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Public introduction to DRALOD project

The EU27 annually generates 90 million tonnes of food waste, with a 39% generated in the
manufacturing processes. The food processing industry critically needs sustainable solutions
for waste valorisation and re-use.

DRALOD proposes a disruptive replicable drying process 100% environmentally-friendly and
extremely cost-effective:

e Environmentally: DRALOD uses renewables only, to allow valorisation of plant-origin
waste into highly valuable functional ingredients as demanded by the nutraceutical and
pharmaceutical industry.

o Cost-effectiveness: DRALOD drying plant has a pay-back period shorter than 6 years
for an average plant with 35.000 tonnes/year capacity.

Our Assets:

e Consortium’s technological background: The Coordinator (PERNIA) is experienced in
solar drying plants with licensing rights on a leading solar heating technology.
OKOTHERM is specialist in the development and manufacturing of innovative biomass
heating systems since 1995, while RTDPs DBFZ and RISE bring world-class knowledge
for implementation of energy recovery and smart control units for DRALOD combined
solar-biomass drying system.

e Industry-driven vision: PERNIA’s turnover is over €2,2million in 2017, with a net profit
increase growth of 32% with respect to 2016, operating in solar drying for BSG
valorisation, evidencing a high potential.

o Target market: The generated volume of high-water content waste from plant-origin
food processing, leads to a SAM estimated at €1.395 million in 2024.

e Business model: Commissioning of DRALOD drying plants under a franchise business
model, designed to overcome the up-front investment barriers by lowering our
customers” required initial investment in 30%.

¢ Commercialisation strategy: The Brewery sector is our beachhead market. We currently
work for the largest Spanish Brewery group. Our follow-on markets will include wineries,
fruit juice and the olive oil sectors.

¢ Revised financial projections corresponding to annual revenues of 22 million € and 40
new direct jobs in 2025.

Executive Summary of this Report

This report is a compilation of the set of materials used for communication and dissemination
actions during this Project.
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INTRODUCTION

A Context of DRALOD

DRALOD is a Fast Track to Innovation (FTI) project devoted to deliver an innovative drying
plant concept with the main aim of bringing financial feasibility to the valorisation and reuse
of certain food processing waste, as functional ingredients for nutraceuticals and
pharmaceutical applications.

The project scope is the design, implementation and demonstration of a low-temperature air
drying technology based on the combined use of renewable energy sources (solar and
biomass) for air heating. The solar air heating technology implemented is SolarWall patent
protected technology, using micro-perforated metal collectors that create negative pressure
in an air cavity when heated by solar radiation. A biomass heating system with high flexibility
concerning type of fuels, fuel quality and mode of operation (full and part load, dynamic
operation behaviour) will be adapted to enable low operational costs as an auxiliary heat
source for the drying system. A heat recovery system adapted to the specificities of the plant
(high air mass flow, low drying temperature) is developed to increase the energy efficiency
of the drying process. A smart controller unit based on thermodynamically simulation of
multidomain dynamic system, is developed to enable the optimal plant operation with various
and fluctuating energy sources.

Finally, DRALOD technology is demonstrated it in a flagship pilot plant for the assessment of
the plant performance under real operation conditions, from a financial, operational and
environmental perspective.

2 Study objectives

he objectives of the DRALOD dissemination and communication are to:

= Inform about and promote the project's objectives and key facts including information
about its partners and funding source.

= Create awareness of and understanding about the project, its scope, and expected
outputs and impact.

= Maximise the impact of project activities and results by spreading them among
appropriate stakeholder groups and across different channels.

= Raise awareness among stakeholders to facilitate a rapid market uptake in the 12
months after project end.

= Demonstrate how the project outputs are relevant for Europe's society and economy.

3 Aim of this report

The aim of this report is to compile the set of materials used for the communication and
dissemination activities during this Project.
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2. Stakeholders and target audience

To effectively communicate information about the project, disseminate and foster exploitation of
project results, we identified multiple stakeholders as part of our target audience.

We have promoted the project and disseminated results to the following stakeholders:

o Researchers and scientist in academia (in solar thermal systems, drying technologies, heat
recovery, complex system modelling)

¢ Research intensive companies, including SMEs (core suppliers to the renewables-based
drying sector)

e Food processors and waste management service providers (as potential buyers of the
proposed solutions)

o Policy makers (at regional, national and international level, responsible for the promotion of
green alternatives).

¢ Private investors (venture capitalists in the environmental sector)

e General public

The identified groups have targeted using a tailored dissemination and communication approaches
specific to each group. This ensures a customised presentation of the project, as well as relevant
uptake by the target audience and achievement of the project’s impact.

3. Dissemination and communication activities

DRALOD communication and dissemination activities have addressed one or more of the
identified stakeholder groups. Stakeholders have been targeted using tailored dissemination
approaches, and ensuring full compliance with GDPR. Specific dissemination material has been
produced by all project partners, enabling a customised presentation of project progress and
results. The undertaken dissemination and communication activities have promoted a relevant
uptake by the target audience and will substantially increase DRALOD’s impact.

3.1  Visual identity

A visual identity for the DRALOD project was developed to facilitate clear and consistent
communication. All communication and dissemination activities have been and will be carried out
building on this visual identity. For any dissemination of results, the EU emblem has also been
included, accompanied by the following text: “This project has received funding from the European
Union’s Horizon 2020 research and innovation programme under grant agreement No 820554.”

3.2 Project website

The DRALOD project website, located at www.dralod.com , offers information about the project
and its results to an international audience. The DRALOD website features a modern, responsive
design. This ensures that the website can be accessed not only from a computer, but also works
well on mobile devices such as tablets and smartphones. The design is in line with and completes
the visual identity of the project.

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021
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The website presents the project’s overall aims and objectives and gives information on the
consortium. The project partners are presented in an overview as well as detailed profiles with links
to the partners’ websites for further information. A news section with regular updates has informed
visitors about the latest project developments, its progress, and related events.

O @ dralod.com

DRALZID
P OSTABVANCED /|
S RENEWABLES-BASED DRYING TEGHNOLOGY

Cost-effective valorization of waste
from the food processing industry

RENEWABLES. /
/BASED DRYING /
TECHNOLOGY-

Cost-effective
valorization of waste
from the food
processing industry

Figure 1 DRALOD website

3.3 News on project website

A total of 22 news has been published in the project website, during the project duration. The
main achievements have been highlighted to our targeted stakeholder.

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021
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This poster graphically presents the
project core idea. the application
sectors and work plan structure. It will
be used by the project partners for

general purpose dissemination of the B
DRALOD project and the FTI funding
programme, during the first year of

On the 24 and 25th of April, DRALOD
Consortium has met in Gothenburg, at
the RISE's offices for Energy and

Circular Economy research. A nice

On the 16th of January, DRALOD
Consortium has held the second
project meeting. In this occasion, the
project team met at Okotherm's
facilities located in the Bavarian town
of Hirschau in the Oberpfalz region of
Germany. At the meeting, the
partners

sunny weather accompanied us during
this meeting, devoted to review the
technical progress achieved over the
near.

KICK-OFF
MEETING OF
DRALOD
PROJECT

sep 0,

European
Commission

WHY IS
DRALOD AN
FAST TRACK TO
INNOVATION
(FTI) PROJECT?

The kick-off meeting for DRALOD
project has taken place on the Sth and
6th of September 2018, in Cuadalzjara
(Spain). The project partners have met
at L Pernia’s facilities for a two days
working session. The KoM has been
headed by the Project Coordinator.

This post summarises how the concept,
objectives and approach of DRALOD
project are perfectly aligned with the
objectives of the Fast Track to
Innovation  programme  of  the
European Commission. “FTI targets
relatively mature, ground-breaking

DRALOD
POSTER
EXHIBITED AT 5

4TH MEETING
AT DBFZ

PARTNER
OKOTHERM
EXHIBITS AT
DRALOD Consontium held its 4th AGRITECHNICA
Project Meeting at DBFZ's offices in el

Leiprig, on the 6th of November 2010

The meeting tock place the day after
that the Consortium was informed of a
favourable review for our Reporting
Period technical  documents,
cormesponding tothe.

AGRITECHNICA

Agritechnica is the global leading trads
fair for agricultural machinery. t is 2

DRALOD  project  partner  AP.
Biosnergietechnik exhibited
OKOTHERM® heating systems  at
Agritachnica during 10th to the 16th of
November 2019 in Hannover (Germany).
DRALOD was present at this important
fair, 35 its 3im and core objectives were
illustrated in 2 poster.

Agritechnica is The Showcase of.

N EWS
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SCIENTIFIC
PUBLICATION
BY DBFZ

The research team at DBFZ has

published an interesting study on
sustainability and cost effectiviness of
the DRALOD drying plant concept

INSTALLATION
OF BIOMASS
BOILER IN THE
PILOT PLANT

The installation of the OKOTHERMS
compact biomass boiler of 950KW is
on- going. It is designed for an
optimised performance as part of the
DRALOD drying plant
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HEAT
RECOVERY
UNIT BY RISE

The research team at RISE has finalised

1RU) prototype. It is a small scale
unit designed for the project to allow a
proof of concept with a scrubber and
heat

RISE
CONTRIBUTION
TO THE PRES

20
CONFERENCE

Project partner RISE wil participate in

the 23d Conference on process

integration, modeliing and

optimisation for energy serving and
i

pollution reduction (PRES 20, on T7th
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5th PROJECT
MEETING

The DRALOD Project held its Sth
Cansortium mesting on November 27,
2020Tweleve representatives of the &
participant entities joined in an online
meeting to discuss and define th first
steps of the project.

*~. EUBCE 2020

h jomass
Confer xhibition

DBFZ
CONTRIBUTION
TO 28TH EUBCE

Project partner DBFZ attended the
28th European Biomass Conference
2nd Exhibition on the 6th to 9th of July
2020. They presented their first resuits
of the Aspen Plus simulations for the
investigation of a low-temperature
drying process based on a combination
of solar.
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FINAL PROJECT
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Figure 2 News on project website

Scientific conferences

DBFZ and RISE have participated in 3 international conferences durig the project duration to present
the project results to the research stakeholders in academia and industry. They also plan to present
project results in two additional conferences which were postponed in 2020-2021, due to the Covid-

19.

The main aim of this type of activities has been:

To create visibility for the project

To inform about the project progress with respect to a specific project result

To collect feedback from the community

To facilitate uptake of the proposed solutions
To promote further research and foster collaborations in this field

In the following, we describe the dissemination activities undertaken in scientific conferences:

6" Central European Biomass Conference (CEBC) on the 22" to 24" January 2020

DBFZ participated in 6" CEBC in which users, enterprises, researchers, developers, policymakers
and distributors to share their knowledge in the field of bioenergy. The study titled as “Renewables-
Based Drying Technology for Cost-Effective Valorization of Waste from the Food Processing
Industry” in which main features of DRALOD concept explained was presented as poster study in

D5.3: Set of promotional materials
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Deutsches Biomasseforschungszentrum DBFZ

gemeinnutzige GmbH

Renewables-based drying technology for cost-effective
valorization of waste from food processing industry - DRALOD

Ozge Cepeliogullar Mutlu, Daniel Bliichner, Thomas Zeng

INTRODUCTION

The EU27 annually generates 90 million tons of food
waste, which stands as an important environmental
problem, not only in terms of resource efficiency, but
also because each ton of food waste corresponds to
two tons of CO, emission, in averagel. Therefore,
food-processing industry needs sustainable solutions
for waste valorization and re-use. DRALOD project
aims to combine solar and biomass energy
technologies as an alternative solution for re-
valorization of food processing wastes as given in

Fig.1.

Fig. 1: Possible food processing wastes for DRALOD plant for re-valorization

DRALOD PLANT

DRALOD is an innovative low temperature drying
plant which will create financial feasibility for
valorization and reuse of certain types of wastes
with high moisture content (up to 80%) from food
processing industry. Low temperature drying enables
preservation of the highly valuable nutritional
ingredients of the raw materials which can be used
as bioactive compounds and nutraceuticals.

Exhaust air
{} 2,500 m?

SOLAR
WALL

35,000 ton/year
materials

Air heat
exchanger

=i

Supply oir
150,000 m*/h
HEAT
PUMP

—
Mw

Fig. 2: Overview of DRALOD plant showing all sub-units

Pilot plant includes different sub-units such as solar
wall, drum dryer, heat recovery unit and boiler as can
be seen in Fig. 2. To create a more sustainable and
cost-effective solar-biomass based drying plant,
different biomass residues depending on their local
availability will be used as fuel in the boiler.

METHODS

Process development is carried out using Aspen Plus
for steady state as well as Matlab/Simulink for
dynamic simulations to identify possible challenges in
the design, troubleshooting and optimisation of the
plant as well as the conduction of case studies. The
most important goal from process perspective is to
provide a sufficient amount of energy, while
controlling the moisture content of output material
less than 15%. Based on the cost-optimization and
process simulation results, a smart controller system
will be developed for the given process diagram in
Fig. 3.

- //‘70/’
o
Solar wall "+

Boiler

£
l > I
@Copyright DRALOD

Fig. 3: DRALOD process diagram

In the light of these tasks, the important parameters
for realizing a control strategy for an efficient
operation of the drying plant based on the solar-
biomass energy mix, while preserving the critical
quality parameters of the drying material (uniformity,
elimination of pathogens, preservation of nutrients
and organoleptic qualities) are studied in detail.

FUNDING

This project is funded within the framework of EU
Horizon 2020 under the grant agreement 820554.
For more information please visit www.dralod.com

T &

DBFZ Deutsches Bi I

Torgauer Strafle 116 | 04347 Leipzig | www.dbfz.de
Contact Person: Ozge Cepeliogullar Mutlu
oezge.cepeliogullar.mutlu@dbfz.de| Phone: +49 (0)341 2434-543

GmbH

Central European Biomass Conference, Graz, 22-24 January 2020

Horizon 2020
European | European Union funding
= Commission for Research & Innovation
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DBFZ 5 | Bariifs®
Biomasse-Heizanlagen . e rn Ia

REFERENCES
IMirabella, N., Castellani, V., Sala, S. (2014). Current options for the valorization of
food manufacturing waste: a review. Journal of Cleaner Production, 65, 28-41.

Figure 3 Poster presented at the 6th Central European Biomass Conference (CEBC)
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DBFZ presented their work entitled “Renewables-Based Drying Technology for Cost-Effective
Valorization of Waste from the Food Processing Industry” as a part of the Session on “Solid Biofuels
and Innovative Approaches for Biomass Use in Small to Large Scale Combustion Systems” as a
mini-oral and poster presentations by Dr. Ozge Mutlu in online conference with Session

reference 22\ 6.

Deutsches Biomasseforschungszentrum DBFZ

Renewables-based drying technology for cost-effective

valorization of waste from food processing industry
Ozge Cepeliogullar Mutlu, Steffi Theurich, Daniel Béichner, Thomas Zeng

INTRODUCTION

This project aims to combine solar and biomass
energy technologies as an alternative solution for
valorization of food processing wastes. However, the
operation of such a plant with different sub-systems
bears some challenges, especially in terms of
controlling and overall drying efficiency. Therefore, in
this study, the process was investigated using Aspen
Plus to understand the influence of the important
operational parameters.

FIg. 1: Process flowsheet developed in Aspen Plus

PROCESS DESCRIPTION AND METHODS

The drying plant is characterized by a capacity of
20,000 tons wet material/year and consists of a two-
stage SolarWall® with an area of 2,500 m?, a double-
pass rotary dryer in addition to a multi-fuel biomass
boiler with a nominal heat capacity of 950 kW. The
drying temperature was limited to 75 °C to preserve
the valuable nutrition in brewery spent grains (BSG).
Also, the maximum allowed air flow rate was limited
to 180,000 kg/h and the desirable moisture content
of BSG was set to 10-15% w.b. The process
development was carried out in Aspen Plus Version
10, Fig. 1. The properties of the air before and after
the SolarWall®* were calculated in TRNSYS. The
average and maximum ambient air temperatures
throughout the year are displayed in Fig. 2.

5 8 &8
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Fig 2: Averago and maximum air tomperatures before and after SolarWall*
RESULTS

The simulations were performed to investigate process
behaviors regarding the development of a system
controller for the implemented sub-systems based on
two cases: a) constant BSG flow rate at the dryer inlet
and b) constant air temperature at 75 °C. Accordingly,
the performance maps of the drying process are
displayed in Fig. 3a and b which show the effects of
inlet air flow rate, inlet air temperature and the inlet
BSG flow rate on the outlet moisture content of
D_r‘Dduct.

7
7

s sl

X : o
(@) )

Fig 3: Performance maps of drying process a) at constant BSG infet flow rate and
b) at constant snlet alr temperature

CONCLUSIONS AND FUTURE IMPROVEMENTS

These first results are important to understand the
operational boundaries of the drying system in terms of
different control strategies. Simulations in Matlab/
Simulink are still in progress to provide detailed plant
behavior. In addition, integration of a Heat Recovery
Unit (HRU) was also planned as further improvement for
energy recovery from the exhaust air, to enhance the
system efficiency.
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Cantact Person: Ozge Gepalioguiar Mutls
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Figure 4 Poster presented at the 28th European Biomass Conference and Exhibition
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23rd Conference on process integration, modelling and optimisation for energy serving

and pollution reduction (PRES"20), on 17th to 21st of August 2020.
RISE attended the PRES conference, focused on addressing global challenges in energy, water,
pollution, and sustainability using classical chemical engineering approaches. PRES 20 was meant
to take place in Xi'an but, due to Covid-19, it will finally be a virtual conference. In this conference,
RISE communicated results achieved in the framework of DRALOD project. They presented an
analysis of the integration of a Heat Recovery Unit into a system comprising of both solar and
biomass-based preheating of air to a low temperature drying plant, from an economic perspective.
Their work entitled “Design and Integration of Heat Recovery in Combination with Solar and
Biomass-based Heating in a Drying Plant” was presented as an oral contribution.

R
L}
oy SE
Design and Integration of Heat
5 . ! s Solar Boiler DRYER
Recovery in Combination with Solar — -.
and Biomass-based Heating in a Drying
Plant |
Elin Wallin, Rickard Fornell, Oskar Riftegard, Tommy Walfridson,
Jessica Benson - g | =
RISE, Research Institutes of Sweden, Boras, Sweden et P B 15
DRALLD L&Y et
This work h jved funding by the s Morizon h and innovation p aront ogreement number 820554 N E - Raasarch laifes of vaten

Figure 5 Presentation at PRES 20

Planned participation in scientific conferences after project end:

DBFZ plans the following contribution: Theurich, S., Mutlu, O. C., Biichner, D., Zeng, T. Process
analysis and Control Concept for A Drying Process with Solarthermal- and Biomass-based Heat
Supply. International Sustainable Energy Conference 2021 (ISEC). 05-07 April 2022, Graz-
Austria. The abstract was submitted by DBFZ to ISEC 2020 in April 2020. The planned conference
was postponed to April 2022 due to the corona pandemic.

RISE is planning for one conference article based on the HRU test results, intended for European
Brewery Convention, in 2022 when it will be held in Madrid, Spain. The 2020 and 2021
conferences have been postponed until 2022.

3.5 Scientific publications

Some of the main results of this Project have been published in 3 scientific articles in peer
reviewed international journals, under open acces:

Mutlu, O. C., Zeng, T. (2020). Challenges and Opportunities of Modeling Biomass Gasification
in Aspen Plus: A Review. Chemical Engineering and Technology, 43 (9), 1674-1689.

DOlI: https://doi.org/10.1002/ceat.202000068
(Open access: https://onlinelibrary.wiley.com/doi/full/10.1002/ceat.202000068)

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021
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Mutlu, O. C., Buchner, D., Theurich, S., Zeng, T. (2021). Combined Use of Solar and Biomass
Energy for Sustainable and Cost-Effective Low-Temperature Drying of Food Processing
Residues on Industrial-Scale. Energies, 14(3), 561.

DOI: https://doi.org/10.3390/en14030561
(Open access: https://www.mdpi.com/1996-1073/14/3/561/pdf)

Wallin, E., Fornell, R., Raftegard, O., Walfridson, T., & Benson, J. (2020). Design and
integration of heat recovery in combination with solar and biomass-based heating in a drying
plant. Chemical Engineering Transactions, 81, 1387-1392.

DOI: https://doi.org/10.3303/CET2081232
(Open access: https://www.aidic.it/cet/20/81/232.pdf)

3.6 Industrial fairs

The DRALOD project was present at Agritechnica 2019.

Agritechnica is the global leading trade fair for agricultural machinery. It is a biennial event
taking place in Hannover (Germany). In its 2019 edition, 458.000 visitors from 128 countries
attended the fair, evidencing that Agritechnica is The Showcase of the global agricultural
engineering industry and a decisive forum for the future of plant production.

From the 10th to the 16th of November 2019, the project partner A.P. Bioenergietechnik GmbH
(OKOTHERM) attended Agritechnica as an exhibitor (Hall: 26, Stand: D66).

orm o
! |
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Figure 6 OKOTHERM's stand in Agritechnica 2019
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es Biomasseforschungszentrum DBFZ

Renewables-based drying technology for cost-effective
valorization of food waste from the food processing industry

Daniel Bachner?, Uli Dobler?

Hintergrund

Die Europdische Union produziert jahrlich rund 90
Millionen Tonnen Lebensmittelabfalle. Dies mindert
die Ressourceneffizienz und tragt mit durch-
schnittlich zwei Tonnen CO,-Emissionen pro Tonne
Lebensmittelabfall  erheblich zum  menschen-
gemachten Klimawandel bei. Im Forschungsvorhaben
DRALOD (.Renewables-based drying technology for
cost-effective valorisation of foed waste from the food
processing industry™) wird vor diesem Hintergrund
eine neuvartige Trocknungstechnologie zur nach-
haltigen Aufwertung von biogenen Rest- und Neben-
produkten aus der Lebensmittelindustrie entwickelt
(Abb.1).

5

AR, 1: Schema der Pilotantage

Forderung

Das Vorhaben wird mit Hilfe des Forschungs- und
Innovationsprogramms _Horizon 2020° der europa-
ischen Union im Rahmen des Fast Track to Innovation
Programms gefordert (Grant Agreement 820554).
Hiermit sollen marktnahe Anwendungen von in-
dustriegefUhrten Konsortien vorangetrieben werden.

Weitere Informationen unter: www.dralod.com.

Zielstellung

Das im August 2018 gestartete Forschungsvorhaben
DRALOD besteht aus einem Konsortium europaischer
KMUs und F&E-Einrichtungen, welche ein umwelt-
freundliches Niedertemperatur-Trocknungsverfahren
zur kosteneffizienten Verwertung von Abfallen und
Nebenprodukten aus der Lebensmittelindustrie
entwickeln. Die eingesetzte Technologie kombiniert
Solar- und Biomasseenergie und ein auf Warme-
pumpen basierendes Energierlickgewinnungssystem
und stelit damit ein hybrides Trocknungssystem im
industriellen Magstab als Demonstrationsanlage zur
Verfugung. Die erneuerbaren Energiequellen arbeiten
dabei flexibel zusammen, so dass die jeweiligen
Nachteile wahrend des Betriebs ausgeglichen werden

konnen.
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Im Rahmen des Forschungsvorhabens ist die
Umsetzung und Demonstration einer Pilotanlage in
Guadalajara (Spanien) zur jahrlichen Trocknung von
bis zu 35000 Tonnen Reststoffen aus Brauereien
sowie der Zucker- und Fruchtsaftherstellung geplant.
Der 1000 kW Biomassekessel soll dabei in Zeiten mit
reduziertem Solarertrag eine gleichbleibend hohe
Trocknungsleistung sicherstellen (Abb. 2).
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Figure 7 DRALOD poster at OKOTHERM 's stand in Agritechnica 2019
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A presentation poster of DRALOD project, elaborated by project partner DBFZ, was exhibited in
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During 2020, attendance to other industrial fairs was planned for PERNIA and for OKOTHERM.
Due to the Covid-19 emergency, this type of activities were cancelled.

3.7 Public deliverables

The Project had two public deliverable reports, both submitted by project end:
D5.3 “Set of promotional materials” by PERNIA

D6.2 ORDP by RISE

These reports are accessible from the Project website:

https://dralod.com/public-deliverable-set-of-communication-materials/

https://dralod.com/public-deliverable-ordp/

3.8 Open access datasets

The project has generated valuable research data, both from simulation works and from
experimental testing works. Some of these datasets have been made accessible to the scientific
community, in line with the principles of the Open Research Data Pilot of the H2020
Programme. The Project has delivered some FAIR (Findable, Accessible, Interoperable and
Reusable) datasets, for reuse in research activities:

1. Relevant out-put data from simulations (responsible partner DBFZ).

The data will be accessible through scientific publications. These data are currently openly
accessible in conjugation with publication of article.

There are different datasets mainly in WP2 and in WP4, created by different programs for
simulation, calculation in addition to the obtained results. For the thermodynamic analysis,
Aspen Plus simulation results were generated as a result of variety of sensitivity analysis
which were then summarized in Excel document. Afterwards, the selected results were used
to create diagrams using Origin program. The techno-economic analysis in terms of
comparison of different scenarios and the analysis of key performance indicators was also
carried out in Excel. As a result of these calculations, the selected results were used to create
plots also in Origin program which were then used in publications. The simulation for a proof-
of-concept, of the smart system controller is carried out in Matlab/ Simulink. The stored
simulation results were evaluated and also plotted in Matlab. Due to the complexity of tools,
the transfer of the results was checked according to the ISO 9001 quality management
system of the DBFZ.

Available here: https://www.mdpi.com/1996-1073/14/3/561

2. Monitoring data of HRU research scale prototype in operation (responsible RISE)
a. Boras, from 2 of the test runs with different scrubber set up, with a few hours with 5-
minute measurement values.
b. Chiloeches, test runs.
These data corresponds to measurement data from about 25 different sensors, five-minute
values from a collection of test runs, showing the prototype performance under different

operational conditions. It will be shared in Zenodo (https://zenodo.org/ ) or Mendeley
(https://www.mendeley.com/ ).These data will be made openly accessible when article is

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021
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3. Monitoring data for the drying plant in operation, under different and representative climatic
conditions (responsible PERNIA)

Some of the datasets gathered during the demonstration works in WP4 have been shared.

The data is provided in excel-format and/or as a compressed plain text CSV-file.
Datasets are available here: https://doi.org/10.5281/zenodo.5053927

3.9 Press releases

Press releases about the DRALOD project, in Spanish and in English, were distributed at
national level to different traditional media (newspapers, radio and TV) and on-line media
(blogs and magazines). Nevertheless, no take-ups were achieved.

DRAL.ID

European
Commission
DRALOD press release
R bles-based drying for i v of waste

and by-products from the food processing industry

The European Union annually generates 90 million tonnes of food waste, which stands
as an important environmental problem, not only in terms of resource efficiency but also
because each tonne of food waste corresponds to emissions for two tonnes of CO; in
average. Therefore, food-processing industry needs sustainable solutions for waste
valorisation and re-use in order to reduce its environmental footprint. A consortium of
European SMEs and R&D centres is currently implementing an environmental-friendly
drying process for cost-effective valorisation of waste and by-products from the food
processing industry. The proposed technology, named DRALOD, will combine solar and
biomass energy sources and a heat pump based energy recovery system, to deliver a
hybrid drying system in which several energy renewable sources work together to enable
for compensating their drawbacks along with their flexibility in operation.

The DRALOD project, entitied "Renewables-based drying technology for cost-effective
valorisation of waste from the food processing industry” has received funding by the
European Union’s Horizon 2020 research and innovation programme under grant
agreement number 820554. The project is financed within the Fast Track to Innovation
scheme, an innovation support programme designed to promote close-to-the-market
innovation activities by industry-driven consortia.

The project has started in August 2018 and will receive a EU contribution of 1,9 million
euros for implementing and demonstrating a pilot plant sited in Guadalajara (Spain) for
drying waste from the brewery industry, the beet-pulp sugar industry and the fruit juice
industry. As a European flagship, the consortium is fully committed to making the
DRALOD pilot plant open to visitors, with a team devoted to promoting visits, guide them
and widely disseminate the project results. The plant design itself will be convenient and
safe for tours across the complete installation.

The project coordinator L.Pernia (Spain) is experienced in solar drying plants with
licensing rights on a leading solar heating technology. L.Pernia is the only company
processing BSG with accredited Solar Dried and Solar Produced ecological certificates.
In DRALOD project, L.Pernia works in close cooperation with the enterprise Okotherm
(Germany) a leading European enterprises in the development and manufacturing of
biomass heating systems, operating since 1988. The German Biomass Research Centre
(DBFZ), is responsible for the development of a smart system controller for the combined
solar biomass drymg plant and Research Institutes of Sweden (RISE) leads the

pment and il ion of an energy recovery system for the drying plant.
RISE is a renowned R&D player in the field of heat pumps as the first laboratory in
Europe accredited for testing them.
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Nota de prensa de DRALOD

Tecnologia de secado basada en parala
ible de resi 2

delai i ia.

La Unién Europea genera anualmente 90 millones de toneladas de desperdicio de
alimentos, lo que constituye un importante problema medicambiental, no solo en
términos de eficiencia de recursos, también porque el tratamiento de cada tonelada de
desperdicio genera emisiones de dos toneladas de CO2, en promedio. Por lo tanto, la
industria de alimentaria necesita soluciones sostenibles para la valorizacion y
reutilizacién de los desechos, con el fin de poder reducir su huella ambiental.

Un consorcio de pymes y centros de I + D peos esta do
un proceso de secado con el medio que permite enla
valorizacién de los residuos y subpmductos de la industria alimentaria. La tecnologia
prop DRALOD, ¢ como fuentes de energia solar y biomasa,
junto con un sistema de recuperacion de energia basado en tecnologia de bomba de
calor, ofreciendo un sistema de secado hibrido en el que varias fuentes de energia

bles trabajen ¢ te para sus respectivos inconvenientes y
dotar de mayor flexibilidad operativa a la planta de secado.

El proyecto DRALOD, ge lleva por titulo "Tecnologia de secado a base de fuentes
renovables para la valorizacion rentable de los desechos de la industria de procesamiento
de alimentos” ha recibido financiacién del programa de investigacion e innovacion
Horizon 2020 de la Unién Europea, bajo el acuerdo de subvencién nimero 820554. El
proyecto se financia dentro de Fast Track to Innovation, un programa disefiado para
promover actividades de innovacion cercanas al mercado y realizadas por consorcios con
liderazgo industrial.

El proyecto comenz6 en agosto de 2018 y recibird una contribucién de la Unién Europea
de 1,9 millones de euros para implementar y demostrar una planta piloto ubicada en
Guadalajara (Espafia) en la que se secaran residuos de la industria cervecera, la industria
azucarera de pulpa de remolacha y la industria de zumos de fruta. Esta planta piloto estd
concebida como un buque insignia europeo. El consorcio esta comprometido a hacer que
la planta piloto de DRALOD esté abierta a los visitantes, con un equipo dedicado a
promover visitas, guiarlas y difundir ampliamente los resultados del proyecto.

El coordinador del proyecto L. Pernia (Espafia) tiene experiencia en plantas de secado
solar y es propietario de los derechos de licencia internacioal de una tecnologia lider para
calentamiento solar. L. Pernia es la Ginica empresa que procesa cebadilla de cerveza con
certificados ecoldgicos acreditados de Solar Dried y Solar Produced. En el proyecto
DRALOD, L.Pernia trabaja en estrecha colaboracién con la empresa Okotherm
(Alemania), con liderazgo europeo en el desarrollo y fabricacion de sistemas de
calefaccion por biomasa, que opera desde 1988. El Centro Aleméan de Investigacion en
Biomasa (DBFZ) es responsable del desarrollo de un sistema de control inteligente para
la planta de secado y el centro de I+D sueco RISE lidera el desarrollo e implementacion
de un sistema de recuperacion de energia. RISE es un reconocido actor en el campo del
I+D en bombas de calor, habiendo sido el primer laboratorio acreditado en Europa para
su testeo.

Figure 8 DRALOD press release in English and Spanish
3.10 One-to-one meetings and Pilot plant visits

Pernia has held meetings with 4 breweries during 2021, including AB InBev, the largest brewery
company in the world. Also with representatives of Azucarera Espafiola, the largest sugar industry
in Spain, and with representatives of 3 producers of olive oil, established in the region of Andalucia.
Pernia has also negotiated collaboration frameworks with potential suppliers in the fields of air
ducting, thermosolar installations, engineering systems. Pernia is very proud to have closed a deal
to build a drying plant in Seville (Andalucia, Spain), with a drying capacity of four times the Pilot Plant
demonstrated in this Project. The engineering works are planned to start before the end of this year.

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021
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4. CONCLUSIONS

. A complete set of dissemination materials has been elaborated by the project partners.

" Dissemination and communication actions have been undertaken by all project partners,
targeted to the main stakeholder groups.

. An effective promotion of the project results has been achieved.

D5.3: Set of promotional materials Copyright © DRALOD Consortium 2018-2021



