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Background and Overall Aims 
“Introduction to Energy Engineering” is a 20-credit, Level C module which is compulsory for all students taking programmes involving Energy Engineering, and optional for other 1st year students in the College of Engineering and Physical Sciences, offered by the Schools of Civil, Electrical and Metallurgy & Materials Engineering. 
The module introduces UK and global energy production in the context of pressures to shift away from fossil fuels and other finite sources whilst recognising that coal and nuclear will have a part to play for several decades. Students will understand the state of the developed world’s energy production capability. Overview coverage of the multitude of renewable resources will include some detailed consideration of demand and supply figures. 
By the end of this module you should be able to: 
· Demonstrate a broad awareness of the contributions to energy generation and consumption. 
· Demonstrate an awareness of the issues affecting the sustainable production of energy in the UK 
· Demonstrate knowledge of the concepts energy production and consumption and an awareness of future energy challenges
· Demonstrate knowledge of the fundamentals of electrical energy and its history. 
Delivery: 
A variety of modes of delivery will be adopted. Formal lectures will be used to explain key principles. Interactive sessions will be used and often involve teamworking. 
Not all of the scheduled periods will be used for formal lectures. University email will be used to communicate any quick changes and the Canvas coursepage will act as a repository for useful hand-outs, lecture notes and links to other resources. 
The module will be student-centred, whether by self-motivated research, team work, oral presentations or reports, with taught elements providing a framework for your own research and learning. 
The module is not just about turning up to lectures, it is about you learning both in lectures and by undertaking team work and research. 
Staffing: 
Dr Mike Spann  (MS) – EECE m.spann@bham.ac.uk  
Dr Mark Ward (RMW) – Metallurgy and Materials r.m.ward@bham.ac.uk 
Prof. Clive Roberts(CR) – EECE c.roberts.20@bham.ac.uk
Prof. David Book (DB) – Metallurgy and Materials d.book@bham.ac.uk
Timetabling: 
This module will run during the teaching periods of both semesters. The formal timetable periods are on Wednesdays from 09:00 to 10:50. In semester 1, classes will normally be in the Learning Centre room UG09. In semester 2, classes will normally be in Nuffield building room G13. It is essential that if you miss a class, you check on Canvas to make sure that you know where the following week’s class will be held and what preparation is required. If you are not prepared for a class, you may be asked to leave. 
Sometimes the 9am to 9:50am Thursday period in Arts building room LR5 will be used. It is expected that when these sessions are not used for formal lectures you will use them for study and preparation for the next session. 
N.B. “Lectures” will start on the hour, and end at 10 minutes before the hour, unless otherwise announced. However, for this double period the break will happen when appropriate. 
Module Content 
The following provisional schedule gives an outline of the main topics to be covered. 
Semester 1 
	5.1 Introduction to Work, Energy, Power and their Units [Dr Mark Ward]

	Week
Uni(term) 
	Date 
	Topic/Syllabus 

	6(1) 
	1 Oct 14 
	[bookmark: _GoBack]Work, energy and power in action. SI Units. Units used in the industry, MTOE,TWh/yr, GW etc. 


	7(2) 
	8 Oct 14 
	Example Calculations in the context of wind power and electricity supply. Case Studies – Dinorwig, Wind Farm. 

	5.2 Energy Production, Consumption and Challenges Ahead – [Dr Mike Spann]

	8(3) 
	15 Oct 14 
	Earth’s Energy Budget and Global Energy Resources


	9(4) 
	22 Oct 14 
	Electrical Energy Generation


	10(5)
	29 Oct 14

	Energy Consumption and Future Energy Challenges (will the lights go out?)



	5.3 The supply of electricity [Prof Clive Roberts]

	12(7)
	12 Nov 14
	Global Perspectives of Electricity Supply: Renewable Generation, Supergrid and DC transmission


	13(8)
	19 Nov 14
	Fundamentals of Electricity: Electrical Quantities and Concepts, Faraday’s Law, Transformers. 


	14(9) 
	26 Nov 14 
	Power of Three Phase AC Circuits (active and reactive powers, three phases), and The Great Debate on AC DC Electricity Supply. 

	15(10) 
	3 Dec 14 
	Distributed Generation, Demand Side Management and Smart Metering

	16(11) 
	10 Dec 14 
	Class test 


Semester 2 
	5.4 Overview of renewable energy sources [Prof David Book]

	Week
Uni(term) 
	Date 
	Topic/Syllabus 

	21(1) 
	14 Jan 15 
	Brief overview of the range of renewable sources of energy, their drivers, viability and current status. 


	21(1) 
	15 Jan 15 
	Continued 



5.5 Team-based project [Dr Spann, Dr Ward, Prof Roberts and Prof Book] 
Students will be formed into teams of approximately 6 students and given a challenge related to energy production. Each team will prepare a report and give a presentation to the rest of the group. An interim report and presentation will be required in week 25.
	23(3) 
	28 Jan 15 
	Formal Launch of Team Projects 
	[MS]

	25(5) 
	12 Feb 15 
	Interim Submission/Presentation 
	[MS, RMW, CR,DB]

	28(8) 
	4 Mar 15 
	Final Team Presentations 
	[MS, RMW, CR,DB]

	29(9) 
	11 Mar 15 
	Concluding lecture 
	[MS]


Useful Reference Texts
David Mackay, Sustainable Energy – without the hot air, available from http://www.withouthotair.com [Accessed 1/9/2011]
Energy Principles
Godfrey Boyle, Bob Everett and Janet Ramage, Energy Systems and Sustainability: Power for a Sustainable Future, Oxford:OUP, ISBN 0-19-926179-2 gives a thorough introduction to energy principles, electricity and conventional energy.
Renewable Energy
John Twidell, Anthony D. Weir, (2005), Renewable Energy Resources, 2Rev Ed edition, Spon Press, ISBN-10: 0419253300, ISBN-13: 978-0419253303.
Godfrey Boyle (Ed.), (2004), Renewable Energy, 2Rev Ed edition, Oxford University Press, ISBN-10: 0199261784, ISBN-13: 978-0199261789 
Conventional Energy 
M.S. Raymond & W.L.Leffler, (2005), Oil and Gas Production in non-technical language, Pennwell Books, ISBN-10: 1593700520, ISBN-13: 978-1593700522. 
R.A.Meyers (2005), Handbook of Petrochemicals Production Processes, McGraw-Hill Professional, ISBN-10: 0071410422, ISBN-13: 978-0071410427 
N.Petchers, (2002), Combined Heating, cooling and power : Techniques and Applications, Dekker, ISBN-10: 0824742338, ISBN-13: 978-0824742331 
J Wood, (2008), Local Energy, IET, ISBN 978-0-86341-739-9 
Three useful journals that should be consulted via Science Direct are: 
Energy, the international journal. 
Clean Tech. Environ. Policy. 
Energy Conservation and Management. 
There is clearly value in discussing shared purchase with other students. 
If you become aware of other books that are worth recommending please do so. 
Assessment and key dates 
There is no examination for this module. Assessment is therefore wholly by coursework. The following assignments will be completed (a zero weight means the assignment is formative):
	Assignment 
	Submission by 
	Uni week (Term week)
	Weight
(%)

	Exercise 1 – Class Test on Energy and Units. 
	5th Nov 2014 
	11 (aut 6)
	10

	Exercise 2 – Class test on Electricity supply 
	10th Dec 2014 
	16 (aut 11)
	12

	Exercise 3 – Completion of Web-based multiple choice questions 
	20th January 2015, 1pm 
	22 (spr 2)
	8

	Exercise 4a – Team Interim report (10%) and presentation (10%) 
	10th Feb 2015, 4pm 
	25 (spr 5)
	20

	PowerPoint slides and team report submitted on 10th Feb via Canvas
Team presentations occurs on the 11th Feb at which oral feedback will be provided
Feedback on the interim report will be provided by email

	Exercise 4b - Team presentations 
	4th Mar 2015 
	28 (spr 8)
	25

	PowerPoint slides submitted on 3rd March via Canvas
Team presentations occurs on the 4th March at which oral feedback will be provided

	Exercise 4c - Team reports 
	13th March 2015, 12 noon 
	29 (spr 9)
	25

	Feedback on the final report will be provided by email



Despite the module being wholly assessed by coursework at the first attempt, failure in the module may be recovered by 100% supplementary examination.
A collection of useful links of all types. 
GENERAL 
Sustainable Energy, http://www.withouthotair.com [Accessed 1/9/2011] 

Energy Statistics, http://www.decc.gov.uk/en/content/cms/statistics/statistics.aspx [Accessed 1/9/2011], 

DECC pathways calculator, http://www.decc.gov.uk/en/content/cms/tackling/2050/2050.aspx [Accessed 1/9/2011] 

Analysis of energy mix, http://www.publications.parliament.uk/pa/cm200506/cmselect/cmenvaud/584/58405.htm [Accessed 24-09-08] 

Future Mix Scotland, http://www.esru.strath.ac.uk/EandE/Web_sites/03-04/marine/econ_mktconsider.htm [Accessed 24-09-08] 

Why sustainable energy matters, http://openlearn.open.ac.uk/mod/oucontent/view.php?id=397932 [Accessed 1/9/2011] 

The Royal Commission on Environmental Pollution’s 22nd Report : Energy - The Changing Climate, http://www.rcep.org.uk/newenergy.htm [Accessed 24-09-08] 

Analysis of energy gap, http://uk.theoildrum.com/story/2006/3/4/43146/50015 [Accessed 24-09-08] 

ENERGY TYPES 
Solar, http://evoenergy.wordpress.com/tag/new-solar-pv-products/ [Accessed 24-09-08] 

Hydro, http://www.thamesweb.co.uk/windsor/thames/romneyhydro.html [Accessed 24-09-08] 
http://www.inforse.dk/europe/dieret/Hydro/hydro.html [Accessed 24-09-08] 

Wind, http://www.bwea.com/ [Accessed 24-09-08] 

Wave, http://oceanworld.tamu.edu/ocean600/ocng600_course_schedule.html [Accessed 24-09-08] 

Tidal, http://www.esru.strath.ac.uk/EandE/Web_sites/01-02/RE_info/tidal1.htm [Accessed 24-09-08] 

Carbon Capture, http://www.co2storage.org.uk [Accessed 1/9/2011] 

THE FUTUTRE OF ELECTRICITY TRANSMISSION
CW Gellings and KE Yeager Transforming the Electric Infrastructure, Physics Today December 2004 45-51 http://scitation.aip.org/journals/doc/PHTOAD-ft/vol_57/iss_12/45_1.shtml [Accessed 25-09-8] 
