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Energy Supply and Consumption in the World

« World Energy Balance 2007
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* 2005 latest available figures

Data Source: The International Energy Agency
— Key World Energy Statistics 2009
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Energy Supply and Consumption in the World

» World Energy Balance Comparison 1973 - 2007
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The Production of Hydrogen: Where are we?

» Hydrogen Production from Fossil Fuels

The world hydrogen
Conventional
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The Production of Hydrogen: Where are we?

» Hydrogen Production from Renewable Energies

with electriciy from renewables
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_ Production of Hydrogen
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New Pathways to a real Hydrogen Society

» H2 Generation from Concentrating Solar Power
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Direct Solar Hydrogen Production .-
at the “Plataforma Solar de Almeria” (PSA), Spai
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Successfully set up in 2008 by German Aerospace Center
(Deutsches Zentrum fiir Luft- und Raumfahrt; DLR) in the context of the HYDROSOL | and Il EU projects
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Hydrogen's hierarchy of needs

-> (following Maslow's hierarchy of needs)

New
Products
Utilization of Hydrogen: and
New Services

Novel chemical/

Storage of Hydrogen: )
mechanical methods

Distribution of Novel processes
Hydrogen: engineering approach
Hydrogen made from all renewable energies,
in new one-step thermal/kinetic processes,
decentralsized, nonpartisan

Production
of Hydrogen:

Origin of Hydrogen: Independently, based on all renewable energies
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New Pathways to a real Hydrogen Society
« Fitting it all together

Hydrogen Vision:
1) Hydrogen has to become a common commodity
2) Hydrogen has to be produced free of pollution and losses
3) Hydrogen has to be traded localy, based on supply and demand
4) Hydrogen has to be used for electrification, transportation and convenience

Fuel Cells Vision:

Fuel Cells have to utilize their advantages in connecting the markets for:

= 1. = 2. = 3.

Source: Own Research =
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New Pathways to a real Hydrogen Society

« Fitting it all together

Virtual power plants

with direct solar hydrogen and Fuel CeII
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