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Statistics
Energy demand and share of renewables

Source: Statistik Austria (2015)



Institute of Chemical Engineering
Working Group Zero Emission Technology

Statistics
Primary production of renewable energy, 2003 and 2013
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Fuel consumption in Austria
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Graz University of Technology – Institute of Thermal Engineering
• Heat pipe reformer (former Technical University Munich, Prof. Jürgen Karl changed to 

University of Erlangen, Germany, work is still going on in Graz)
• Small scale CHP with heat pipe reformer
• Distributed SNG production
• Fixed bed gasification
• Health, Safety and environmental issues for gasification systems

Joanneum Research Graz - Department of Energy Research 
• Life Cycle Assessment
• Microchannel FT technology

MCI – University of Applied Sciences for Environmental-, Process- and 
Biotechnology, Innsbruck

• Multi-staged fixed bed gasification systems

Bioenergy 2020+ (location Wieselburg)
• 1st and 2nd generation biofuels
• Representative of Austria in IEA Bioenergy Task 39 liquid biofuels
• Secretary of IEA Advanced Motor Fuels

Austrian Research Organisations
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Austrian Research Organisations

Bioenergy 2020+ (location Güssing) together with TU Vienna
• Production of FT liquids
• Production of Hydrogen (as polygeneration in Oberwart and full conversion in 

Güssing)
• Mixed alcohols
• BioSNG
• Waste gasification in FICFB gasifier

Vienna University of Technology, Institute of Chemical Engineering 
• R&D in dual fluidised bed steam gasification (G-volution)
• Production of Fischer Tropsch fuels
• Production of hydrogen for refineries
• Scientific Partner in Bioenergy 2020+
• Representative of Austria in IEA Bioenergy Task 33 Thermal Gasification of 

Biomass
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Austrian companies
 Andritz including AE&E (Andritz Energy & Environment)

• No activities with FICFB, has still patent
• Involved in Skive (over Carbona)
• www.andritz.com

 AGT Agency for Green Technology 
• Low Temperature Conversion (LTC) is a thermo catalytic decomposition process operating without air supply
• http://www.agt-international.eu/

 Cleanstgas (Clean staged gasification)
• joint venture between EBNER Industrieofenbau and KWB Biomasseheizungen
• affordable, decentralized, efficient power plants to supply the base load of heat and power
• www.cleanstgas.com

 GE Jenbacher
• http://www.jenbacher.com

 Güssing Renewable Energy (GREG)
• FICFB gasifiers for CHP, BioSNG and other synthesis (sister company of the biomass CHP 

Güssing)
• http://www.gussingrenewable.com/
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Austrian companies

 Repotec
• Engineering of FICFB gasifiers for CHP, BioSNG and other synthesis (Güssing, Ulm, Göteborg)
• http://www.repotec.at

 SynCraft Engineering GmbH
• http://www.syncraft.at

 Urbas
• fixed bed gasification
• http://www.urbas.at

 Xylogas
• fixed bed gasification
• http://www.xylogas.com

 ZT Lettner
• http://www.zt-lettner.at
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Commercial FICFB gasifiers
Location Usage / Product Fuel / Product

MW, MW Start up Supplier Status

Güssing, AT Gas engine 8.0fuel / 2.0el 2002 AE&E, Repotec Operational

Oberwart, AT Gas engine / 
ORC / H2

8.5fuel / 2.8el 2008 Ortner
Anlagenbau Operational

Villach, AT Gas engine 15fuel / 3.7el 2010 Ortner
Anlagenbau On hold

Senden/Ulm,D
E

Gas engine / 
ORC 14fuel / 5el 2011 Repotec Operational

Burgeis, IT Gas engine 2fuel / 0.5el 2012 Repotec, 
RevoGas Operational

Göteborg,
Sweden BioSNG 32fuel/20 BioSNG 2013 Repotec/ 

Valmet Operational

California R&D 1 MWfuel 2013 GREG Operational

Gaya, France BioSNG R&D  0,5 MW fuel 2016 Repotec Under 
construction

Thailand Gas engine 4fuel / 1el 2016 GREG Under 
construction
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Commercial CHP gasifiers
- Companies active in Austria

Company Output kW el/th Technology

Christof Group
REP

13/31
20/45

Fixed bed

Spanner RE² 20/48
30/73
45/108

Fixed bed

Syncraft 180/270
280/550

Staged gasification

Urbas 150/300
280/550

Fixed bed

Xylogas 50/105
220/410
440/870

Fixed bed

Holzenergie
Wegscheid

125/230 Fixed bed

Fröling 50/107 Fixed bed
Burkhard 180/240 Fixed bed
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 no more limit in scaling-up, as there is no 
stationary fluidized bed anymore
 excellent gas-solids contact between catalytic

bed material and product gas, so lower tar
content
 increases of residence times for fuel particles as 

well as gases with regard to gas-solids 
interaction
 solids residence time distribution resembles a 

cascade of stirred vessels (dispersed downward 
movement of solids)
 100 kW pilot plant at Vienna, University of 

Technology is in commissioning phase
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 Dual fluidized bed plant 
size:
- Height: 7.5 m
- Base area: 35 m2 per floor

 Engineering:
- 70 Detailed design plans
- 20 Lay-out plans

 Measurements 
for PLC:
- 105 Temperatures
- 70 Pressures
- 13 Volume/mass flows
- 4 Level indicators
- 22 Values of gas analyses
- 5 Speeds of rotation
- 2 Measurements of weight



Synthetic Biofuels (FT- Route)

Gasification FT-
Synthesis

Cleaning/ 
Conditioning

FT- wax

HPFT-
Fuels
(diesel+
kerosene)

Pure Syngas
H2/CO= 2Raw Syngas

Hydro-
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(pure/ recycled)
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Kerosene from Wood
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Conversion of wind and photovoltaic to
transportation fuels

Gas cooling 
and cleaning

GASIFIER

Biomass

Steam + CO2
Air + 
additional fuel

COMBUSTOR

Flue gasProduct gas

FT synthesis Upgrading

FT-diesel
FT-kerosene

CO2

CO2 removal

H2O electrolysis H2

H2/CO = 2:1

H2 + CO2 H2O + CO 

RWGS



• The actual reactor setup in 
the pilot plant

• What is our aim?

Folie 18

o One through flow without 
recycling of offgas.

o Ratio height diameter 
H/D ≈ 20.

o Coupled heating devices.
o Conical gas distributor 

geometry.

o Reactor for different 
flow configurations:

o One Through Flow
o With Recycling of Offgas
o Recycling + Steam 

Reforming

o Height/Diameter ≈ 7.
o Integration of a heating 

exchanger system.
o Flat gas distributor 

geometry.

Slurry Reactor: 
scaling up to 1bpd



• Different Flow Regimes

Folie 19

Typical Flow-Regime Map for the Bubble Column Reactor (1)

Homogeneous Transition Regime

Heterogenious

0,0078 m/s 0,0233 m/s0,0155 m/s

0,0388 m/s

0,0310 m/s

0,0543 m/s0,0465 m/s

“big size” bubble

Transition Regime

Investigation of 
Hydrodynamics
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Commercial CHP gasifiers
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Commercial CHP gasifiers

Location Product
kW Start up

Ruden, AT 150el./300th.
70el./150th. Development since 2001

Eberndorf, AT 2x120el. + 70el./650th. 2006‐2008

Neumarkt, AT 2x120el./580th. 2008

Sulzbach‐Laufen, DE 130el./280th. 2009

Neukirchen, AT 2x140el./600th. 2011

Konstanz, DE 140el./300th. End of 2011

Mallnitz, AT 250el./550th. 11/2013

Balingen, DE 150el./280th. 12/2013

Berlin, DE 2x150el./560th. 04/2014

Cogen Srl., Terni, IT 199 el./350th. 07/2014

Calvello, IT 199el./350th. 09/2014
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Container form 

Slide 22
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2x140 kW el.

2x300 kW th.

Holzstrom GmbH – Neukirchen (A)

District
heating

Slide 23
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About the company

• Founded in 2007
• Development, Planning and Realization of biomass gasification 

plants called CraftWERK
• Spin-off MCI / tyrolean university of applied sciences
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Technology
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