good CAD
- Underclassmen used for STAMPED data
- Photoshop, Paint, Illustrator skills useful
- Architecture & Design students great renderings
- Art students awesome for real artwork

e Sooner teams established, sooner recruiting begins

® Good team structure:
1 Uber-organizer
+ 2-4 Motivated AE Seniors
+ 1-2 AE Juniors with great CAD chops
+ 1-2 AE Underclassmen
+ 1-3 Arch./Design/Art students

Vg
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Spring Classes & Activities
AE 522

e AIAA UGrad. competitions
e VFS UGrad. Competition

AE 592

e AIAA DBF - get 1-3 hrs tech. elective credit.
Will NOT count as 2"? Design course |

AE 722

e VFS Grad. Team VTOL
e AIAA Grad. Team Aircraft
e AIAA Grad. Team Missile

Copyright © R.M. Barrett All rights reserved




8

Spring Competitions - Structure & Judging7

AE 522

e AIAA UGrad. Team Heavy Lift

- We have great contacts among alumni to help

- Judges stacked against us - many with conflicts of interest

- Largest field - 54 competitors last year

- Not after best concept, mostly diversity well-known of non-KU institutions

- Last big win was 2014

- Path to win award is to join up with foreign university, let them glue their name
on the report, we do the work.

- Winning concepts have been mixed, but mostly conservative

Copyright © R.M. Barrett All rights reserved
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Spring Competitions - Structure & Judging7

AE 522
e AIAA UGrad. Team Heavy Lift § K
x 7 %‘og\\. |

- We have great contacts among alumni to help

- Judges stacked against us - many with conflicts of interest

- Largest field - 54 competitors last year

- Not after best concept, mostly diversity well-known of non-KU institutions

- Last big win was 2014

- Path to win award is to join up with foreign university, let them glue their name
on the report, we do the work.

- Winning concepts have been mixed, but mostly conservative

e AIAA UGrad. Individual Strato. Payload

- Most other schools don't prepare individuals well for individual, so we're competitive
- Highest probability of winning a prize (we've done well in the past)

- NEWT is somebody's pet project - must do deep research

- More work than team, but no team "baggage” to haul around

Copyright © R.M. Barrett All rights reserved
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Spring Competitions - Structure & Judgingso

AE 522

e AIAA UGrad. Team Heavy Lift

- We have great contacts among alumni to help

- Judges stacked against us - many with conflicts of interest

- Largest field - 54 competitors last year

- Not after best concept, mostly diversity well-known of non-KU institutions

- Last big win was 2014

- Path to win award is to join up with foreign university, let them glue their name
on the report, we do the work.

- Winning concepts have been mixed, but mostly conservative

e AIAA UGrad. Individual Strato. Payload

- Most other schools don't prepare individuals well for individual, so we're competitive
- Highest probability of winning a prize (we've done well in the past)

- NEWT is somebody's pet project - must do deep research

- More work than team, but no team "baggage” to haul around

e VFS UGrad. Disaster Relief UAS

- Competition tilted towards "big rotorcraft" schools

- Good only for people who are truly interested in VTOL

- Possible to crack with wind tunnel, CFD and/or flight tests

- Winning concepts have been mixed - some conservative, some aggressive

Copyright © R.M. Barrett All rights reserved

_antiR ol
VT 4-"‘
o % (%) .
- -
.- -



AE 522

® AIAA UGrad. Team Heavy Lift N \
- We have great contacts among alumni to help 'ﬁ/.x‘w?‘*f X
- Judges stacked against us - many with conflicts of interest I |
- Largest field - 54 competitors last year "
- Not after best concept, mostly diversity well-known of non-KU institutions
- Last big win was 2014

on the report, we do the work.
- Winning concepts have been mixed, but

UGrad. Disaster Relief UAS

- Competition tilted towards "big rotorcraft" schools

- Good only for people who are truly interested in VTOL

- Possible to crack with wind tunnel, CFD and/or flight tests

- Winning concepts have been mixed - some conservative, some aggressive
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AE 592

e AIAA DBF
- Great for team building
- Weather a big factor
- No straightforward way to win
- Wonderful, but maddening crap shoot
- Winners "game the rules” the best
- Hardware at airport = obstacle, but manageable
- Often devolves to $ contest
- National teams bring $100+k worth of aircraft
- Trip expensive & exhausting, but fun
- Massive learning experience at all levels
- Hiring managers love to hear about DBFish activities

Copyright © R.M. Barrett All rights reserved
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Spring Competitions - Structure & Judgin983
AE 722

® VFS Grad. Disaster Relief UAS
- Really hard given top rotorcraft schools always win
- We have "ace in the hole" in terms of experience & flight test data
- Top rotorcraft schools teach 9 - 12 helicopter classes...
- We teach 1 helicopter class... On a good year
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Spring Competitions - Structure & Judgin984
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AE 722

® VFS Grad. Disaster Relief UAS
- Really hard given top rotorcraft schools always win
- We have "ace in the hole" in terms of experience & flight test data
- Top rotorcraft schools teach 9 - 12 helicopter classes...
- We teach 1 helicopter class... On a good year

e AIAA Grad. Team Aircraft Electric Sailplane

- Judging straightforward, little funny business detected
- We have strategic advantage via Prof. Depcik

- This year challenging, but well within reach

- Good chance of success
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pring Competitions - Structure & Judgingss
AE 722

® VFS Grad. Disaster Relief UAS
- Really hard given top rotorcraft schools always win
- We have "ace in the hole" in terms of experience & flight test data
- Top rotorcraft schools teach 9 - 12 helicopter classes...
- We teach 1 helicopter class... On a good year

e AIAA Grad. Team Aircraft Electric Sailplane
- Judging straightforward, little funny business detected
- We have strategic advantage via Prof. Depcik
- This year challenging, but well within reach
- Good chance of success

e AIAA Grad. Team Rapid Reaction Satellite Launcher K.
- Extremely tough, but fair. Graduates highly sought.
- Top prize = well executed design on only what they want
- Georgia Tech fields giant team & 3+ faculty + giant codes
- 2" & 374 place = best technical solution, but not what they want

B
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Spring Competitions - Structure & D‘udging86
AE 722

® VFS Grad. Disaster Relief UAS
- Really hard given top rotorcraft schools always win
- We have "ace in the hole" in terms of experience & #'jght test data

- We have strategic advantage via Prof. Depcik
- This year challenging, but well within reach
- Good chance of success

- Top prlze = well execu’re “ \Na\‘\gs
. e of < 3+ Facul'ry + giant codes
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Think about which one(s) you want to do...

AIAA UGTeam AIAA UG Indiv. AIAA GTeam VFS Disaster Relief
Student Heavy Lift Strato Payload Electric Sailplane AIAA Missile UAS Graduation

Ativie,Joseph
Bailey,Lucy M
Barland,Jack A
Bonham,Maggie E
Braaten,Niels C
Caulfield,Camden Lee
Coppens,Ryan
Dargahi,Alex
Denault,Carson Robert
Deng,Keyu
Dillon,Peter
Dodge,Andrew
Dunlay,Joshua P
Dutta,Sap
Foster,Dean C
Gillies,Gunnar

Goudschaal-
Frazier,Gracyn Jane

Guzman,Jonathan Alan
Harder,Samuel A
Heide,Rhett Gile
Horst,Evelyn
Hunt,Wesley Afra
Junnare,Nupoor
Keathley,Liliana Gabriel
King,Kathryn M
Kuligowski,Payton M

Larsen,lsaac
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Think about which one(s) you want to do...

AIAA UGTeam AIAA UG Indiv. AIAA GTeam VFS Disaster Relief
Student Heavy Lift Strato Payload Electric Sailplane AIAA Missile UAS Graduation

Linthavong,Cherry
Lofland,Chris C
Marshall,Jeb O
Mays,Benjamin S
Mcmichael,Barrett
Mcnulty,Jack B
Mistretta,Anthony J
Olson,Kadin Lee
Platt,Charlie M
Poznanski,Joshua
Reida,Reanne N
Reidy,Macoy M
Relan,Jennifer
Richardson,Jake
Russell,Lucas S
Schneider,Cade W

Shah,Dhairya

Sullivan, Tim Michael
Sutton,Joshua T

Svoboda,Benjamin C

Thorson,Johnathan A
To,Hoang Minh
Torok,Jackson P
Torres Leon,Hector
Waggoner,Alex

Wall,James Edgar
Wegiel,Jeremy L
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IAE 521 Small Report 5 Required Contents

Due Wednesday 18 October 8am to: kuaerodesign@gmail.com
Total Points: 50

Notes on Individual Assignment:
Note that the work to be performed for this report is to be done by an individual student. No other
aid may be offered or given from other students or individuals outside of AE 521 course.

AES21_Report5_StudentLastName.docx example: AE521 Report5_Snodgrass.docx
AES21 Report5_StudentLastName.pdf example: AE521 Report5_Snodgrass.pdf
Note that you must turn in docx, .pdf and coding files

What follows is a specification for the minimum required contents report. 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, except the Introduction and the Summary/Conclusions chapters.

Report Title: AE 521 Report 5 Competition Design Choice, ConOps, Mission Specification & Profile

Cover - This is a good idea for both the .doc and .pdf files as it will be necessary when the file is printed to
a hard copy. Name all team members.

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).

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
LIST OF SYMBOLS
ACKNOWLEDGMENT
1. INTRODUCTION
2. CHAPTER 2 MAJOR HEADING
2.1 Chapter 2 First Section
2.2 Chapter 2 Second Section
2.2.1 Chapter 2 First Subsection of Second Section

etc.



IPage 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.

List of Symbols
Symbol Definition

c chord

C integration constant
C: mean geometric chord

derivative of integration constant with takeoff weight
second derivative of chord with span
section lift coefficient
rolling moment coefficient

airplane lift coefficient
section lift curve slope

airplane lift curve slope
yawing moment coefficient

yawing moment coefficient with respect to sideslip
rolling moment
Mach number, pitching moment
yawing moment
thrust
weight

Greek Symbols
a Angle of Attack
B Sideslip angle
etc.

Subscripts
o Due to flap deflection
TO Takeoff
etc.
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Notes on Generated Codes and Plots

Any suitable code may be used (like Excel, MatLab, other coding language). The original code must be
turned in with the homework. If Matlab or another computational code is used to generate figures in the
body, include the code in a separate appendix, one appendix for each code used. If Excel is used, then
include screen shots. Note that both Matlab and Excel (and any other computational codes) must be
submitted separately as well.

1. Introduction:
Choose a competition design to analyze the rest of the semester and possibly in the Spring. Describe
why you like this design better than the others. If you choose a design of your own construction, tell the

2. Abbreviated Operating Statement (AOS)
Generate an AOS for your chosen design. Make it good and put some thought in it.

3. Concept of Operations (ConOps)
Generate a ConOps for your chosen design as was covered in class. Show all principal mission
phases and interactions

4. Mission Specification

By using the results of Chapter 3, determine the local section lift coefficient, Ci(y) assuming cruise
speed. Plot your results showing local section lift coefficient, Ci(y) on the vertical axis and semispan y(ft)
on the horizontal axis.

5. Mission Profile
Generate a Mission Profile for your chosen design as was covered in class. Make SURE to do it in 3
dimensions with a CAD ribbon as was covered.

6. Summary and Recommendations
6.1 Summary

Summarize the contents of the report in a few sentences or (better) bullet points that are properly
introduced with a grammatically complete sentence.

6.2 Recommendations

Make any real recommendations about the performance estimation. You must include at least one
recommendation. Be sure to start with a phrase like: “This author recommends that:” or similar.

2N
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= () versifv

Airplane Design Series by Prof. Jan Roskam
‘ Part I: Preliminary Sizing of Airplanes

= Part IT: Preliminary Configuration Design and
\ Integration of the Propulsion System

Part II1: Layout Design of Cockpit, Fuselage, Wing
and Empennage: Cutaways and Inboard Profiles

Part IV: Layout Design of Landing Gear and Systems
Part V: Component Weight Estimation

" Part vI: Preliminary Calculation of Aerodynamic,
‘ Thrust and Power Characteristics

Part VII: Determination of Stability and Control and
Power Characteristics

Part VIII: Airplane Cost Estimation: Design,

' De velopment , Manufacturing and Operating

o

R ep o t I This Lecture: PartII, pp 1-2 " Next Lecture: PartII '



Kansas University

Airplane Design Series by Prof. Jan Roskam

Part I: Preliminary Sizing of Airplanes

Provides a rapid method for sizing an aircraft and determining:

» Gross take-off weight, Wto

e Empty Weight, We

e Mission Fuel Weight, Wf

e Maximum Take-off Thrust, Tto or Take-off Power, Pto

e Wing area, S

e Max, lift coefficients, clean, take-off and landing, C_max, Cimaxtor CLmaxt

opyright © R.M. Barrett All rights reserved
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sas University

Airplane Design Series by Prof. Jan Roskam

Part I: Preliminary Sizing of Airplanes
Mission Specification and Profile are Necessary to Start, Including:

e Payload with full specifications

e Range and/or loiter requirements

e Operating Altitudes

e Field lengths for take-off and landing

e Fuel reserves

e Climb requirements

e Maneuver requirements

e Certification base (FAR 23, 25, Experimental, LSA, Military etc.)

Repart I This Lecture: PartI, p2 "= 3 Next Lecture: Part 1 %)



Copyright © R.M. Barrett All rights reserved

Kansas Universrty

Top-Level Design

Process: Military

Specific Required Operational

Contractor Identifies Need to Military

Capability (ROC) Identified by Military

Initial Design and Trade Studies

ConOps Generated

Request for Proposal (RFP)
Issued (Often Including Mission
Specification and Profile(s))

Mission Spec. & Profile Refined

Objective Function Defined

Suitable Candidates

Candidate Configurations Generated

Selected

L\b

Basic Modeling Performed, Each Configuration Scored

Preliminary Sizing
\—\1/

Preliminary Design

—

If all is well: Full-Scale Design &

Development

Répart / This Lecture: Part I, p3

oy
Y
S
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Next Lecture: Part I R
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Top-Level Design Process: Civil Aircraft

Market Niche Analyzed, Corporate Directions, National Goal Set, Board of
Directors and/or Shareholders or Owners Determine Need for New
Aerospace System

Initial Design and Trade Studies

ConOps Generated

Request for Proposal (RFP)
Issued (Often Including Mission
Specification and Profile(s))

Mission Spec. & Profile Refined

Objective Function Defined

Candidate Configurations Generated

Suitable Candidates

Selected

\W Basic Modeling Performed, Each Configuration Scored

Preliminary Sizing

—

Preliminary Design

—

If all is well: Full-Scale Design & Development
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Overall Aircraft Design Process from Mission Spec. & Profile i

Mission Spec. & Profile

|

Preliminary Sizing:
Wto, We, Wpl, W,
Tto, Pto,

S, Clmax; CLmaxto, Clmaxt

Sensitivity Studies: * Definition of R &D Needs, Refinement of Spec.

|
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Overall Aircraft Design Process from Mission Spec. & Profile

Part I:
Part II:

Preliminary Configuration Layout and

Propulsion Svstem Intearation * Initial Layout of Wing and Fuselage
P y 9 * Class I: tail Sizing, Weight and Balance, Drag Polar

¢ Initial Landing Gear Disposition
(Parts I, IV, V VI)

Configuration Candidates Identified and Sizing Iteration and Reconfiguration
One or More Selected for Further Study

* Layout of Wing, Fuselage and Empennage

* Class ll: Weight & Balance, Drag Polars, High Lift, S&C
* Performance Verification

Refinement of Preliminary Configuration * Preliminary Structural Layout

* Landing Gear Disposition and Retraction Check

* Cost Calculations

(Parts Il through VIIl)

Preliminary Configuration Design Finished - ready for Detailed Design

Copyright © R.M. Barrett All rights reserved
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Top-Level Design Process: Civil & Military

Decision-Makers Recognize Need for New Aerospace Aircraft System

Initial Design and Trade Studies

v

Request for Proposal (RFP) Issued

1. ConOps Generated

2. Mission Spec. & Profile Refined
v

3. Objective Function Defined

4. Candidate Configqurations Generated

5. Basic Modeling Performed, Each Configuration Scored

J

6. Suitable Candidates Selected
VY

7. Preliminary Sizing
v

8. Preliminary Design

y

If all is well: Full-Scale Design & Development
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Step 1: Concept of Operations

ConOps

Describes systems characteristics for a proposed system from a user's
perspective. A CONOPS also describes the user organization, mission, and
objectives from an integrated systems point of view and is used to communicate
overall quantitative and qualitative system characteristics to stakeholders.

SPARTAN Scout
Army Concept of Operations (CONOPS)

— UAV
i _’ <™ Wide Area Ops/Comms > -

PN

-

Precision
Strike
4—.
.h *
Patrol Boats
With Weapons

———— B e e WO ’ — T

- "‘;_;—' - — S - ,,7.‘ =
Army Pursuing ISR/FP & Bathymetry Mapping Capabilities forIIntra & Inte -Th;atef Sealift

e o, and Precision Strike Against Threat Targets ' i ad T
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Step 2: Mission Specification & Profile

Mission Specification

Describes in words and with numbers the desired performance and
constraints of the system as well as general charactenstlcs to be
optimized and requirements which must be met.

Mission Profile
Presents in a graphic format all of the major events and mission legs
which make up the entire mission. Missile, munition and rocket mission
profiles often include elapsed times.

Figure 1.1.2: Endo-atmospheric mission profiles

Copyright © R.M. Barrett All rights reserved
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Step 2: Mission Specification & Profile

Example Mission Specification — Attack Aircraft

Design Mission Requirements

Crew 2 crew members (zero-zero ejection seats)

Range Minimum 2,500 nmi (Ferry Mission)

Additional Considerations Survivability measures (Low Observables)
Complete missions currently feasible only with attack
helicopters

Certifications Critical technologies TRL 8 or above
MIL-STD-516C and JSSGs

Performance Requirements
Austere Field Performance Take-off & Landing over 50ft obstacle < 4000ft
Density Altitude of Austere Field Up to 6000 ft
Runway Conditions California Bearing Ratio of 5 (grass or dirt surfaces)
Service Ceiling > 30,0001t
Minimum Cruise Speed 310 kts per the mission profile

Service Life

Production Run Duration Service Life of +25 years or 15.000 hours
Hourly Cost Less costly than current market
Entry into Service 2025

Ordnance Requirements

Payload 3000 Ib. armament

Weapons Provisions Integrated gun, ability to carry rail-launched missiles, rockets,
and bombs (500 1b. max)

opyright © R.M. Barrett All rights reserved

-t

3 ‘Q;'f\'
oS
-




Step 2: Mission Specification & Profile

Example Mission Specification — Regional Jet

50-Seat Airplane | 76-Seat Airplane
EIS 2030 for first model and 2031 for second model.
Existing engine(s) or one that is in development that will be
in service by 2029. Assumptions must be documented.
Passenger Capacity (with 30- inch seat pitch) 50 76
Range 2,000 nmi 1,500 nmi
Cruise Mach Number Minimum Mach 0.78 (Target: Mach 0.80)
Approach Speed Less than 141 kts
Takeoff Length Over a 50 ft Obstacle (SL
ISA + 18°F day) 4,000 ft 6,000 ft
Landing Length Over a S0 ft Obstacle (SL
ISA + 18°F day) 4,000 ft 6,000 ft
Distance to Climb Up Less than 200 nmi -
Initial Cruise Altitude FL 320 -
Takeoff and Landing Altitude 5.000 ft above MSL (ISA + 18°F)
Crew No. 2 pilots and at least 1 cabin crew member per 50 passengers.

Pilot/Crew Weight 190 Ibs.
Baggage Weight per Pilot 30 Ibs.
Baggage Volume per Pilot 4 ft3
Passenger Weight 200 lbs.
Baggage Weight per Passenger 40 1bs.
Baggage Volume per Passenger 5 fi
Seat Width At least 17.2 inches (Target: 18 inches)
Stand up height in aisle similar to competitive aircraft.
Aircraft Cross-Section Baggage compartments are serviced ergonomically. Aisle
width of at least 18 inches.
Wingspan At most 36 meters (Target: <24 m)

Engines

opyright © R.M. Barrett All rights reserved
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Step 2: Mission Specification & Profile

Example Mission Specification — Anti-Drone Aircraft

Target UAVs

Group 2 UAVs (threshold) — group 1 UAVSs (objective)

Range

3 nmi (threshold) — 3.5 nmi (objective)

Service ceiling

3,000 ft (threshold) — 5,000 ft (objective)

Launcher + 1 missiles weight

<401b

Launcher + 10 missiles weight

<1251b

Launcher + 10 missiles pack weight

< 50 Ib (distributed across 3 people)

Interdiction rate

>10 UAVs/hour

System storage without maintenance

= 10 years

Warhead arming distance (if used)

=200 ft

Noise level withing 100 ft of launch

< 120 dBa

Launch acceleration

=2¢g’s

Time to change payload (if used)

< 5 minutes

Production rate

200 missiles and 20 launchers a year for 10 years plus 15

missiles for development testing

System initial operating capability

< December 2027

".".
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>
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Step 2: Mission Specification & Profile

Example Mission Specification — Target Missile

“\

Cruise Speed Mach 5 (threshold) — Mach 8+ (objective)

Cruise Altitude 80 kft (threshold) — 100 kft (objective)

2.500 nmi (threshold) — 3.000 nmi (objective)
Range
Capable of both round-trip and one-way missions

Runway Length < 8.000 ft

Control Remotely piloted unmanned system (autonomy permitted but not required)

Turn-around time <24 hr

> 3 X 3 X 12 ft ISR volume
= 1,000 Ib ISR mass

= 2,000 W ISR power

ISR payload : . : : :
2 downward-looking 12 in diameter transparent windows for EO/IR imagery contiguous

to the payload

Provide option for 1 X 2 ft RF antenna located on both sides of the fuselage with minimal
occlusion from vehicle and heat flux

10 aircraft and 2 ground control stations per year for 10 years plus 5 aircraft and 2 ground

Production rate . .
stations for development testing

System IOC < December 2030

opyright © R.M. Barrett All rights reserved
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Example Mission Profile — SR-71

MULTLLEGGED
T 4%

REFUEL

150 N M1

RECON LEG
M 3.153.2

——SINGLE-LEGGED

RECON LEG
25000 F7 M3.15.32

83000 FT

o ol?.ir—r""""#-‘;r oooN
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Step 2: Mission Specification & Profile

Example Mission Profile — Format

e Construct as a 3-d ribbon using NX, then cut and edit further in PowerPoint or other package

e Ribbon indlicates aircraft flight path & roll angle (esp. important for aerobatic & combat g/c)

e Small a/c figs indicate aircraft attitude and function
e Numbers & stages go in middle of legs

e Bars & tick marks indicate breaks

e Do in 3-d package

e Watch resolution

e Ediit in PPT

e If drop or any other action is indicated, make a small figure

e Tables are not acceptable. Only notation on figure!

7 Take off, 1
2 Tax: field ’ength ngf’ al

P,
7 Engme Start Over g5’ Obstacle



Step 2: Mission Specification & Profile

Example Mission Profile — Rotorcraft

6.) CRUISE 7.) STEADY DESCENT TO
1000 FT
(4 DEG DESCENT ANGLE)

5.) STEADY CLIMB TO 2000 FT 8.4) OGE HOVER 9.8) 20 MIN
(1:6 CLIMB GRADIENT) (10 SEQ) DIVERT TO ALTERNATE

9.a) VERTICAL DESCENT TO
IGE HOVER

10.a) IGE HOVER - 9.8) LANDING

4.) OGE HOVER (10SECQ) ~

(10 SEC)
11.A) LANDING

2.) IGE HOVER
(10 SEC)

1.) TAKEOFF
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Step 2: Mission Specification & Profile

Example Mission Profile — Dual-Mode Hybrid STOL

{7

10. Divert 30 min, FL
100 @ Vgg

5. Autorotative 6. Divert 5 nmi @ 7. Transition to Vertical
Climb 1,500 1,600 ft AGL, Flight @ 1,600 ft AGL
fpm @ Vac VEgr to Alternate e
Landing Site
5. Climb Out 60 sec CEI
@ 100 fpm, Transition & Accelerate

4. Transition to Horizontal | ©© V¢ from Hover

Flight, Accelerate to Vgc

3. VTO from SL (ISA+18°F)
1,500 fpm to 1500 ft MSL
2. Air Taxi 60 sec, IGE
1. Engine Start & Preflight
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Step 2: Mission Specification & Profile

Example Mission Profile — Firefighter

15. Descent
13. Divert to Alternate S 5
(100 nmi) . T - .
2= 14. Loiter 16. Landing'\Shutdown
9. Cruise (45 min)
7. Mission Operation *
(300 R AGL Pa%oad Drop)

10. Descent

5. Cruise to Mission Area = @ 11. Balked Landing
(400 kts) g G v
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Step 2: Mission Specification & Profile

Example Mission Profile — ISR Aircraft

Cruise 1,250 - 1,500
nmi at Mach 5 - 8+ to

target

Climb to 80 — 100 kft

Takeoff from base
in < 8,000 ft

Land and turn around
in < 24 hrs

Continue to another

Land and turn around
in= 24 hrs

Engage in ISR mission

b
)

Return to base




étep 2: Mission Specification & Profile

Example Mission Specification & Profile — XQ-138 (20 y/o line format)

HOGE 5min
Xition

Xition Xition & HOGE 10min /A\ ' >

_ Release 5009 P/L
/ Cruise, 10km, 50 (140)kts \
Cruise, 10km, 50 (140)kts Descent |

' VTO & Climb Descent Cllmb
—@—

Startup HOGE 10min VL & Shutdown

Mission Specification:

« Max. gross weight: 6.8lb (3.1kg) « Sandstorm capable to 100kts

+ Max.payload weight: 2.2 |b (1kg) * Vmax 140kts for 1hr (blue sky)

« All weather capable *-40/100° F (38° C), 100% humidity
« 12”/hr (31cm/hr) rain « Combat shotgun resistant @5m

+ 25+ kt gust penetration + 15g MOUT wall strike

« Sensors: B/W 0.001 lux, Color 0.1 lux,FLIR « Land + autostart

* Flight modes: 1st, 3rd person, fully autonomous w/waypoint nav.
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