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GAIN ACCESS TO:SERVICES DRIVEN
BY YOUR SPECIAL BUSINESS.\NEEDS

Closing the Gap between Lab and Market:

LIGHTCOCE's Holistic Path for
GH TR Construction Materials IS_;'%;CDDDFQH




ABOUT US

* Holistic services for the
development of novel concepts, in
the fields of lightweight concrete,
conventional and advanced
ceramics

One stop shop covering the whole
value chain from the upscaling of
a new product, material or
technology to its
commercialization

Established in the framework of
H2020 LightCoce project

http://lightcoce.com
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Se rVi Ces Characterization

- Structural, morphological

. . - Mechanical
Upscaling & Testing p— - Thermal, hygrothermal
- Concrete - Other

- Traditional Ceramics | B
- Advanced Ceramics .

Modelling

- Materials’ modelling

- Process optimization

- Thermo/ Exergo —
economic analysis

Innovation Management
C@) - Business modelling
- Marketability

e - IPR
Technical consultancy

- HSE

- LCA/LCC

- Regulatory compliance _

- Standardization '-=J

- Eco-efficiency analysis c&ﬂiy

- Consultancy for nZEB Services



Up-scaling and testing

Upscaling
Testing Services

Concrete
PL 1. Smart concrete and lightweight components
PL 2. Cellular lightweight concrete

“lab scale accuracy in a pilot scale” SonVEntionatCEramics

PL 3. Pressed ceramics
PL 4. Extruded lightweight ceramics

Advanced Ceramics
PL5. Advanced ceramics



Up-scaling and testing

Assess the upscaling potential of the product:

 Identify possible problems related to the scale

 Finetune both material formulation and synthesis process
 Cover conventional and materials with special requirements
Upscaling (lightweight, nano-enabled functionalities)

Testing Services

Upscaling services with advanced monitoring and control systems,

allowing : . .
g v' firm control over various parameters

v’ detailed collection of measurements,
simulating a lab environment



Up-scaling: Pilot line - NTUA, Greece

"?Z

Focused on smart concrete products (traditional and lightweight) and large e

Concrete pilot:

1 Small scale (up to 40L/batch): mould sizes: 5x5x5 cm up to 30x15x240 cm
J Large scale (up to 500L/batch): Storage, supply and mixing stages fully automated, manual moulding

= A
lements

Pilot scale facility for development and production of lightweight aggregates through expansion.

Two prototype expansion furnaces : [ vertical electric furnace (VEF)

 infrared (IR) furnace




Up-scaling: Pilot line - RISE, Sweden

Focused on cellular lightweight concretes
and/or lightweight composite elements

 Materials: material design for concrete production (250L,90L, 40 L and 10 L)

O Element: assembly composed of multiple materials (cellular lightweight concrete, ultra-high-performance
concrete, reinforcing steel and/or fibers) with different functionalities.

L Pilot production: Incorporate by optimizing material and element stage to the production requirement needs



Up-scaling: Pilot line - ITC-AICE, Spain

Focused on ceramic tiles by pressing in three phases

O Preparation: crushing, grinding, spray-drying (production rate of 25 kg/h)

d Engobe and glaze preparation (d90 < 40 um, production rate 20 kg/h)

O Tile manufacturing: Shape with hydraulic press, Tiles firing (max T:1200 °C, production rate: 35 tiles
15%15 cm2/ day)

‘ Prototype ceramic tiles, glazed or unglazed, with dimensions of 15x15 cm and thickness from 6 to 10 mm
9



Up-scaling: Pilot line - THN, Germany

Focused on extruded ceramics such as lightweight bricks or ceramic pipe elements

 Conditioning, preparation and characterization of raw materials
d Extrusion of green bodies, drying and firing
[ Production of ceramic materials with porosifying agents and additives (liquid or solid)

Capacity: extruders (up to 120 kg/h, extrusion dies up to 15 x 15 cm area), furnaces (up to 50 kg/day,
max firing T:1350 °C)
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Up-scaling: Pilot line - INOP, Poland

Focused on focused on development, upscaling and production of advanced products made of
ceramics and ceramic-based composites.

d Powder mixtures preparation: in inert atmosphere (if needed) using 3D shaker-mixer (production rate up to

1L/ 30 mins)
[ Spark plasma sintering: in vacuum or inert atmosphere (max sintering temperature 2200°C, max
compacting force 250 kN). The maximum size of sintered part: 60 mm diameter and 20-25 mm thickness

(productivity rate: 1 sintered part per cycle)
[ Post-processing: from cleaning the sintered part’s surface by sandblasting to additional steps, like heat

treatment, machining etc.
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Complete property Characterisation

Characterisation
Services

d  Wide variety of analysis and test methods addressed to materials, components and products
d Standard & non-standardized test methods

d Indicative categories covered: insulation materials, concrete, ceramic, clay, natural stone,
masonry, construction elements

d Accredited labs for most tests guaranteeing high quality and a constant level of excellence



Complete property Characterisation

Structural and morphological properties

e :

Characterisation
Services

dimensions and surface quality
flatness of faces

density and porosity

chemical composition
mineralogy-crystalline content
size distribution analysis
microscopy

volume and percentage of voids

Mechanical testing

Thermal and hygrothermal analysis

* thermal conductivity

* fire behavior resistance

* indoor emission by VOCs
e water absorption

e durability of performance

compressive, bending, flexural strength etc. * Impulse Excitation Technique and Microindentation
* microhardness testing

* block on ring friction tests

freeze-thaw resistance * tension tests at high temperature

creep properties
dimensional stability

impact resistance

13



Modelling
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Modelling
Services

d Reduce the investment in software licensing

d Simplify the difficulties of using complex numerical tools

d Eliminate bottlenecks

d Reach competitive optimum solutions in a short time 14



Modelling

Multiphysics and multi-scale materials’ modelling

Tool for predicting the properties and behavior of materials and components minimizing
the use of prototyping and testing

’@ Material parameter optimization

— Provides: integration and optimization of manufacture, processes, and material modelling

“gg?v‘?gie“sg Improves: design, time and cost simultaneously
Optimization driven by individual performance of processes and their interactions

Thermo-economic or exergo-economic analysis

Both energy, exergy and costs, providing better results compared to conventional methodologies

_ Deeper view to improve flexibility and optimization of

the system and each single unit.
15



Technical Consultancy services

Technical
Consultancy
Services

Holistic consulting approach to all technical aspects, adjusted to each project’s
special needs



Technical Consultancy services

Health, Safety and Environmental (HSE) Assessment

Comprehensive risk assessment to ensure safe development/usage of new technologies
Life Cycle Analysis (LCA)

Environmental impact of a product or service over its full life cycle or over a subset of

9 the life cycle

Tl Life Cycle Costing (LCC)

Consultancy
Services Analysis of the production, maintenance and operation costs for the whole life

Eco-efficiency Analysis

Value created in relation to the environmental burdens generated by a product or system

Regulatory Compliance
Assessment of the product’s compliance with the regulatory framework of the market under concern



Innovation Management services

Innovation
Management
Services

Facilitate the market uptake and exploitation of products and technologies



Innovation Management services
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Innovation
Management
Services

Business modelling and planning

d Best ways to capture the value proposition of the product and technology
O Suggest the most adequate strategies to commercialize

Marketability Assessment

O Will the product or service cater to customers’ needs?

O Insights into shifts in the economy, competitors, ongoing market trends,
demographics, customers’ expenditure

IPR Services

O IP landscape to ensure Freedom to Operate (FTO) and eliminate IPR infringement
O Provision of recommendations on the most appropriate IPR protection method



Thank you!

) https://lightcoce.com
Find out more: Qé“) https://www.lightcoce-oitb.eu/en/normal/home
[} https://www.linkedin.com/company/lightcoce-project
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