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Energy use Is essential for
all aspects of modern life



http://www.pbase.com/accl/hong_kong

Where do we get energy from?

Global Energy Consumption (EJ)
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Carbon Dioxide in the Atmosphere
Carbon dioxide emissions have risen dramatically over the
past two hundred Yyear s fine(mpefore2005
10000 5000 0
. | . |
n ] L] m' ...........
C — [ - < 350 1
IS £
¢ g 3501- L 4 300
- s (B 1 7
O » - 1800 1900 2000 N |
o o " Year N E
3 () i
A S 300
S 5
2] —
5 8 0
)
1760 1810 1860 1910 1960 2010
250
] | 1 |
IPCC, 2007
e |l eading to the Dbuildup of <car b
€ global warming, sea | evel ri se,
€ ocean acidification.



Global Challenge
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GCEP Organization

e Research opportunity
identification

e Systems application analysis

e Qutreach

Sponsors

e Research funding

¢ |P licenses

e Pathways to
commercialization

* Domain knowledge

e Commercial insight
and experience

e University
engage-
ment

Universities
* Research ideas,
personnel, and

facilities

* Research
results and IP

* Fundamental
research

* Industry
engagement

Ex¢onMobil

Schiumbergep
TOYOTA

4 ; thought leaders
and research
AR workforce

ANY Excellent
S science

ehi=l Breakthrough
i |l _, energy
S technologies

Clean
sustainable
planet




GCEP

Global Climate and Energy Pro;ect Participants
30 institutions
18 Stanford departments

o To To Ix

121 Faculty . \ )
_ . A,
Over 400 graduate and post USA U Dolft
doctoral students Stanford University University of Dundee
Boise State University Ghent University
Brigham Young University Universite de Picardie Jules
California Institute of Verne
Technology Universidad Politecnica de
Carnegie Institution for Madrid
Science Uppsala University
Harvard University Utrecht University/FOM
Purdue University
SRI International China
University of lllinois Peking University
University of Montana China University of
University of Southern Geosciences
California
University of Wisconsin Japan
RITE
Europe
ECN Australia
ETH Zarich UNSW

IRDEP/CNRS University of Sydney
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Ratio to Human
Energy Use

Lot 6s of renewabl e energy: bu
needed to lower costs and deal with intermittency. 8
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Global Depletable Resource Stores
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& ¢ Lotods of fossil fuels: the

o> new technology is needed to improve efficiency and
reduce CO, emissions.
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GCEP Research Portfolio

Hydrogen
Biohydrogen
Bioenergy 4% Hyd St
Renewables 14% ’ mge:% e

Hydrogen Impacts
1%

Other Solar Conversion

1% N
Solar Water Splitting Advanced Combustion
3% 8%
Advanced Coal
Solar Photovoltaics 2%
19% CO2 Capture
7%

Carbon-Based
Energy Systems

CO2 Storage

13%
Exploratory Research
2%
Integrated Assessment Batteries for Advanced
2% Grid Control Advanced Fuel Transportation
0
Other 3%  Electrocatalysis Cell Sytems 5%
4% 7%
Electrochemistry

and Electric Grid
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lllustrative GCEP Research Projects in Solar Photovoltaics

Plasmonic Photovoltaics - Atwater et al.
Nano-Structured Organic PV Cells -
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High light absorption from all directions in Towards 15% efficient low-cost organic solar cells
very thin layer of material

Themo-Photovoltaic Cell T Fan

ot al C- Nanotube Transparent Electrodes - Bao

Absorber/Emitter Single-Junction Cell

Oz l=]

Ts=6000K Ta~1500K T=300K

Development of low-cost, flexible,
transparent electrodes to be integrated in
PV Cells

Concept for single-junction cell with over 45%
efficiency
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