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Development in Europe

Production of Biogas in Europe

Source: Biogasbarometer/EUROBSERV‘ER
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Production d’énergie primaire de biogaz de 'Union européenne en 2007 (en ktep)/

Primary energy production of biogas of the European Union in 2007 (in ktoe) Th e WO rd . b i Og asu iS d efi n ed

Biogaz de décharges/ Landfill gas

Biogaz de stations d'épuration/Sewage sludge gas d I I I e re ntly

. Autres biogaz (unités décentralisées de biogaz agricole, etc.)/ Other biogases (decentralised agricultural plant, etc.)

5901,2  Les chiffres en rouge indiquent la production totale en ktep/Red figures show total production in ktoe

* Estimation/FEstimate.
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Suitable AD-Technologies

System Continous Batch
Category CSTR PFR Batch Batch /
Percolation
Symbol o R 5
& I|L=
Example
Content of liquid Free flowing or Free flowing
fermenter liquid
Pretreatmen Strong Strong strong recirculation,
t homogenisation | homogenisation, no hackling or mincing
, high energy high energy required,
demand demand low energy demand
Q) TURKISH-GERMAN - B glz =
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Ap p I i Cati O n Digestion of Biowaste

 Dry
Fermentation

of biowaste

— biowaste 24.000 t y-"

— Aerobic pretreatment

— Plug-Flow-Reactor

— Composting of
effluent

— CHP-device

— Complete housing/low
odour emissions

\ TURKISH-GERMAN
BIOGAS PROJECT




Electricity to
energy supplier

Heat to heat
user

Fuel for
transportation
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Operation of a joint biogas
plant

Electricity to Energy

energy supplier Production/Uprgrading

Heat to heat Company ervice Provider
Biomethane, biogas production of residues and

Fuel for transport fertilization

Farmer
Farmer
Farmer

Farmer
Farmer
Substrate
Farmer
Farmer
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Electricity (up to 20MW)

Source: NAWARO-AG
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Standorte Biogasaufbereitungsanlagen

in Betrieb
in Bau

in Planung
Pilotanlage
kKA.

-_— Kilometer
0 2550 100 150 200

Stand 12/2009

(c) Deutsches BiomasseForschungsZentrum, 2010
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Innovative Applications

- Further Innovative Biogas-Technologies -

 Fuel Cells
— el. efficiency is up to 48% (55%); pilot plants,
causes less noise, useful for urban applications
« ORC-Modules

— 10% raise in el. efficiency; at least 3 plants in
service

— advantageous in combination with micorturbines
* Microturbines
— less sensitive, low maintenance costs, high

durability
— compared to gas engines low el. efficiency (38%
- 28% {7 L
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Conclusions and Outlook

« flexible technology to provide electricity, heat, fuel and fertilizer

 Available from small to large scale applications (several kW until
MW)

e The EEG and GasNZV are the most important regulations for
Biogas in Germany

« EEG will amended in 2012 - simplification of complex tarifs

« Technology for production, conversion and provision is state-of the-
art

 Even in Germany biogas has still high potentials

Increasing importance all over Europe!
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