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M Y AR R

CPD course on Industry 4.0
Provided by the School of Mechanical, Aerospace and Civil Engineering
The University of Manchester

Delivery Method

The course will be delivered over a three-week period in the School of MACE at The
University of Manchester. There will be a mix of delivery methods including blended
learning, group exercises, industry visits, hands on laboratory work and traditional
lectures. There will be an opportunity to put in practice what is being delivered.

A number of industry visits will be organised during the course, where it will be
possible to see Industry 4.0 in action. The industrial visits will also consist of exercises
where the participants will evaluate what they have seen during the visit and suggest
where industry 4.0 could be applied in the business to make improvements.

The style of delivery for the themes will be informal and interactive. Tutors will be
involved in all sessions, giving an industrial and academic style of delivery.

Tutors

Academic

The CPD will be delivered by a mix of industrial and academic experts from the
School of Mechanical, Aerospace and Civil Engineering (MACE), Manchester
Business School, School of Chemical Engineering & Analytical Science and the
Information Security Group.

Industrial Partners

Jaguar Landrover (confirmed)
Heinz (confirmed)

Arup (TBC)

Siemens (confirmed)

Renishaw (TBC)

Concept Laser (confirmed)
National Instruments (confirmed)
Rolls Royce (TBC)

British Standards Institute (confirmed)
NR Engineering
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Date
It is expected that the first course would run in September 2016

Structure

Day 1

Morning
Reception with Head of School of MACE, and Vice-President for Internationalisation

Visit to University of Manchester Facilities (MACE, Manchester Institute of
Biotechnology, National Graphene Institute, Turing Building, James Chadwick
Building — Chemical Engineering)

Lunch at the Christie

Afternoon

Theme: Introduction to the CPD course — Dr. Carl Diver
- General introduction to the course

- Individual presentation and expectations from delegates
- Course structure

- Introduction the delivery team

- Overview of the companies involved

Day 2

Morning
Theme: Introduction to industry 4.0 — Dr. Carl Diver

- History and evolution of manufacturing from the 1st Industrial revolution to today
- Economic and industrial context

- The concept of industry 4.0 and related terminology e.g. Internet of Things,
Industrial Internet of Things and digital manufacturing, smart factories

- Where Industry 4.0 can make a difference in the world including industrial case
studies and major initiatives by country

Afternoon

Theme: Introduction to industry 4.0 — Dr. Carl Diver

- Road Map for Industry 4.0

- The main pillars of industry 4.0

- Group exercise on where the delegates have seen industry 4.0 in action and what
were the pros and cons

12



Evening
Visit to Manchester Museum of Science and Technology (birthplace of the 1st

Industrial Revolution ‘Industry 1.0%)
Guest speaker & Dinner

Day 3

Morning
Theme: Industry 4.0 Manufacturing — Dr. James Methven

- Introduction to the role of industry 4.0 in manufacturing;
- Predecessors — e-manufacturing;

- Connectivity hardware;

- Gateway to the cloud;

- Wearable technology.

Afternoon

Theme: Industry 4.0 Manufacturing Processes - Dr. James Methven

- The concept of smart” factory (interconnected sensors, machine self-diagnostics,
RFID tags, etc.);

- Process maps or value added maps to model individual enterprises;

- Autonomous system optimisation;

Day 4
Full day — facilitated by Dr. Moray Kidd

Visit to Jaguar Landrover followed by Industry 4.0 group exercise related to the visit
and findings presented to Jaguar Landrover

Day 5

Morning
Group exercise putting in action what has been learned during the week

Afternoon

Presentation by delegates of the work done in the morning session
Closing with a guest speaker
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Evening
Visit & Dinner in Manchester’s Chinatown (the largest in the UK)

Day 6
Weekend

Visit to Historical Industrial Revolution sites in Manchester

Day 7
Weekend

Trip along the world famous Manchester Ship Canal to Liverpool

Day 8

Morning
Theme: Industry 4.0 Manufacturing Supply Chains — Dr James Methven

- Ramifications of Industry 4.0 on the supply chain and in particular the mechanics
of secure and autonomous financial transactions;
- Demonstration from Siemens.

Afternoon

Theme: Industry 4.0 and Autonomous Robots — Dr Andrew Weightman
- Robots in Industry

- Communication protocols

- Cobots

- Autonomous vehicles

Day 9

Morning
Theme: Industry 4.0 and Autonomous Robots in the lab— Dr Andrew Weightman

- session in the lab learning to program autonomous systems
Afternoon

Theme: Industry 4.0 and Autonomous Robots in the lab— Dr Andrew Weightman
- session in the lab learning programing and testing autonomous systems on a track
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Day 10

Morning
Theme: Additive Manufacturing and Industry 4.0 — Prof Paulo Bartolo

- Introduction to additive manufacturing

- Information flow

- Summary of different commercially available technologies
- Customisation

Afternoon

Theme: Additive Manufacturing and Industry 4.0 — Prof Paulo Bartolo

- Examples of the use of Additive Manufacturing in different Industrial settings

- Industrial presentation on Additive Manufacturing and Industry 4.0 — Invited
Guest speaker from the Additive Manufacturing community

Day 11
Full Day — facilitated by Dr. Moray Kidd

Visit to Heinz manufacturing facility in Manchester followed by a group exercise on
how industry 4.0 could benefit the facility through presentation to senior staff

Day 12

Morning
Theme: Industry 4.0 Communication — Dr. Nikolay Mehandjiev

- Business communication challenges
- Communication infrastructures

- Real time data

- Connectivity in the supply chain

- BigData

Afternoon

Theme: Industry 4.0 Big Data — Dr. Nikolay Mehandjiev
- Big Data challenges

- Real time data

- The cloud

- Accurate and relevant data

- Security

15



- Communication

Day 13
Saturday — excursion to Lake District

Day 14
Sunday - visit to the Lever Trust area

Day 15

Morning
Theme: Industry 4.0 Cybersecurity — Dr. Richard Kirkham/Dr. Dean Thomas

- unconnected closed systems — connected systems
- secure reliable communications
- sophisticated identity and access management solutions for machine and individuals
- SENAI project
- Invited Guest Speaker from Industry (TBC Amazon, Cisco, Sabiso)

Afternoon

Theme: Industry 4.0 Standardisation — Dr. Richard Kirkham
- The need for standardisation in Industry 4.0

- Standardisation by sector, protocols, communication

- Invited Guest speaker from British Standards Institute

Day 16

Morning
Theme: Industry 4.0 Construction — Dr. Richard Kirkham

- Large Infrastructure projects
- Invited Guest speaker from Arup

Afternoon

Theme: Industry 4.0 Medicine — Prof Paulo Bartolo & Dr James Methven
The role of industry 4.0 in Healthcare

Economic and social impact

Communication models

Case studies
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Day 17/

Morning
Theme: Industry 4.0 Medicine in action - Prof Paulo Bartolo & Dr James Methven

- Invited guest speakers from South University Manchester Hospital

Afternoon

Theme: Industry 4.0 Chemical Engineering — Dr. Peter Martin
- Industry 4.0 in the chemical processing plant sector

- Invited guest speaker from Unilever

Day 18
Full Day — facilitated by Dr. Moray Kidd

Visit to a manufacturing SME in Manchester (NR Engineering Ltd) and evaluation of
their business

Group exercise and presentation of an Industry 4.0 implementation strategy for the
SME, from the morning visit.

Day 19

Morning
Theme: Project management and Finance in Industry 4.0 — Dr. Paul Chan & Dr. Fiona

Saunders

- Case study on the Impact of implementing I1OT technology in a large organisation
and its effect on everyday routines within the organisation

- Challenges related to making organisational Finance ready for Industry 4.0

Afternoon

Theme: Recap of the Industry 4.0 CPD program & Interactive session on future
collaborations — Dr. Carl Diver, Prof Andy Gibson, Prof Paulo Bartolo, Prof Andy
Gale

Evening
Closing ceremony and presentation of certificates at Old Trafford

Guest speaker presenter: “How Industry 4.0 and the Internet of Things is influencing
football through smart devices and wearable technology”

Joint presentation on the UK-Taiwan Research Centre on Industry 4.0

Dinner
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