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Introduction

Definition of ‘transport’ .

Transport is a means of moving an object from point A
to point B.

The objects can be things or people but also information or energy

215t century: transport = life style



Life style <

Comfort

Introduction

> Transport




Evolution of transport up to the 215t century

3500 BC first wheel — first wheeled vehicle, river boats with oars

2000 Horses used for transport

181 -234 first wheelbarrow

770 AD first horseshoes

1492 Leonardo da Vinci first sketches flying machine

1620 Cornelis Drebbel human powered submarine

1662 Blaise Pascal invents first public bus - drawn by horses

1783 gl'&st; tgalemonstration of a practical steam engine by Marquis Claude Francois de Jouffroy
' ans

1783 Montgolfier brothers invent and fly in first hot air balloon

1787 First steam engine

1769 Nicolas Joseph Cugnot: Tirst self-propelled road vehicle

1790 First modern bicycle

1801 Richard Trevithick invents first movement by steam energy (for travel)

1807 Isaac de Riva creates first hydrogen powered vehicle

1807 First steam ship with regular personal transport - Robert Fulton Clermont

1814 George Stephenson invents first practical steam powered locomotive

1862 Jean Lenoir: automobile with petrol engine

1867 First motorcycle

1871 First cable car

Wright brothers: first powered flight
First helicopter: unsuccessful design

Henry Ford improves assembly lines for automobile manufacture
Vessels on hydrofoil

First liquid fuelled rocket launched

Modern helicopter

Hovercraft rlpc:ignpd

First ‘high speed’ train

First manned flight (Apollo) to the Moon

First ‘jumbo jet’

Space shuttle launched 6



Significance of transport in 215! century

* ‘Reducing distances’
e Comfortable travel

)4

g- Environmental damage
o Safety risks- injuries




Transport risks in 215t century

Photosynthesis — uses sunlight and heat to create (synthesise) energy-rich
organic compounds — sugars - from simple inorganic materials — carbon
dioxide (CO2) and water. Photosynthesis has a fundamental significance for life

on Earth.

Light



http://upload.wikimedia.org/wikipedia/commons/a/a5/Simple_photosynthesis_overview_cs.png

Kyoto Protocol

The Kyoto Protocol (December 1997) is a protocol to the United Nations
Framework Convention on Climate Change.

In it industrialised countries commit to reducing greenhouse emissions by
5.2%.

This reduction relates to the aggregate average emissions of a package of 6
gases ( in a units called ‘carbon equivalents’) for a 5-year period from 2008-
20012. In addition to CO2, methane (CH4) and nitrous oxide (N20), whose
emissions will be compared to 1990 levels, it also looks at levels of
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride
(SF6), whose levels will be compared with 1990 or 1995.
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Source EEA (2007)
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Worldwide emission production

2.3 million tons of CO, (2000)

Oenergy
Etransport
Eindustry
Dother

11



Worldwide emission production

World

18% Road

5%

Other Sectors
3% Aviation

2% Navigation

Residential
—18% | /_[— 1%  Other Transport

Manufacturing Industries —
and Construction

Energy Industries OECD Other ITE
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%] 0%

o
g2 23% g0, A% '/r4%
45% 4
149 -___-,_3% 169

- .CZ%
1%
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Source: ECMT (IEA data)
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Automobile production (trend)

2050+
2+ billion vehicles
2-3 Giga fonnes carbon 4

2000
200 million vehicles

1950
80 million vehicles

~70 million fonnes

.........................................................................

Zdroj: Prof. LeSinsky
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Automobile production (trend)
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Source: [EA
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Number of automobiles in CZ(2004)

W obyntsistva 7 1 3300000
osobni autonobily
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Liters per 100 km

Transport in numbers— development of
automobile consumption

20

18

16

14 ——US (Light trucks)

- Australia

12 ——Japan

10 —US (Cars)
~ 1 -e-Allemagne

° y < U.K.

6 — France

4

1970 1975 1980 1985 1990 1995
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contents

2. Interesting forms of transport and a look
at the future of transport

18



Transport categories

According to type and drive

According to capacity
— Private
— Public

According to ‘radius’
— Urban and suburban
— Regional
— Continental
— Intercontinental

Road
Rail
Ship
Air

Space

Cable

Combined

Pipeline

Human and animal powered transport

19



Mérn4 pfepravni spotfeba primarni energje [Wh/oskm

Energy consumption

) g
A g A ()
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10 100 1000 i 10 100
Stedni dopravini rychlost [km/h] Stiedni dopravni rychlost [kin/h]
1 -long distance bus 1 - pipeline
2 - metro 2 —river transport upstream
3 —urban bus 3 —river transport on canals
4 - tram 4 —river transport downstream
5 —railway — electric traction 5 —railway — electric traction
6 — railway — motor traction 6 — railway — motor traction
7 —small bus, minibus 7 — commercial vehicle with trailer
8 — private automobile 8 - commercial vehicle (over 3.51)
9 - aircraft 9 - commercial vehicle (under 3.5 1)
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Road transport
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Strict controls on emissions

All vehicles registered since October 1 2006 must conform to Euro 4.
Euro 5 came into effect October 1 20009.

Euro standards for emission reduction place strict controls on all vehicle
manufacturers.

There are significant differences in demands on exhaust gas emissions
between Euro 3 and Euro 4. Nitrous oxide (NOx) emissions must be lowered
from 5 to 3.5 g/kWh, i.e. by 30 %. Particulate matter (PM) emissions must fall
from 0.1 to 0.02 g/kWh. A reduction of 80 %.

The graph below illustrates the dramatic reduction of NOx and PM necessary
in order to fulfill Euro 4 and Euro 5:

{g/KWh)

A
01gt
015

Eura 2
010
Euro 3

0.05 7
0.02

1] 1 2 3 q 5 1 7 ig/KWh)
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Road transport - freight

29-Trailer Road-Train which put the town and

Transport operators of Bourke Australia
In the record books

www.inselfdefense.net/outbacktowing




Rail transport

27



Maglev

Shanghai (2003)
HMB2 (1976)

TROS (1999)

TRO7 (1989)

TRO6 (1984) /

=l ”
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Maglev
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Maglev - principles

Levitation Techniques

ELECTRODYNAMIC ELECTROMAGNETIC INDUCTRACK

=
-~

Electromagnets on the Electromagnets on the cars Permanent nets
guideway levitate the car. lift the cars. levitate over passive coils.

30



Maglev - principles

: IE] D:-:u:l Dooa DE ni.-

LG”IdH‘ magnets control propulsion
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Hybrid drives in locomotives

EVOLUTION® HYBRID

32



Rail transport- freight

:

RS “;si_u‘m.x .

- < *--.
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Ship transport
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Ship transport

Water (ship) transport is divided into:
e Maritime and inland

* Private and freight

 Regular and irregular



http://upload.wikimedia.org/wikipedia/commons/8/84/Cma.cgm.mozart.wmt.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e0/Nizhny-Novgorod-Volga-Barge-1459.jpg

Ship transport— density

Maritime routes Road routes
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Ship transport - technology
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http://upload.wikimedia.org/wikipedia/commons/2/22/Bateaux_comparaison2.svg

Ship transport - technology
i, e M




Queen Mary Il

I
Person Car Bus Airbus A380 Queen

Mary 2
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http://upload.wikimedia.org/wikipedia/commons/3/32/Vergleich_Titanic.png
http://upload.wikimedia.org/wikipedia/commons/d/dd/Queen_Mary_II_Einlaufen_Hamburg_Hafengeburtstag_2006_-2.jpg

Tonnage:
Displacement:
Length:
Width:

Height:

Dratft:

Decks:

Power:

Drive:

Speed:
Passengers:
Crew:

QM2 technical data

148,528 t
76,000 t

345 m (1,132 ft)
41 m (135 ft) HVR, 45 m (147.6 ft) max
72 m (236.2 ft) from keel to stack

10 m (32.8 ft)

13 passenger decks

117 MW (157,000 k)

4 x 21.5 MW electrically powered screw
2 fixed and 2 rotating screws

~ 30 knots (56 km/h)

2,620
1,253

40


http://upload.wikimedia.org/wikipedia/en/b/b6/QM2-1.jpg

QM2 facts

* 500 seat cinema

1,310 cabins

» 230,000 bottles of wine

» 27,000 kg coffee

» 1,350,000 tea bags

» 300 original artworks worth125 mil.K¢

I|| ‘
¢

" = . acy
&> ‘ghlik':h!."‘——-‘ —————
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Ship transport— hydrogen drive

Tourist boat for 100 passengers driven by hydrogen
Operating in Amsterdam since 2008

42



Ship transport— solar power- concept

Volitan "flying fish"
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Ship transport — solar power

First yacht to use hybrid drive
iIn combination with 2 natural
energy sources-wind and sun

44



Ship transport —around the world in 65 days

Earthr:

Barbades - Panama - Acapules - San Dlego - Hawall - Majura -




Aerial transport




Aerial transport- safety

60

50 '\\

"
e 500
o
_._..Q--V" o
1960 190 130 1880 00 2000 20 2

Source: EUROCONTROL Long Term Forecast 2004-2025

Total number of victims in Europe

increase almost

proportional to

traffic

5 199094 1995.99  2000.04
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World airports

48



Top 30 airports

LOCATIONS OF
TOP 30 AIRPORTS

IL - illinois
MI - Michigan
TX - Texas

FL -Florida
- Arizona

AR

GA- Georgla

CO- Colorad.

NE - Neveda
CA - California
- New Yark

NY

ey

WA- Washington

M5 - Missour|

Map not to Scal

NJ - New Jer

49
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Number of travellers at airports(2002)

Atlanta (ATL)
Chicago (ORD)
London (LHR)
Los Angeles (LAX)
Tokyo (HND)
Dallas (DF W)

Paris (CDG)
Frankfurt (FRA)
Phoenix (PHX)
Denver (DEN)
Hong Kong (HKG)
Detroit (DTW)
Minneapolis (MSP)
Madrid (MAD)
Houston (IAH) |

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Ruzyneé 6.28 millions of passengers
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Interesting things




Aerial transport - technology

e Largest passenger plane — Airbus 380

(length 73 m, height 24 m, wingspan 79.8m, flight weight 565 t)
carries up to 820 passengers up to 15,000 km.

e Giant cargo plane — Antonov — 225
Ruslan with cargo150t flies (can carry up to 6 fully loaded trucks
each weighing 25t) at speeds up to 850 km/hod.

 Vertical takeoff aircraft
V22 Osprey, BA126

52



Comparing the largest aircraft
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Airbus A 380

Sultes

Adrbus A580 S

The A380 will be a true colossus, with madels lounge
seating 555 people. muhlﬂt
Thve AIZ0 will be the world's first R
airliner with passenger cabins on twa full erul

dicks. Alrbus argues that explosive growth in
air traffic will fuel a healthy demand for
super-umbo pets. Boeing disagrees,
and predicts the A380 will turn into a

white elephant. ‘\

Using space
The forward ard rear carge
hiodds could be used far

passenger o crew Eacllities Passenger tpace

cambslsing bar, i Privale
R private office spaces 1 aices
x Stgirs ;

ard lavanary
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Boeing 777 engine
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Boeing 787

Boeing 787 Dreamliner (787 - 8)
wingspan 60 m

length 57m

tail height 17m

width of cabin interior 57m
passengers 210 - 250
range up to15 700 km

cruise speed at height 10,668 m

913 km/h (0.85 Mach)
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http://i.idnes.cz/07/071/maxi/NYV1c3fef_prvni_trida.jpg
http://i.idnes.cz/07/071/maxi/NYV1c3ff0_vchod.jpg
http://i.idnes.cz/07/071/maxi/NYV1c3fec_dreamliner.jpg
http://technet.idnes.cz/?c=A070528_113318_tec_technika_NYV&r=tec_technika&strana=1&foto1=NYV1c3fef_pilotni_kabina.jpg&inframe=1

New A2 project

“~ Wingspan: 25.6 m, length: 61.66 m
& Range: 7250 km
Cruise speed: 2,140 km/h (optimum fuel use) (max. 2,200 km/h) |
Max. height: 18,300 m
Flight time from Europe to USA cca 3.5 hours }
Max. flight weight: 186,880 kg
T o T
Wingspan: 27.65 m, length: 58.4 m, wing surface: 470 m[]
Highest : 168 ,507 N
Max. flight weight: 180 000 kg
A&  Cruise speed: 2430 km - h-1
~4  Range: 6 500 km

J - 2 _ A—
T N Supy S ap—

2] By

o

At

Project only

A supersonic aircraft able to carry 300 passengers and fly twice as fast as
Concorde which could be in operation in 25 years.
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http://upload.wikimedia.org/wikipedia/commons/9/90/Tu-144LL_in_flight.jpg
http://upload.wikimedia.org/wikipedia/commons/4/45/Concorde_heck.jpg

Airbus A300 — 600ST



http://www.airliners.net/open.file?id=0163222&size=L&width=1000&height=672&sok=&photo_nr=
http://www.airliners.net/open.file?id=0028677&size=L&width=800&height=543&sok=&photo_nr=545
http://www.airliners.net/open.file?id=0447318&size=L&width=1085&height=744&sok=&photo_nr=294
http://www.airliners.net/open.file?id=0442382&size=L&width=1024&height=695&sok=&photo_nr=298

Airbus A300 — 600ST — spot the
difference!




Bell/Agusta BA609
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Osprey V 22

MULTIMISSION .

Bilat Might

Vision System Single and Cual Poind

Cargo Haoks
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http://upload.wikimedia.org/wikipedia/en/a/a0/V-22_concept.jpg

Osprey V 22
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Insects and flight

Mass of bee 1.2 g
Surface area of bee wings 70 mm?

Frekvence kmiti: 230 Hz 1
Amplituda kmitl:  cca 90°

Utilizes rotating wing effect
Main lift component arises from vortex overflow and
interaction with turbulence from previous wing beat
3. Utilizes rotating wing effect

N e



Airship

Hindenburg (1931) - (3 May 1937)
Passengers: 72

Length: 245 m

Diameter: 41 m

Volume: 200,000 m3

Tonnage: 112,000 kg
Power: 4 x Dalmler Benz d|esel englnes each 890 kW (l 200 hp)




Airship

L
L]
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conclusion

Transport for the third millennium

e Hybrid drive systems

New types of transport

Alternative fuels

Improving efficiency of transport in towns
Improving network of transit traffic
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