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DESTINY — Introduction

Y

196

countries

$ o
» Adopted the Agreement 202(\’/
officially recognizing -
m human influence it cobmez:)nzt: force
Rich countries will provide on climate y
minimum of $100 billion If signed by
to developing ones for climate covering

change adaptation by 2020 55% of global emissions

@ temperature

years well below
| Ambious | -

Every 5 years countries 2 C The balance between emissions
shall revise their emissions ’ G SRS kol betoachad
reduction targets and measures Pursue efforts in the second half of XXI century
to limit the temperature

Clean technologies

The Agreement urges

to speed up clean tech
development and international
echnology transfer

Climate damage

For the first time ever
the Agreement defines

but liability and compensation ;M p

climate loss and damage terms
are not mentioned Role of forests

CLIMATE CHANGE

is one of the preeminent issues of our time.

The world is still far from being on track towards
the objectives of the Paris Climate Agreement.

The need to transition to a carbon-neutral
economy is more pressing than ever.

PARIS CLIMATE AGREEMENT
is a historical document that legally binds the

whole world to participate in climate change
fight.

Source:
infographic via Climate Russia
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http://climaterussia.org/policy-and-finance/infographics-cop21-results-in-historic-agreement
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EU TRENDS
IN GHG
EMISSIONS

Low-carbon
economy
roadmap

EU should cut GHG emissions by

20% 40% 80%
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In 2016, greenhouse gas emissions in the EU-28 were

down by 22 % compared with 1990 levels, representing an
absolute reduction of 1 279 million tonnes of CO2-equivalents,
putting the EU on track to surpass its 2020 target, which is to
reduce GHG emissions by 20 % by 2020 and by 40 % by 2030
compared with 1990.

By 2015, the SPIRE sectors had achieved a 37% reduction in
absolute annual CO2 eq emissions compared to 1990.

Greenhouse gas emissions trend, EU-28, 1990 - 2016 (Index 1990=100)
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Source: European Environment Agency (online data code: env_air_gge)

eurostat

https://ec.europa.eu/eurostat/statistics-
explained/index.php/Greenhouse gas emission_statistics#Trends_in
greenhouse_gas_emissions
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https://ec.europa.eu/eurostat/statistics-explained/index.php/Greenhouse_gas_emission_statistics#Trends_in_greenhouse_gas_emissions

DESTINY — Introduction peSFiNy

SPIRE 2050 — VALUE PROPOSITION

Innovative “industrial ecology” business models must be

Sustainable Process Indus_tr-y through
Resource and Energy Efficiency developed to redesign the European industrial network.

EU Industries must deliver technical solutions enabling the transition
of the global economy towards a “well-below 2 degrees” scenario.

Our ambition is to develop game changing technologies towards carbon
neutrality and to scale them up to reach a step change in Carbon
Productivity.

The technological gap to achieve this Vision remains huge.

Electrification projects can drastically reduce CO2 emissions from the
respective processes.
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DESTINY — Project presentation
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CALL [H2020-NMBP-SPIRE-2018]
TOPIC [CE-SPIRE-02-2018]

Processing of material feedstock

Start Date:
01-10-2018

using non-conventional
energy sources
IA — Innovation Action

Duration:
42 Months
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DESTINY — Objectives DESTINY

DESTINY aspires to introduce the “first-of-a-kind” high temperature microwave processing system
at industrial level, offering a variety of vital benefits to energy intensive sectors: reduced energy
consumption, lower lifetime operating costs and enhanced sustainability profile.

DESTINY will release a container-size mobile microwave-powered plant targeted to 3 energy-
intensive sectors working on solid materials: cement, steel and ceramic. DESTINY proposes to
exploit fluidised bed transport, microwave heating and real-time process monitoring and control
for calcination of new pop calcined clay for low clinker cement (cement sector), intermediate steel
and zinc product from recycling (steel sector), and high added value ceramic pigments (ceramic
sector).

N /

High temperature MW heating has not been implemented as a full-scale industrial-process before.

Cement Ceramics Steel

{ Calcined Clays J [Pigments] [ Pig lron - Zinc J
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DESTINY — Obijectives

SCOPE

Goals

* Applicationin energy
intensive sectors

* Reduce dependence on fossil
fuels

* Improved production
flexibility (e.g. leaner
production paradigms)

* Enable fast material
processing

* Allow downscaling and
continuous processing

* Reduce Waste Generation

* Reduce operation costs

* Reduce emissions

Key Innovations

e 2
New modular and portable MW-based
Kiln Cell concept

-

N \

f

New materials targeted to MW-based
L processing )
AN X
e ™
New MW kiln

L (reactor applicator, cavity and filtering) )
AN
New refractory materials suitable for
MW kiln )
7 Z
Monitoring and Control strategies for
increased kiln efficiency
7 7

~

N

Ve

MW process Simulation

Demonstration

STEEL
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PARTNERS \
01. KERABEN 00 14 Partners

8 Different countries
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03. NTUA ® 5 Large Enterprises @@ -

2 SME
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05. UPVLC (R 1 Consultancy companies @

7 Researchers @ Z .
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DESTINY — Work plan

WORK PACKAGES & PARTNERS ROLE

WP1

Management

LKER

Materials
in MW
applicatio

BFI

Design &
Fabrication
MW eco-
furnace

On-line
Monitoring

& control
UNIVPM

Ve

Pilots:

Cement Scenario

Ceramics Scenario

Steel Scenario

WP5
_/

€«

1.Early prototype
2.Full prototype
3.0ptimization

WP7

Integration and
validation in
demonstrators

N e CEINNMAT

KPIs & HSE (Health, Safety and Environment)

—
{NTUA

WP6

Exploitation & Dissemination

8| CIAOTECH_

DE.(
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CONCEPTS AND CHALLENGES

| S—

The complexity of the system to be developed requires a multidisciplinary approach with the
participation of different specialists in materials, processing and design of MW applicators.

MW-
W EYCIEL
interaction

( Large MW \
i applicator
design

Monitoring
and Control J§

MW-heating as

full-scale industrial process

BUSINESS RESEARCH

/ClaoTxh 4

RAW MATERIALS

MET //:CITICX‘ MICROWAVE KILN SYSTEM

PRODUCTS z
KERABEN GRUPO w @ @ a | ?3
B :. Roheisen A FARBEN.S.A ceinnmat
Eco-pigments .
Low carbon - . W
print ceramic | remsenciuro CERAMIC i BE

PIGMENTS

/l:EMEX

W
clinker 5

cement | | CINED CLAYS CEMENT O —
\ SNGIC
R.eycll
A G @ INTEGRATION &
Roheisen _ IMPLEMENTATION
New process ici v . @ v

Zinc recovery PIG IRON-ZINC
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SECTORS & MATERIALS \‘B y

DESTINY establishes a new concept
based on microwave technology
for selective and efficient firing
treatment in industrial processes
for:

Dk s
S g

: >
] CERAMIC CEMENT STEEL

Product Pigment Calcined Clays Pig iron and zinc recycling
SECTOR Ceramic Cement Steel
Temperature (°C) 1000 750 1000
PROCESS Calcination Dehydroxilation Roasting
Microwave absorption capacity Moderate absorber Very low absorber Good susceptor
SYSTEM Fluidised bed/rotary Fluidised bed Fluidised bed/rotary
Current TRL 4 4 4

Final TRL 6 6 6

Target for validation in DESTINY 20 kg/h 20kg/h 10kg/h
Capacity at industrial level per MW cell* 130 kg/h 130 kg/h 67 kg/h
Number of cells per module (rate 1t/h)* 8 8 15

DEMO SITE KERABEN KERABEN DK
Industrial end-user ALFARBEN CEMEX DK

*referred to standardised 100 kW power generator were DESTINY will be focused.
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DESTINY — Concepts and challenges
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PILOT SCALE DEMONSTRATION

Hosting

Demonstration

Used Demonstrators / Prototypes

Site/Partner
Pilot scale application to
KERABEN calcined clays for CEMENT
facilities sector based on adaption of the
Pilot 1 infrastructure of the Pilot 1. FEEDER & PRODUCT MODULE MICROWAVE KILN
KERABEN Pilot .scale: production  of CEMENT AND CERAMIC MODULE .
facilities ceramic pigments for the @
CERAMIC sector t
DK Demonstrable pilot scale of
Pilot 2 el intermediate steel products of | ' rccpeq g probuCT MoDULE MICROWAVE KILN
STEEL sector. STEEL MODULE
ofly o
Control ) - Raw LM) Gass
circuitry and Materia Outlet
3utemation ,—.—\\ L= feeding Filtering
d | |Power Supply
MW KILN ' < % H| —s [H @ - yg >
||| «— |1 |
Microwave Isolator Power Matching
Power Generator meter — L _
MICROWAVE KILN {} Filtering
Processed
\ Material Outlet J

The core MW system
consist of a power unit, a
microwave kiln and a
control circuitry.

Even though the components
of a system for MW processing
are relatively simple, the
interaction of materials with
radiation and the changes that
this produce on them makes
design and scaling-up of the
processes not always easy.

02/10/2018
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DESTINY — Concepts and challenges

PHASES OF THE PROJECT

1. Microwave-material interaction at 2.
high temperatures

It is required a deep
understanding of the
process needs, knowledge
about the interaction
between MW and materials
and an specific design that
focus the electromagnetic
energy in the target
materials.

3. Monitoring and control strategies for 4.
efficient run of the firing process

Temperature growth due to thermal runaway can convert the
microwave process in a difficult if not an uncontrollable process
at industrial scale. New monitoring strategies will be developed
enabling a finer control approaches tuned to optimize the
efficiency of the firing process.

Path to Virtual Sensing Implementation

Microwave applicators
design

DESTINY will exploit numerical
simulation tools to drive the
design of large scale applicators.
Multiphysics approaches will
represent key enabling
technologies to face different
characteristics of the design
process.

Consistency of Engineering over the
whole Lifecycle. KPlIs.

KPIs will be crucial for demonstrating how DESTINY
meets the different challenges, and specially for
providing benchmark and target values for the
environmental / energetic

/ economic performance of
the system, contributing to
the development of the
demo plants and supporting
the market penetration
strategy definition.

02/10/2018
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