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ENERGIE UND WIRTSCHAFT
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Ref.: http://muller.lbl.gov/teaching/physics10/PffP_textbook/PffP-10-climate_files/image022.gif
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Ref.: http://www.ioga.com/Special/crudeoil_Hist.htm
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DAS EFFIZIENZ PARADOXON
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Thomas Savary (1698) Thomas Newcomen (1712) James Watt (1769)
e Improved technology doubles
the amount of Work produced
with a given amount of Fuel
gﬁs;i)yl Demand for Fuel falls
half
\ Inelastic
L Demand
William Stanley JEVONS 0 — Quantity

Quantity Demanded

Book: The Coal Question (1865) less than doubles

Ref.: Jeff Rubin and Benjamin Tal, "Does Energy Efficiency Save Energy?", CIBC World Markets InC.
StrategEcon - November 27, 2007
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BIOTREIBSTOFFE

Biomasse 10 kWh/ m?
»110l/m2

1 Jahr 7’000 m 2

Ref.. NZZ am Sonntag vom 14.5.2007 (Rainer Zah)

Energiebedarf
in Europa pro Kopf im Jahr
50'000 kWh » 5’000 | Ol

Biomasse

=
ol

Photovoltaik 100 kWh / m?2
» 101 Ol / m?2
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ELEKTRISCHE ENERGIESPEICHER
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50 kg, 70 | Benzin

Q =650 kWhy,.,,, W =200 kWh_ ..
1000 kg , 1000 | Batterie

W =200 kKWh, .

P=30kwW P_. =150 kW

max

100 t, 130°000 | Benzin

Q = 1300 MWhy,, W = 780 MWh,_;
4’000 t , 4000 m 3 Batterie

W = 800 MWh, .

P=50 MW P, =200 MW

max



WASSERSTOFF KREISLAUF

39 kWhkg SPEICHER
M +%H,@ MH
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FLUSSIGWASSERSTOFF L
Wasserstoff Verfllssiger von LINDE

Dichte (H, liq.) = 70.8 kg-m -3
Tupolev 155 (1
Energie flr die Verflissigung upolev 155 (1988)

Win = is,gz kWh-kg_'ll Space Shuttle
Worae = 10 kWh-kg 1535 m2 lig. H,, 120t
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ENTDECKUNG DER H-ABSORPTION IN METALLEN

Thomas GRAHAM, born Dec.
20, 1805, Glasgow, Scot., died
Sept. 11, 1869, London, Eng.

Ref.: Thomas Graham ,On the Occlusion of Hydrogen Gas by Metals®, Proc. Royal Soc. 16 (1868), pp. 422
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VOLUMEN DER WASSERSTOFF SPEICHER

4 kg \Wasserstoff 3 1 Benzin /100 km = 0.3 kWh / km
110l
26| 33| 57|
Mg,FeH; LaNiH, H, (liquid) H, (200 bar)

Ref.: Louis Schlapbach & Andreas Zuttel, NATURE | VOL 414 | 15 NOVEMBER 2001 | pp. 353-358
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WASSERSTOFF FUR DIE MOBILITAT

Hindenburg (1937) _ Tupolev 155 (1988)
Austin A40 (1966)

Space Shuttle
(1981-)

Necar 1 (1994) NuBus, 250kW (2002)
Saturn
Hy. 2009
(1963-) BMW (1978-) Necar 4 (2002) y-move ( )

Ref.: Ch. Bach, Empa
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SYNTHETISCHE
KOHLENWASSERSTOFFE

nCO, + (3n+1) H,@ CH,-(CH,), ,- CHy+ 2n H,0
SYNTHESE
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H,0® H, + %0,
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ZUSAMMENFASSUNG

MOBILITAT
BIOMASSE

INDUSTRIE -(CHOH)-

WOHNEN

0.4 US$/ kWh

BATTERIEN
WASSERSTOFF

MWh/J:

Er
Erdél
Kohle
Biomasse
Erdol
Dampf- Ende
maschine Steinkohle 2. Welt-
krieg
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Weltenergiebedarf [10 12kwWh a-1]




