
KEMS821 
Research projects on bio- and waste-

energy at JYU 

Jukka Konttinen 
University of Jyväskylä 

 

16.10.2013 



Main research areas  
(prof. Konttinen, JYU) 

 Bio- and waste refineries: thermochemical 
conversion of (mainly) solid feedstocks 
- Not dependent on the scale of production capacity 

 
 Hybrid energy production systems at 

distributed scale 
 
 Applied research, should also benefit the design 
and product development of commercial applications 

 



Projects 

JYU total 1.5 – 2 M€,  
Total budget of projects including all partners  10 M€ 

Thermal conversion of biomass and waste 
 

Project Duration Budget  
JYU, k€ 

Partners Funding 

IMUSTBC 2013 - 2015 694 LUT (coordinator), Univ. Federal of Minas Gerais & Vicosa, Brazil Academy of Finland 
GASIFREAC 2011 - 2014 220 VTT, Åbo Akademi University Academy of Finland 
OSER 2010-2014 225 VTT (coordinator), JYU Information technology, Metso Power Oy, 

Foster Wheeler Oy 
ERDF (EAKR), private companies 

HighBio2 2011-2013 130 Kokkola Chydenius Centre (coord.), Luleå University of Technology, 
Centria polytechnic 

EU INTERREG Nord, municipalities 

 
Hybrid energy production systems 
 

Project Duration Budget  
JYU, k€ 

Partners Funding 

BIOSTIRLING-
4SKA 

2013 - 2016 330 Gestamp Solar Steel (coord.), CLEANERGY, Alener, CTAER, 
Fraunhofer, GSS, Astron, Logica, Machttechnik, Univ. of Seville, CSIC, 
IT, Astron 

EU FP7, private companies and research 
organizations 

Drop in the sea 2011 - 2014 200 Vaasa University (coord.), VAMK, Novia ELY-centres Central Finland & South 
Ostrobothnia 

DESY Research   2012 - 2014 170 VTT (coord.), LUT, TUT, UV, MTT, SHOK/CLEEN Oy TEKES, private companies 
 

Other projects and programmes 
 

Project Duration Budget  
JYU, k€ 

Partners Funding 

Doctoral Program 
in Energy 
Efficiency and 
Systems (EES) 

2012 - 2015 N.A. Aalto (Coord.), UH, TUT, LUT, UV, OU, ÅAU Academy of Finland 

 



BIOSTIRLING-4SKA  

 Financing: EU FP7, participants 
 Duration: 2013 – 2016, Budget JYU: 330 k€ 
 Participants: Gestamp Solar Steel (coord.), CLEANERGY, Alener, 

CTAER, Fraunhofer, GSS, Astron, Logica, Machttechnik, Univ. of 
Seville, CSIC, IT, Astron 

 Objectives: 
– To build a hybrid energy production system in Moura (Portugal) 

to supply power to a radioastronomical station. Technologies 
included: 

– Solar thermal concentrators 
– Biomass gasification plant 
– Thermal receiver 
– Stirling engines 

– The responsibility of JYU is heavily based on the design & 
modeling & demonstration of the biomass gasification plant in 
hybrid energy generation 
 

BIOSTIRLING-4SKA 



BIOSTIRLING-4SKA  
 Website:  http://entelgycms.foss.entelgy.com/wordpress/ 

 
 

BIOSTIRLING-4SKA 

http://entelgycms.foss.entelgy.com/wordpress/


Brazilian CNPq –  
Improving process understanding and widening of 

feedstock database for thermal biomass conversion 

 Financing: Academy of Finland, participants 
 Duration: 2013 – 2015, Budget JYU: 694 k€ 
 Participants: LUT, JYU, University Federal of Minas Gerais, University 

Federal of Viçosa 
 

 Objectives: 
– to improve the current knowledge on thermal conversion 

processes of biomass feedstocks 
– The biomass feedstock materials of interest are eucalypt, sugarcane 

bagasse, grass (“capim elefante”) and coconut 
– Experimental data will be generated at JYU with the help of a pyrolysis 

/ torrefaction apparatus. Also a bench-scale gasification system to 
evaluate the gasification potential of various biomass feedstocks will 
be used at UFMG 

– A database can be established, which can potentially serve as a 
reference for industrial users to assess the potential of their feedstock 



GASIFREACT –  
Biofuel gasifier feedstock reactivity – explaining the 

conflicting results   

 Financing: Academy of Finland, participants 
 Duration: 2011 – 2014, Budget JYU: 220 k€ 
 Participants: JYU, VTT, ÅAU 
 

 Objectives: 
– to do pioneering work on the form and behavior of inorganics during 

the stages of char formation and conversion and to model the impact 
of these changes on the gasification kinetics of biomass and waste 
fuels 

– The rate data will be used as part of the fluidized-bed gasification 
reactor model "Carbon conversion predictor", to add a predictive 
capability regarding the effect of fuel ash composition on the 
gasification kinetics of biomass char 

 Publications 
– http://www.ffrc.fi/FlameDays_2013/Presentations/GW_Konttinen.pdf 
– http://link.springer.com/article/10.1007%2Fs13399-012-0038-2 

http://www.ffrc.fi/FlameDays_2013/Presentations/GW_Konttinen.pdf
http://www.ffrc.fi/FlameDays_2013/Presentations/GW_Konttinen.pdf
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2
http://link.springer.com/article/10.1007%2Fs13399-012-0038-2


OSER –  
Osaava energiantuotanto Keski-Suomessa 

 Financing: European Regional Development Fund, Metso Power Oy, 
Foster Wheeler Energia Oy, participants 

 Duration: 2011 – 2014, Budget JYU: 388 k€ 
 Participants: VTT, JYU (Chemistry, Information Technology) 
 

 Objectives: 
– To convert the know-how generated in academic research to benefit 

the private companies in the energy sector 
– To improve the capabilities of the academic research to better respond 

to the research questions from the private companies 
– A new innovative method of cooperation will be developed between the 

University of Jyväskylä, VTT and private companies 
 

 Ongoing research projects: 
– Chemistry of fuel ash in combustion systems  
– Data mining 



OSER –  
Osaava energiantuotanto Keski-Suomessa 

 http://www.uusiouutiset.fi/muoveissa-yllattavan-paljon-metalleja/ 
 

”Surprisingly 
high amounts 
of metals in 
waste plastics” 

http://www.uusiouutiset.fi/muoveissa-yllattavan-paljon-metalleja/


DESY Distributed Energy Systems  
 Lähienergia 

 Financing: TEKES, private companies (13), participants 
 Duration: May 2012 – June 2014, Budget JYU: 170 k€ 
 Participants: VTT, JYU, LUT, MTT, TUT, VU 
 DESY is one research programme under CLEEN Ltd which is a stategic 

centre of excellence in Finland in the field of energy and environment 
www.cleen.fi/en/desy 
 

 The research focus on commercial demonstration sites of 
hybrid energy production systems, such as   
 

– Zero-energy houses and buildings 
– Small-scale biorefineries with biogas and liquid biofuels production 
– Solar energy CHP plants 
– Energy self-sufficient agricultural farm 
– Biomass-based CHP plants (anaerobic digestion, combustion, 

gasification) 
 

 The added value is to integrate the multi-disciplinary 
aspects for the use of private companies in their commercial 
demonstrations  

 
 
 
 

http://www.cleen.fi/en/desy


DESY structure 

Source: www.cleen.fi/en/desy 
 

http://www.cleen.fi/en/desy


DESY Distributed Energy Systems  
 Biomass-based CHP plants 

 Websites: www.ekogen.fi   and  www.gasek.fi 
 

 
 
 
 

http://www.ekogen.fi/
http://www.gasek.fi/
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Source: P. Kaparaju (2013) 



Pisara meressä – Drop in the sea 

 Financing: ELY-centres of Central Finland and South Ostrobothnia 
 Duration: 2011 – 2013, Budget JYU: 200 k€ 
 Participants: Vaasa Energy Institute (Coordinator), JYU, Vaasa 

Polytechnic, Novia Polytechnic, Metsähallitus, JAMK 
 

 Objectives:  
– Development of self-sufficient and integrated energy solutions based 

on renewable energy sources 
– Development of value chain for small-scale distributed energy 

production, consisting of the local energy sources, production, 
distribution, efficient use and automatic control and related economics 

– Development of energy supply for energy production islands or sites 
that are separate from the energy infrastructure 

 
 Central Finland: Energy-related feasibility studies of agricultural farms and 

energy self-sufficient private buildings and houses 

 
 
 



Pisara meressä – Drop in the sea 



Pisara meressä – Drop in the sea  
– Example of results 

 
 
 

 Source: Valta J., JYU 2012; http://urn.fi/URN:NBN:fi:jyu-201210302818 

http://urn.fi/URN:NBN:fi:jyu-201210302818


Pisara meressä – Drop in the sea  
– Example of results 

 
 
 

 Source: Valta J., JYU 2012; http://urn.fi/URN:NBN:fi:jyu-201210302818 

http://urn.fi/URN:NBN:fi:jyu-201210302818


Benefits of investigating hybrid energy 
systems? 

 There is a clear need for reliable information on the performance of 
hybrid renewable energy systems and for dimensioning methods 
and optimal operation 
 

 The new information will be used to evaluate the applicability and 
feasibility of new distributed energy systems and on their export 
potential 

– bottlenecks in implementing renewable energy systems  
– to integrate the multi-disciplinary aspects as basis for the product development 

of companies.  
 

 creates a global vision for forthcoming energy production opportunities, 
new technologies, systems and business models 

- international co-operation with foreign partners, e.g. links with EU and IEA 
programs 

 

 
 



Two main research areas  
(prof. Konttinen, JYU) 

 Bio- and waste refineries: thermochemical 
conversion of (mainly) solid feedstocks 
- 4 externally financed research projects, including OSER 
(JYU & VTT) 

 Hybrid energy production systems at 
distributed scale 
– BIOSTIRLING-4SKA (12 partners in EU) 
– Drop in the Sea (UV, JYU) 
– DESY (VTT, JYU, MTT, LUT, TUT, UV, private companies)  

 
 Applied research, should also benefit the design 
and product development of commercial applications 
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