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H2020 project RES4LIVE 3" Consortium Meeting

After a whole year of virtual meetings, the RES4LIVE Consortium met for its first time in person. Our 3" Consortium
Meeting took place between the 4th and 5t of November 2021 and was organized by CERTH (Greece) in the premises
of the Agricultural University of Athens, complying with the COVID-19 guidelines. Because of the hybrid nature of
the meeting, virtual attendees were also able to interact with the in-person ones.

Thanos Balafoutis (CERTH/iBO, Greece) opened and moderated the meeting, while over 45 participants from the 17
RES4LIVE Partners and Advisory Board, from industry and research organizations, attended it. Project coordinator
Dimitris Manolakos (AUA, Greece) presented the current stage of RESALIVE and gave the floor to Work Package
(WP) Leaders to present the state-of-the-art technology, share preliminary results and provide major achievements
of each WP.

The progress of adapting innovative Renewable Energy Sources (RES) technologies to livestock farm’s needs (WP1)
was examined. The most recent designs of the biogas to biomethane upgrading system, the adapted farm tractor
for biomethane use, as well as the modular heat pump and the of the PVT system were thoroughly discussed. The
identification of RES technologies and Energy Efficiency measures (WP2) has been steadily developing, and a
representative collection of both was introduced. The plans for the simulations, results analysis, and integration
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schemes to be performed were also presented. Next, the results of the submitted deliverables of WP3 (“Report on
the analysis of energy demand/ consumption and RES availability in typical livestock farms”, and “Thermal comfort
assessment of livestock and impact on production”) were presented. Of great interest will be the scheduled
installation of sensors in the pilot farms and the ongoing simulation platform and control strategies. Finally, the
developments of cluster-related activities, as well as the agenda regarding the workshops planning were presented
(WP6). Lively discussions on the issues raised followed each presentation, which continued during the dinner held
after the first day’s meetings were concluded.

The second day began with the review of WP4 progress, which acts as reference point for the whole project. The
state-of-the-art preparation of pilot farms for the implementation and testing of the RES4LIVE proposed solutions
was presented for the Greek, Italian, Belgian and German farms, through up-to-date plans and on-site photos.
Special mention of the challenges in each farm was made to avoid possible setbacks. The preparatory work towards
the multi-level assessment of WP5 was presented next. The data — proactively collected during the last months —
was reviewed in collaboration with the pilot farms, and its evaluation will begin shortly. In the field of
communication, dissemination of the results to come (WP7), the presentation, and the following discussion were
focused on one hand on the continued expansion of our social media presence and on the other on delving more
into the project’s exploitation strategy. 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. The presentation was concluded with a positive general evaluation of the
project and all participants were thanked for the efficient collaboration and the work done so far.
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The 4t RES4LIVE Consortium Meeting was
concluded with a visit to AUA’s experimental
poultry farm for egg production, where some
of the project’s intervention will take place, and
other experimental facilities, where ORC
technology is tested combined with biomass
and solar energy. Conditions permitting, we
hope to meet in person again the April of 2022.

AUA’s experimental poultry farm for egg production

The RES4LIVE project: “Energy Smart Livestock Farming Towards Zero Fossil Fuel Consumption” receives funding
from the European Union’s Horizon 2020 Research and Innovation Programme, under Grant Agreement No.

101000785. To find out more, visit RESALIVE official website www.res4live.eu, as well as our social media accounts
(LinkedIn, Twitter,

Facebook and YouTube ),

or contact Project Coordinator Prof. Dimitris Manolakos

(dman@aua.gr), and Assistant Project Manager Dimitrios Tyris (dtyris@aua.gr).
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News from the RES4LIVE Pilot farms!

With COVID-19 pandemic present for the greater part of our project’s life so far, traveling across Europe has not
been an easy task for nearly a year. Fortunately, when the measures relaxed, visits to the German, Belgian and
Italian pilot farms took place in order to discuss the proposed interventions and their technical details in more depth.
The Greek team, consisting of AUA (AGRICULTURAL UNIVERSITY OF ATHENS), CERTH (CENTRE FOR RESEARCH AND
TECHNOLOGY) and PSYCTOTHERM (G. LIGEROS & SIA OE) representatives, visited LVAT (LEHR- UND
VERSUCHSANSTALT FUR TIERZUCHT UND TIERHALTUNG GROR KREUTZ) - ATB (LEIBNIZ INSTITUT FUER
AGRARTECHNIK UND BIOOEKONOMIE) in September, ILVO (INSTITUUT VOOR LANDBOUW-, VISSERIJ- EN
VOEDINGSONDERZOEK) in October, and AGRICOLA GOLINELLI in December 2021.

Visit at GOLINELLI
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During the same period, MG Sustainable (MG SUSTAINABLE ENGINEERING AB) team also managed to visit the same
pilot farms, providing further valuable insight into the integration of the PVT systems.

The solar station will be placed in an enclosed unit next to the
technical room
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Besides the much-needed clarifications in technical level, it was also a great opportunity for the RES4ALIVE partners
to meet and get to know each other better after a long period of intensive teleconferences.

At the same time, preparatory works have started in all farms. In ILVO and LVAT, particular focus has been put on
surveying the existing electromechanical infrastructure and updating the plans in order to be fully prepared with

the first installations of environmental and power consumption sensors that have been purchased.
In GOLINELLI, the new weather station has been placed and soon the first measurement will be available. Prior to

the insulation retrofit of the hog barn, the measurements of thermal transmittance of the building were completed.
The next weeks, a thermal response test of the ground will give us further insight on the capabilities of the
geothermal storage system that will be coupled with the PVTs and the heat pump.
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Weather Station - © GOLINELLI Thermal transmittance measurements - © GOLINELLI
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Thermal response test of the ground - © GOLINELLI

In AUA’s experimental poultry farm, the renovation works are almost complete. New roof and tiles were placed,
and by early February the new LED lights for both stuff and the hosted animals will be functional. The air conditioning
and ventilation channels are almost in place, and fans and the heat pump will soon follow. The 10kWp PVs and
inverter are up and running, ready to fully cover the needs of the facility.
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Installation of ventilation and air conditioning channels - © AUA

Inverter- © AUA PV panels - © AUA
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News from our technical partners!

One of the most important Work Packages (WP) during the early phase of RES4ALIVE is WP1, which focuses on the
adaptation of innovative Renewable Energy Sources (RES) technologies to perfectly fit the condition and
environment entailed by livestock farming. Let’s see one by one the latest developments in these promising RES
technologies!

ATB has undertaken the task to adapt a biogas to biomethane upgrading kit, specifically for biogas coming from
manure of livestock farms, focusing on cost-effectiveness at medium and small scales. Additional key innovations
will be the improvement of pre-treatment process and the reduced energy consumption.

Biomethane upgrading plant and fueling station - © ATB Compressor - © ATB

The most crucial part of gas cleaning is the compression. Since its feasibility was confirmed and technical details
engineering and manufacturing process were clarified, the design of a single-step compressor for bio-methane plant
has been finalized and its order has been placed. The next goal is for the plant construction to be complete by May
2022, and for installation and setup to take place in early July 2022.

CRMT SAS (CENTRE DE RECHERCHES EN MACHINES THERMIQUES) is focused on designing, producing, testing, and
evaluating a conversion kit for transforming a diesel farm tractor into a tractor fuelled by biomethane. This process
will include the engine modification, electrical adaptations, conception and installation of the storage system in
accordance with the design, adaptation and integration of filling points and biomethane fuel lines as well as the
biomethane after-treatment system adaptation.

'
Cylinder modification - © CRMT
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Piston modification Crankshaft speed séﬁsor Camshaft speed sensor
- © CRMT - © CRMT - © CRMT

A lot of progress has been made during the last months on the necessary cylinder and piston modifications, as well
as the development of the Engine Control Unit, where crankshaft and camshaft speed sensors have been placed.

Biomethane tanks integration proposals
- © CRMT

The gas tank placement on retrofitted tractor has also been discussed and agreed upon, in close collaboration with
the LVAT and ATB teams. The coding of the homologation engine cycle is in progress, and initial tests will be run
before installation of the dynamo test bench, which is planned for March 2022.

PSYCTOTHERM is in the process of adapting a high seasonal COP modular heat pump to provide heating, cooling,
and dehumidifying to 3 livestock buildings, capable of maintaining a proper indoor environment. Its aim is to
consume less energy while improving the thermal conditions of the livestock buildings. After calculating the heating
& cooling loads for each pilot, the development and refinement of the Piping and Instrumentation Diagrams (P&ID)
and 3D designs for each farm are in progress.

3D design of Heat pumps for ILVO farm (in development) 3D design of adiabatic cooler for AUA farm
- © PSYCTOTHERM - © PSYCTOTHERM

@ 10



Newsletter Issue n. 3 —January 2022

The adiabatic cooler show above will be placed in AUA’s poultry farm, where the installation has already started.
After PSYCTOTHERM'’s visit in GOLINELLI farm, the P&ID for integrating the geothermal and solar systems is next on
the list and will be finalized soon. Based on our initial plan, the assembly of the components and development of
the complete heat pumps is expected by March 2022.

MG Sustainable oversees development for a standardized, low-cost PVT systems design capable of covering the
heating demand of different on-farm consumptions. An integral part of this systems will be the “Solar Station” which
will handle the hot water flow rate and possibly mixing to regulate its temperature for plug and play connections. It
will be a complete, modular, and pre-assembled solar system kit specific for livestock farms. It will include all
controls, electronics, and other auxiliary equipment, and it will be the same for all farms, with minor differentiations.
Because of its importance, the most weight has been given to its development early on.

P&ID of integration points for LVAT and ILVO farms
- © MG Sustainable

The integration points of the PVT with the other systems are finalized for the cases of LVA and ILVO farms. This is
expected to be done also for GOLINELLI farm by the end of January 2022, in collaboration with PSYCTOTHERM, and
a more detailed analysis of the possible power generation will take place at the same time.

We are very positive that the works will intensify during February, so make sure you won’t miss the next RES4LIVE
Newsletter for more updates, in both the adapted technologies and the pilot farm preparations!
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Partners team:

m
Ghent University (UGent) GHENT

UNIVERSITY

Ghent University (UGent) is a university in Belgium with in total over 49 000 students and 15 000 staff members
divided over 11 faculties. The research team involved in the RES4LIVE project is the Sustainable Thermo-Fluid Energy
Systems group (STFES), part of the Department of Electromechanical Systems and Metal Engineering (Faculty of
Engineering and Architecture). The team is specialized in thermodynamics and heat transfer, doing experimental
and numerical work. Some research topics are two-phase heat transfer, heat exchanger design, thermal storage,
thermal machines and system integration.

Willem Faes Steven Lecompte
Post-doctoral researcher Assistant Professor

During the RES4LIVE project, UGent is leading WP2 on market available solutions, where an inventory on existing
renewable technologies and energy efficiency measures will be made. Furthermore, annual simulations will be
performed by UGent to design integrated solutions per farm type, using the numerical platform developed in WP3.
Additionally, feedback and advice will be given to other tasks of the projects, especially on the design and installation
of renewable solutions on the ILVO pilot farm, located in close proximity of the UGent campus.
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Experimental test set-up for supercritical ORC systems - ©UGent
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AARHUS

Aarhus University (AU) S SN

Aarhus University (AU), located in Aarhus, is the largest and second oldest university in Denmark. AU has five
faculties including Arts, Natural Science, Technical Science, Health and Business and Social Sciences. AU has been
ranked as the top 100 world’s best universities and it has also been ranked as the top 10 of the most beautiful
universities in Europe by Times Higher Education in 2018. The university belongs to the Utrecht Network of
European universities and is a member of the European University Association.

Our research group belongs to the Department of Civil and Architectural Engineering. Our research is primarily
driven by climate-friendly livestock productions and smart buildings occupied by humans. Especially, our research
focuses on topics of the energy-efficient building ventilation systems, mitigation of gaseous emissions and heat
stress, the interaction between smart buildings and urban microclimate. The research has been conducted by both
experimental tests including laboratory measurements (climate Lab, shown in Fig. 1b + INNOVA instrument seen in
Fig. 2b), wind tunnel tests (Atmospheric Boundary Layer wind tunnel, shown in Fig. 1a + advanced instruments e.g.
Laser Doppler Anemometry seen in Fig. 2a), and field on-site measurements and numerical simulations such as
Computational Fluid Dynamics (CFD) modelling.

;%‘M Fig. 1 Research facilities at AU, (a)
!‘ Atmospheric Boundary Layer wind tunnel

and (b) Climate lab - © AU

Fig. 2 Instruments of (a) Laser Doppler
Anemometry and (b) Innova
photoacoustic multi-gas monitor and
multipoint sampler - © AU

Roles in RESALIVE project

AU is leading task 2.2 in RESALIVE project, where the energy-efficient solutions, measures and practices are to be
identified. AU is also supporting the tasks such as the assessment of the impact of thermal environment on heat
stress that influences productivity, the implementation of energy efficiency technologies into pilot farms such as
smart ventilation, thermal insulation and local heating and cooling solutions, and the control of the indoor
environment in livestock production buildings.
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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.resdlive.eu

RESALIVE Project @RESALIVE @RESALIVE

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.
Copyright 2021 RES4LIVE Project. All rights reserved.

Images ©: LVAT, Gutjahr/ATB, Hamdorf/ATB
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