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UCL SUMMER SCHOOL 

Battery Technology 

 

Key Information 

 

Module code                        ISSU0103 

Taught during                       Session One: Monday 29 June - Friday 17 July 2020 

Module workload                             45 teaching hours plus approximately 100 study hours 

Module leader                      Thomas Heenan and Thomas Budd 

Department                          Chemical Engineering and Bartlett School of Planning 

Credit                                                   15 UCL credits, 7.5 ECTS, 4 US 

Level                                        Level 1, first year undergraduate  

Pre-requisites                       Standard entry requirements 

Assessment                          Open-book exam (25%), Practical (25%), Presentation (50%) 

 

 

Module Overview 

Lithium-ion (Li-ion) batteries have revolutionised portable electronics; from mobiles to laptops, Li-ion batteries 

are omnipresent within modern society. Furthermore, we are now seeing a global shift within the automotive 

industry towards the adoption of electric vehicles, predicted to be a trillion £ market by 2050. This module 

require no prior knowledge of battery technology and will cover all major aspects, from fundamental operation 

through to commercial application. This will include tours of cutting-edge research facilities, external speakers 

from the likes of NASA and perspectives covering: government policy, industrial production, project 

management, commercial business and marketing. 

 

The course will be divided into three themes each a week long. 

 Week 1: Fundamentals  

 Week 2: Design and production  

 Week 3: Marketing, sales and regulation 

 

Module Aims  

This module has three key aims: firstly to outline the principles and limitations of the technology at a 

fundamental level by exploring the governing electrochemistry, thermodynamics and engineering of the lithium-

ion battery; secondly, to explore how these fundamental conditions can be applied to fabricate cells for 

commercial products and what the manufacturing process may involve; and thirdly to envisage how these 

products may be implemented in real-world applications from vehicles to housing. 
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Teaching Methods 

Each week will provide:  

two lectures;  

 four hours of lectures 

 five hours of seminars 

 a tour (e.g. of a cutting edge research facility);  

 an interactive workshop with hands on assembly;  

 a one hour test (Week 1-written, Week 2- practical, Week 3- presentation);  

 

Reading lists will be available online via the UCL library site and the readings will be regularly revised and 

updated. Relevant materials and forums will also be housed on Moodle. 

 

Learning Outcomes 

Upon successful completion of this module, the students will: 

 Be able to define the basic operational principles of a Li-ion battery 

 Know and be able to list the materials and processes involved in the manufacturing of commercial 

systems 

 Explain the methods for the implementation of such devices in real-world applications 

 

Assessment Methods 

 Open-book written exam (25%) 

 Practical examination (25%) 

 10 minute presentation (50%) 

 

Key Texts 

Evarts, E.E., 2015. To the limits of lithium. Nature, 526(7575), p.S93. 

Faraday Institution, 2019. The Road to Electrification – from the Internal Combustion Engine to the Battery 

Electric Vehicle. Faraday Insights, Issue 1. 

Faraday Institution, 2019. The Gigafactory Boom: the Demand for Battery Manufacturing in the UK. Faraday 

Insights, Issue 2. 

 

Module Leader 

Thomas Heenan (expertise in energy) Thomas.heenan.11@ucl.ac.uk   

Tom moved from Swansea in 2011 to complete a BEng degree in the Chemical Engineering department at UCL. 

In 2014 he progressed to a PhD in the electrochemical Innovation Lab and is now a researcher for the Faraday 

Institute. During this time he has embarked on international collaborations with the likes of NASA (USA), 

synchrotron particle accelerator facilities (SLS, ESRF, and Diamond) and national labs (ANL, NREL, LBL, NPL). 

Dissemination of his work has come in the form of international talks and many publications in high-impact 

journals, for which his work has received numerous awards. Tom has also taught on several undergraduate 

programs, summer schools and led a non-profit public engagement group (UCell) for many years. Internally 

within UCL, Tom has been involved in several of the Grand Challenge proposals including two cross-disciplinary 

projects between the Slade School of Art and UCL Physics.   

 

Thomas Budd (expertise in architecture) tom.budd.11@ucl.ac.uk  

Tom has been studying and practicing architecture in London over the last 7 years.  During this time he has 

worked within multiple architectural practices, and had the opportunity to take part in projects ranging from a 
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new pedestrian Bridge in Kings Cross to larger scale conceptual studies for future transport systems in London. 

Most recently, whilst working for Foster and Partner’s, Tom worked with the Norman Foster Foundation on the 

foundation’s Droneport project, a concept for using drones as a fast paced medical delivery network in remote 

regions of Africa. Tom is currently coming to the conclusion of his March Part 2 Architecture Degree at the 

Bartlett School of Architecture, UCL. His final thesis looked into the redesigning of the traditional English village 

for the future of Britain’s rural Landscape. Tom has taught computing lessons and run workshops on concept 

visualisation with undergraduate students at the Bartlett School of Architecture, and also worked on the Bartlett 

summer school programme. 


