






























March 18, 2013

Study Abroad Advisory Board

Dear Board members,

Emily Marlton asked me to explain why I think that the UNSW program fills an impor-
tant gap at UNC, why it lacks a textbook, and why the sample assigned readings are
appropriate. I’m happy to do so.

It definitely fills a void. Here energy is introduced ad hoc in the occasional freshman
seminar offered by physics and chemistry professors who recognize that the ongoing en-
ergy transition is a defining phase of our civilization, and as a policy — not technical —
problem in our Environmental Sciences program. It is also the subject of PHYS/ENST/
MASC/GEOL/PWAD 108, which has been team taught by 3 professors for several years.
In most of these UNC classes energy specific calculations are introduced at various lev-
els of rigor, but the technology is not reviewed in a sophisticated or practical manner to
consider how various options scale in both the developed and developing world. I occa-
sionally teach PHYS 131 to detail the technology and physics of energy in more depth
than most non-science majors wish to handle. All of our energy courses are “feeders” to
advanced treatments that have we have yet to offer! For example, we have two capstones
to our physics BA in energy that we cannot teach because of manpower constraints. The
UNSW program straddles our introductions and capstones. It delves into practicalities
of various energy systems, including trade-offs of using current technology, and visits
installations of alternatives such as wind farms that do not exist in NC because most of
our power generation is based in stodgy monopolies that aim to maximize shareholder
value not longer-term societal benefit.

In my experience, standard energy texts are rarely both precise and passionate. College-
level ones trend toward dry engineering texts. Most of the rest seem to be rants. There
are only a couple, e.g. Renewable Energy Without the Hot Air by McKay, that provide
adequate technical background then guide students to think critically about the myriad
implications of our energy use. Few dwell on the underlying reason for our unfolding



energy/environmental crises: the flat supply of petroleum is constantly bumping into
the mobility aspirations of the growing human population in tension with the developed
world’s inefficient usage patterns. Instead we hear about how e.g. hydro-fracking is
a novel game changer (it isn’t, it has become viable because of sustained expensive oil
caused by scarcity. Those wells will be dry within 5 years), how electric vehicles will
soon wean us off petroleum (only if people accept that for the next ∼20 years EVs will
cost twice what cars do today in current dollars or have short range), and how CO2 se-
questration will solve global warming (it can’t from basic thermodynamics and because
we generate so much of this waste product).

"Sources" are mostly technical in this subject because it takes considerable background
for students to start thinking critically on energy and the impracticality/downsides of
scaling up use of our various options. “Original sources” covering the development of
energy systems are not particularly interesting because the physics was worked out a
century or more ago. It’s now all about getting costs of alternatives down with often
subtle tweaks while maintaining their ability to scale, both engineering problems.

I reviewed some of the UNSW PDFs and found that they cover topics deeper and at a
higher technical level than we do here, yet link to societal choices often by case studies.
For example, the UNSW paper on carbon sequestration provides the background con-
text of the issue then examines how to do it and at what cost. This analysis regularly
eludes e.g. columnists in the New York Times and Wall Street Journal. There are many
references to technical reports in its bibliography that have been chosen carefully and
presumably will be assigned. They would make for many stimulating discussions, at a
more advanced level than we have at UNC.

Overall the material suggests that this will be a high value program, providing insights
that students will not get here or at e.g. NCSU on a broad range of energy topics.

Professor of Astrophysics
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COURSE SYLLABUS 
Energy Tomorrow: An Engineering and Management Perspective  

Course Code: ELEC0390 
 

This five-week course for engineering students explores energy and sustainability, 
with a focus on new developments in lower-emission fossil fuels, energy 
efficiency, renewable energy technologies and nuclear power.  

The course is available to students who are currently majoring in a tertiary 
(college or university) engineering course. There are no formal pre-requisite 
courses given the scope of materials covered in this course. It is, however, 
assumed that each student has a basic working knowledge of the underlying 
principles of energy, and one or more energy technologies. Students 
undertaking related studies in science and design may also be permitted to enrol 
subject to the approval of the academic course coordinators. 

The program is based on a 75-hour combination of lectures, tutorials, laboratory 
work, demonstrations, site visits, computer simulations, assignments and 
discussion periods. 

The University of New South Wales is recognized as the top university for energy 
R&D in Australia with many of the research groups among the world leaders in 
their field. Various UNSW lecturers will cover the topics included in the course. 

Energy and Sustainable Development 
Our society’s energy systems have a critical role to play in driving sustainable 
development. Key sustainability drivers are energy poverty in the developing 
world, energy for social welfare and development and the environmental harms 
of present energy systems. We consider three key issues: 

The current status of global energy systems   
 This topic examines the current status and present international outlook for 
both traditional and renewable energy sources; energy, economic growth and the 
environment, implications of the international climate negotiations; and 
structural change in the electricity supply industry. 

Sustainability challenges and options 
                    This topic will consider the current status and trends of existing energy systems 

with regard to the three sustainability drivers of energy poverty, social welfare 
and development, and environmental impacts. 

A sustainable ‘energy services’ paradigm 
                   This topic describes an ‘energy services’ model for designing sustainable energy 

systems that are highly energy efficient and use cleaner fossil-fuel and renewable 
energy sources. There is a particular focus on sustainable energy technology 
innovation. 

Energy Storage 
Energy storage systems include electrochemical, chemical and thermal. The 
principles of electrochemical energy systems and fundamentals of 
electrochemistry, secondary batteries and fuel cells are considered. The latest 
advanced batteries for stationary and mobile applications, including the 
vanadium redox flow battery, sodium sulphur, zinc-bromine, sodium metal 
chloride and nickel-hydride are discussed. Laboratory work includes battery 
design, testing and performance calculations. 
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Energy and the Process Industries 
Process industries form the basis of modern society and will continue to play a 
major role. Research initiatives worldwide have paved the way for advancing the 
development of sustainable processes. Energy efficiency and waste utilisation are 
some of the key features of many of the sustainable processes that will be 
discussed. 

Renewable Energy technologies 
This topic will cover the key renewable energy sources for sustainable energy 
systems: 

Biomass    
Considers biomass and agricultural wastes in the production of alternative fuels. 
Ethanol production technology, from both yeasts and bacteria including 
genetically engineered micro-organisms (GMOs) and all the issues that this raises 
for large-scale ethanol production; methane via biogas technology; and other 
fuels via pyrolysis and combustion.  

Photovoltaic Devices and Systems  
Will examine the basics of converting sunlight into electricity; the behaviour of 
solar cells; cell properties; system components; applications; grid connection; 
system design, including for RAPS (remote area power supply) applications. 
Experimental work will be carried out at the Photovoltaic Centre teaching 
laboratories where there are operating PV systems connected to the grid, solar 
pumping systems and where development work has taken place on the solar 
powered car. 

Wind Energy    
 Will describe the components of a wind turbine; examine the interaction of wind 

and rotor; consider fatigue; and examine the process of electricity generation 
and supply to the grid (wind farms).  

Emerging Energy Technologies  
There are a number of highly promising but, as yet, commercially unproven 
energy technologies which may play a very important role in our future energy 
systems over the longer term. We focus on emerging Carbon Capture and 
Storage (CCS), geothermal, solar, Generation III and proposed Generation IV 
nuclear power plants and hydrogen technologies. 
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Course Aims and Objectives 
 

This course aims to: 

• Provide an increased understanding of the global energy systems and the 
sustainability related issues likely to influence future energy development and 
management 

• Identify those new energy technologies (and their limitations), which are 
likely to affect the course of future energy development and management 

• Provide a detailed understanding of options and opportunities for these new 
energy technologies to help Australia and the world address major energy 
challenges 

Learning Outcomes 
 

At the successful completion of the course, the student will be able to: 

• describe key issues and design choices in achieving more sustainable energy 
systems 

• explain the key attributes of the sustainable energy technology options that 
have been presented over the course 

• apply a range of relevant quantitative models for these technologies 

• assess and appreciate the challenges of our transition towards greater 
sustainability 

Graduate attributes are the skills, qualities, understandings and attitudes a 
university agrees its students will develop during their program of study. Some 
faculties including Engineering have contextualised agreed UNSW-wide 
Graduate Attributes according to their disciplines and professional areas. The 
course delivery methods and course content address a number of core UNSW 
graduate attributes; these include: 

• The skills involved in scholarly enquiry, in particular, the appreciation of and 
ability to indulge in research. 

• An in-depth engagement with the relevant disciplinary knowledge in its inter-
disciplinary context 

• Development of analytical and critical thinking. 

• Ability to engage in independent learning. 

• Information literacy - skills to appropriately locate, evaluate and use relevant 
information 

• Development of effective communication skills 

• The skills required for collaborative and multidisciplinary work 

Refer to http://www.ltu.unsw.edu.au/content/userDocs/GradAttrEng.pdf for 
more information.  
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Teaching Method 
 

Lectures will make extensive use of PowerPoint slides and white board work. 
PowerPoint printouts will be provided at the start of lectures by the lecturers. 
Additional information and reading materials will also be progressively made 
available, however they are no substitute for accurate notes, and active student 
participation through questions and informal exercises during the lectures.  

Another key component of the teaching method is the field trips that will be 
taken over the course. Participation is obligatory. 

Students are expected and will benefit from attendance at every lecture.  The 
course will cover a diverse range of material with an approach that is not readily 
found in textbooks or the literature. Note that UNSW policy is that you are 
expected to be regular and punctual in attendance at all classes in the course. 
See https://my.unsw.edu.au/student/atoz/AttendanceAbsence.html for details. 
Class rolls may be taken. 

 

Assessment  
Major assignment (essay)  25%  

Presentation    10% 

Class assignments   20% 

Final exam    45% 

 

Students are required to attend all lectures and tutorials and to complete all 
assessment tasks. Failure to do so without legitimate reason will result in failure 
to graduate from the course.  

Students will be assessed throughout the program. The assessment is in three 
parts: 

(1) Most units of the program will have some form of assessable activity. 
Questions will be assigned from the readings and class work 

(2) Essay and oral presentation. Students will be assigned in week 1 to small 
groups, to work on a project specifically in one of the topics covered by the 
course. Students will write a report to be completed by week 4 and also make a 
short verbal presentation on the project in the final week in Sydney. 

(3) Final examination. A multiple-choice exam covering all course work will be 
given in the final week of the program in Cairns. 

  

All marking will be in accordance with the UNSW scale: 

Fail    <50% 
Pass    50-64% 
Credit            65-74% 
Distinction   75-84% 
High Distinction   >85% 
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Course Notes 
Copies of PowerPoint slides and notes will be provided by each of the lecturers in 
the course. 

UNSW Engineering: School and Units 
 

The Faculty of Engineering consists of ten schools: 

 

Biomedical Engineering 

General Information - Website: http://www.gsbme.unsw.edu.au/ 

 

Chemical Sciences and Engineering 

General Information - Website: http://www.chse.unsw.edu.au/ 

 

Civil & Environmental Engineering 

General Information - Website: http://www.civeng.unsw.edu.au/ 

 

Computer Science and Engineering 

General Information - Website: http://www.cse.unsw.edu.au/ 

 

Electrical Engineering and Telecommunications 

General Information - Website: http://www.eet.unsw.edu.au/ 

 

Mechanical and Manufacturing Engineering 

General Information - Website: http://www.mech.unsw.edu.au/ 

 

Mining Engineering 

General Information - Website: http://www.mining.unsw.edu.au/ 

 

Petroleum Engineering 

General Information - Website: http://www.petrol.unsw.edu.au/ 

 

Photovoltaic and Renewable Energy Engineering 

General Information - Website: http://www.pv.unsw.edu.au 

 

Surveying and Spatial Information Systems (formerly Geomatic Engineering) 

General Information - Website: http://www.gmat.unsw.edu.au/ 
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Plagiarism 
 

Plagiarism is the presentation of the thoughts or work of another as one’s own.*  Examples include:  

 

• direct duplication of the thoughts or work of another, including by copying work, or knowingly 
permitting it to be copied.  This includes copying material, ideas or concepts from a book, article, report or 
other written document (whether published or unpublished), composition, artwork, design, drawing, 
circuitry, computer program or software, web site, Internet, other electronic resource, or another person’s 
assignment without appropriate acknowledgement; 
• paraphrasing another person’s work with very minor changes keeping the meaning, form and/or 
progression of ideas of the original; 
• piecing together sections of the work of others into a new whole; 
• presenting an assessment item as independent work when it has been produced in whole or part in 
collusion with other people, for example, another student or a tutor; and, 
• claiming credit for a proportion a work contributed to a group assessment item that is greater than that 
actually contributed.†  
 

Submitting an assessment item that has already been submitted for academic credit elsewhere may also be 
considered plagiarism. 

The inclusion of the thoughts or work of another with attribution appropriate to the academic discipline 
does not amount to plagiarism. 

Students are reminded of their Rights and Responsibilities in respect of plagiarism, as set out in the 
University Undergraduate and Postgraduate Handbooks, and are encouraged to seek advice from 
academic staff whenever necessary to ensure they avoid plagiarism in all its forms. 

 

The Learning Centre website is the central University online resource for staff and student information on 
plagiarism and academic honesty.  It can be located at: 

 

www.lc.unsw.edu.au/plagiarism 

 

The Learning Centre also provides substantial educational written materials, workshops, and tutorials to 
aid students, for example, in: 
 

• correct referencing practices; 
• paraphrasing, summarising, essay writing, and time management; 
• appropriate use of, and attribution for, a range of materials including text, images, formulae and 
concepts. 
 

Individual assistance is available on request from The Learning Centre. 

Students are also reminded that careful time management is an important part of study and one of the 
identified causes of plagiarism is poor time management.  Students should allow sufficient time for 
research, drafting, and the proper referencing of sources in preparing all assessment items. 

 

* Based on that proposed to the University of Newcastle by the St James Ethics Centre.  Used with kind 
permission from the University of Newcastle 

† Adapted with kind permission from the University of Melbourne. 
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STAFF 

Course Conveners   
     

    Dr. Iain MacGill, BE MEngSc (Melb) PhD (UNSW) MIEEE 

Associate Professor in Energy Systems 
School of Electrical Engineering and Telecommunications 
 The University of New South Wales 
Ph: 02 9385 4920  
Email: i.macgill@unsw.edu.au 
  
Iain MacGill is Joint Director (Engineering) of the Centre for Energy and 
Environmental Markets (CEEM) and an Associate Professor in the School of 
Electrical Engineering and Telecommunications at UNSW. His main research 
interests are in the policy and technical frameworks required for integrating 
renewable energy technologies into power system planning and operation. Iain 
has a decade of experience in the energy sector and undertakes consulting work 
for a range of government and industry clients. 
For more information on CEEM’s work visit website: www.ceem.unsw.edu.au.   
 
 
Dr. Peter L Rogers, BE (Adel) MBA (UNSW) DPhil DSc (Oxon) FIEAust 

Emeritus Professor 
School of Biotechnology and Biomolecular Sciences 
 The University of New South Wales 
Ph: 02 9385 3896 
Email: p.rogers@unsw.edu.au  
 
Peter Rogers is an Emeritus Professor in the School of Biotechnology and 
Biomolecular Sciences, UNSW. He has a BE in Chemical and Metallurgical 
Engineering, an MBA and research Doctoral Degrees the latter from Oxford 
University. He carried out postdoctoral studies in bioprocess modelling at the 
Canadian National Research Council Laboratories in Ottawa, and has been held 
Visiting Professorships at MIT (Boston) and ETH (Zurich). He has an active 
involvement in renewable energy research and holds international patents and 
numerous scientific publications on high productivity processes for fuel ethanol 
production. He has been a consultant to an R&D program with the National 
Renewable Energy Laboratories (NREL), Golden, Co. and Dupont on conversion 
of agricultural/forestry resources (biomass) to ethanol. He has extensive 
experience in SE/NE Asia and has worked with the World Bank, UNESCO, 
UNDP and other United Nations programs. In 2004, he received the Exxon-
Mobil award for ‘Excellence in Innovation in Chemical Engineering’. 
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Additional Course Teaching Staff 
 

Robert Largent, AS (USA) 

Technical Support Staff 
School of Photovoltaic and Renewable Energy Engineering 
 The University of New South Wales 
Ph: 02 9385 5457 
Email: r.largent@unsw.edu.au 
 
Robert Largent has been the manager of the Design Assistance Division (DAD) 
of the UNSW Key Centre for Photovoltaic Engineering for over a decade.  The 
DAD provides photovoltaic engineering, renewable energy systems expertise and 
expert non-partisan services to companies and government bodies.  In Australia, 
Robert has worked strongly with the National Parks and Wildlife Service 
providing the design, specification, and later commissioning of diesel-PV-battery 
hybrid systems at Montague Island National Park and Greencape National Park. 
Robert has worked closely with the Vanadium Research Group at UNSW 
designing equipment and offering system expertise for the installation of the 
Vanadium Battery-PV hybrid residential systems in Thailand.   He has consulted 
for the Federal Ministry of Health, India through the World Health 
Organisation. 
 

 

    Dr. Veena Sahajwalla, PhD (U Michigan) FTSE, FIEAust CPEng  
    Scientia Professor 
    School Materials Science and Engineering 
    The University of New South Wales 

Ph: 9385 4426 
Email: veena@unsw.edu.au 
 
Scientia Professor Veena Sahajwalla is the leader of research into Sustainable 
Materials as the Director of Sustainable Materials Research & Technology 
(SMaRT@UNSW) at the University of New South Wales.  She holds an ARC 
Future Fellowship. Veena’s research interests throughout her career have been 
in sustainability of materials and processes with an emphasis on environmental 
and community benefits. Through this interest, Veena has invented an 
environmentally friendly process of recycling plastics and rubber tyres in 
steelmaking.   Veena is an international award winning scientist and engineer 
who has presented on her research and experiences throughout the world.  She 
has collaborated with Australian companies and overseas companies/institutions. 
She has established excellent working relationships and a deep knowledge of 
industrial processes and issues/problems. She has published in excess of 190 
papers in journals and conference proceedings. In 2005, she received the Eureka 
Prize for Scientific Research. She also received the 2006 Environmental 
Technology Award from Association of Iron & Steel Technology in the United 
States for her research into recycling waste plastics in steelmaking. She was 
elected as a Fellow of the Australian Academy of Technological Sciences and 
Engineering (ATSE) in 2007. Veena was born in India. She received BTech, 
Metallurgical Engineering, Indian Institute of Technology, Kanpur, India; MASc, 
Metals and Materials Engineering, University of British Columbia, Canada and 
PhD, Materials Science and Engineering, University of Michigan, USA. She is 
passionate about science and engineering. She encourages young people to 
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consider science and engineering as a career path; and is very active in 
communicating her ideas to students. She is one of the judges on the ABC TV 
show, “The New Inventors”.  

 

 

Dr. Maria Skyllas-Kazacos, AM, BSc (Hons I), PhD (UNSW), FIEAust, FRACI. 
Professor 
School of Chemical Engineering  
The University of New South Wales  
Ph: 9385 4335 
Email: m.kazacos@unsw.edu.au 
 
Maria Skyllas-Kazacos is a Visiting Professorial Fellow in the School of Chemical 
Sciences and Engineering. After working for a year as a Postdoctoral Fellow at 
Bell Telephone Laboratories in Murray Hill New Jersey in 1979 she was awarded 
a 2-year Queen Elizabeth II Postdoctoral Fellowship at UNSW where she 
continued her research in liquid junction solar cells. In 1982, she was appointed 
as Lecturer in Chemical Engineering and Industrial Chemistry, reaching the 
level of Professor in 1993. In 1985 she led the team that invented the All-
Vanadium Redox Battery (VRB) that is now being commercialised by a number 
of companies around the world, including Sumitomo Electric Industries Japan. 
Her pioneering work on the VRB led to more than 30 international patents, over 
100 publications in international journals and a number of prestigious awards. 
Since 1994, more than 20 VRB systems have been installed in a range of 
applications in Japan, USA, Australia and Europe. These range from wind energy 
storage systems on the Japanese island of Hokkaido and on Australia’s King 
Island, to PV, load-levelling, peak shaving and emergency back-up power 
applications. Between 200 and 2006, Maria was Director of the UNSW Centre for 
Electrochemical and Minerals Processing that also conducted teaching and 
research programmes in Aluminium Smelting Technology. Her research 
interests continue to cover energy storage and aluminium smelting, where her 
focus has been on energy efficiency and greenhouse gas reduction. 

 

 

Ted Spooner, BE, ME (UNSW) 
Former Senior Lecturer, Visiting Fellow 
School of Electrical Engineering and Telecommunications 
The University of New South Wales  
Ph: 9385 4047 
Email: e.spooner@unsw.edu.au 
 
Ted Spooner received his BE and ME degrees from the University of New South 
Wales in 1970 and 1973 and has been a Senior Lecturer at The University of New 
South Wales in the School of Electrical Engineering and Telecommunications 
since 2002.  His research interests are in renewable energy applications and 
power electronics.  He was project leader for Australia’s renewable energy 
systems testing laboratory now known as RESLab.  He is currently a chair of 
Australian Standards Committee responsible for renewable energy systems. He is 
also the Australian representative on the International Electrotechnical 
Commission’s (IEC) technical committee TC82 for Photovoltaics and leader of 
the IEC TC82 systems working group developing international standards for 
photovoltaics. 
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Dr. Alistair Sproul, BSc (Hons I) (Syd) PhD (UNSW)  
Associate Professor 
School of Photovoltaic and Renewable Energy Engineering 
The University of New South Wales  

Ph: 9385 4039 
Email: a.sproul@unsw.edu.au 
 
Alistair Sproul is an Associate Professor and Postgraduate Coordinator within the 
School of Photovoltaic and Renewable Energy Engineering at UNSW.  His 
current research interests are in the area of PV/energy systems for low energy 
buildings and highly efficient water pumping systems.  Alistair has worked in the 
area of photovoltaic research and R&D since 1985 in a range of positions with 
various companies (BP Solar, Pacific Solar) and research institutions (UNSW, 
Fraunhofer Institute for Solar Energy Systems).  Since 2001 he has been strongly 
involved in developing and delivering the undergraduate program within the 
School of Photovoltaic and Renewable Energy Engineering at UNSW.  
http://www.pv.unsw.edu.au/Staff/alistairsproul.asp



STAFF 

Study Abroad Conveners 
 

Clare Mander                      
Program Coordinator  
UNSW Study Abroad 
Ph: +61 2 9385 1656 
Mobile: 0415 033 101  
Email: c.mander@unsw.edu.au 

 
Tom Küffer 
Program Coordinator  
UNSW Study Abroad 
Ph: +61 2 9385 3178 
Mobile: 0412 894 282 
Email: t.kuffer@unsw.edu.au 

 
Fax: +61 2 9385 1265 

 
 

Contacting Students  
At any time during the program students can be reached by mail at the following 
address: 

Student's Name 
c/o UNSW Study Abroad Summer School 
UNSW Study Abroad Office 
Level 16, Mathews Building 
The University of New South Wales 
Sydney, NSW 2052 
Australia 

 

           

Messages can also be left for students using the contact details above for Clare or Tom.  

Hotel/hostel contact details appear in the Course Itinerary section of this pack. They 
are however, subject to change. 
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ACCOMMODATION 
 

Darwin 
Melaleuca on Mitchell 
52 Mitchell St  
Darwin, NT 0800  
Phone: +61 8 8941 7800  
Fax: +61 8 8941 7900 
15 June - 24 June 

Melbourne  
  Nomads Melbourne Backpacker Hostel 
  198 A’Beckett St 
  Melbourne, VIC 3000 
  Phone: +61 3 9328 4383 
  Fax: +61 3 9328 4863 

24 June - 27 June 

Sydney 
 New College 
330 Anzac Parade 
 University of New South Wales 
 Sydney, NSW 2052  
 Phone: +61 2 9381-1999 
 Fax: +61 2 8344 4550 
 27 June - 12 July 

Cairns 
 Rydges Esplanade Resort 
 Corner The Esplanade and Kerwin Street 
 Cairns, Queensland 4870  
 Phone: +61 7 4044 9000 
 Fax: +61 7 4044 9001  
12 July - 19 July   



CLASSROOM ALLOCATIONS 

 CLASSROOM ALLOCATIONS 

Darwin 
Week 1: 

16 - 18 June  Bul Bul Room, Travelodge Mirambeena Resort 

22 June Bul Bul Room, Travelodge Mirambeena Resort 

23 June Nemarluk Room, Travelodge Mirambeena Resort 

 

Sydney (UNSW) 
 Week 2: 

28 June Room 418, Electrical Engineering and Telecommunications  
(map ref G17)* 

29 June- Room 418, Electrical Engineering and Telecommunications  
(map ref G17) 

 

Week 3: 

2 July Room G11, Materials Science (Map ref E8) 

3 July Field Trip: Energy Efficiency Centre (Silverwater) 

4-6 July Room 418, Electrical Engineering and Telecommunications  
(map ref G17) 

 

Week 4: 

9 July Room 418, Electrical Engineering and Telecommunications  
(map ref G17) 

10 July Room G17, Biological Sciences (map ref D26) 

11 July Room G17, Biological Sciences (map ref D26) 
 

Cairns 
Week 5: 

14 July  Field Trip: Sugar Producing Areas (Mossman, Port Douglas) 

15 July  Crystal Twig Room, Level 1, Rydges Esplanade Resort 

16 July  Crystal Twig Room, Level 1, Rydges Esplanade Resort 

 

*Campus Map included in Student Handbook 
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TEACHING PROGRAM 

Darwin and Kakadu 
Date Time Activity 
Friday 15 June 

 

12.00pm Arrive Darwin  
Met at Darwin International Airport by UNSW Summer School 
staff and taken to accommodation 

Staying at:  
Melaleuca on Mitchell Backpacker 
52 Mitchell St 
Darwin, NT 0801  
Ph: +61 8 8941 7800 
Fax: + 61 8 8941 7900  

http://www.momdarwin.com/ 

3.00pm - 4.00pm Collect course material from Melaleuca on Mitchell deck area 

4.15pm Assemble in Melaleuca car park and walk to the Mirambeena Resort 

 4.30pm - 6.00pm Travelodge Mirambeena Resort 

Orientation and introduction of academic staff 

 6.00pm - 7.30pm Welcome Reception 

Saturday 16 June 1.00pm - 5.00pm Bul Bul Room, Travelodge Mirambeena Resort 

Class: Course Introduction (Iain MacGill) 

Sunday 17 June 9.00am - 1.00pm Bul Bul Room, Travelodge Mirambeena Resort 

Class: Energy and Sustainable Development I (Iain MacGill) 

3.00pm - 4.00pm Excursion: NT Museum and Art Gallery 

Evening activity Mindil Beach Markets  

Monday 18 June 9.00am - 1.00pm Bul Bul Room, Travelodge Mirambeena Resort 

Class: Energy and Sustainable Development II (Iain MacGill) 

Tuesday 19 June - 
Thursday 21 June 

7.00am Bus departs to Kakadu 

3-Day Field Trip: Kakadu National Park 

Friday 22 June 1.00pm - 5.00pm Bul Bul Room, Travelodge Mirambeena Resort 

Class: Photovoltaic Devices and Systems I(Ted Spooner) 

Saturday 23 June 9.00am - 1.00pm Bul Bul Room, Travelodge Mirambeena Resort 

Class: Photovoltaic Devices and Systems II (Ted Spooner) 

Sunday 24 June 10.45am Assemble in Melaleuca foyer for departure  

 1.30pm Depart Darwin on QF839 to Melbourne 
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Melbourne 
Date Time Activity 
Sunday 24 June 6.05pm Arrive Melbourne and transfer to accommodation: 

Nomads Melbourne Backpacker Hostel 
198 A’Beckett St 
Melbourne, VIC 3000 

Ph: +61 3 9328 4383 

Fax: +61 3 9328 4863 

Monday 25 June 10.00am Assemble in lobby for departure for field trip 

11.00am - 12.00pm Field trip: Centre for Education and Research in Environmental 
Strategies (CERES) (Guided Tour) 

PM Free time 

Tuesday 26th June 7.00am Assemble in lobby for departure for field trip 

11.00am Field trip: Codrington Wind Farm – Port Fairy (Guided Tour) 

2.00pm - 7.00pm Return to Melbourne via Great Ocean Road 

Wednesday 27 June 10.30am Depart accommodation for airport 

 1.00pm Depart Melbourne on QF434 for Sydney 

 
 

Sydney 
Wednesday 27 June 2.25pm Arrive Sydney Domestic Airport. Bus transfer and settle into New 

College UNSW 

New College 
Anzac Parade, 
Kensington NSW 2052 

Ph: +61 2 9381 1999 
Fax:  +61 2 8344 4500 

Thursday 28 June 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications  

Class: Energy Storage I (Maria Skyllas-Kazacos) 

PM Campus Tour and student ID’s 

Friday 29 June 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications 

Class: Energy Storage II (Rob Largent) 

Saturday 30 June - Sunday 
1 July 

 Free Days 

Monday 2 July 9.00am - 1.00pm Room G11, Materials Science 

Class: Energy and the Process Industries (Veena Sahajwalla) 

Tuesday 3 July 9.00am - 1.00pm Field Trip: Ausgrid Energy Efficiency Centre, Silverwater (Iain 
MacGill) 

NOTE: Closed shoes need to be worn during this field trip for 
safety reasons 

Wednesday 4 July 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications 

Class: Energy Efficiency I (Alistair Sproul) 

Thursday 5 July 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications 

Class: Energy Efficiency II (Alistair Sproul) 

Friday 6 July 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications 

Class: Wind Energy (Iain MacGill) 

Saturday 7 July - Sunday 8 
July 

 Free Days 



TEACHING PROGRAM 
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Monday 9 July 9.00am - 1.00pm Room 418, Electrical Engineering and Telecommunications 

Class: Emerging Technologies (Iain MacGill) 

Tuesday 10 July 9.00am - 1.00pm Room G17, Biological Sciences  

Class: Introduction to Bioenergy (Peter Rogers) 

Wednesday 11 July 9.00am - 1.00pm Room G17, Biological Sciences 

Class: Student Presentations (Iain MacGill/Peter Rogers) 

Thursday 12 July 7.00am Assemble at New College for departure by bus to the airport 

 9.15pm Depart Sydney on QF924 to Cairns 

 

Cairns 
Thursday 12 July 12.25pm Arrive Cairns and settle into accommodation  

Rydges Esplanade Resort 
Cnr The Esplanade and Kerwin Street, 
Cairns, Queensland 4870 
Ph: +61 7 4044 9000 

Friday 13 July  Free Day 

Saturday 14 July 9.00am - 4.00pm Field Trip: Sugar growing regions at Mossman and Port Douglas 
(Peter Rogers) 

 6.30pm - 8.30pm Activities information and sign up – Joseph Banks Ballroom 

Sunday 15 July 9.00am - 1.00pm Crystal Twig Room, Rydges Esplanade Resort 

Class: Bioenergy (Peter Rogers) 

Monday 16 July  9.00am - 11.00am Crystal Twig Room, Rydges Esplanade Resort 

Final Exam 

 7.00pm - 9.00pm Final Program Dinner 

Tuesday 17 July  - 
Wednesday 18 July 

 End of academic program 

Relax in Cairns 

Optional trips to Great Barrier Reef diving/ snorkelling, white 
water rafting, bungy jumping and skydiving 

Thursday 19 July 3.30am Assemble in foyer for departure to airport 

 5.30am Depart Cairns on QF799 to Brisbane (ETA 7.30am) 

 10.55am Depart Brisbane on QF15 to Los Angeles  

(ETA 7.00am, 19 July) 



ASSIGNMENT DETAILS 

ASSIGNMENT DETAILS 

  
As part of the assessment for this course you have to submit a group report on 
one of the following topics. The assignment will be worth 25% of the final 
assessment. Your group will also have to give a short presentation on the essay 
topic, which will be worth 10% of the final assessment. 

Method of allocating groups and topics will be determined when we first meet 
and the allocation made before the end of week 1. Every effort will be made to 
give you your preferred choice of topic.  

You should contact the report supervisor at least twice. Given that you will be in 
Darwin for the first 2 weeks of the course, where you will have access to the 
Internet but not personal access to your supervisor (except for Iain MacGill and 
Ted Spooner), the first contact should be as soon as possible by e-mail. A good 
time for the second contact is a few days before the presentation is due. The 
supervisor will be the marker of the report. 

ASSIGNMENTS ARE TO BE HANDED IN AT THE TIME OF GIVING THE 
PRESENTATION IN SYDNEY ON WEDNESDAY OF WEEK 4. 
 

Assignments should be structured as: 

• One page Executive Summary 
• Introduction;  
• Objectives;  
• Body of Report;  
• Conclusions;  
• References.   
You can find advice on technical report writing at the UNSW Learning Centre 
website – www.lc.unsw.edu.au. Expected length is about 3000 words (not 
including references).  

 

PRESENTATIONS will be of 10 minutes duration, with a further 5 minutes 
available for questions. Data projection facilities will be available for PowerPoint 
presentations. 

All the professors will be invited to attend but please note that not all will be 
available.  Your presentations will be held in a recess period at UNSW and many 
other Universities. Many conferences and other such events, both international 
and local, are therefore held at this time and some of your lecturers may be away 
attending one of these. 
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Topics  
 

Energy and Sustainable Development 1 

Discuss the prospects for renewable energy resources over the next decade in the 
context of growing global environmental concerns. What (global) policies could 
enhance the rate of uptake of renewable energy technologies? 

Energy and Sustainable Development 2 

Describe the concept of peak oil and present the various arguments for and 
against the likelihood that we have already, or are close, to reaching an oil 
production plateau. 

Energy and Sustainable Development 3 

From the perspective of the US economy, outline what you think will be the key 
energy issues through to the year 2025 and describe their implications.  

Contact for all Energy and Sustainable Development projects: A/Professor Iain MacGill, 
School of Electrical Engineering. E-mail i.macgill@unsw.edu.au 

 

Energy Efficiency 1 

Describe the concept of energy services with respect to the design of energy 
efficient technologies and systems. Provide examples of how this approach can 
work. Outline some key energy efficient equipment and appliances options for 
the residential sector and estimate the potential energy consumption reductions 
that can be achieved.  

Energy Efficiency 2 

Outline some key energy efficient equipment and appliances options for the 
commercial sector, estimate the potential energy consumption reductions that 
can be achieved and describe key policy options and efforts to date in the United 
States to achieve these.  

Contact for all Energy Efficiency projects: A/Professor Alistair Sproul, School of PV and 
Renewable Energy Engineering. E-mail a.sproul@unsw.edu.au 

 

Wind Energy 1 

Objectives: 
• To apply your skills for research and information gathering to a wind turbine 

design task; 
• To explore design factors that are relevant to wind turbine durability and 

efficiency; 
• To use the results of your research to design a state-of-the-art wind turbine; 
• To discuss, analyse and collate the research results and summarise these in 

the form of a report. 

 
Task: 
You are a member of a wind turbine design-engineering group. The team has 
been given a brief to develop the next generation of utility-scale wind turbines 
for operation in all climates and extreme wind conditions. Summarise the main 
design features, which should be incorporated. The project is not limited by cost 
at this stage – the objective is to explore the cutting edge of technology 



 

developments. As a starting point, it is suggested that you assess the advances in 
turbine design over recent years, considering all major components (rotor, 
generator, power electronics, tower etc.). 

                     In your report you should consider such aspects as: 
Materials (including materials used for individual components); Design 
(including the geometry and size of components); Quality control aspects. 

Wind Energy 2 
    Objectives:  

• To apply your skills for research and information gathering to a wind farm 
design task;  

• To explore design, construction and operational factors relevant to 
commercial wind farm projects.  

• To use the results of your research to prepare an example project proposal 
for a US utility that has put out a tender for additional generating plant. 

Task: 
A large mid-west US electricity utility has put out a tender requesting proposals 
for new power projects to help it meet growing electricity demand. You are the 
leader of a team developing a proposal that offers to build this utility a large 
wind-farm. You need to develop a strong case for why this utility should consider 
wind power rather than gas, nuclear or coal fired generation. You need to design 
a wind farm for the utility clearly highlighting the engineering choices available 
and the financial and operational impacts of these choices. 

Your report should take the form of an 'example' proposal along the lines of 

• why the utility should consider wind power 
• a range of possible wind farm designs that highlight the choices available, 

and decisions required in terms of wind turbine design and wind farm 
locations, size, grid connection, operating impacts on the utility grid, 
estimated power production and capacity factors, estimated capital and 
operational costs, community issues etc. 

Useful references for all the wind projects include:  

• Danish Wind Energy Association. This has an excellent on-line tutorial on all 
aspects of wind power. www.windpower.dk  

• American Wind Energy Association. Excellent information on the US wind 
resource including wind maps, recent US projects, estimated costs etc. 
www.awea.org  

• The European Wind Energy Association. This site has some useful 
publications including one on best practice guidelines for wind farm 
developments. www.ewea.org  

• US NREL wind technology centre. The home of US government research 
into wind technologies.  http://www.nrel.gov/wind/  

Contact for all wind energy projects; A/Professor Iain MacGill, School of Electrical 
Engineering and Telecommunications. E-mail i.macgill@unsw.edu.au 

 

Energy and the Process Industries 1 

Electric Arc Furnace (EAF) Steelmaking is the process of recycling scrap metal to 
make new steel.  The furnace can be charged with up to 100% scrap.  This 
method is lower cost than traditional BOF steelmaking when scrap steel is readily 
available. It conserves raw materials like iron ore and coke.  Steel is 100% 
recyclable. 

Power is supplied by electrodes to the furnace. The power applied creates an arc 
between the electrodes and the scrap steel.  The energy from the electric arc 
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melts the scrap and raises the bath temperature to 1600°C.  The EAF 
Steelmaking process usually takes from 35 minutes up to 180 minutes.   

In USA, EAF steelmaking accounts for approximately 50% of the steel 
production. Analyse the energy consumption in EAF steelmaking process for a 
range of steel producers in USA (at least 3 different steel plants). Explain the 
variation in energy efficiency for the range of producers considered. What 
recommendations could be made to improve energy efficiency of EAF 
steelmaking process.  

Energy and the Process Industries 2 

Ironmaking is the first step in the steelmaking process.  It is a continuous process 
that runs 24 hours a day, 7 days a week. Burden are the materials charged into 
the blast furnace.  The burden consists of coke (source of carbon for reduction), 
iron ore, and flux.  These raw materials are charged at the top of the blast 
furnace. 

Reduction occurs and produces iron during the ironmaking process. The molten 
iron is drained into torpedo cars which transport the iron to steelmaking.  The 
torpedo cars are on rails and are lined with refractory bricks to keep the iron hot 
and to protect the car itself. Iron contains approximately 4% carbon in addition 
to other impurities (Si, Mn, P, S). Energy for blast furnace (BF) ironmaking 
process is provided in the form of carbon which also serves as a reductant.  

Analyse the energy consumption in BF ironmaking process for a range of 
iron/steel producers in USA (at least 3 different steel plants). Explain the 
variation in energy efficiency for the range of producers considered. What are 
the current limitations of the BF technology with respect to its reliance on the 
specific carbon requirements for the process. 

For the two topics on Energy and the Process Industries, you could use the 
following: www.steel.org  

Contact for Energy and the Process Industries topics: Professor Veena Sahajwalla, School 
of Materials Science and Engineering. Email: veena@unsw.edu.au 

 

Energy Storage 1 

Discuss the Current Status of Battery Development for Electric Vehicle 
Applications. 

Energy Storage 2 

"Review the recent progress on photoelectrolysis of water and discuss the 
potential cost and energy saving benefits over coupled photovoltaic-electrolysis 
systems for hydrogen production." 

Contact for energy storage topics:  Rob Largent, Manager, Design Assistance Division, 
Photovoltaics Special Research Centre. Email r.largent@unsw.edu.au  

 

 

Photovoltaic Devices and Systems 1  

Topic “Development of the Photovoltaics Industry” 

The photovoltaic industry has developed rapidly over the past 2 to 3 decades. 
Investigate the significant developments, challenges and the role of external 
organizations in growing the industry.  Investigate what the significant challenges 
the industry faces moving forward. 



 

Photovoltaic Devices and Systems 2 

The cost of photovoltaic (PV) systems has now reduced to the extent that they 
can be competitive with electrical grid extension in certain situations.  In this 
topic, you will investigate the factors that affect a decision to install a PV system. 
 
For each of the following similarly sized small homesteads, discuss whether (i) a 
stand alone PV system with battery storage,  (ii) a grid connected PV system, or 
(iii) grid extension without a PV installation would be the best option based on 
economical (rather than environmental) considerations: 

(a) Southern Alaska, 100km from the grid; 

(b) Northern Montana, 15km from the grid; 

(c) South eastern California, 3km from the grid. 
 
In your report, discuss such factors as relative energy consumption likely in each 
location, insolation (sunshine) levels, effects of temperature, cost vs efficiency of 
different cell/module types and the necessity of including battery storage in 
stand alone systems.  Assume that grid extension (approx. $15,000/km), and 
balance of system (batteries, inverter, cabling and installation) costs are similar at 
each location.  
 
Finally, suggest alternative system configurations, (such as those which 
incorporate more than one renewable energy technology) which may optimise 
the cost effectiveness of the system.  
 

Bibliography: (For all PV topics) 

General info: http://www.iea-pvps.org/ 

Lots of interesting survey information on aspects of PV implementation and 
growth figures. 

http://en.wikipediaa.org/wiki/photovoltaics 

Solar data for selected sites: http://www.nrel.gov/rredc/solar data.html 

NASA Surface Meteorology and Solar Energy: 

http://eosweb.larc.nasa.gov/cgi-bin/sse/register.cgi 

Equipment supplier site: http://www.pvpower.com/ 

Texts:  

S.R. Wenham, M.A. Green, M.E. Watt & R. Corkish, Applied Photovoltaics UNSW 
2nd Edition (2006) ISBN 0-7334-2175-X 

Contact for all photovoltaic topics: Ted Spooner, School of Electrical Engineering and 
Telecommunications. Email:   t.spooner@unsw.edu.au 

 

Biomass 1 

Analyse the impact of the current global biofuel production programs (eg in 
Brazil, the US, Europe etc) on reduction of Greenhouse Gas (GHG) emissions. 
Discuss also the evidence for the impact of increasing GHGs on climate change.    

Biomass 2 

Biofuels involving ethanol and biodiesel blends from renewable agricultural/ 
forestry resources are playing an increasing role in liquid fuel production. 



 

Energy Tomorrow: An Engineering and Management Perspective page 23 

Discuss the key factors likely to influence the future production costs of both 
carbohydrate-based and hydrocarbon-based fuels over the next 5 -10 years. 

                      

Key reference for both assignments: 

                      US Roadmap for bioenergy and biobased products: 

                      www1.eere.energy.gov/biomass/pdfs/obp_roadmapv2_web.pdf  

Contact for both biomass projects:  Professor Peter Rogers, Biotechnology, Samuels 
Building. Email: p.rogers@unsw.edu.au 

 

 

 

 

N.B. All UNSW staff can be contacted by email or phone. Check the UNSW directory or 
see details provided in the ‘Staff’ section above
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