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DISCLAIMER OF WARRANTIES

“This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under Grant Agreement No 723803”.”

This document has been prepared by VULKANO project partners as an account of work carried
out within the framework of the EC-GA contract no 723803.
Neither Project Coordinator, nor any signatory party of VULKANO Project Consortium Agreement,
nor any person acting on behalf of any of them:
(a) makes any warranty or representation whatsoever, express or implied,
(i).  with respect to the use of any information, apparatus, method, process, or similar
item disclosed in this document, including merchantability and fitness for a
particular purpose, or
(ii).  that such use does not infringe on or interfere with privately owned rights,
including any party's intellectual property, or
(iii). that this document is suitable to any particular user's circumstance; or
(b) assumes responsibility for any damages or other liability whatsoever (including any
consequential damages, even if Project Coordinator or any representative of a signatory
party of the VULKANO Project Consortium Agreement, has been advised of the possibility
of such damages) resulting from your selection or use of this document or any information,
apparatus, method, process, or similar item disclosed in this document.
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INTRODUCTION

This document describes the Project website prepared under the Project VULKANO EC-GA contract
no 723803.

The deliverable 11.2 is under the following tasks within the DoA of the VULKANO project:
Task 11.2 Creation of dissemination material

The intended audience of this report is each individual participant of the project consortium and
the associated partners, as well as any potential stakeholder or individual interested in the activities
and outputs of the project VULKANO.
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1 SUMMARY

VULKANO public website has been implemented in month 4 of the project, and will be maintained
over the lifetime of the project.

The internet portal works as communication platform to assist the coordination of the project and
its activities.

An individual domain has been acquired to host the website. The link to this VULKANO website is:

http://www.vulkano-h2020.eu/

Within the design phase of the website, perspectives from both specialized and non-specialized
visitors have been considered in order to develop the interface.

The website will be the main communication tool for the project, where all the dissemination
materials will be published in a timely manner. The website is an interactive environment that will
give access to all the publishable development of VULKANO. It will give a very direct link to the main
results and to the hottest project news.

Besides, this website gives a link to the objectives, partnership, activities and events related with
the project, and it is planned to give access to all the aspects regarding the new technologies, best
practices and recommendations for energy efficiency gathered from the project development.
Moreover, direct link to the project intranet is available from the homepage. Contributions from
the partners will be highly important to maintain the project’s website updated, in order to improve
the website positioning in search engines and to reflect an active attitude to Internet users. In
addition, partners are asked to link their website and platforms to the website of VULKANO project.
In this sense, a SEO positioning analysis will be performed to ensure higher visibility in web search
engines.

The following points describe the different sections and functionalities of the website, supported
by screenshots to better understand its use.

2 HOME

The “home” area of the website is composed of different sections:

Top bar and upper area: structure of the website including a pull-down menu. The tabs and sub-
tabs included may be modified over the project lifetime according to the needs of VULKANO.
Besides direct link to the project intranet, contact and related links representatives are included.

As a very first impact, visitors see three dynamic slides giving key messages of the project.
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Vu‘féANo HOME THE PROIECT ~ PARTMERS ~ PILOTS ~ PUBLICATIONS ~ NEWS AND EVENTS
' NGA TOWARD

Towards eco-efficient furnaces
e T
Novel integrated refurbishment solution as a key
path towards creating eco-efficient and competitive
furnaces

Figure 1. Screenshot: VULKANO homepage (upper area)

Central area: there are two main sections at the moment: pilots ‘description and technology
solutions to be implemented in the project. These are considered as key topics for the visitors.
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Figure 2. Screenshot: VULKANO homepage (central area)
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Bottom area: the hottest news will be posted in this area, together with the logo of the partners
of the consortium.

News and events

More efficient industrial fumaces 1o boost Eueopean mdustry competitiveness
P
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Figure 3. Screenshot: VULKANO homepage (bottom area)

3 SECTIONS

3.1 The project

This sections is broken down in three tabs: motivation, objectives and integrated solution.

Motivation

Intensive industries are continuausly facing new challenges in order to increase the efficiency, reliability and Rexibility of their processes. In particulas, due o being one of the moest energy intensive processes, industrial fanaces have been
the focus of multiple researches in order to address radical imp in the and energy, and cost at system Lavel. For that purpose, the development of improved designs based on new
materials, and the of d control systems Inte new and exlsting fumaces seem to be essentlal Instrument to meet those demands.
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Figure 4. Screenshot: motivation tab
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Objective
The overall objective of VULKAND project is to design, implement and validate an advanced retrofitting integrated solution to increase the energy and environmental efficiency in existing preheating and melting industrial furnaces currently
fed with natural gas. This will be achieved through implementing combined new solutions based on high-temperature phase change materials (PCMs). niw refractories, optimized co-firing, advanced monitoring and control systems and a

haolistic in-house predictive tool.

Specihc objectives of the project.

20% 27%\ 40% 100% 100%

Increasing overall efficiency in 20% of AL least a direct 27% of fuel saving, A15 - 40% of reduction in fossil fuel Development of a comprehensive To establish the basis for the market
e of the rmain types of furnaces with & direet effect on pellutant consurngtion of natural gas by its aptimization methadulogy applicable 1o uptake of VULKANO tool through &
emissions. substitution by an alternative fuel pre-heating and melting furnaces strategic and business-ariented

commercialization plan,

Figure 5. Screenshot: objectives tab

Integrated Solution
B 1 Improved Refractory Materlals
B % PCM-Based Energy Recovery
- 3. Co-firing

B 4 Integrated Control System

B 5. Helistic In-House Predictive Tool

Figure 6. Screenshot: integrated solution tab

3.2 Project partners

Information from all entities can be consulted either by country. In addition, a map with all

entities and their locations has been included.
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Consortium

Project partners
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3.3 Pilots

Figure 8. Screenshot: project partners tab.

A description of the three pilots corresponding to the three sectors involved in the project is
included. The retrofitting solutions to be applied in each case is described.
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uld Furnace

Preheating M

N energy sources
1

Operating Temperature
From §00°C to 400°C

Refractary matariaks
Ceramic fibbers on walls, doars and reof

Description

Type of fuel
NG« Syngas fram hismass. - VULKANO

Humiber and type of burmers
3 (option 5) x 450 KW

Estimation of process efMciency
0%

The i0ad ts placed in the oven where It ts heated for 2

and placed in 2 pit for the molding of the final, cores. Moutd 15 brushed and farmed. The whiole process takes from 2 to 4

Imore hours, 76 of the mould. When

Faliowing the mould |5 heated up to 120°C during at least 5 hours. The mould is taken again out of the furnace to coat the final core from & to 5 times depending on the quality of the olinder. Coating takes from thirty minutes to one

thaur, during Ehis e the temperature falls sheut 10°C.

Alter Ehis, e el is leaded again inbs the fumace turred by 1807 around the bisizentil sds s in this pesition s heated b 220°C during 3 maie bonrs. After this preheating process the mould remaen for one hiur with the lurmace
the ol

is the moud in

Ceramic sector

Figure 9. Screenshot: steel sector.

drogs to approoc PG

Type of process
Bsteh peogess

Energy Consumptian
135 Mmoo (Narturad Gash

Heat recovery squipments
Mo

Melting furnace

H® energy sarces

1
Operating Temperature

1500 = 1580 °C

Refractory materials
Efectro-AZS, aluming-silica brick, Alrsence Sit

Type of fuel's
Matural Gas

Mumbar and type of burners

Trovw bype of burners. Main burmer gas-air or gas-axygen, the other one axygen-gas
s>

Estimation of process eMciency
A% to 45% gas-alr furnace. 75% to B0% gas-oxygen fumace

Energy consumption
1,957 kK

Type of procass
Continuous

Heat recovery equipments

pr Ehe combustion air fram
the enmbustion fumes.

and alueminium metal. Mo pes-trestmant of the mixturs.

oven; 1 for

T 2
3, 1 heat exchanges to ool fumes bifore the Bize,

atirsg of combustion air, the hest exchanger
expels air 1o atmasphere.

Description

The process the fumace, Vg material 1500 °C o 1.580 *C [depending i ¥ g OO b,

The tombuetion ks made nomally by natural gas (NG) with air. The flow rate of NG i 165 NmS/h and the it has 2 10 to 15% e Additionally, the air i preheated up to 600 °C thanks to the energy recovery system installed in the fue
games (1300 °C - but 3 panticis filter is neaded baforehand). The snergy recoweny System has reached & maximum technology perfarmance, and although some attempts tn incraase energy FRcovery have baen dona, it has not basn
sucenssful. Cumentty, gases am thrown at high o the Frit wasts heat 3t $00-1000 *C, gases that am oaded with dust 3nd undeego treatmant by dust coliectors. Previously @ to the
comsist conered internally with insulating fibber.

high i

Dewnstream the process, the malted mEteral is theown i 3 waber tnk, in which It becomes vitreous, necessary for the peoduct features. This material is fellowing milled to reach requined particls sims, which is hatween 200 3nd 600

Hesat v fal, before or fter drying of the product. i
Figure 10. Screenshot: ceramic sector.
Alurminium Sector
ASAL, aluminium manufacturer, Is invelved in the project ta hy q selatians in the = by maans of C in ane of the fumaces, 35 well ing the the in towarrs
i the retrofitting actions snd prediction of averall E R ASAS 5 3 big aluemini and its facility h the following elements: 4 metting fumaces of 24 tannes each, two homegenization Fumaces, seven gas furnaces on extrusion

process and finally, five aging flamaces with a total capacity of 250 tonnes i day of aging. In total, the praduction of the plant is 75.000 ton/year of skuminiuen prefiles, 25.000 tan per year of PYE panel production, 10,000,000 m2 per year of compasite panael production. The
actions expecbed within the project are the following:

Selactin of one meiting furnace suitable for th anatysis of retrofitting solutions developed in VULKAND in 3n integrated approach, 5o that to validate, at CPO simetation level,
the inthe and therefora the real replication potential they have,

3 The validation of the holistic in-house predictive tool 55 2 support for decizion making in the retrofitting of fumaces for the aluminium sector, validating the eross-secterial
apprasch and providing, If necessary, modification pammeters to finalize the In-howse predictive tool In the same two types of furnaces Involved In VULKAND {prehnating and
melting}.

The involvement of the alurrinium sector is cnacial to enlange replication potential Jnd enure that

fal approach b fully ithin VULKANO

Figure 11. Screenshot: aluminum sector.
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Within this section different public documentation will be posted, keeping the website updated
with the results obtained. In particular, the following materials are considered to be uploaded in
this section:

e Dissemination material
e Project public deliverables

e Publications

Any new related to VULKANO project will be posted in this section, either prepared internally by
the consortium or any external news linked to the project topic.

More efficient industral furmaces to boost European industry competitiveness

ountries will ed in Spain by CIRCE

Ine project jorecdsts a .\ / in the steel, ceramics and al

Energy intensive industries are constantly facing challenges to enhance their process efficiency, reliability and flexibility. This
is especially true for processes that involve industrial furnaces due to their high energy consumption rates, placing them under =
the spotlight of much research to make the whole system more sustainable and competitive.

The VULKANO project emerged with this objective in mind, with the aim of designing, implementing and validating innovative
solutions, and applying them jointly so as to boost and increase the efficiency, both in terms of energy and the environment, of
industrial furnaces supplied by natural gas and of their related processes. The initiative has been allocated close to 7 million
euros by the European Commission and is coordinated by the Centre of Research for Energy Resources and Consumption
(CIRCE). During VULKANC's planned three-and-a-half-year duration, CIRCE will be heading up a consortium of 12 partners from
Slovenia, France, Italy, UK, Poland, Germany, Turkey and Spain with a view to bolstering Europe’s industry.

The VULKANO project will focus on modernising the two most widespread kinds of industrial furnaces: those used during the
pre-heating and fusion phases, which are used in two energy-intensive sectors (steel and ceramics). [t will then analyse the

feasibility of replicating them in another key sector: aluminium. YULKANO expects to achieve a 20% increase in the global

efficiency of these furnaces, and at least 27% fuel savings, which would lead to a lower associated environmental impact.

The partners will be able to achieve these objectives by developing and integrating five innovative strategies. Firstly, they will develop technology based on phase-change materials in order to
store and reuse the power obtained from the process both up-and downstream from the furnace, as well as new refractors with which to overcome the current limitations on these materials in
terms of durability and to improve the furnace’s specific energy efficiency. It is also estimated that up to 40% less natural gas will be used and replaced with alternative or renewable energy
sources. To do so, either a new burner will be designed or current furnaces will be adapted to run on syngas obtained from biomass or other gases recovered from the process itself. Secondly,
they will develop a system to menitor and control the process in order to enhance overall efficiency by solving the problems that individual subsystems have in terms of integration.

Figure 12. Screenshot: first new posted on the website.

4 CONCLUSIONS

Due to the timing of the project, no conclusions have been obtained so far.
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