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H2020 project RES4LIVE 4th Consortium Meeting – by AUA 

 
Between the 28th and 29th of April 2022, the 4th Consortium Meeting of RES4LIVE project took place in Bologna, 

Italy. It was hosted by UNIBO (Italy) at its premises, in full compliance with the local COVID-19 guidelines. The hybrid 

nature of the meeting allowed for fruitful collaboration and communication across project tasks, and virtual 

attendees were also able to interact with those attending in-person. 

 
Professor Stefano Benni (UNIBO, Italy) opened and moderated the meeting, which had over 30 participants from 

the 17 RES4LIVE partners in attendance. Project Manager Dimitrios Tyris (AUA, Greece) presented the current stage 

of RES4LIVE and gave the floor to Work Package (WP) leaders to present the project’s status, share preliminary 

results and highlight the major achievements of each WP. The progress of adapting innovative Renewable Energy 

Sources (RES) technologies in livestock farms’ needs (WP1) was examined; the - almost - finalized designs of the 

biogas to biomethane upgrading system, the adapted farm tractor for biomethane use, the modular heat pump and 

the development of the PVT system were discussed extensively. The focus afterwards shifted to the first interesting 
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simulation results (WP2) towards identifying the fossil fuel reduction potential of various combinations of the 

adapted technologies together with the existing commercial products, for different farm types. Afterwards, the 

updates on the smart control equipment installations in each farm, as well as the ongoing developments on the 

integration of the simulation platform and control strategies, were shared. Finally, the issue of workshop planning 

in all pilot farms in the framework of the project (WP6) was discussed, as well as the initiation of policy related 

discussions. Each session included a question-and-answer section and the lively conversations which followed each 

presentation continued during the dinner held after the first day’s sessions concluded. 

 
The second day began with a detailed review of the ongoing pilot farm interventions in the Greek, Italian, Belgian 

and German farms (WP4), through up-to-date plans and on-site photos. Subsequently, the work distribution and 

preparations towards the multi-level assessment (WP5) were presented and discussed. In the field of 

communication, dissemination, and exploitation (WP7), the discussion focused on the strengthening of our social 

media presence and the widening of dissemination for the project results at regional, national, and European levels. 

Finally, an overview of the work done from the managerial - technical and financial - perspective (WP8) and the 

necessary actions to be taken for the efficient continuance of the project was given by the project coordination 

team, with a focus on the upcoming 1st Review Meeting. The presentation ended with a positive general evaluation 

of the project and all participants were thanked for their efficient collaboration and the work already completed. 

 
The 4th RES4LIVE Consortium Meeting concluded with a particularly interesting visit to the historical city centre and 

some of the first premises of the University of Bologna, including the university library which was founded in 1712 

and which houses hundreds of historic manuscripts. The next project meeting is foreseen for the coming November 

2022, hopefully in person.  
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© 1st, 3rd and 4th Pictures CERTH; © 2nd Picture UNIBO   

1st Review meeting – by AUA 

As March 2022 marked the end of the first 18 months of RES4LIVE, the project’s 1st Review Meeting (RM) took place 
on Tuesday 28/06/2022, in a virtual format. Representatives from all the 17 RES4LIVE partners presented the 
project’s progress to the REA Project Officer and the two external evaluators.  

 

© AUA 

Lively discussion followed the presentation of each Work Package (WP), with very interesting remarks and fruitful 
suggestions for the PO and evaluators side. We are very happy, as the overall evaluation was quite positive, and we 
are looking forward to producing equivalent – and even better – quality of work!  
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News from the project  

➢ The first set of RES4LIVE public deliverables are uploaded on our website! – by AUA 

D2.2: Integration schemes of RES4LIVE adapted technologies with commercial solutions 

A numerical model was developed where the use of sustainable Renewable Energy Sources (RES) technologies can 
be simulated. The model allows to determine the life cycle cost of the installation and the annual carbon dioxide 
emissions, and it will be used to develop integration schemes of RES technologies for livestock barn. The 
technologies under consideration are heat pumps, solar energy (photovoltaic panels, thermal solar collectors, and 
hybrid panels), wind turbines, electric storage, and thermal storage. This deliverable presents a model that allows 
to optimally design a RES system for a livestock farm. The results indicate that where there is a high heating load, a 
heat pump will effectively reduce emissions. In any case, solar energy and (for larger installations) wind energy can 
cost-effectively be used. While thermal storage is economically feasible, electrical storage is less often found in the 
optimal mix. 

D3.1: Report on the analysis of energy demand-consumption and RES availability in typical livestock farms 

The overall objective of this deliverable is to examine and quantify energy efficiency measures in typical livestock 
farms, point out the potential penetration of renewable energy sources as a function of energy 
demand/consumption and obtain a representative picture of the current energy status of the four pilot farms. The 
existing situation in typical livestock farms in EU is assessed through a comprehensive literature review. The limited 
available data demonstrates that the main energy consumption of livestock facilities is indirect and occurs from the 
production of the animal feed. On the other hand, direct on-farm energy demands constitute about 25% of the total 
energy consumption and vary according to the farm type, location, and its infrastructure.  

D7.8: First set of practice abstracts  
 
A Practice Abstract (PA) describes the main information/recommendation/practice that can serve the end-users in 
their daily practice. A full package of practice abstracts will be produced by RES4LIVE project, containing all the 
outcomes/recommendations which are ready for practice. The first ten of these PAs have been delivered: (i) Heat 
pumps for climate control of livestock buildings, (ii) Laying hens’ thermal comfort and egg productivity, (iii) Precise 
indoor environmental control of agricultural buildings and energy smart control, (iv) Thermoneutrality in dairy cattle 
and its effect on productivity, (v) Pigs’ thermal comfort and the relationship with productivity, (vi) On-farm energy 
demand and available renewable energy potential in pig farms, (vii) Photovoltaic - Thermal collectors for electrical 
and thermal demands in livestock farms, (viii) Electric tractors (e-tractors) for on farm use, (ix) On-farm energy 
demand and available renewable energy potential in poultry farms for egg production, and (x) On-farm energy 
demand and available renewable energy potential in dairy farms. 
 

➢ Publications – by AUA, ATB and MG 

 
1. Energy Use in the EU Livestock Sector: A Review Recommending Energy Efficiency Measures and 

Renewable Energy Sources Adoption – Partners AUA and CERTH:  https://doi.org/10.3390/app12042142 
In collaboration with AgroFossilFree colleagues, a review bringing together data from a large number of 
studies investigating energy use in EU livestock systems was conducted. The review indicates dominance of 
and dependence on fossil fuel and discusses the situation and research around transitioning towards 
renewable energy sources and improving energy efficiency. Our analysis indicates that existing energy use 
data in livestock systems are fragmented and characterized by multiple methodologies and considerable 
data gaps. In our view, there is a need for the development of a standardized methodology for measuring 
energy use in livestock systems, which we consider a necessary step to develop interventions that reduce 
fossil energy use in livestock systems and its contribution to climatic change. 
 

https://res4live.eu/public-deliverables/
https://res4live.eu/wp-content/uploads/2022/07/RES4LIVE_D2.2_Integration-schemes-of-RES4LIVE-adapted-technologies-with-commercial-solutions_UGent.pdf
https://res4live.eu/wp-content/uploads/2022/07/RES4LIVE_D3.1_Report-on-the-analysis-of-energy-demand-consumption-and-RES-availability-in-typical-livestock-farms_CERTH.pdf
https://res4live.eu/wp-content/uploads/2022/07/RES4LIVE_D7.8_First-set-of-practice-abstracts_EAAP.pdf
https://doi.org/10.3390/app12042142
https://www.agrofossilfree.eu/


Newsletter Issue n. 4 - July 2022 
 

___________________________________________________________________________________________________________________________________________________________________ 

 

 
 

 
6 

2. Thermodynamic assessment of heat stress in dairy cattle: lessons from human biometeorology – Partner 
ATB: https://doi.org/10.1007/s00484-022-02321-2 
The present paper revisits classical work on human biometeorology to draw inspiration for advancing 
research on heat stress in dairy cattle. A general framework based on the thermodynamics of 
thermoregulation is proposed and recommendations are presented for systematically addressing a 
validation gap in the literature in particular and continuing research within the proposed framework in 
general. 

3. Evaluation of a solar concentrating photovoltaic thermal collector (CPVT) in a dairy and swine farm in 

Europe – Partner MG: https://doi.org/10.18086/swc.2021.29.05 
The use of concentrating photovoltaic-thermal collectors integrated with other renewable energy sources 
has been evaluated to develop a fossil-free renewable energy system for dairy and swine farms. Two pilot 
farms from the RES4LIVE project were taken as case studies, and the Solarus PC2S collector as a model. 
Considering the energy demands and existing energy systems of the farms, an integrated design of a 
renewable energy system for each farm was proposed. The optimal design temperature of the CPVT system 
was presented including simulations of the expected thermal and electrical output of the collectors at each 
pilot farm location. 

 

➢ Events and dissemination activities – by AUA 

 
1. On Thursday 24 March 2022, the 1st AREA ZERO Webinar took place, presenting the activities of the six projects 
(TheGreefa, Agrobioheat, AgroFossilFree, HyPErFarm, RES4LIVE and RENAISSANCE) funded by the EC under Horizon 
2020, which aim to work together for implementing technologies, techniques or strategies toward lower harmful 
emission, cleaner energy, and improved energy efficiency in the agricultural sector. 
 

 
                                                                                                            © AUA 

2. RES4LIVE Project participated in AgroFossilFree workshop organized in Arta, Greece on the 12th of May, regarding 
the energy consumption profile of Greek livestock facilities, the existing barriers that slow down the green transition 
and ideas for policy recommendations. 
 

 
                                                                                                             © AUA  

https://doi.org/10.1007/s00484-022-02321-2
https://doi.org/10.18086/swc.2021.29.05
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3. On the 24th of June, the two projects jointed forces once again during the 1st AgroFossilFree Transnational 
Workshop about Greenhouses, bringing together stakeholders from all over EU, where RES4LIVE, TheGreefa and 
HyPErFarm, members of AREA ZERO (Alliance for Renewable Energy in Agriculture and Zero Fossil Energy) were 
presented. 

BioCNG Retrofit : An innovative approach through mature technology – by CRMT 

For CRMT, the retrofit approach is the energetic transformation of a new or an already existing diesel vehicle, to 
make it run only on natural biomethane, by making technical choices adapted to the targeted use case, in order to 
improve its environmental quality and its operational performances. The bioCNG retrofit methodology, developed 
by CRMT over the last 20 years has been applied and was presented at the European Mix.E trade fair by the 
engineering company on a school coach (ECOl'car solution) and an agricultural tractor (RES4LIVE project). Both 
vehicles were installed on the forecourt of the Cité Internationale, in Lyon during the exhibition.  
 
“ECOl'car, Direction bioGNV”: conversion of diesel school coaches to bioCNG. 
Context: Born from a partnership between the CRMT and the transport company Berthelet, ECOl'car is the first 
diesel school coach converted to BioCNG. The solution reflects the desire of transport players to accelerate the 
energy transition, by enabling vehicles in France to respect the air quality and to be part of the circular economy, 
with a local renewable energy at a competitive cost. To be developed, the ECOl'car solution was financially 
supported by ADEME via the AURATRANS 2021 programme and TotalEnergies. The project was approved by the 
CARA competitiveness cluster and supported by GRDF.  
Use case: In France, a school coach drives an average of 20,000 km per year. It is checked every six months and is 
therefore in very good functional condition after several years of use. It does not need a long range of autonomy 
(300 km target) and makes little or no use of the luggage compartments.  
CRMT's retrofit approach: The vehicle was retrofitted by the replacement of its Euro V diesel engine by the 
equivalent brand-new CNG one (Euro VI standard). CRMT integrated the new CNG components including a new 
after-treatment system and adapted the diesel vehicle's functions for CNG operation. The CNG tanks are installed 
in part of the luggage compartments, as these last ones are rarely used in school coaches.  
 

 
                                                                               © CMRT - ECOl’car converted coach  

RES4LIVE project: Conversion of a diesel farm tractor to bioCNG.  
Context: RES4LIVE (Renewable Energy Sources for LIVEstock) is a project funded by the European Union through 
the Horizon 2020 innovation programme, whose partners' mission is to develop, adapt and test innovative and 
promising solutions for fossil fuel-free agriculture. The retrofit of the agricultural tractor presented by CRMT, 
provides a solution to reduce the environmental impact of a market segment for which there is not yet an alternative 
to diesel: small and medium-sized agricultural tractors. The retrofit work also promotes energy independence for 
farmers who already produce their own biogas in methanisation units, by allowing them to consume their own 
resources (valorization as a fuel for vehicles). Starting in summer 2022, the tractor retrofitted by CRMT will be tested 
and monitored at the Innovation Farm (InnvationsHof) of the Leibniz Institute for Agricultural Engineering and 

https://www.mix-energy.com/fr/partner/8bf26c92-3344-4c4e-88a3-40ca8508c161
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Bioeconomy (ATB) located at the 
experimental farm LVAT (Lehr- und 
Versuchsanstalt für Tierzucht und 
Tierhaltung e.V.) near Potsdam, Germany.  
Use case: The farm tractor is used on the 
farm, moving equipment in the morning and 
again in the afternoon (4 hours autonomy 
target), next to a biogas plant equipped with 
a biogas scrubber and a bioCNG compressor.  
CRMT's retrofit approach: In this project, 
the transformation of the vehicle involves 
the modification of the diesel engine base, 
to make it run on bioCNG. The main steps of 
this transformation are the following: 
 - Modification of the engine to adapt it to 
gas combustion: adaptation of the cylinder 
head, modification of the pistons and 
reduction of the compression ratio, 
implantation of the spark plug. 
 - Integration of CRMT’s gas engine control 
system: engine computer which controls the gas components (regulation of the air/gas mixture, injectors, ignition, 
various sensors). 
- Adaptation of the engine control strategies to the tractor's use on the farm (power and torque requirements). 
- Addition of an after-treatment system to comply with the latest pollutant emission standards for non-road 
vehicles. 
 - Testing and validation of the CNG engine under NRMM cycle (Non-Road Mobile Machinery) at CRMT’s test 
benches. 

The first 10 Practice Abstracts – by EAAP 

RES4LIVE will produce 30 practice abstracts in the EIP Agri format. These will include practice abstracts based on 
RES4LIVE activities with a particular focus on the 4 pilot farms (in Belgium, Italy, Greece and Germany), each 
produced in English and, if applicable, in national languages. A practice abstract is a short summary that describes 
a main information/recommendation/practice that can be used by the end-users in their daily practice. The first 10 
Practice Abstracts are available on the website and under review by the EC services. 
 

                          
               Practice Abstract n. 1                      Practice Abstract n. 3                                          Practice Abstract n. 10 
“Heat pumps for climate control of livestock buildings” “Precise indoor environmental control of                    “On-farm energy demand and available renewable                 
                                                                                            agricultural buildings and energy smart control”                           energy potential in dairy farms”               

   © Rhône (leprogres.fr) - Converted tractor from diesel to bioCNG 

https://res4live.eu/practice-abstracts/
https://www.leprogres.fr/economie/2022/04/13/un-tracteur-agricole-et-un-car-scolaire-retrofites-au-bio-gnv
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Partner team: CERTH, ILVO 

Centre for Research and Technology-Hellas (CERTH)     

The Centre for Research and Technology-Hellas (CERTH), founded in 2000, is a leading Research Centre in Greece 
and in the EU. Climate change, sustainable energy, artificial intelligence, advanced robotics, Internet of Things, 
holistic approaches to healthcare and nutrition, autonomous vehicles smart cities of the future and circular 
economy, are the primal fields around which CERTH’s five (5) institutes are organized. Chemical Process & Energy 
Resources Institute - CPERI, Information Technologies Institute - ITI, Hellenic Institute of Transport - HIT, Institute of 
Applied Biosciences - INAB, and Bio-economy and Agro-Technology Institute - IBO, bring together more than 1100 
people (engineers and scientists in their majority), in 6 regions and 7 cities. In the RES4LIVE project, CERTH 
participates with two of its Institutes, namely Institute for Bio-economy and Agri-technology (iBO) and Chemical 
Process & Energy Resources Institute (CPERI). 

 

 
 
 
 
 
 
 
 
Thanos Balafoutis          Michael Moraitis         Stamatia Voulgaraki             Foteini Vandorou            Konstantinos Vaiopoulos      
 Senior Researcher             Agricultural Engineer        Agricultural Engineer              Management Engineer    Electrical & Computer Engineer  

 
iBO focuses on the scientific field of agri-technology and the broader scientific area of bio-systems engineering 
under the integration of multi-disciplinary and inter-disciplinary specializations and research units. At the same 
time, iBO's research priorities include rational environmental management and sustainability assessment of bio-
production activities, and the optimisation of human interactions within these activities, all in the direction of 
adopting the principles of the circular economy. iBO's philosophy lays on a multiple-disciplinary approach toward 
the development and advancement of technologies dedicated to the bio-production systems domain, including crop 
production, livestock, and fisheries, under the external framework of economic development, welfare, and 
environmental impact alleviation, while in parallel it generates new technological paradigms shift for other domains. 
 
      

 
 
 
 
 
 
 
Panagiotis Grammelis            Konstantinos Atsonios                          Vasiliki Gavidou                         Dimitrios Fakis 
              Director                              Mechanical Engineer                               Agricultural Engineer                                PhD Student        
 

CPERI is the main Greek organisation for the promotion of research and technological development, aiming at the 
improved and integrated exploitation of solid fuels and their by-products. The Institute targets to enhance the 
exploitation of the indigenous solid fuel supplies and upgrade the technological background in the Greek power 
sector. Its most important activities include: a) Promotion, implementation and improvement of clean coal 
combustion technologies (CCTs), b) Minimisation of pollutants including fly ash, by-products utilisation and CO2 
capture and sequestration technologies, c) Optimisation of coal reserves exploration techniques and development 
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of innovative environmental management methods, d) Biomass and/or waste co-combustion with lignite in existing 
combustion/gasification systems, e) Promotion and enhancement of gasification and hydrogen production 
technologies, f) Technology transfer from and to market operators and decision makers. Also, CERTH/CPERI has 
built a wide experience in CFD and ASPEN Plus/Dynamic modelling in the process systems design field in general. 
 
CERTH is in charge of WP3 – Livestock farm energy flows assessment, smart control and simulation, mainly focusing 
on the assessment of on-farm energy demand and available renewable energy potential in EU agriculture with 
specific interest on the livestock subsector (iBO) and the development of a farm-specific numerical platform for 
energy simulations and operations optimization for calculating energy and resources flows (CPERI). Moreover, 
CERTH participates in various Project tasks such as the inventory of energy efficiency technologies, machinery and 
practices at farm level (WP2), the technical assessment and validation of the numerical platform (WP5), the case 
studies elaboration (WP6), and more. 

Flanders Research Institute for Agriculture, Fisheries and Food (ILVO)    
 
 

                                                     
                                         Jarissa Maselyne                                                              Petros Demissie Tegenaw 
           Scientific Researcher                   Scientific Researcher 

 
Instituut Voor Landbouw-en Visserijonderzoek (ILVO) is an independent scientific research institute and service 
organization of the Flemish government that contributes to promoting a sustainable agriculture, fisheries and agri-
food sector in Flanders, Belgium, Europe and in the world. The vision and mission of ILVO can be summarized as 
shown in the figure below. Out of ILVO’s 699 employees about 50.5 % are female. The transdisciplinary research 
themes of ILVO are executed with an organogram shown below. In terms of research infrastructure, ILVO has eight 
research sites in Merelbeke, Melle, and Oostende, Belgium. It also owns a total of 200 ha field trial land, 15,000 m² 
greenhouses, 20,000 m² animal housing, and 40 accredited laboratories. ILVO’s core values are working together, 
positivity, professionalism, proactivity, being an example and trust. 
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In WP3 of the RES4LIVE project, ILVO has a role as task leader to identify the effect of thermal comfort on livestock 
and their productivity. This task is now finished with the help of other project partners. As outcome a report was 
made on the effect of thermal comfort in livestock productivity, specifically in pigs, dairy cows and laying hens. A 
list of key performance indicators was derived to assess impact of thermal conditions on productivity, and gaps in 
current literature and challenges in practice are delineated.  These indicators can be used to monitor the thermal 
comfort in livestock farms and include both measurements on the animals’ behaviour and on the productivity 
effects. The information collected in the report allows to design the precise indoor environmental control of the 
livestock buildings along with the energy smart control. It also brings useful information for the techno-economical 
selection and evaluation of the RES solutions, and for measuring the animals performance and behaviour during 
and after the RES4LIVE interventions. The main conclusions from the report are that more research needs to be 
done into the critical points concerning animals’ thermal comfort, existing techniques to manage the thermal 
environment need to be improved or new techniques need to be developed. 

Coming events 

List of the upcoming events with RES4LIVE project partners attendance. 
 

EVENT DATE LOCATION PARTNERS INVOLVED 

  
 

 

Geosciences for a 
sustainable future 

19-21 September 2022 Turin, Italy UNIBO 

 
EUSEW Extended 

Programme 
 

 
19-23 September 2022 

 
Brussels, Belgium 

 
EUREC, AUA 

 
AgEng-LandTechnik2022 

 

 
22-23 November 2022 

 
Mercure Hotel MOA, 

Berlin, Germany 

 
AUA, UNIBO 

The XX CIGR World 
Congress 2022 

 
5-9 December 2022 

Kyoto International 
Conference Center, 

Kyoto, Japan 

 
AUA, UNIBO 

 
Project Coordinator:  

Dimitris Manolakos (Agricultural University of Athens). E-mail: dman@aua.gr 
 

Project Contact person:  
Dimitrios Tyris (Agricultural University of Athens). E-mail: dtyris@aua.gr 

 
For more information visit our website: 

www.res4live.eu 
 

 
          RES4LIVE Project          @RES4LIVE      @RES4LIVE 

 

 
 

Disclaimer: the sole responsibility of this publication lies with the authors. The European Commission and the Research Executive Agency  
are not responsible for any use that may be made of the information contained therein. 
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https://www.geoscienze.org/torino2022/index.php/en/
https://www.geoscienze.org/torino2022/index.php/en/
https://european-sustainable-energy-week.b2match.io/agenda?track_id=21187
https://european-sustainable-energy-week.b2match.io/agenda?track_id=21187
https://www.eurageng.eu/events/ageng-landtechnik-2022
http://cigr2022.org/index.html
http://cigr2022.org/index.html
http://www.res4live.eu/
https://www.linkedin.com/company/res4live-project/
https://twitter.com/RES4LIVE
https://www.facebook.com/RES4LIVE/
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https://twitter.com/RES4LIVE
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