






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































© Bernardo Malfitano

Image Credits, 7/13




1-2-3-4-5-6-7-8-9-10

Image Credits, 8/13

© Bernardo Malfitano

IMAGE

OWNER

1P STATUS

URL

Trailing edge

Trailing edge

Reproduced with permission

http://www.ez org/pages/schilder71/Chapterld/Chapterid.html

Rutan Quickie

LAA Devon Strut

Reproduced with permission

http://ww.devonstrut.co.uk/gallery-n-2/4536874262

EZ

Zach Sweetster

Reproduced with permission

https://www.facebook.com/photo.php?fbid=10154429883990510&set=a.10152136284190510.917098.544530509

Velocity

Velocity Aircraft

Reproduced with permission

www.aero-news.net/index.cfm?do=main.textpost&id=72d9b2b2-52ea-49b1-b83f-5036500f5b90

CFRP plies diagram

Bernardo Malfitano

Creaive Commens BY-NC

CFRP under microscope

José Ricardo Tarpani

Creadve Commens BY-NC

CFRP tape-laying machine

Ouest France

Reproduced with permission

ttp://www.entreprises.ouest-france.fr/article/morbihan-nautisme-reunit-recherche-entreprise-01-02-2014-129479

video: CFRP tape-laying head

NASA Marshall

Pubiic Domain:

rtps.[[www.youtub e.com/watch ?v=CGBbd-5YJXA and https://www.youtube.com/watch Pv=uwWhoV02AuTU

video: CFRP layup, 787 PTQ,

Boeing

Previously approved for publc release

https://www.youtube.com/watch?v=51Zk9vNSSNE and https://www.youtube.com/watch?v=FBHzd5sWsiQ#t=1297

CFRP placement diagram

Pierre Debout

Reproduced wih permission

http://wwiw.sciencedirect.com/science/article/pii/S0010448510001788

bending graph

Agnes Blom

Reproduced wih permission

http S forviwe. eccumgusntes com/news/composites-news/fibre-placed-variable-stiffness-composite-future-aerospace-structures

«diagram of varibale siliness cylinder

Agnes Blom

Reproduced with permission

phato of varibale sifiness cylinder

Agnes Blom

Reproduced with permission

close-up photo of curved layup

Blom, Gurdal et al

Reproduced with permission

tip:, [[lssuu cum/fukkerzull/ducs[fukkerzull

bar chart of strength

Paul Treasurer

Reproduced with permission

ttgs //smartech.gatech.edu/bitstream/handle/1853/13989/treasurer paul | 200612 mast.pdf

CFRP holes NDI

Scott Case

Reproduced with permission

httgs //books.google.com/books?id=9 :hyelVQwC&gg-PAaB

Non Traditional Layup diagrams

Bernardo Malfitano

Creadve Commens BY-NC

pad of paper in bending

Bernardo Malfitano

Creadve Commens BY-NC

Tsunami tail flutter damage

The Tsunami Project

Reproduced with permission

https://wwuw.facebook.com/thetsunamiproject/photos/pcb.10153746659219889/10153746654679888/ ?type=3&theater

E-6 tail flutter damage

Boeing

Previously approved for publc release

http://arc.aiaa.org/doi/pdf/10.2514/1.11717

video: flutter ion

NASA

Pubiic Domain:

https://www.youtube.com/watch?v=rb3JHY -iad

Bf110 aileron mass balances

Wikipedia user: "Badobadop”

Creafive Commons BY-SA

i/File:Mass Balancing ME Bf110.jpg

OV-1aileron mass balance

CR4 user: "Blink"

Reproduced with permission

http://crd.globalspec.com/thread/46210/A-Question-for-Real-Engineers-from-a-Self-Taught-One

X-56

NASA

Public Demain:

http://www.nasa.gov/centers/armstrong/Features/X-56A 2 first flight.ntml

S-N curves: 1045 and AL 2014

lowa State

Fair Use

https://www.nde-ed.org/EducationResources/CommunityCollege/Materials/Mechanical /S-NFatigue.htm

FEM: notch in bent bar

balSpec.com user: "Lawrence’

Fair Use

http://cré.globalspec.com/thread/56083/Stress-Concentration-Factor

FEM: Bathtub fitting

Sonia Renaut

Reproduced with permission

http://srenaut.ovhsitebuilder.com/our-services

FEM: Door corner

Sonia Renaut

Reproduced with permission

http://srenaut.ovhsitebuilder.com/our-services

FEM: T-34 spar

RAETECH

Reproduced with permission

http://www.raetech.com/Analysis/Analysis.php

FEM: torgue links

Predictive Engineering

Reproduced with permission

http://www.predictiveengineering.com/consulting/fea/fea-structural-analysis-commercial-aircraft-landing-gear

phato: cracks grow from hole noiches

TWI LTD

Reproduced with permission

https://www.youtube.com/watch?v=DykiHVrvkKp#t=276

photo: cracks link up

FAA

Pubiic Domain:

http://fsims.faa.gov/wdacs/alerts/mar2006.htm

KT of circular hale

Bernardo Malfitano

Creafive Commons BY-NC

http://understandingairplanes.com/Understanding-Airplanes-slides.pdf

KT of chamfered corner

Bernardo Malfitano

Creafive Commons BY-NC

http:, ;’/understandmganrglanes cum[Understandmg AanIanes slides.pdf

Comet cracked window

FAA

Public Demain:

Aloha 243

FAA

Public Demain:

JAL123

FAA

Public Demain:

http:, [[Iessunsleamed faa.| gw[ll ma cfnﬁTab D=4&LLID=16&LLTypelD=2

Southwest decompression 1

Chris Dorst, Charleston Gazette

Reproduced with permission

http:/ /www.nbcnews.com/i

Southwest decompression 2

NTSB

Public Domain: government

http://disaster-wise.blogspot.com/2013/11/wrapping-up-in-flight-skin-failure-on.html

A320 vert stab damage

Aviation Safety Network

Reproduced with permission

http://aviation-safety.net/photos/displayphoto.php?id=20120920-0&vnr=5&kind=C

Qantas 30 damage

Australian Transport Safety Bureau

Public Demain:

http://www.atsh.gov.au/publications/investigation reports/2008/AAIR/pdf/A02008053 Prelim.pdf

A321 radome damage

Monica Vargas

Reproduced with permission

https://twitter.com/vargasmoni/status/565271993529139201/photo/1

A310 vert stab damage

IASA.com.au

Reproduced with permission

http://ww.iasa.com.au/folders/Safety Issuesfothers/rudder-sep.htm

A380 engine failure

Reuters, UIf M Waschbusch

Reproduced with permission

747 tail damage

NTSB

Public Domain:

File:Damaged empennage of China Airlines Flight 006-N4522V.1PG

A321 hole in fuselage

Harun Maruf

Reproduced with permission

er.com/HarunMaruf/status/694502436166193152

guy inspects flap

Sandia National Laboratories

Reproduced with permission

girl inspects repair

Boeing

Previousy approved bpublicm(m

p [[www boeing.com, mmmsrclal aeromagazine/articles/qtr 02 10/3

C-17 structural inspection

Luftwaffe

Pubiic Domain:

inspecting frame/stringer

College of the North Atlantic

Reproduced wih permission

http:;'fwww.cna.nI.ca;’prugramsrcuursesL’ShDW—Prugram—Detalls.asgx’grugram:ﬁg

CFRP holes NDI

Scott Case

Reproduced with permission

https://books.google.com/books?id=9 -chyelYQwC&pg=PA39

Bo

Previously agpraved for pubic re

https://www.niar.wichita.edu/niarworkshops/Portals/0/Thursday 1015 Fawcett.pdf

test specimens

d airplane surfaces

Boeing

Previously approved b putic re

https://www.niar.wichita.edu/niarworkshops/Portals/0/Thursday 1015 Fawcett.pdf

damaged test specimens

Airbus

Reproduced with permission

probability of detection curve

Airbus

Reproduced with permission

NASA

Public Demain:

https://www.niar.wichita.edu/niarworkshops/Portals/0/Airbus%20Composites%20-%20Damage%20Talerance%20Methodolgy%20-%20Fualdes.pdf
https://www.niar.wichita.edu/niarworkshops/Portals/0/Airbus%20Composites%20-%20Damage%20Tolerance %20Methodolgy%20-%20F ualdes.pdf

flashlight inspection

https://www.youtube.com/watch?v=gkGI6JeNYOE

E-2

US Navy

Public Domain:

https://commons wikimedia.org/wiki/File:Us Navy D60417-N-90790-108 An E-2C Hawkeve assioned to the Sun Kinss of Carrier Airborne Earls

Warning Squadron One One Six (VAW-116] conducts serisl maneuvers ips

787 landing head-on

YouTube user: "CargoSpotter"”

Reproduced with permission

https://www.youtube.com/watch?v=wmgcwonA7r0

B-2

USAF

Pubiic Domain:

ipedia.org/wiki/File:B-2 Splrlt orij gmal pg

MD-80

Adrian Pingstone

Public Domain: denated

EZ

Zach Sweetster

Reproduced with permission

Control surfaces diagram

Bernardo Malfitano

Creadve Commens BY-NC

F-22

USAF

Pubiic Domain: government

nderstandingAirplanes.co




1-2-3-4-5-6-7-8-9-10

Image Credits, 9/13

© Bernardo Malfitano

IMAGE

OWNER

1P STATUS

EZ

Adrian Pingstone

Public Domain: donaied

B-2 landing

Department of Defense

Public Domain:

B-2 from side

Tomas del Coro

Creaive Commons BY-8A

N-9M

Bernardo Malfitano

Creaive Commens BY-NC

N-9M close up of wingtip

Pentaxforums.com user "SpecialK"

Reproduced with permission

tp:, [[|133 photobucket. com[album [q?s/KerPm/Museums Airy IanEs Planes%200f%20Fame%20Chino/121006-9153N9MSplitAileron.jpg.html

RV-12

Noel Jones

Creatve Commons BY-SA

F-35

Jim Mumaw

Reproduced with permission

e=3&theater

YF-23

USAF

Pubiic Domain:

V-tail Bonanza

Aleksandr Markin

Creafive Commons BY-SA

wiki/File:Beech Bonanza 35 (7172888927).jpg

Piper Cub drooping ailerons

Supercub.org/orum user "Cubus Maximus™

Reproduced with permission

WWWW.SU| Ercub foly forum showthread.phj "’36384 Droo ed ailerons&s=f23b610b25a815ffd056002471297fc

ruddervator diagrams

Bernardo Malfitano

Creaive Commens BY-NC

motorcycles turning

Wikipedia user "Neuwieser"

Creaive Commons BY-SA

bicycles turning

James Thomas

Public Domain: denated

httgs:[/www.pexels.com hotD 4-men-at-

Dodge on banked track

Dodge

Creadve Commans BY

https://wwuwi.flickr.com/photos/dodgechallengerl /2670633087

Bank angle

Bernardo Malfitano

Creaive Commans BY-NC

Banked turn diagrams

Bernardo Malfitano

Creaive Commons BY-NC

balance diagrams (free-body)

Bernardo Malfitano

Creafive Commons BY-NC

moments diagram (free-body)

Bernardo Malfitano

Creaive Commens BY-NC

trim diagrams.

Bernardo Malfitano

Creaive Commens BY-NC

F-15 landing

John Freedman

Reproduced with permission

Qp'fwww notebookpub.com/pages/avalonjfoSb.html

AMX landing

Fernando Valduga

Reproduced with permission

ttgs .//wwwi.instagram.com/p/8Rpy75muSn/

Embraer 170 trim markings

Bernardo Malfitano

Creadve Commans BY-NC

pencil clip-art

Pixabay user: "ClkerFreeVectorimages”

Pubiic Domain: donated

ixabay.com/en/pencil-yellow-sharp-colorful-34532,

d g stability

Bernardo Malfitano

Creaive Commons BY-NC

P-51 top-view line drawing

USAF

Public Domain:

line_drawing.

wind vane

Jody Davis

Public Domain: denated

ixabay.com/en/marrowbone-kentucky-farm-rural-198305,

arrow

Pixabay user: "OpenClipartVectors"

Public Domain: denated

ixabay.com/en/arrow-bow-old-shoot-weapon-150966,

shuttlecock

Wikipedia user: "Aiolos"

Creaive Commons BY-SA

Malfitano

Creaive Commens BY-NC

dihedral diagram

787 landing head-on

YouTube user: "CargoSpotter"

Reproduced with permission

Spitfire

US Navy

Public Domain: >70 years

decalage diagrams

Bernardo Malfitano

Creaive Commons BY-NC

moment diagrams

Bernardo Malfitano

Creafive Commons BY-NC

RV-12 UL engine mount

Al smith & UL Power (ULPower.com)

Reproduced with permission

A380 engine mounts

Wikipedia user: "Uwe W."

Creaive Commens BY

MD-80

Adrian Pingstone

Public Domain: denaied

Jetfire balsa glider

Dave Pecota

Reproduced with permission

Balance CG

Bernardo Malfitano

Creadve Commans BY-NC

video: MD-11 crash

Pubiic Domain:

www.youtube.com/watch?v=VzQ4jGSqs1E

Dunne

Narita airport
np "

Public Domain: >70 years

aerostories. free fr/constructeurs/horten/page2.html

Me-163

USAF

Public Domain:

Vulcan

Flickr user: "John5199"

Creaive Commens BY

tmobile

NASA

Public Demain:

F-106

USAF

Public Demain:

NIM

Malfitano

Creaive Commens BY-NC

YB-43

USAF

Public Domain:

Horten model

Aaron Scott

Reproduced with permission

F7U Cutlass

US Navy

Pubiic Domain:

Concorde

Adrian Pingstone

Public Domain: donaied

File:Concorde.highup.arp.750pix.ipg

Fauvel

Alan Wilson

Creafive Commons BY-SA

tips: f,'www Flickr. cnm[ghotos[ﬁsnnnm@N03125304495112

Space Shuttle orbiter

NASA

Public Demain:

B-2

USAF

Public Demain:

X-32

Joint Strike Fighter program, DoD.

Public Demain:

X-43

NASA

Public Domain:

Dyke Delta

Kelly Troyer

Reproduced with permission

hang glider

Pixabay user "Sandid"

Pubiic Domain: donated

NASA Helios

NASA

Pubiic Domain:

rtgs'[[www nasa.gov/centers/armstrong/news/FactSheets/Fs-068-DFRC.html

Dassault Neuron

Dassault

Reproduced wih permission

reflex camber diagram

Bernardo Malfitano

Creaive Commens BY-NC

E s:/fwnw.youtube. comfwatch'f‘v frNsu7g7roast=a6
ol di | d

various diagrams

Bernardo Malfitano

Creaive Commens BY-NC

XM-1

Soaring

Reproduced with permission

wiki, FI|E Marske XM-1D N5823N.jpg

EPB-1

Christophe Bordeaux

Reproduced with permission

Facet Opal

Unknowin. If you know, please letme know!

Fair Use

Q /[www nurflugel.com/Nurflugel/Fauvel/e backstrom.htm

derstandingAirplanes.com




1-2-3-4-5-6-7-8-9-10

© Bernardo Malfitano

IMAGE

OWNER

1P STATUS

Image Credits, 10/13

DarkStar

NASA

Public Domain:

http://www.designation-systems.net/dusrm/app2/g-3.html

hang glider from side

Russ Gelfan

Reproduced with permission

hang glider from behind

Barrett Hall

Creaive Commens BY

Dyke Delta

EAA

Reproduced with permission

tip:, [[alrplgz cDm[bIog[ZUldp’S/Zl/poll awesome-or-ugly-the-1960s-era-dyke-delta-homebuilt.html

X-478

US Navy

Public Demain:

X-478

US Navy

Public Domain:

htt 52/ fwww.flickr.com/photos/usnavy/8803725294,

SpaceShip One

Scaled Composites

Approved for use on website

www.scaled.com/hires galle ress gallel

w hip1

Bernardo Malfitano

Creaive Commons BY-NC

-test.html

X-48C

NASA

Public Domain:

Boeing Speed Agile

NASA

Public Domain:

1st Lockheed Speed Agile

USAF

Public Demain:

ttp:, [ﬂwww wgafb af.mil/news/story.asp?id=123341698

2nd Lockheed Speed Agile

Lockheed Martin

Reproduced with permission

Q //arc.aiaa. Drg[dol/pdf,’ll] 2514/6.2013-1097

2nd Lockheed Speed Agile

Lockheed Martin

Reproduced with permission

NASA

Public Domain:

htt s://www.nasa.gov/content/variation-on-a-theme

Boeing/NASA BWB concept

Boeing/NASA BWB concept

NASA

Public Domain:

https://wwuwi.facebook.com/NASA/posts/10154407338111772:0

Lockheed HWB

Lockheed Martin

Reproduced wih permission

http:/ /www.lockheedmartin.com/us/news/features/2014/air-mobility-move-it.html

F-16

USAF

Public Domain:

Space Shuttle

NASA

Public Domain:

at KSC following STS-122 (crop).ipg

A320

Laurent Errera

Creaive Commons BY-8A

USAF

Public Demain:

video: YF-22 crash

| stability diagram

Malfitano

Creaive Commens BY-NC

le:Airbus A320-200 Airbus Industries (AIB) %22House colors%322 F-WWBA - MSN 001 (10276181983)

Wright Flyer

US Army

Public Domain’ >70 years

14-Bis

Review of Reviewers for Australasia, 1907

Public Domain: >70 years

Viggen

Alan Wilson

Creative Commons BY-8A

XB-70

NASA

Public Domain:

EZ

Zach Sweetster

Reproduced with permission

Starship

Chad Slattery

Reproduced with permission

rps3.com/Pages/Starshi htm

Eurofighter

Flickr user: "Smudge 9000"

Creaive Commens BY

X-36

NASA

Public Domain;

ttgs [[www flickr. com/photos/ mudge9000[2567553909[

Bae 146

Szabo Gabor

Reproduced with permission

Dash 8 / Q400

Eric Salard

Creative Commons BY-8A

C-17 and dust

USAF

Pubiic Domain:

Ad00M

Wikipedia user: "MilborneOne"

Creafive Commons BY-SA

Learlet 60

Adrian Pingstone

Public Domain: denated

717

Adam E. Moreira

Creaive Commons BY-8A

Be200in water

Yevgeny Pashnin

Reproduced with permission

Be200 head-on

Oleg V. Belyakov

Creatve Commons BY-SA

Be200in flight

Max Bryansky

Reproduced with permission

Short Sunderland

UK government

Public Domain: UK

USAF

Pubiic Domain:

Boeing YC-14

Antonov 72/ 74

Dmitry Karpezo

Creafive Commons BY-SA

Lake hibi;

Flickr user "D.Miller"

Creaive Commens BY

SeaWind

Seawind

Reproduced with permission

Piperlet

JetFotums.net

Reproduced with permission

Honda

Reproduced with permission

Short Sunderland

UK Crown {Canadian government)

Pubic Domain: govemment & >70 yrs

er drawings

Bernardo Malfitano

Creaive Commans BY-NC

glider drawings

Bernardo Malfitano

Creaive Commons BY-NC

hand clip-art

Aslan Tamjidi

Public Domain: donated

F/A-18

US Navy

Public Domain:

tip:, [[www openclipart.org/detail/pointer-by-3dline

DHC-8

Pixabay user: "skeeze"

Public Domain: denated

ttps://www.Flickr. cnm[ghotus[SﬁSBde@Nuspﬁa095315

KC-135 makes dark smoke

USAF

Public Demain:

787 at Museum of Flight

Bernardo Malfitano

Creaive Commens BY-NC

NASA Helios

NASA

Public Domain:

SR-71

NASA

Public Domain:

Fuel efficiency graph

Panel on Climate Change

Pubiic Domain:

Bernardo Malfitano

Creaive Commons BY-NC

Four-stroke cycle animation

Wikipedia user "Zephyris"

Creafive Commons BY-SA

Animaton, four cylinders in line

TIMLOTO . Org

Creaive Commons BY-NC-SA

in line, V, boxer engines

HowStuffWorks

Reproduced with permission

Radial engine animation

Wikipedia user "Duk"

Creaive Commons BY-SA

P&W Wasp engine

Flickr user "Cliff"

Creaive Commens BY

Public Domain:

PE&W Wasp Major engine

Us federal government

derstandingAirplanes.com




1-2-3-4-5-6-7-8-9-10

© Bernardo Malfitano

Image Credits, 11/13

IMAGE OWNER 1P STATUS

Robin C-1 Bernardo Malfitano Creafive Commons BY-NC

B-17 USAF Public Domain;

F2G Super Corsair Matt Menning Reproduced with permission

tips f/'www facebook. cum/group5/13949453301/’permalmk '10153019023208302/?7comment id=10153019142873302&comment tracking=%7B%22tn%22%3A%22R6%22%7D

Vought Corsair US Navy Public Domain: govt, >70yrs

B-17 turbocharger Bernardo Malfitano Creafve Commens BY-NC

turbocharger diagram Honeywell Reproduced with permission

2-stroke cycle animation kipedia user "Turbojet" Creaive Commons BY-SA

carburetor diagram wikipedia user "K. Aainsgatsi” Creaive Commons BY-54

FAA Public Domain:

carb ice diagram

fuel mixture control Bernardo Malfitano Creafive Commons BY-NC

rotary engine animation Wikipedia user "MichaelFrey" Creative Commons BY-5A

A400M prop-tip vortices Ramon Jordi Reproduced with permission

tip:, [[www airliners. nei[ghut ,’Alrbus;’ |rbus -A400M-Atlas/2285407/L/

DHC Otter prop-tip vortices Darrell Whitebear Reproduced wih permission

ttps://www.facebook.com/photo.php?fbid=192134457805333

prop blade path through air Bernardo Malfitano Creafve Commons BY-NC

http ;’/understandmganrglanes com/Understanding-Airplanes-slides.pdf

prop blade velociy Bernardo Malfitano Creaive Commens BY-NC

A400M prop blades Flickr user: "Curimedia” Creaive Commens BY

A400M props at different pitches Julian Herzog Creaive Commons BY

prop path diagrams Bernardo Malfitano Creatve Commans BY-NC

XF-84H USAF Public Domain:

172 Wikipedia user: "Intersofia" Public Domain: donaied

Ma-9 UK Crown Public Demain:

P-3 with Harpoon missiles Boeing Previously approved for public releass

F-16 USAF Public Domain;

‘en. Wlkl edla org/wiki/File:F-16 CJ Fighting Falcun pg

ERJ-145 Adrian Pingstone Public Domain: donated

https://pl.wikipedia.org/wiki/Plik:Bmi_embraer erj145 g-rixd arp.ipg

DHC-8 Pixabay user: "skeeze" Public Domain: donated

A400M Pixabay user: "skeeze" Public Domain: donated

https://pixabay.com/en/airplane-aircraft-commercial-750756,

ixabay.com/en/air-show-aerial-demonstrations-885311,

A380 Richard Eisenmenger Public Domain: denated

https://pixabay.com/en/aircraft-airbus-a380-plane-fly-703908,

B-36 USAF Pubiic Domain:

‘en.wikipedia.org/wiki/File:Convair B-36 Peacemaker.j

B-52 USAF Public Domain:

http://theaviationist.com/2013/03/19/b-52-north-korea/

SUGAR wings fold Boeing Previously approved for public release

htt ./ faviationweek.com/blog/will-boeing-embrace-braced-wings

SUGAR in flight NASA Public Domain;

ttps://www.nasa.gov/topics/aeronautics/features/future airplanes.html

Rutan Voyager Unknown. If you know, please letme know! Fair use

ttgs [[www flickr. CDITU'DhUTUE/publleESEurCEErK/’454DEUBlE

Rutan Global Flyer Alan Radecki Creaive Commons BY-5A

Jet engine diagram Jeff Dahl Creaive Commons BY-5A

energy diagrams Bernardo Malfitano Creafve Commens BY-NC

graph: compression ratios Bernardo Malfitano Creatve Commans BY-NC

747-8 GEnX opened up Olivier Cleynen Creaive Commons BY-SA

turbofan diagram K. Aainsgatsi Creaive Commons BY

A330 engine Wikipedia user: "Barcex" Creafive Commons BY-SA

777 engine Ken Mist Creafive Commons BY-SA

wiki/File:PIA B777-200LR AP-BGY.ipg

GE90 cut-away diagram NASA Public Domain:

tip:, [[ntrs nasa. guv/archlve/nasa[casl nirs.nasa.gov/20030068256.pdf

737-200 YouTube user: "CargoSpotter” Reproduced wih permission

ttps://www.youtube.com/watch Pv=WUYU0SalYca#t=43

737 classic Cory W. Watts Creafive Commons BY-SA

737 MAX Stephen Brashear fair use.

graph; TSFC versus bypass Bernardo Malfitano Creatve Commons BY-NC

B-47 engine USAF Public Domain:

USAF Public Domain;

KC-135 engine

767 engine Wikipedia user: "Los688" Public Domain: denated

777 engine Adrian Pingstone Public Domain: donaied

ATR engine Luccio Laurent Errera Creafive Commons BY-SA

DHC-8 Dan Betts Creaiive Commons BY-SA

AN70 Wikipedia user: "Tangopaso” Creaive Commons BY-54

MD 80 UHB Andrew Thomas Creafive Commons BY-SA

Gulfstream 2 with Prop-Fan NASA Public Domain:

E150-E2 Embraer Embraer Licence

CS5 100 Alexandre Gouger Creaive Commons BY-5A

PW10006G from front Bin im Garten Creative Commons BY-SA

Geared turbofan diagram Tosaka Creafive Commons BY-SA

afterburner diagram Bernardo Malfitano Creafive Commens BY-NC

F/A-18 US Navy Public Domain;

https://commons.wikimedia. Drg[wlkl[Fl\e US Nawy 030410-N-0295M-004 An F-A-18C Hornet launches in full afterburner from one of four steam-powered catapults aboard USS Constellation %28CV 64%20.ipg

B-1 at night USAF Public Domain;

https://theaviationist.com/2014/10/02/afterburner-after-aar-b1/

F100 engine diagram Boeing (McDD) Previously approved for public release

https://www.britannica.com/technology/turbofan/images-videos

Su-34 nozzles YouTube user: Mark Kowalski

Reproduced with permission

https://wwuwi.youtube.com/watch?v=-h1gS9liP A#t=353

nderstandingAirplanes.co




1-2-3-4-5-6-7-8-9-10

Image Credits, 12/13

© Bernardo Malfitano

IMAGE

OWNER

1P STATUS

F-22 shoots AIM-9

USAF

Public Demain:

F-16 exhaust

USAF

Public Demain:

Soyuz plume

NASA

Public Demain:

video: 5u-30 nozzle

YouTube user: Naisen Shoh

Reproduced with permission

: off in Afghanistan.jpg
File:Soyuz rocket booster separation.j

video: F-16 nozzle, side

YouTube user: "Udon Dave"

Reproduced with permission

htt 5:

USAF

Public Domain:

video: F-16 nozzle, behind

W uutube.mm watch?vf daglg0soal#t=110

https://www.youtube.com/watch?v=9musTH KdVg#t=81

video: EJ2000 nozzle on siand

YouTube user: "SLiDaRr"

Reproduced with permission

https:,

video: F-22 nozzle on stand

YouTube user: Jack Mattingly

Reproduced wih permission

www.youtube.com/watch Pv=5596tsbG5KY

https://www.youtube.com/watchPv=CwVaYulPJHY##t=22

Video: F-14 nozzles

Top Gun

Fair Use

https:,

video: Su-33 takeoff

YouTube user: Qahtan

o with permission

www.youtube.com/watchPv=DRv2cVFOCdM#t=375

https://www.youtube .com/watch?v=ygVUnd70bKg#t=2312

telescoping racket nozzle

Public domain

Public domain

F/A-18 nozzles

Jesper Radegard

Reproduced with permission

http://www.astronautix.com/r/rl-10b-2.html

htips:

737 EcoDemeonstrator

Boeing

Previously approved for public releass

http:

thrust reverser diagrams

Bernardo Malfitano

Creaive Commens BY-NC

737 clamshell reversers

FAA

Public Demain:

Fokker 100 thrust reversers

Adrian Pingstone

Public Domain: denated

A321 thrust reversers

Pieter van Marion

Creatve Commons BY-SA

C-17 thrust reversers

Michael Pereckas

Creadve Commans BY

D-21

USAF

Pubiic Domain:

M-21

CIA

Pubiic Domain:

LeDUC0.22

Dale Volkov

Reproduced wih permission

Nord Griffon 2

diseno-art.com

Creafive Commons

airwar.ru/enc/xplane/leduc.html

www.youtube.com/watch?v=3rVXMyo8iwl#t=327

aviationweek.com/blog/mystery-737-winglet-test

wiki/File:LockheedW?21-D21.jpg

YH-32

Johan Visschedijk

Reproduced with permission

X-43

NASA

Public Demain:

X-51

USAF

Public Demain:

Electraflyer ULS

Randall Fishman

Reproduced with permission

Pipistrel WattsUp

Reproduced with permission

NASA Helios

Public Domain:

Zephyr UAV

Qinetig

Reproduced with permission

Solar Impulse

Brussels Airport

Creative Commons BY-SA

https:,

EFan

Stephen Shankland

Reproduced wih permission

Spyder UL

UltraLightNews.com

Reproduced wih permission

PC-Aero

Jean-Marie Urlacher

Reproduced wih permission

wwiw.ultralightnews.com/ssulbg/spyder-flightstaraircraft.html

-thE-new-Zseat-eIectric-trainEr-took-its-maiden-ﬂigh

www.nasa.gov/centers/armstrong/news/FactSheets/FS-068-DFRC.html

www.bbe.com/future/story/20130912-solar-powered-record-breakers

wwuwy.flickr.com/photos/brusselsairport/5726152313

lane-due-in-2017,

ttps://www.zwomp.de/2011/05/05/elektra-one-erstflug/

Taurus Electric

strel

Reproduced wih permission

X-31

Wikipedia user "Softeis"

Creaive Commons BY-8A

httE p’fwww Engnstrel usa. com[models[taurus electro.html

Euro/et2000

Olivier Cleynen

Creaive Commons BY-8A

Su-35

Julian Herzog

Creaive Commens BY

F-22 engine

Pratt & Whitney

Reproduced with permission

wiki/File:Sukhoi Su-355 07 RED PAS 2013 07.jpg

tip:, /[www pw.utc.com/F119 Engine

Su-35 nozzles, MiG-29

YouTube user "

p with permission

ttgs.[[www.yuuiub .com/watch?

5Su-30 backflip

Konstantin Khmelik

Reproduced with permission

https:,

5u-35 climbing spin

Konstantin Khmelik

Reproduced with permission

https:,

new Su-35 video

Facebook user "Russian Tour’

Reproduced wih permission

Eurolet 2000 test engine

YouTube user "SLiDaRr"

Reproduced wih permission

www.youtube.com/watch?

www.youtube.com/watch?v=]

https://www .youtube .com/watch Pv=ss96tsbG5KY

F-22 nozzles during taxi

YouTube user "Tonkatsu298"

Reproduced with permission

https://www.youtube com/watch?v=cTCGIA0Az 8Ht=34

F-22 hover

YouTube user "Tonkatsu298"

Reproduced with permission

https://www.youtube.com/watch?v=20D23e2FWIEHt=20

F-22 half-backflip, left spin

Steven

Reproduced with permission

B-17s and contrails

Stanley M. Smith

Public Domain: >70 years

F-15s intercept MiG-29s

USAF

Public Domain:

DC-8 making contrails

NASA

Public Demain:

A340 and contrails

Adrian Pingstone

Public Domain: denaied

B-2 with contrails

Global Security

Reproduced with permission

Contrails and houses

NOAA

Pubiic Domain:

F-16 weight envelopes

Bernardo Malfitano

Creafive Commons BY-NC

767 takeoff distances

Boeing

Previously agpraved for putic rekease |

File:Mig-29s intercepeted by F-15s - DF-ST-90-05759.jpg

www.nasa.gov/centers/dryden/Features/DC-8 lump.him|

Cruise speed and weight

FAA

Public Demain:

777 payload-range curves

Bernardo Malfitano

Creadve Commans BY-NC

Previously approved for pubic

Boeing

747-400 landing di

Public Domain:

distances nomogram

FAA

767 takeoff distances

Boeing

Previously agpraved for putic rekease |

www.boeing.com/commercial/airports/plan_manuals.page

777 takeoff li ions table

Malfitano

Creaive Commens BY-NC

takeoff distance diagrams

Bernardo Malfitano

Creadve Commans BY-NC

balanced field length diagrams

Bernardo Malfitano

Creaive Commens BY-NC

balanced field length diagrams

Bernardo Malfitano

Creaive Commens BY-NC

derstandingAirplanes.com

Ianes slldes.

lanes-slides.

lanes-slides.

lanes-slides.




1-2-3-4-5-6-7-8-9-10

13/13

Image Credits,

© Bernardo Malfitano

IMAGE

OWNER

1P STATUS

Climbing free-body diagram

Bernardo Malfitano

Creaive Commens BY-NC

gliding force balance (free-body)

Bernardo Malfitano

Creaive Commens BY-NC

L/D of many airliners

R Babikian

Reproduced with permission

Gimli Glider

Wayne Glowacki / Winnipeg Free Press

Reproduced with permission

landing-of-air-canada-767-as-famed-plane-put-up-for-sale

A320 in Hudson

Greg Lam Pak Ng

Creadve Commans BY

777 crash-landing at Heathrow

London politan Police Air Support Unit

Public Domain:

engine-out cimb

Boeing

Previously approved for pubic

documents mx, documents 'v1-go-no-go.l html

777 cross-wind landing

YouTube user: "CargoSpotter”

Reproduced wih permission

787 side and top view drawings

Julien Scavini

Creaive Commons BY-5A

777-300 w SLG and skid

Alf van Beem

Pubiic Domain: donated

747 sitting on its tail

Dayot Jean-Charles

Reproduced wih permission

http://www.aerospacetalk.ir/vb/showthread.php?t=521078p=392526&viewful l=1#post392526

Citation X sitting on its tail

Reddit user: "CPflieg"

Reproduced with permission

DC-3

Lynn Greyling

Public Domain: denated

https://vww. reddn com/T, fI ing/comments/41fhpk/results of 80mph wmd at kapf

u-2

NASA

Public Demain:

ttgs [[www nasa.| gov[cemers[armstrong[news[FactSheets/FS 046-DFRC.html

Me-262

Luftwaffe

Public Domain: >70 years

ttps://www.youtube.com/watchPv=ujlHeF17is8

DHC-2

Ilya Katsnelson

Creadve Commans BY

T-6 ground loop video

Pete Ruppert

Reproduced with permission

Stearman ground loop

YouTube user: "PlaneSounds”

Reproduced with permission

RV-7A pole vault

Andy Martin

Reproduced wih permission

https://wwuwi.youtube.com/watch?v=i8ogVNgA&fl
:/ fwww.airliners.net/photo/Untitled/van-s-RV-7A/1225773

Power curve graph

Bernardo Malfitano

Creafive Commons BY-NC

MPG graph

Bernardo Malfitano

Creafive Commons BY-NC

MPG graph

Bernardo Malfitano

Creaive Commens BY-NC

Powier curve / h

Malfitano

Creaive Commens BY-NC

Powier curve / ph

Malfitano

Creaive Commens BY-NC

Cruise speed and welghl

FAA

Public Demain:

ilot_handbook/media/PHAK%20-%20Chapter%2010.pdf

FAA altitude pressure time graph

FAA

Public Domain:

thp:, [[www faa.gov/documentLibrary/media/Advisory Circular/AC25-20.pdf

Southwest decompression 1

Chris Dorst, Charleston Gazette

Reproduced wih permission

Southwest decompression 2

NTSB

Public Domain:

E.,'fwww nbcnews.com/id/31902513/ns/travel-news/t/southwest-checks-fleet-after-hole-forces-landing#. VortyStaHPc

Qantas 30 damage

Australian Transport Safety Bureau

Public Demain:

SR-71 selfie

USAF via Brian Shul

Public Domain:

U-2 pilot

USAF

Public Domain:

http://www.usnews.com/news/national/articles/2007/09/20/a-u-2-pilots-dangerous-landing

LAX-JFK speeds and altitudes

FlightAware

Reproduced wih permission

Flight envelope graph

Bernardo Malfitano

Creaive Commons BY-NC

https://flightaware.com/live/flight/DAL2362/history/20160526/23157/KLAX/KIFK/tracklog

Flight envelope graph

Bernardo Malfitano

Creafive Commons BY-NC

Flight envelope graph

Bernardo Malfitano

Creaive Commens BY-NC

F-16 weight envelopes

Bernardo Malfitano

Creaive Commens BY-NC

F-16 vs MiG-29 G envelopes

Lockheed

Reproduced with permission

Boeing and Airbus models graph

‘Wikipedia user: "Lcmortensen”

Creatve Commons BY-8A

payload-fuel graph

Bernardo Malfitano

Creaive Commens BY-NC

T77-200LR payload-range curves

Boeing

Previously approved b pubic release

www.boeing.com/commercial/airports/plan_manuals.page

widebody payload-range curves

Airliners.net user: "Zeke"

Reproduced with permission

777 payload-range curves

Bernardo Malfitano

Creaive Commons BY-NC

data on aclual payload-range usage

Coundi on Clean Tr

Creaive Commons BY-8A

stretches and derivatives

Bernardo Malfitano

Creaive Commens BY-NC

F-117

USAF

Public Demain:

BAE Taranis UAV

BAE Systems

Any use is allowed

Pipistrel G4

Pipistrel

Reproduced wih permission

Antonov 225

Department of Defense

Public Domain:

Melissa Pemberton aerobatics

Bernardo Malfitano

Creaive Commens BY-NC

Cirrus deploys BRS CAPS

NASA

Public Demain:

SpaceShip One

D Ramey Logan

Creaive Commons BY-SA

Agusta 609

Flickr user: "pjs2|

Creatve Commons BY-SA

SpaceX Falcon landing attempt

SpaceX

Pubiic Domain: donated

SR-71 taxis

NASA

Public Domain:

Asiana 214 crash site

Novarro

Creaive Commons BY-8A

Cri Cri

Wikipedia user "Gyrostat”

Creaive Commons BY-SA

Back Cover

Bernardo in RV-6 with 787

Jason Fortenbacher

Reproduced with permission

www fil httoﬂ hoto.com

derstandingAirplanes.com










