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Basic categories

Lighter than air Unpowered ____ Balloon
: Powered _ Airship

Heavier than air Unpowered With mobile aerofoil Parachute

Glider
Kite

With rotating aerofoil =™ Rotored glider

Powered No aerofoil Rocket
With immobile aerofoil —— Aeroplane
With rotating aerofoil Autogiro
Helicopter
With combined aerofoil Tiltrotor
: Combined aeroplane
With flapping aerofoil — Ornithopter




Basic categories — according to use

Personal

Civil Transport
Cargo
Sports Mixed
For aerial work

Military Reconnaissance
Bomber
Fighter
Battle
Training
Multipurpose

Transport
Connecting

Paratroop



Basic categories — according to construction

According to T Jet Bladed - Jet
HOMEL \ Double jet
Turboshaft
Unbladed t Ramiet
Pulse
Rocket
Piston In-line
Radial
Wankel
Turboprop

According to aerofoil
type

According number of
aerofoils

S
IS

Terrestrial i

Water

According to number
of motors

According to aerofoil
shape

According to
landing gear

Traditional layout
Flying wing
Canard

1 monoblane
2 biplane

3 triplane
motorless
Single motor
Multiple motor

Rectangular wing

Elliptical wing
Trapezoidal wing

Wheel Nose wheel
: tail wheel
Ski

Hydroplane



Basic categories - miscellaneous

According to flight and Traditional
landing VTOL
STOL
According to operating speed Subsonic
: Supersonic
According to means of Terrestrial Wheel
takeoff

Ski

Water



Constructional parts

e Construction of individual parts
— Fuselage
— Wings
— Empennage
— Landing gear
— Systems for increasing/decreasing lift

— Power plant



Construction of an aeroplane
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Fuselage

e Central part of aeroplane construction

e Connects separate parts into a whole

e Provides space for avionics, crew, cargo

* In many cases power plant and fuel tank is here

e Basic types of construction

Trussed

Trussed semi-monocoque
Semi-monocoque
Monocoque

Combined construction
Sandwich construction



Fuselage — truss structure

Zdroj: www.itsys3.com/ kitfox/fuselage.shtml
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Fuselage — trussed semi-monocoque

Bulkheads
and/or
Formers

Stressed Skin

Stringers

Wing Attachment

Points Firewall
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Fuselage — mixed construction

e Used in sports planes where the front section is trussed and behind the
cockpit it is monocoque or semi-monocoque.

e Orthe front section is composite monocoque and the rear is trussed
semi-monocoque, or trussed — ULL (ultralight aeroplanes), in some
gliders.

e Combination of trussed and composite surface panels — aerobatic planes.
e Multi-material solution- many transport and military planes.

e Front section monocoque, trussed, mixed and rear section is 1 or 2 truss
tubes - ULL

12



Wings - categories

e According to the degree of transfer of load from covering
— Without bearing covering
— With bearing covering
— Geodesic construction

e According to the transfer of load from aerofoil
— Self-supporting
— Semi-self-supporting
— Strutted
e According to the mode of connection to fuselage
— Unseparated
— Separated along line of symmetry
— Separated at fuselage
— With a wing root



Wings— position

/\ High wing
Mid wing
A
NG
[ Low wing




Wings - shape

Straight Swept Delta Variable



Wings — straight

Constant chord-

Has good properties in terms of stalling, which first separates at the fuselage.
Aileron usually remains outside the stall area so efficiency is not lowered. It is

also good in terms of manufacturability because of its simplicity, especially if the
same profile is used along its length. This wing has the highest drag and mass.

Tapered—The most widespread. Relatively low mass and drag compared with
e — constant chord. With taper h = 2 drag is similar to elliptical wing. Stall point with
L _] increasing taper moves to end of wing and aileron. This can be avoided by
suitable wing profile/aerofoil.

Compound- Frequently used combination of constant chord wing root and
tapered outer wing .

m———— | [,»,l:__--— e Elliptical- Lowest drag. Main disadvantage is stalling occurs almost instantly and
it is difficult to make. It is almost never used nowadays.
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Wings— straight wing, stalling

Stalling occurs almost instantly
along whole length. Best properties
in terms of flight, but the most
dangerous.

Good stalling properties which start
at fuselage. Ailerons mostly stay
out of stall area, so their efficiency
IS not reduced.

With increasing taper, stall point
moves towards end of aileron and
wing. This can be avoided by using
suitable aerodynamic and
geometric twisting of wing.
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Wings — straight wing, stalling

Cy max Profis 8 D
| '.
C istnf Cy mistn{
Oy, | sty Alfviadily
Elliptical wing rectangular wing
S 1

Untwisted wing

Gy max profilu Cy max Profilu

|

Tapered wing untwisted

Distribution of lift coefficient cy for different wing types
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Wings — devices for increasing lift - flaps

Fowler \

slotted \
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Wings — devices for increasing lift - flaps
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Wings — devices for increasing lift - slats

_

Ventilated slat

I Kruger slat

L2000 How StUff Works




Wings — devices for increasing lift - slats

Lift coefficient
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Influence of slats on lift curve of wing
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Wings — devices for increasing lift and control surfaces

Primary Flight Controls
Slats and Flaps

Rudders 2

Ailerons 3

Spoilers 8 Elevators 2
Flaps
Slats ps 3
6 s - | m— B
Droop : _— Trimmable Horizontal
Nose - Stabilizer 1
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Wings — devices for decreasing lift
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Reverse thruster of jet engine
Braking (reverse) propeller
Aerodynamic brakes

Drag parachute
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Empennage - butterfly

both ruddervators down
aircraft pitches down

IWL
e

right rudder
aircraft yaws right

"'--..______‘-_-_-___-._____.-'

both ruddervators up
aircraft pitches up

left rudder
aircraft yaws left
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Engines— piston engine




Engines — piston engine

Piston engine
Turbojet

e Turboprop or turboshaft
Turbofan
Propfan

Ramjet
e Pulsejet
e Scramjet
Electric drive

Conventional, flight tested

Projects, visions and the future
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Engines

COMBUSTION CHAMBER
COMPRESSOR TURBINE
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Engines

High Pressure Shaft
Intermediate Pressure Shaft
Low Pressure Shaft
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Rolls-Royce RB211 Turbofan

Zdroj: www.aerospaceweb.org
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Engines

fan

@

e

inlet

R =

Fan

T

fan \

zlnw-pressum |

short fan duct

burner
long fan duct

Low-Bypass Turbofan

turbines

burner

L]

inlet

CoOmpressors

High-Bypass Turbofan

turbines

fan
~_* exhaust

nozzle

Zdroj: www.aerospaceweb.org
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Engines

Boeing 757

[ Rolls-Royce

RB211-535

Zdroj: www.aerospaceweb.org
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Engines — turbine engines

High pressure turbofan Low-pressure turbofan

High-pressure High-pressure
Fan compressor turbine

High-pressure
shaft

High-pressure  High-pressure
Fan compressor turbine
High-pressure
shaft

Low-pressure Low-pressure

shaft turbine
Low-pressure Combustion Low-pressure MNozzle Low-pressure Combustion Nozzle
compressor chamber turbine % compressor chamber %
Turbo reaction engine Mostly used in helicopters
. Compressor
Compressor Turbine Nozzle Compressor turbine Exhaust

- -‘__r
-

I\

.
i

Combustion Free (power) Power
chamber turbine shaft

Combustion Shaft
chamber 7y source: www.aerospaceweb.org 33


http://upload.wikimedia.org/wikipedia/commons/4/49/Turbofan_operation_(lbp).png

Engines — turbine engines

Turboprop Jet engine with centrifugal compressor

Centrifugal impeller
(compressor) Shaft  Turbine
Gearbox Compressor Turbine Exhaust

~ =

-

Hi

Combustion
chamber

7 Combustion Nozzle

chamber R

Jet engine with axial compressor

Compressor Turbine Nozzle

Combustion  Shaft

chamber 7


http://upload.wikimedia.org/wikipedia/commons/c/ce/Turbojet_operation-_centrifugal_flow.png
http://upload.wikimedia.org/wikipedia/commons/e/e3/Turbojet_operation-_axial_flow.png

Classification of landing gear- according to aerodynamic
requirements

e According to aerodynamic requirements
— Fixed
— Retractable — Including partially retractable variants.
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Classification of landing gear- according to aerodynamic
requirements

e According to aerodynamic requirements
— Fixed
— Retractable — Including partially retractable variants.
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Classification of landing gear- according to arrangement

e Tail wheel
e Nose wheel

e Tandem landing gear— 2 landing gear struts at the fuselage axis, usually supplemented by
stabilisers on the wings.

- - r—




Curiosities...

e solar
* fuel cells
* battery

38


http://en.wikipedia.org/wiki/Image:Helios_in_flight.jpg
http://upload.wikimedia.org/wikipedia/commons/9/97/Antares20e_1.jpg

Aeroplane safety— rescue system

BSR-SRZOL

39



o -®
*
XT* .'-
- * * [ ]
evropsky i ue

socialni . MINISTERSTVO SKOLSTVI OP Vzdélavani
fond vCR EVROPSKA UNIE MLADEZE A TELOVYCHOVY pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

Acknowledgements

This project is co-financed by
European Social Fund and the state budget of the Czech Republic

Project CZ.1.07/2.2.00/15.0383
Innovations of Study specialisation Transport Vehicles and Handling Machinery with
respect to market needs



	Snímek číslo 1
	Contents
	Basic categories
	Basic categories – according to use
	Basic categories – according to construction
	Basic categories - miscellaneous
	Constructional parts
	Construction of an aeroplane
	Fuselage
	Fuselage – truss structure
	Fuselage – trussed semi-monocoque
	Fuselage – mixed construction
	Wings - categories
	Wings– position
	Wings - shape
	Wings – straight
	Wings– straight wing, stalling
	Wings – straight wing, stalling
	Wings – devices for increasing lift - flaps
	Wings – devices for increasing lift - flaps
	Wings – devices for increasing lift - slats
	Wings – devices for increasing lift - slats
	Wings – devices for increasing lift and control surfaces
	Wings – devices for decreasing lift
	Empennage
	Empennage - butterfly
	Engines– piston engine
	Engines – piston engine
	Engines
	Engines
	Engines
	Engines
	Engines – turbine engines
	Engines – turbine engines
	Classification of landing gear- according to aerodynamic requirements
	Classification of landing gear- according to aerodynamic requirements
	Classification of landing gear- according to arrangement
	Curiosities…
	Aeroplane safety– rescue system
	Snímek číslo 40

