Introduction to Aerospace Engineering
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After the industrial revolution,
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Changes te eninent...
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Scientific question:

will doubling CO2 cause a p

-

Responsible question:

Is there any evidence on the basis of which
we expect that doubling of Co2 does not
cause a catastrophy?
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Consumption Products Service Products
.Biological Nutrients. .Technical Nutrients.
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Cumulative
MW -end

Country/Region

2006

Est. average
full load hours

Est. average
capacity factor

Est, :ehan:tri-::it).ar
production in
2005 TWh"

| Germany

20,652

1,831

20.9%

37.81

Spain

11,614

2,100

24.0%

24.39

USA

11,635

2,300

26.3%

26.76

India

6,228

1,800

20.5%

11.21

Denmark

3,101

2,250

25.7%

6.98

ltaly

2,118

2,000

22.8%

4.24

= nited Kingdom

1,967

2,628

30.0%

5.17

P.R. China

2,588

2,100

24.0%

5.44

| The Netherlands

1,557

2,100

24.0%

3.27

Japan

1,457

2,100

24.0%

3.06

Austria

966

1,794

20.5%

1.73

France

1,585

2,100

24.0%

3.33

Australia

796

2,500

28.5%

1.99

Greece

862

2,500

28.5%

2.16

Canada

1,459

2,278

26.0%

3.32

Sweden

571

2,100

24.0%

1.20

Rest of World

5,150

2,000

22.8%

10.30

av.2.4%




Energiestromen in Nederland
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export bunkers voorraden
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| Elektriciteit 72 PJ |

Holen 332 PJ

Aardalie 1073 PJ

Mederands verbruilssaldo 3051 PJ

Aardgas 14608 P.J

Craeriy 105 P

Omzettimgsweries
E-bedrijwn £33 F.J

Elektricitert 324 F.J

= P10 T2 R

¥Wamite 12343 FJ

oo-23s 91 Pd
ZE0-S0PC 111 12D
SOD-raP s 5692l
TeO-1000 s 22 =]
=10035C 105 Rl

Finaal energelsch gebruik

Transport 260 FJ

iZromds toffen 497 FJ

Cecentraal
cmzettingswerses 102 FJ
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PV annual pro deria 33780 km2
: 8% 2760 km2
1 60E+07 people 96.0 GWY
6 KWy 3027 PJiwear
2003 ECN overzicht
primaire energie vraag transfer gas to electric
fossiel electr genloss sum new electr{fossiel total electric
industrie 993 124 249 1366 42% 200 644 3241 15% more efficient industry
transport 477 6 12 495 15% 159 0 165 |electric cars
huishoudens 347 84 169 600 18% 52 0 136 |heatpuimps + VWKK
diensten en o 240 80 161 481 15% 50 0 130|heatpumps
landbouw 200 40 80 320 10% 200 40
2257 334 672 3263  100% 461 844 795
surface needed: 2761 km?2 8.17%
fossile fuel redurction 2419 " 74.13%
surface Ockels 1644 31 km2 4.87%
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| Positive to environment:

More energy then used
More clean air out then in

More clean water out then in

More biodiversity then before
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103 km/h
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Elfsteden-route

Wereniging
"D Fresche EN Steden”



















Laddermill concept
Combine airplane knowledge with kites

As kite going up |

Force_up
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Duurzaam ... ‘t hoeft niet minder maar ‘t moet andérs
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SUPERBUS

conne > on

25 persons in separate compartments of 2, 3 or 5 persons,
Every compartment has its own door
Internet, TV, etc....
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Superbus combines highspeed
train service with individual car

Your personal service

flexible routing on demand -

reaches individial destination - _

privacy in voty compartment L= o

individiual doors \~ - =T ‘ ' '

full mudti media service i = g | J ,\' { )

/ - ( . Affordable thru intelligence:
- B ) B \ _1
Te—— cost

environment
space

fow cost high speed infrastructinre
fean chauffetns organisation

no emission efecitric transport
bundiing with existing hiways
state-of-the-art safety
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Cooling
In the rear part of Superbus there is an air-conditioning system and

Sensors a cooling system for the motors. Air is guided into the vehicle
Superbus has 750 sensors on board. These sensors are used to through the inlet ducts on the roof. \.
detect if all the passengers have fastened their seatbelts and if

there is anybody standing in range of the doors while they are
opening and closing. Furthermore, Superbus has an obstacle
detection system which works through a radar signal that
detects objects from a few hundred meters away.

Rear wheel steering

Composite Body

and the material is recyclable.

-

o

The rear wheels of Superbus also steer to
improve the maneuverability of the vehicle.

The outer body panels of Superbus are made of IXIS. This composite
material consists of a foam core sandwiched between layers of glass
fiber. Energy absorption of the material is very high in case of collision,



different colors show th
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Powertrain system

Energy storage in battery-pack
Reference target distance 210 km between battery charges
Energy-efficiency: power per passenger below 0.3 MJ/km

Powered by 4 electric motors

Management system of battery
And motors integrated with
Control system




Laseroptronix AB
Enhagssiingaan 23
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Superbus compared to HST and MZB
attraction of passengers 200km line

Extra reizigers per dag in %
t.o.v. de referentie (2020)

12 July 2011



Superbus compared to HST and MZB
cost of infra structure 200 km line

12 July 2011 Prof.dr. Wubb



Superbus compared to HST and MZB
Business case 200 km line
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SUPERBUS
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Innovation is disruptive
Transition to sustainability=
More sustainable activities and less non-sustainable

The power IS with the non-sustainable

”" ‘— .‘2/.'-? . ” L ﬂ.

Risk of innovation Is less then

Risk of nOt acting and go as usual

But responsibility is hard to assign
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HAPPY ENERGY = HAPPY PLANET = HAPPY FUTURE













