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CommercialisationResearch
& Training

Technology 
Development

ICT Research & Innovation Ecosystem

• Approx 40 Staff: (researchers, engineers, admin, students)
• 4.5 M€/annum,
• Working with 200 companies in Ireland & EU, > 60 projects per year



Transforming Industries - Make things connected, secure and smart

Smart 
Energy

Smart Buildings
& Construction

Sustainable 
Manufacturing

Smart 
Communities

Digital Platforms

Cyber Secure SystemsFuture Networks

Advanced Digital Skills

Research Areas

Architecture design and engineering; Smart
systems integration; Open and scalable IoT
platform for data integration, visualisation, fusion
and distribution.

Educational approaches based on Communities of
Practice, Supporting digital transformation through
a new education and training framework.

Secure digital value chains: Distributed Ledger
Technology for secure trusted interaction
between "things". Secure Services for IoT-driven
control.

Lifecycle management for reliable embedded
networks; QoX provisioning for reliable, low
latency wireless networks (WSN, LPWAN,
4G/5G).



CURRENT CHALLENGES
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Disparate Data Sets 
across Systems & Roles

Energy Efficiency 
Independent of 

Production Process

Manual “what-if” 
Scenario Creation and 

Analysis

Cadence-based 
Planning and Decision 

making

Limited interaction 
with Grid

Digital Skills Gap 
between Energy, IT & 

Data Experts

What
if
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Academia

Technology Providers
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CONSORTIUM: USE CASES

Sustainable production 
planning & maximising the 
use of renewable energy

(Ireland)

Energy-efficient 
steelmaking and forging 
processes management

(Spain)

Edge Intelligence for 
continuous energy 

optimisation of industrial 
machines

(Italy)

Digital Twin of machining 
processes for production 

planning
(Slovenia)



KEY STRATEGIES
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Manufacturing systems must 
evolve and adapt to changing 

operation conditions, 
requirements & system 

configurations to support & 
promote sustainability. 

Systems need to 
collaborate across 

technologies, industries, 
and responsibilities to 

uncover energy flows and 
unlock energy efficiencies. 

Continuous performance 
assessment is essential to 

ensure precise predictions 
and efficient energy target 

management. 



INNOVATION PILLARS
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SOLUTION AT A GLANCE
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What
if

Secure and real-time data collection, 
aggregation and processing

Holistic Approach to Energy Efficiency

Continuous Event-Driven Analysis 
based on Accurate Models

Digitalisation Supporting 
Collaborative Decision Making

Integration of Renewables with 
Production Process

Assessment of soft skills, upskilling & 
improved awareness
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PATHWAYS TO PRACTICE

HOW DO WE MAKE THE DENIM AMBITION A REALITY
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DIGITAL TRANSFORMATION IN MANUFACTURING

Source: https://timesofmalta.com/articles/view/industry-40s-
myriad-of-opportunities.906232

Enabling

Vite, Clara & Morbiducci, Renata. (2021). Optimizing the
Sustainable Aspects of the Design Process through Building
Information Modeling. Sustainability. 13. 3041.
10.3390/su13063041.

https://timesofmalta.com/articles/view/industry-40s-myriad-of-opportunities.906232
https://timesofmalta.com/articles/view/industry-40s-myriad-of-opportunities.906232
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PATHWAY FOR ENERGY EFFICIENCY
A pathway is made up of different levels or milestones that represent the
evolving steps towards the most advanced situation

For DENiM it is about defining the pathway for energy efficiency using digital 
technologies

Benefit of pathways?

• Can facilitate and stimulate the discussion and identification of innovation
strategies for company/sector-specific scenarios (and replication!).

• Allow us to demonstrate how R&D projects are contributing solutions for
future smart manufacturing

• Pathways are supported by cross-cutting aspects that enable progress along
the pathways, e.g. tools, skills, training, infrastructure, cyber security etc.
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PATHWAY DESIGN
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1ST ENERGY EFFICIENCY PATHWAY

What
if
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DESIGN LED APPROACH
Implementation planning established
baseline, roadmap and pathway setting

M18

M12

P0 – Lab Prototype: 
Integration Readiness

P1 – First prototype:
Integrated Prototype Deployed

Prototype Evaluation: 
Refinement of DENiM Solution 

– Decision Support Tools

M42
P2 - Final Prototype: 

Full Digital Intelligence Platform

M24

Goal Setting Implementation Planning

M36
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• Environmental Indicators
• Inventory

• waste, emissions, material, water, energy

• Impact
• Product Environmental Footprint (PEF) &

Organisation Environmental Footprint (OEF)

• Economic & Cost Indicators
• CAPEX

• Ownership costs

• OPEX
• Direct & Indirect operational and

maintenance costs

KPI-P3-6: ENERGY-
INTENSIVE MACHINES 
MONITORED 
The number of machines e.g.
milling, grinding, pressings to be
improved with monitoring systems
in real �me.

KPI-P3-3: COST REDUCTION PER 
PRODUCT AND PROCESS 

Op�mise produc�on planning and
scheduling to reduce opera�onal
cost

KPI-P3-5: REDUCTION OF TOOL 
WEAR 
Op�mised opera�on and quality
controls through digitaliza�on will
allow to reduce the tool wear.

KPI-P3-2: REDUCTION OF OVERALL 
ENERGY 

Op�mise produc�on planning and
scheduling to reduce energy
consump�on

KPI-P3-4: SCRAP REDUCTION 
ACROSS PROCESS 
Op�mised opera�on and quality
controls through digitaliza�on will
allow to reduce produc�onscrap

KPI-P3-1: REDUCTION OF ELECTRICAL 
ENERGY 

Reduc�on of energy consump�on
e.g. minimising idling �me (5%),
cu�ng air of machines.

KPI-P3-7: DIGITAL 
SUPPORTED WORKFLOWS
Number of digital services involved
in new approach created within
DENIM project e.g. monitoring and
op�miza�onof machines.

DENIM HOLISTIC ASSESSMENT FRAMEWORK
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DENIM HOLISTIC ASSESSMENT FRAMEWORK

DENiM Cost Drivers

DENiM Online Assessment Technologies 



Adaptation & Control

Manufacturing
Site

Users

Production 
System(s)/Value Stream

Enterprise 
System(s)

Data Acquisition & 
Interoperability

Digital Intelligence Platform

Interoperability

Decision Support Tools

Performance Modelling

Planning Tools & User-centric Services

Platform Management 
Services

Machine Learning 
Services

Data Management Services

DENiM Data Platform 

Physical Digital

Data

Knowledge & Insight
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Digitisation to support sustainable production 
planning and maximising the use of renewable 
energy in Medical Device Manufacturing

Target 
Benefits DPS Cork Opportunity

Energy reduction DPS energy cost 
30-35%

Wastage / Scrap Poly scrap value 2019
5-10%

Cost reduction DPS Cork CIP target of approx. 
10 -20%

Digital service 85% of all production and facilities 
equipment will be metered
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PILOT SCENARIO – CUSTOMER JOURNEY
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DEPUY PROTOTYPE
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DEPUY
ARCHITECTURE 
PATTERN
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FAULT DETECTION 
& DIAGNOSIS

Kafka 
Stream

OSI-PI

Kafka 
Stream

C_ini C_2 C_3 C_fin



25

WHAT WE HAVE LEARNED 
1. Lack of a  Digital Trans format ion St rategy

2. Lack of re levant  exp e rt ise  & skills  in- house

3. Comp lexity of Software  & Technology integrat ion

4. Re fence  Archite c ture  & Common Informat ion Mod e l 

5 . Driving Ad op t ion of New Tools  & Processe s  (culture  & change  management )

6 . Common asse ssment  frame  – b ase lining & b enchmarking

7. Cyb e r security conce rns  – re luc tance  to share  d ata

8 . Bud ge t  Cons t raint s
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OPPORTUNITIES FOR KNOWLEDGE SHARING
Te c hnic a l

• Common Req uirements

• DENiM Refe rence  Archite c ture  could  inform DiCIM p lat form d e finit ion

• Digital Maturity & Skills  Asse ssment

• Promot ion of b e s t  p rac t ic e , s tand ard s

Dis s e m ina t ion & Com m unic a t ions
• Workshop s , d is seminat ion events  & sharing of b e s t  p rac t ic e

• Pub licat ion Op p ortunit ie s

• Engine  Init iat ive  – Create  Working Group  with s is te r p rojec t s
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Presentation Notes
Communities of Practice
Internal Communities
External Communities
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JOINT ACTION - ENGINE INITIATIVE

engineinitiative.eu

20+ EU project 
involved

Collaboration across 
European projects for 
knowledge sharing 
and maximizing 
exploitation effort

Workshops, 
collaborative 
newsletters

http://www.engineinitiative.eu/


FoF-09 Project Catalogue



Energy Efficiency Pathway for 
Manufacturing:

White Paper



Pathways 
publicatio

n

https://www.mdpi.com/journal/energies/speci
al_issues/FPGFTJUWWG

Special Issue

https://www.mdpi.com/journal/energies/special_issues/FPGFTJUWWG
https://www.mdpi.com/journal/energies/special_issues/FPGFTJUWWG


REACH OUT & FOLLOW
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Website
denim-fof.eu

LinkedIn
DENiM Project

Mail
info@denim-fof.eu

Twitter
@DENiM_fof

For more Information – Project Coordination Team:
Dr. Alan McGibney

Email: alan.mcgibney@mtu.ie

This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant 
agreement No 958339

https://denim-fof.eu/
https://www.linkedin.com/groups/12493561/
https://twitter.com/DENiM_fof
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