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Task 32: Biomass Combustion and Cofiring  

IEA Bioenergy task 32:  
Biomass Combustion and Cofiring 

ÅExperts from 12 countries: 
ï Austria, Belgium, Denmark, Germany, Ireland, Japan, 

Netherlands, Norway, South Africa, Sweden, Switzerland, 
United Kingdom 

 

ÅWorking together in: 
ï Cooperative projects 
ï Meetings, Workshops, Conferences, Excursions 
ï Cooperation with other Networks 

 

ÅReports etc. can be found on our website: 
ï  www.ieabioenergytask32.com 
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Task 32: Biomass Combustion and Cofiring  

ÅBringing together the performing companies in 
Torrefaction 
ÅPromoting the uptake of torrefied biomass for Energy 
ÅAll issues of common interest which are not under 

competition 
ÅRegulatory Barriers, general permissions along supply 

chain 
ÅLink to Policy 
ÅSafety and Health 
ÅFirst contact for everybody interested in Biomass 

Torrefaction 
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IBTC Full Members 

IBTC Supporting Members 

Workshop on opportunities for bioenergy 
in South Africa 

14/11/2014 4 

http://www.google.be/url?sa=i&rct=j&q=amandus+kahl&source=images&cd=&cad=rja&docid=NxucBHubWnSL8M&tbnid=J0b-7e-_KX8eaM:&ved=0CAUQjRw&url=http://www.directindustry.com/prod/amandus-kahl/pellet-presses-21943-49929.html&ei=ufuQUYzfEsiw0QWImYGICw&bvm=bv.46340616,d.ZWU&psig=AFQjCNEUtAaVqXFh5dNEIzkVJX1qW1vJtw&ust=1368542069456996
http://www.google.be/url?sa=i&rct=j&q=Areva+renewables&source=images&cd=&cad=rja&docid=jGwGr7JDMkILwM&tbnid=gddMdlzRC8GbsM:&ved=0CAUQjRw&url=http://objectifterre.over-blog.org/article-super-reseau-electrique-europeen-le-consortium-industriel-est-cree-46839974.html&ei=6PuQUfP-DsON0AXZiYCwAw&bvm=bv.46340616,d.ZWU&psig=AFQjCNGtv7Bmc9HB9COPhlk_hkLX7bVdWw&ust=1368542559540267
http://www.google.be/url?sa=i&rct=j&q=Biolake+the+netherlands&source=images&cd=&cad=rja&docid=MMNLlyrm_mSu1M&tbnid=oArjrzZGqVnduM:&ved=0CAUQjRw&url=https://twitter.com/BiolakeEU&ei=HPyQUcuGJ-qX0AXOuYCIDw&bvm=bv.46340616,d.ZWU&psig=AFQjCNHmRNirZ2A6gxQgbqrjq7p-TZv_2A&ust=1368542615680589
http://www.google.be/url?sa=i&rct=j&q=River+basin+torrefaction&source=images&cd=&cad=rja&docid=eHDxOmOxg4dofM&tbnid=gR_cVC1blwvmGM:&ved=0CAUQjRw&url=https://twitter.com/RBE_BioCoal&ei=tvyQUav8Du6r0gWx0oCIBw&bvm=bv.46340616,d.ZWU&psig=AFQjCNE4b974yii1UzmVc8YDmadATxb0qg&ust=1368542760524237
http://www.google.be/url?sa=i&rct=j&q=rotawave+biocoal&source=images&cd=&cad=rja&docid=Hsd5oTFsW_wM9M&tbnid=0QsFbJHWL3FrwM:&ved=0CAUQjRw&url=http://www.vikoma.com/vikoma/eel-group&ei=Gf2QUZjHGJHz0gXChIHgAQ&bvm=bv.46340616,d.ZWU&psig=AFQjCNHa_iU7yirCljDSCv8Zq7IhvZvpqg&ust=1368542842577842
http://www.google.be/url?sa=i&rct=j&q=topell+energy&source=images&cd=&cad=rja&docid=ymLZsuriHn3mTM&tbnid=txDhl0N1FS4B3M:&ved=0CAUQjRw&url=http://www.wnf.nl/nl/home/bedrijven/in_welke_sectoren_zijn_we_actief/cleantech/wnf_cleantech_star_2011_/&ei=oP2QUb3xAvKa1AX6roD4AQ&bvm=bv.46340616,d.ZWU&psig=AFQjCNH4zAxuAHvshKZ1qsQ-B_Polay7nw&ust=1368542969225576
http://www.google.be/url?sa=i&rct=j&q=torr-coal+logo&source=images&cd=&cad=rja&docid=v07Twx9EsqLAaM&tbnid=gqVjbtW99zbCQM:&ved=0CAUQjRw&url=http://www.limburg-actueel.be/index.php?job=lve&id=3389&ei=Pv6QUamiKe6r0gWx0oCIBw&bvm=bv.46340616,d.ZWU&psig=AFQjCNGTkGGbkIZH9VZHPdAt2nfT6Eximg&ust=1368543131544790


Task 32: Biomass Combustion and Cofiring  

Torrefaction is like  roasting  coffeeé. 

ÅHeating biomass to 250-350 °C in absence of 
oxygen 

ÅDrying + removal of part of the volatiles 
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Task 32: Biomass Combustion and Cofiring  

Claims made  for  Torrefaction  

1. Volumetric energy densification brings significant cost reductions in transport 

and handling 

2. Broader feedstock basis - geographically + types of raw material 

3. Limited or no biodegradation of product when stored 

4. Large variety of applications   

5. Reduces CAPEX&OPEX at end user ς Immediate use in existing coal fired plants ς

grindability, (water resistance?).... 

6. Combustion and gasification behaviour more compatible to coal than raw 

biomass, high cofiring shares possible 

7. Can be made to measure to clients requirements 

8. Helps developing the market towards commoditisation 
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Task 32: Biomass Combustion and Cofiring  

Heat energy balance  (LHV basis)  
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Assumptions: fresh clean wood (0,5% ash content, 50% 

moisture content ) as raw material and a dryer requiring 

2.9 MJ per kg of water evaporated 
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Task 32: Biomass Combustion and Cofiring  

Carbonisation  Reaction  under  Heat  
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Task 32: Biomass Combustion and Cofiring  

The technology  is available  now  
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Task 32: Biomass Combustion and Cofiring  

Several companies are involved 
(IEA Bioenergy Task 32 torrefaction review, 2012) 

Workshop on opportunities for bioenergy 
in South Africa  

Developer Technology  Supplier  Location(s)  Production 
capacity (t/a) 

Status and scale 
Pilot scale:  50 kg/h ς 500 kg/h  
Demo scale: > 500 kg/h  ς 2 t/h 
Commercial : > 2t/h) 

Agri-Tech Producers LLC (US/SC)  Belt reactor  Kusters Zima Corporation (US/SC)  Unknown Unknown Pilot stage 
Airex Cyclonic Bed 

reactor 
Airex Laval, QC Unknown Pilot stage  

Airless systems Unknown Atmosclear Latvia 40,000 Out of business 
Atmosclear SA (CH)  Rotary drum  CDS (UK)  Latvia, New Zealand, USA  50,000 Out of business 
Bioenergy Development & Production Fluidised Bed Bioenergy Developmt & Production Nova Scotia, CAN ? Pilot  
Bio Energy Development North AB (SWE)  Rotary drum  Unknown  Ö-vik (SWE)  25,000   
BioLake B.V. (NL)  Screw conveyor  Unknown  Eastern Europe  5,000 ς 10,000 Pilot stage 
Earth Care Products Rotary drum Earth Care Products Kansas (USA) 20,000 Demonstration / commercial 

EBES AG (AT)  Rotary drum  Andritz (AT)  Frohnleiten (AU)  10,000 1 mt/hr pilot plant in commissioning 
ECN (NL)  Moving bed  Andritz (AT) Stenderup (DK)  10,000 ECN combines technology with Andritz 

FoxCoal B.V. (NL)  Screw conveyor  Unknown Winschoten (NL)    Pilot, company now bankrupt 

HM3 Energy unknown HM3 Oregan, US ? Pilot building Demo plant 

Integro Earth Fuels, LLC (US/NC)  TurboDryer Stopped with Wyssmont (US/NC) Roxboro, NC  80,000 Pilot stage 
New Biomass Energy Screw reactor New Biomass Energy Quitman, Mississippi, USA 40,000 

160,000 
Existing 
Commissioning 

New Earth Renewable Energy Fuels, Inc (US/WA)  Fixed bed Unknown  Unknown Unknown Out of business 
Renergy/4Energy Invest (BE)  Rotary Drum Stramproy Green Technology (NL)  Amel (BE) , Ham (Be) 38,000 Project terminated 
Renergy/4Energy Invest (BE)  Rotary Drum Stramproy Green Technology (NL)  Ham (Be) 38,000 Project terminated 
River Basin Energy Fluidised bed 

reactor 
River Basin Energy Laramie, Wyoming, USA 48,000 Pilot stage 

Rotawave, Ltd. (UK)  Microwave 
reactor  

DǊƻǳǇΩǎ ±ƛƪƻƳŀ  Terrace, British Columbia (CA)  110,000 Stopped in BC, announced partnership with 
Cate Street capital (Maine) 

Horizon Bioenergy. (NL)  Oscillating belt 
conveyor  

Stramproy Green Technology (NL)  Steenwijk (NL),  45,000 Operational again after plant fire in Feb 
2012  

Thermya (FR) / Grupo Lantec (SP) Moving bed  Thermya (Fr)  Urnieta (SP)  20,000 Early stage commissioning 

Thermya (FR) / LMK Energy (Fr) Moving bed  Thermya (Fr)  Mazingarbe (Fr)  20,000 Early stage commissioning 

Topell Energy B.V. (NL)  Torbed  Torftech Inc (UK)  Duiven (NL)  60,000 Final stage of commissioning 

Torr-Coal B.V. (NL)  Rotary Drum  Unknown  Dilsen-Stokkem (BE)  35,000   
Torrefaction Systems Inc. (US)  Unknown Bepex International (US/MN)  Unknown Unknown Pilot 
WPAC (CA)  Unknown  Unknown  Unknown  35,000   
Wyssmont turbodryer wyssmont US Unknown Unknown 
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Task 32: Biomass Combustion and Cofiring  

Fresh biomass 

Dried biomass 
95% DS 

Torrefied 
biomass 

ACB gas 
T=280°C 

Torrefied 
biomass 

Fresh biomass fuel 
Dryer offgas 

Flue gas 
T=400°C 

Flue gas 
T=300°C 

ENERGY SUPPLY 

Biomass +  

lean gas incineration 

The torrefaction  process  (example  ACB) 

ACB Process 
development 
supported by: 
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Task 32: Biomass Combustion and Cofiring  

Products available  today  

 

Workshop on opportunities for bioenergy 
in South Africa Source: Andritz AG 14/11/2014 12 



Task 32: Biomass Combustion and Cofiring  

Cost  comparison  US$/GJ CIF ARA 
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Task 32: Biomass Combustion and Cofiring  

Topell case study:  
Results (USD/GJ) 

3rd Int. Conf on Biomass and Waste 
Combustion, London, 24 -25 April 2012  

Cost components  Wood Pellets Torrefied 
Pellets Savings 

Cost of Biomass 4.28 4.28 0.00 

Cost of Electricity 0.60 0.45 0.15 

Cost of Labour 0.47 0.47 0.01 

Financial costs 1.01 1.49 -0.49 

Other costs 0.40 0.43 -0.02 

COST PRICE AT PRODUCTION SITE 6.76 7.11 -0.35 

Inland logistics from the plant to port 1.12 0.57 0.55 

Deep sea shipment 2.04 1.28 0.76 

Inland logistics from the port to utility 0.94 0.55 0.39 

COST PRICE DELIVERED AT THE POWER PLANT 10.87 9.51 1.36 

Extra costs at the power plant 1.93 - 1.93 

Total costs of coal replacement 12.80 9.51 3.29 
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Key fuel  characteristics  for  an end user  

ÅBulk density 

ÅComposition 

ÅHeating value 

ÅCombustion behaviour in a boiler 

ÅGrindability 

ÅWater resistance 

ÅEnergy balance 

ÅHealth and safety aspects (MEC, self heatingΧύ  



Task 32: Biomass Combustion and Cofiring  

©Wild&Partner 

Quality -  Standardisation  

ÅNew Work Item ISO 238 
WG 2                                                                     
ISO 17225: Solid biofuels 
ς Fuel specifications and 
classes ς Part XX:      
Thermally Treated Pellets 

ÅComments will be 
collected by national 
standardisation 
committees 

ÅYou can address IBTC with 
comments and 
requirements 
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