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Ways to CO, free mobility

Diesel Systems
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Mobility challenges

The Party’s over

Peak Oil Beyond QOil
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Mobility challenges

Contributions to greenhouse gas reduction

Comitted target: not to exceed 2° global warming

& Un
i O

n
o

world

w W
oS WU

Developing
Countries

M
o

W

Industrialised Countries ;
o {-85%

112050 rel. 1990

Lt O

Gigatons Greenhouse Gas Emissions per year (GtCO2eq/yr)
N
(&3]

0
1990 2000 2010 2020 2030 2040 2050

. Source: M. Meinshausen, based on UNEP Human Development Report 2009
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Mobility challenges

Energy Roadmap 2050, Eu-Commission Dec 15t, 2011
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Mobility challenges L

Energy consumption of traffic inffrom Germany
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E-mobility not sufficient to achieve CO, targets for traffic sector
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Mobility challenges

CO, emission of new released cars sy
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Mobility challenges

Market development =

Mio new released passenger cars and light vehicles <6t
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+2.4 mio EV ... + 10.9 mio electric engines ... + 34.6 mio combustion engines
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Mobility challenges
Expected CO, reduction until 2020 - EU ol
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Ways to CO, free mobility

Driving with fire
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Driving with fire

Vehicle Measurements

Roll resistance tires f;:  -1/3
Weight: -10 %

2013: Golf VIl TDI
Blue Motion 85g/km

180 Aerodynamic (c,): -14 %
@ ———————————————————————— EU 2000 ——— € 172
160 7 @PH Gasoline
__ 140 - -1__EU 2010 ——— {140 o
§ ~—EU 2015 ——— 4 130 Downsizing (DI)
&g 120 @Hybrid
(7]
g 100 ' : ~EU 2020 ——— { 95* Diesel
V)]
(7]
= 80 @ DI (Common Rail
: ¥ g0 ( )
o 60 @ Downsizing+DeNOXx
O c =
40 g % @ Hybrid
13)
20
= =
o o

Petrol technology Diesel technology
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Driving with fire

Approching 50g/km CO,, EU =0
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Driving with fire

CO, of vehicle population s,
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Ways to CO, free mobility

Electric driving
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Electric driving

Recharging - Chance to slow up =

Energy flow 24,000 kW 10 kW
Energy/min. 400 kWh (40I) 0,17 kWh
Range (1 min) 800 km 1 km
Range (1 h) 48,000 km 60 km
15,000 km < 20 min >10d

Diesel Systems @' B H
15 BMS Leonhard | 18.11.2013 | © Robert Bosch GmbH 2013. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, //

distribution, as well as in the event of applications for industrial property rights.



16

Electric driving

Energy chain under real driving conditions 1) =
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175% battery

350 % fuel tank

100% wheel drive

drive train efficienc/ 89%

28%  battery & inverter

12%  dissipation

2010

100% wheel drive

drive train efficiency 31%

225% dissipation

100% wheel drive 67%

drive train efficiency 93%

57%

150% battery

12%  battery & inverter
8% dissipation

2060

100% wheel drive 57%

drive train efficiency 64%

175% fuel tank

55% dissipation

1) ambient temp. 10°C, avrg. speed 60 km/h;
heating at 0°C/-10°C is 60%/100% of wheel drive.
source: Spicher, U., 7. MTZ-Fachtagung 24., 25. 01.2012




Electric driving

CO, of vehicle population =
| |
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Ways to CO, free mobility

Electrofuels
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Storing electrical energy as liquid or gas fuels

Electrofuels are an emerging class of carbon-neutral drop-in replacement
fuels that are made by storing electrical energy from renewable sources
in the chemical bonds of liquid or gas fuels. The primary targets are
butanol, biodiesel, and hydrogen, but include other alcohols and carbon-
containing gases such as methane and butane.

Source: wikipedia.com May 14, 2012

Categories of Electrofuels:

- Power to Gas, PtG Hydrogen, Methane, ‘e-gas’, ‘Windgas’...
SNG: Substitute Natural Gas
- Power to Liquid, PtL Methanol, Paraffins: Gasoline, Diesel

Diesel Systems
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Assessment of synthetic fuels
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Fuel cost vs cost of CO, and H, input
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Passenger cars

CO, of vehicle population: measures combined &
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Passenger cars

Energy split for 85% CO, reduction
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Ways to CO, free mobility

Conclusions
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Ways to CO, free mobility

Ways to CO,-free mobility

{1

Electricity Battery Fuel Cell

electricity overrun from
renewable energy sources

Biomass CO, Recycling
Vegetable oils
Vegatable garbage 3C0O, + 3H, = H,0+CH,OH
Alga nCO, + (2n+1)H, - nH,0+ C H, ., + O,

Technical Photosynthesis
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