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The Origin @
R

The Project derives from previous work performed by 3 of the world’s
largest building materials companies:

® Heidelberg Cement,

CIRY,
Vlcat tr.r.umu»;t_ design, operation & mantenance engineerng
Heidelberg Vicat Lafarge
Cement
Sales 2014 12,6 2,4 12,8
- (billion)

Employees 44.900 7.750 63.000
Countries 40 11 61
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A team of engineers,
consultants, designers,
planners and specialists
supporting Clients from
concept to
decommissioning, -
through consultancy, ° i A ¢ o
design, management S\

and operation &
maintenance °
engineering

@ Main operating offices

& Soon to be opened
@ Other offices
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turnover (Meur) permanent staff
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40 + 200 -+
2011 2012 2013 2011 2012 2013
95,2 M€ turnover in 2013 1,4 Million hours per year
20 OPERATING OFFICES WORLDWIDE
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SPECIALISED STUDIES & MODELLING
PROJECT & CONSTRUCTION MGMT
MULTIDISCIPLINARY DESIGN
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ELECTRONICS
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PROPOSALS SUBMITTED 68 ACTUAL SUCCESS RATE 31%

STATUS OF PROPOSALS (OVERALL)

17
25%.
; 30
44%

31%

M Below Funding Threshold
M Passed

= Under Evaluation
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Other | ‘ ‘ ‘
SME Instrument |
Sustainable Industry Low-Carbon Il ‘ ‘ ‘

Science with and for Society )
Reflective Societies: Cultural Heritage and European identities
Urban security
Disaster-resilience
Infrastructure
Logistics
Urban mobility
Waterborne
Road
Rail
Personalising health and care
NMP-B
Applications in Satellite Navigation - Galileo
Competitiveness of the European Space Sector
New offshore challenges
Water Innovation
Waste - Recycle, Reuse and Recovery of Raw Materials
IcT
Renewable electricity and heating/cooling
Energy Efficiency - ICT |
Energy Efficiency - Energy Intensive Industries |
Energy Efficiency - Buildings and Ct i
Sustainable Process Industries
Factories of the Future |
Energy-efficient Buildings

PROPOSALS
SUBMITTED PER CALL
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ECO-Binder Consortium ECO
BINDER
&
_ D'APPOLONIA SPA Italy
HEIDELBERGCEMENT
HEIDELBERGCEMENT AG Germany
[fiorance LAFARGE CENTRE DE RECHERCHE SAS France
VICAT France
e BUILDING RESEARCH ESTABLISHMENT LTD United Kingdom
tecnalia j' TEKNOLOGISK INSTITUT Denmark
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. GEONARDO
FREOTENTASEES  NUOVA TESI SYSTEM SRL Italy
g TokNoLocisk FUNDACION TECNALIA RESEARCH & INNOVATION ~ Spain
FENIX TNT SRO Czech Republic
" FENILINT
t“:) e MUNICIPIUL DROBETA TURNU SEVERIN Romania
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® Concrete is the most widely used man-made material on Earth
(annual consumption of around 10 billion m3).

® Traditional Ordinary Portland Cement (OPC) provides desired levels
of strength and durability, however, its production is associated with
high CO, release.

" The CO, emissions related to the fabrication of currently around 3.5
billion tons p.a. are amounting to approximately 5% of the
worldwide anthropogenic GHG emissions.

" Pprefabrication/precasting are indeed key to address the challenge of
retrofitting the 210 million existing buildings in Europe.

® Reduction of the embodied energy of the construction materials
employed and the energy demand during the usage phase
through applying better performing insulation materials and
lightweight systems.
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" The main objective of the project is to demonstrate the feasibility of
replacing Ordinary Portland Cement (OPC) and OPC based concrete
(products) with new products based on the innovative Belite-
Ye'elimite-Ferrite (BYF) class of low-CO, binders.

ECO-Binder aims to address the vast market for envelope retrofitting
and new construction with a new generation of prefabricated
building envelope components with:

carbon insulating cost
footprints Propertles reduced
decreased improved

relative to current solutions based on Portland cement.
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In order to be cost-effective and sustainable in a highly-competitive
market, the new building envelope solutions will integrate even more
functions in a single product package.

HIGHER PERFORMANCES IN TERMS SUPERIOR DIMENSIONAL REDUCED PRODUCTION
OF SAFETY AND COMFORT STABILITY COosT

acoustic
insulation / to allow precise
absorption, fire dimensional fit
and mold into existing
resistance, buildings while
dimensional avoiding air or
stability, indoor water leaks
air quality

reduced
manufacturing
costs to allow
affordable mass
applications in
building
retrofitting
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The project aims at developing a novel family of low CO, binders based

on the following phases:

" Belite,
.o BYF cements
Ferrite
" Ye’elimite

Individual carbon footprint of Portland and BYF cement phases

Phase Phase & Cement Synthesis from tCO;/tphase tCO,/m*phase
notation
3Ca0-Si0, Alite (C;8) Limestone + quartz 0.58 182
3Ca0-Al203 Aluminate (C;A) Limestone + bauxite 0.49 148
2Ca0-Si0, Belite (C,S) Limestone + quartz 0.51 168
4Ca0-ALO;F,0;  |Ferrite (C,AF) Limestone + bauxite 0,36 129
4Ca0-3AL,0,S0; | Ye'elimite (C,A$) ';';‘:]‘;s;g:‘“ee* Eais 0.22 056
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® In BYF technology, the superior early age strength contribution of

calcium-sulfo-aluminates (CSA) is combined with durability provided
by belite.

® The raw materials and the production process for BYF cements, are
similar to those of OPC, but the CO, emissions are lower as shown in
preliminary LCA calculations due to:

v lower calcium content of the raw materials (less limestone
usage)

v" lower clinker burning temperature of around 1250-1300°C

v lower grinding energy demand.

These same factors also results in a significantly lower
embodied energy than OPC.
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® Combining these novel binders with insulating materials and
advanced functional finishing methods will permit the development
of novel concrete systems with low CO, and low embodied energy
suited for a wide range of envelope components, without
compromising technical, health and environmental standards.

®  Material science research on BYF cement and concrete and on
advanced finishing materials like mortars, plasters, paints or
coatings, will lead to the development of concrete elements with
reduced embodied energy, improved insulation properties and
providing multifunctional surface properties like:

v thermal reflection

v’ antibacterial

v’ anti-stain

v’ self-cleaning
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Insulating Concrete Forms [ECO)
]

COATING
PLASTER
MORTAR

—— CONCRETE LAYERS

PRECASTED ICF

— INSULATION CORE

—— CONCRETE LAYERS
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® Innovation activities and bridging barriers to market for building
envelope components made with low CO, BYF binders.

——
Materials selection ( Performance testing R\ ( Performance testingand )
and characterization and process process optimization
optimization (T R
BYF cements Multifunctional building

envelope components

—\
‘ Low-CO2 concrete
5 18 precasting process y
. - ‘ —"‘-, > . R

{ - \ s i 'd N 2)
ThermalInsulation Design & Demonstration of
4 7] integrated solutions.

Mortars, plasters,
coatings optimization

\j/
)
Indoor Comfort

ACOUSTICINSULATION

~
T

Finishing‘?‘naterials

\

e
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" Prefabricated concrete systems of different complexity (from
ordinary blocks to sophisticated insulated wall panels) and end-use
will be installed in different climatic conditions for demonstration
purposes and their environmental performance will be validated
through dedicated LCAs.

" Pre-cast products developed in this project are intended for new
construction as well as for deep retrofitting, as for example the
renovation of commercial buildings or social housing construction.

® The approach taken within the ECO-Binder project will lead to the
development of a novel family of cement binders. This will enable
the construction materials sector to progress towards
commercializing eco-sustainable products with comparable
performance to traditional products.
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Demonstration ECO)
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ACCIONA’s Demo-Park Retrofitting at Tecnalia’s KUBIK

S = :},

Durability and performance
testing at BRE 4 v

2 Retrofitting at Severin
Municipality buildings
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Thank you for you attention [Eco)
—

For further project information please contact:

‘., Rossella Modarelli
D'Appolonia S.p.A.

B rossella.modarelli@dappolonia.it

ElLE
ﬁ@% www.ecobinder-project.eu

7/8/2015 www.ecobinder-project.eu

7/8/2015

10



