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Talk layTalk lay--outout

• Introduction – Denmark

• Energy policy in Denmark

• A typical Centralized Biogas Plant in Denmark

• Auto gas in Sweden
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The Technical University of The Technical University of 

DenmarkDenmark

Founded in 1829 by the Danish physicist 
Hans Christian Ørsted (discovered 
elctro-magnetism)

The largest technical university in 
Northern Europe

10000 students

2000 Ph.D. students

1000 Faculty

3000 researchers

15 departments 
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EU EU RenewableRenewable Energy policyEnergy policy

• European leaders agreed in March 2007 to have 20% of 

their overall energy needs covered by renewables such as 

biomass, hydro, wind and solar by 2020

• If other countries will follow, the target will be increased 

to 30%
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Energy Energy sourcessources in DK in DK -- SESE

DK: Coal, oil, natural gas, 
renewable energy (16%) :

Wood, straw, waste

Wind

SE: Nuclear, oil, natural gas, 
renewable energy (26%) :

Wood

Waterfalls
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Denmark’sDenmark’s energyenergy consumptionconsumption
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Energy from Energy from renewablesrenewables in Denmarkin Denmark
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StrategyStrategy for for energyenergy from biogas from biogas 

Complete utilisa-
tion of the biogas 

potential
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ConclusionsConclusions
AdvantagesAdvantages withwith Biogas Biogas TechnologyTechnology

•Environmental protection

– Effective and cheap climate instrument

– Protects drinking water and water enviroment

– Odours reduction in local areas

•Contributes to energy supply safety

•Local occupation and technology export

•Contributes to sustainable agriculture
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Biogas Biogas plantsplants in Denmarkin Denmark



Environmental Engineering

Technical University of Denmark

HHWHouseholds

Food industry

Animals

Sewage systems
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CoCo--digestiondigestion

� Cheaper than separate treatment systems

� Existing plants can be used

� Technical advantages: i.e. solid waste can be diluted in 

liquid waste

� Larger plants offer the possibility for organized 

distribution of the treated matter as fertilizer on the 

fields

� Waste management

� Require capital and organization to establish large 

Centralized Biogas Plants
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RibeRibe biogas plantbiogas plant
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LemvigLemvig biogas plantbiogas plant
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Biomass truckBiomass truck
ThorsoeThorsoe, 20 m, 20 m33, 32 ton gross weight, 32 ton gross weight
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Receiving hall in Receiving hall in LemvigLemvig biogas plantbiogas plant
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ThorsoeThorsoe biogas plantbiogas plant
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Heat exchangers in Heat exchangers in RibeRibe biogas plantbiogas plant
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Reactor filling

F

Raw biogas

incl. H2S

Cleaned
biogas

Flow-
meter

Oxygen

guard

Air dosing

pump

Shower

pump

Screened

digestate

Excess

sump

liquid

2-5 %

< 200 ppm H2S

Sludge

(1)  2H2S + O2 -> 2H2O + 2S

(2)  2H2S + 3O2 -> 2H2SO3

PROCESS :

Schematic diagram of system for biological HSchematic diagram of system for biological H22S S 

oxidationoxidation
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Unit for biological HUnit for biological H22S reductionS reduction
ThorsoeThorsoe Biogas PlantBiogas Plant
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Biogas storageBiogas storage
LemvigLemvig, 5000 m, 5000 m33, 10 mbar, 10 mbar--gg
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Sanitation of manure and organic Sanitation of manure and organic 

waste in a biogas plants:waste in a biogas plants:

• Pathogenic reduction by thermal treatment

• Pathogenic reduction by anaerobic treatment

• Present rules
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Process and Sanitation conceptsProcess and Sanitation concepts

55oC

HEHE

Heat

1) Thermophilic process with integrated sanitation

HE

Heat

2) Mesophilic process with thermophilic post-sanitation

55oC HE

External heat

External heat

37oC
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Biogas in the Biogas in the trasportationtrasportation sectorsector::

A A successsuccess story from story from SwedenSweden
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Natural gas net in South SwedenNatural gas net in South Sweden
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AutogasAutogas in in SwedenSweden

Volume in Km3

Years
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Public stations for natural gas and Public stations for natural gas and 

biogasbiogas
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Biogas as vehicle fuelBiogas as vehicle fuel

Upgrading Compression Storage

DispenserRefueling
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The VisionThe Vision

Produktion af biogas where the biomass resouces
are found (rural areas), upgrading and utilisation

where the need is highst (cities)

Natural gas net is 

doing it possible

Naturgas

Biogas
Upgrading



Environmental Engineering

Technical University of Denmark



Environmental Engineering

Technical University of Denmark



Environmental Engineering

Technical University of Denmark

ConclusionsConclusions

Biogas is one of the most promising and sustainable 
energy sources as seen from Denmark and Sweden.

Many initiatives are taken:

DK: More focus in: utilisation of biogas in CPH

SE: More focus in: utilisation of biogas in transport


