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State-of-the-Art of Education

Abstract

A part of IEA SHC Task 51, this report focuses on education in order to strengthen the knowledge and
competence of relevant stakeholders in solar energy in urban planning. The core of this study is to create
substantial links between ‘research and education’ as well as between ‘research and practice’. Knowledge
gaps in current education were investigated, reasons for these gaps were identified and solutions and strategies
are proposed to overcome these shortcomings.

The aim of this part of the research project is to inform students as well as urban planners and professionals
within the field of urban planning about the current offer of relevant courses at universities and in continuing
professional development (CPD) programs.

The modus operandi of evaluating existing courses dealing with the topic of solar energy and existing CPD
programs was based on general online research by nine participating countries, followed by a questionnaire
and survey. After identifying and analysing these programs, interviews with various educators with different
levels of experience were conducted in order to further investigate the individual approaches of the applied
methods behind teaching solar energy in urban planning.

The evaluation of the survey showed that solar energy as it relates to urban planning was rarely part of the
curriculum at universities. The identified courses are instead mostly offered in other disciplines. The identified
CPD programs generally dealt with key aspects, such as climate change, and not specifically with solar energy
in urban planning.

The gaps and barriers in existing courses and pedagogy that are identified in this study provide knowledge that

can be implemented in relevant seminars, lectures and tools for educating the next generation of architects,
urban planners and specialist planners.
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Executive Summary

In the context of the IEA SHC Task 51, an international survey was carried out in order to investigate how
educational courses and CPD programs are dealing with the topic of solar energy in urban planning.

The objectives of the survey were to:

* identify existing courses on solar energy in urban planning in higher education as well as existing CPD
programs; and

* identify needs and gaps in order to improve teaching methods at a later stage.

The results of the surveys and interviews will be used to generate an e-learning platform.

Approach and Methodology

The modus operandi of how to find and evaluate existing teaching material was based on internet research,
surveys and interviews. Each participating country—Australia, Austria, Canada, France, Germany, Italy,
Norway, Sweden and Switzerland—performed online preliminary research to gather and create a list of
current courses within the tertiary educational system that address to some degree the topic of solar energy in
the urban context.

The gathering process focused on courses that are taught in the architectural, engineering and urban planning
disciplines. Any available information was collected for each course, including the disciplines, the work
effort in the form of credit points and the software used. After generating the list of solar energy courses,
each responsible person was contacted and asked to take part in a personal interview in order to seek more
detailed information about the respective course. The results of this research are compiled by each country
and compared in a matrix and assessed by the editors.

Results

Courses in higher education

In total, 284 courses dealing with solar energy could be identified in the various countries. Most of these
courses were found to be located in Italy, followed by France and Germany, whereby the Italian courses
mainly address the technical aspects of solar energy and not the implementation in the urban context. The
difference between courses taught at the undergraduate and postgraduate level is marginal. However, it is
important to note that the quantity of courses is not representative, because some countries only focused their
research on one region due to limited resources. Despite this limitation, a clear trend is visible. Currently,
there are very few existing courses that specifically focus on solar energy in urban planning. Most of the
courses are taught in the disciplines of architecture and environmental science, which are using the principle
of solar energy for technical and design purposes. The surveys and interviews demonstrate a comprehensive
overview of the content and methodology of the seminars and lectures in each country.

CPD - Continuing Professional Development Courses
Varied approaches for continuing professional development exist in different countries. Binding and optional

procedures are present in the participating countries. Through the architectural chamber in Australia, Austria,
Canada and Germany, CPD courses are binding. In France, Norway, Sweden and Switzerland the participation
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in CPD programs is optional and self-motivated. The required hours of attendance in these courses varies
from 8 to 20 hours per year. Most CPD courses are addressing relevant key aspects and current issues of
architectural planning in the broader consideration of climate change and not specifically solar energy in
urban planning.

Software Tools

Software is an important component of university courses, as it facilitates the planning and use of active and
passive solar energy and helps to make design decisions during the planning process. In this part of the report,
the software tools that are used are only mentioned and not described and evaluated in detail. The second
part of the D.D1 report (D.D1 Part II “Solar Irradiation Potential Tools in Education”) discusses these tools
and how they were used by students in realistic case studies. On the basis of a generated evaluation sheet,
the strengths and weaknesses of the individual tools will be examined and evaluated in the second part of the
D.D1 report.
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1. Introduction

1.1. Background of SHC Task 51

The main objective of the IEA SHC Task 51 is to provide a framework of support for urban planners,
authorities and architects to achieve integrated solar energy solutions within urban areas and eventually entire
cities and a substantial level of renewable energy for the future. This includes the aim to develop processes,
methods and tools capable of assisting cities in developing a long-term urban energy strategy. The scope
of the Task includes solar energy issues related to new and existing urban area development and sensitive/
protected landscapes (solar fields).

To achieve these objectives, work is carried out in four main areas (Subtasks):

A: Legal framework, barriers and opportunities for solar energy implementation
(lead: Mark Snow, University of NSW, Australia)

B: Development of processes, methods and tools
(lead: Johan Dahlberg & Marja Lundgren, White Arkitekter, Sweden)

C: Case studies and action research

(lead: Annemie Wyckmans, Carmel Lindkvist & Gabriele Lobaccaro, NTNU, Norway)
D: Education and dissemination
(lead: Tanja Siems & Katharina Simon, Wuppertal University, Germany)

The overall lead of the Task is carried out by Maria Wall, Lund University, Sweden.

1.2.  Research Approach and Methodology: Current Situation

Universities and colleges are responsible for educating the next generation of architects, urban planners,
and specialist planners, etc. Several studies emphasise the important role that education and training play
in the field of energy (Brunsgaard et al., 2014; Kandpal & Broman, 2014; Navarro et al., 2014; Otis, 2011).
Embedding courses in students’ curriculum that mirror reality are of key importance. An example of such a
multidisciplinary approach is the Solar Decathlon, where architecture and engineering students work together
(Navarro et al., 2014). Another approach was the IDES-EDU project, where several European universities
created teaching material together to train and educate future architectural and engineering professionals
(Brunsgaard et al., 2014).

The most important factor involved in this education process is the ability to present and describe a wide-
breadth of knowledge for students during their studies, so that they can then utilise this later in their practical
day-to-day duties. While research and development within technological subjects is finding its way to the
market, teaching programs are not always up-to-date. In particular, the short five-year timespan of a Bachelor
and Master program is not sufficient to convey the necessary knowledge required for professional practice.
This is the reason why certain professions, such as architecture or urban planning, must be supported with
additional occupational education often referred to as Continuing Professional Development (CPD).

The research project "Solar Energy in Urban Planning” addresses knowledge gaps that currently exist in
teaching. Knowledge within the specific field of solar energy utilisation and explanations of the existing
deficiencies in teaching are conveyed. Solution strategies are developed which should remedy these gaps in
the study programs.
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1.3. Motivation

Teaching at universities and colleges cannot be considered separate from research or practice. Creating a
connection between the areas of ‘research and teaching’, as well as between ‘research and practice’ is an
essential integral objective for research projects. Therefore, research is used as a connective link between
teaching and practice and/or the public with far-reaching impacts. Researching new insights is not the only
important factor here, but also information exchange and dissemination.

research needs gaps
PRACTICE /I > ‘/ RESEARCH |<—> V EDUCATION 4
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I CPD courses seminars, workshops, lectures :
: result integration testing ground |
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in preparation for practice
Figure 1: Interrelationships and dependencies of practice, research and teaching (K. Simon, 2014)

Figure 1 illustrates the interrelationships and dependencies of the three aforementioned areas. The ideal
case would be where research results would be presented to the students in university or college seminars,
workshops or lectures and thereby tested in this environment. The evaluation from the students would
draw attention to existing limitations and additional research requirements. If the students are involved in
current research projects and, where applicable, can have some impact on them, then they will be able to
prepare themselves for their future working environment, as well as entering practice with an up-to-date
knowledge standard. Practical environments can also profit from research as the current research results can
be introduced into administrative bodies and offices, thereby having a considerable influence on working
practices, methodologies and technology. Research questions and existing limitations that have not been fully
clarified, or are still completely open, will be returned to the research facilities.

14. Objectives

The aim of the SHC Task 51 research project is to investigate the inter-relationships between research, praxis
and education. Based on the fact that the current teaching content influences the next generation of architects
and urban planners, it is of prime importance to research which challenges and barriers exist in teaching in
order to be able to provide targeted teaching content, methods and tools in the future. If solar energy is not
a topic within urban planning, then it must be clarified what the reasoning is behind this and which barriers
are responsible. The lack of knowledge of planners who are long-serving employees must be remedied by
sourcing additional education programs and special events.

1.5. Procedure and Applied Methodology
The following section describes the discrete steps of the procedure that provided the basis for this report.
A common methodology was used, although certain country-related differences may occur. Deviations are

documented per country.

a) Internet research according to universities and colleges with urban planning institutes
A first step was to focus on universities and colleges with a specialist area for architecture and/or urban
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planning. It was important, in this instance, to cover a wide range of universities and technical colleges with
the aim of ensuring a countrywide distribution.

b) Generating a survey in order to get an overview about existing courses in solar energy

The next step was to create a survey which would provide a generalised overview with regard to the integration
of solar energy in the teaching content. Alongside general information relating to the university or college,
questions were also asked about the final examinations, types of events, educational credits as well as a brief
description of available courses. An example of the survey can be found in the attachment to this document.

¢) Evaluation of the survey
Once the survey had been sent to the responsible teaching staff of the institute by email, an evaluation and
categorisation of the results was performed.

d) Carrying out interviews
Interviews with the educators were conducted to provide an insight in the teaching methods for solar energy.

e) Gathering continuing professional development programs in various countries (CPD)
An evaluation of the offered courses for working professionals was also carried out in the participating

countries.

The international results are presented by country in alphabetical order and evaluated in the following
chapters. Experts from the following countries have participated in this work:

e Australia

e Austria

e (Canada

e France

e Germany
o [taly

* Norway
* Sweden

e Switzerland
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2. Australia

The aim of this report is to provide an overview of the state of education in the field of solar energy and more
especially in the application of solar principles in urban planning. Australia has had a strong background
of over 40 years in academic research in the field of solar energy, dominated by PV device research and
development engineering at University of New South Wales (NSW). The application of solar energy in the
built environment has been dominated by the fields of architecture and planning through the study of daylight,
energy-efficient design of buildings and urban environments. Active solar energy considerations for urban
areas is less well covered in the education offerings from a review of current courses. However, cross faculty
studies on sustainability have stimulated a broader interest in this important field.

This section overviews the current status of Australian solar energy education in the tertiary sector in the
context of national university programs with a focus on Schools of Architecture, Planning and Engineering.
Continuing Professional Development (CPD) courses are also investigated for the three major corresponding
institutions—Australian Institute of Architects (AIA), Planning Institute of Australia (PIA) and Engineering
Australia.

Solar energy installation qualifications required for Clean Energy Council (CEC) accreditation of PV roof
applications are serviced by a range of trade certificate courses offered by private and public vocational
education and training providers industry and TAFE (Technical & Further Education) institutions. These are
specific to the electrical engineering design and installation of PV roof applications.

The initial findings for Australia are:

» Solar energy and engineering are strong educational offerings at a range of Australian universities;

* Architecture and Planning undergraduate course material provide cursory consideration of solar energy
as a sustainable approach to buildings and the built environment from primarily an energy efficiency and
daylighting provision perspective;

* Masters courses have more specific content on active solar applications, but are limited in terms of details;

* Continuing professional development (CPD) courses are also limited in terms of detail;

» The typical staged learning approach is the lecture and tutorial environment;

* Architecture and Planning disciplines lend themselves to student workshop/studio-scenario based solution
learning complimented by computer lab simulation modelling and formal presentation work;

* Increasingly, a number of cross-faculty learning opportunities are being offered for different student
practitioners (architects, engineers, urban planners, economists, and lawyers) to solve city scenarios
in lecture and studio environments. This is effective in that it drives team building, communication,
identification of skill sets, use of decision support tools and delivery of project outcomes.

2.1. Selection of the Academic Institutes’ Part of the Analysis Sample

Australian tertiary courses of specific relevance to solar energy in urban environments fall predominantly
within the disciplines of:

. Architecture;
. Urban design and Urban Planning; and
. Electrical Engineering.

Preliminary enquiries into the detail of courses that have relevance to solar energy in urban planning have
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been conducted for University of NSW and Australian National University (ANU). The majority of course
information has currently been derived from available websites from different institutions and also course
accreditation from the core professional organisations of the Australian Institute of Architects (AIA), the
Planning Institute of Australia (PIA) and Engineers Australia.

From 43 Australian universities as depicted in the Australian map below, there are:

. 19 Schools of Architecture;
. 24 Urban Planning/Design Schools; and
. 32 Engineering Schools.

Table 1: List of Architecture Schools in Australia

STATE UNIVERSITY FACULTY WEBSITE

ACT University of Canberra Faculty of Arts & Design www.canberra.edu.au/faculties/arts-design
NSwW University of Newcastle Faculty of Engineering & Built Environment www.newcastle.edu.au

NSW University of New South Wales Faculty of the Built Environment www.be.unsw.edu.au

NSwW University of Sydney Faculty of Architecture, Design & Planning http://sydney.edu.au/architecture

NSW University of Technology Sydney Faculty of Design, Architecture & Building www.uts.edu.au

QLD Griffith University Environment, Planning & Architecture X‘;Vrf:llirgs-fggh?i Lct.tz:lli‘/:environment-

QLD ?::;2;}223 D 7 School of Design www.qut.edu.au

QLD University of Queensland School of Architecture www.architecture.uq.edu.au

QLD Bond University Abedian School of Architecture http://architecture.bond.edu.au/

NT Charles Darwin University School of Creative Arts & Humanities www.cdu.edu.au/creative-arts-humanities
WA Curtin University School of Built Environment http://humanities.curtin.edu.au/schools/BE
WA University of Western Australia iﬁ:hy of Architecture, Landscape & Visual www.alva.uwa.edu.au

SA University of Adelaide School of Architecture & Built Environment https://architecture.adelaide.edu.au

SA University of South Australia School of Art, Architecture & Design Z&;v;/i\;.lunisa.edu.au/study/art-architecture-
VIC Deakin University School of Architecture & Building Zlvzg(.)ie;l;ilr;.edu.au/architecmre-built-
VIC Monash University Faculty of Art & Design http://monash.edu/mada

VIC RMIT University School of Architecture & Design www |.rmit.edu.au/architecturedesign
VIC University of Melbourne Faculty of Architecture, Building & Planning https://msd.unimelb.edu.au

TAS University of Tasmania School of Architecture & Design www.utas.edu.au/architecture-design

Table 2: List of Urban Planning Schools and Courses in Australia

LOCATION  UNIVERSITY COURSE WEBSITE

ACT University of Canberra Urban & Regional Planning (BPlan, MPlan) \;\;v:tvsxi.g:;l;irra.edu.au/facultles
University of NSW Planning (BPlan, MPlan)

NSW Faculty of the Built Environment Masters in Sustainable Built Environment Wwww.be.unsw.edu.au
University of Sydney Urban and Regional Planning (MPlan) . .

NSW Faculty of Architecture, Design & Urban Design (Urban Design & Planning) il;tp.//sydney.edu.au/archltectu
Planning (MPlan)
University of Technology Sydney

NSW Planning School of the Built Master of Planning www.uts.edu.au

Environment Design, Architecture &
Building
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LOCATION  UNIVERSITY COURSE WEBSITE
Macquarie University Planning (BPlan)
DA Dept. of Environment & Geography Master of Environmental Planning VAT e T
University of New England . . .
NSwW School of Behaviour, Cognitive & Social Urban and Regional Planning (GDip, BPlan, www.une.edu.au
. MPlan)
Science
University of Western Sydney Bachelor of Social Science
i School of Social Sciences Master of Urban Management & Planning VAL
Southern Cross University . . .
NSW School of Environment, Science & Eng. Regional and Urban Planning (BPlan) http://scu.edu.au
QLD [Sjéllizgscl)tfy(gefo@rf eESIS?Snnin & Eelis o1 off Kol & 1onm | i www.gpa.uq.edu.au
. graphy g Master of Urban & Regional Planning -gpa.uq.edu.
Architecture
QLD Griffith University Urban & Environmental Planning (BPlan, www. e eduau
School of Environmental Planning MPlan) -gu-edu.
Queensland University of Technology Urban Development (Urban and Regional
QLD School of Urban Development Planning) (BPlan) WSSO
James Cook University Bachelor of Planning (BPlan)
QLD School of Earth & Environmental Masters of Tropical Urban & Regional www.jcu.edu.au
Sciences Planning
University of the Sunshine Coast . .
QLD et ofE i B St S e Regional & Urban Planning (BPlan, MPlan) www.usc.edu.au
Bond University . . .
. . Sustainable Environments & Planning
QLD Urbgn Planning, Faculty of Society& (GDip, BPlan, MPlan) www.bond.edu.au
Design
University of Adelaide .
SA School of Architecture ﬁ:z::; gggzﬁgigg s D) www.hss.adelaide.edu.au/pg
&BuiltEnvironment & &
University of South Australia . . .
SA School of Natural & Built Environments Urban&Regional Planning (BPlan, MPlan) www.unisa.edu.au
University of Tasmania
TAS School of Geography & Environmental Environmental Planning (G.Dip, MPlan) www.utas.edu.au
Studies
Deakin University . . .
VIC School of Architecture & Built Planning (BPlan, MPlan) l;;]t/pa .k/)/www.deakln.edu.au/smte
Environment
Urban, Rural & Environmental Planning www.latrobe.edu.au/courses/pl
(BPlan) anning
VIC Latrobe University Community Planning and Development [MPlan linked with University
Humanities and Social Sciences (MPlan) of Moratuwa, Sri Lanka]
Spatial Planning, Management & Design
(MPlan)
Melbourne University Master of Urban Planning . .
VIC Faculty of Architecture, Building and Master of Urban Design http.s.//msd.unlmelb.edu.au
. . http://benvs.unimelb.edu.au
Planning Bachelor of Environments
Urban & Regional Planning (BPlan)
RMIT Urban Planning and Environment (MPlan)
VIC School of Global, Urban and Social . g . www.rmit.edu.au
. International Urban & Environmental
Studies
Management
Curtin University . . .
WA School of Built Environment Urban & Regional Planning (BPlan, MPlan) www.curtin.edu.au
University of Western Australia . .
VIC School of Earth & Environment Urban Planning (GDip, BPlan, MPlan) www.see.uwa.edu.au
WA University of Western Australia Urban Planning (GDip, BPlan, MPlan) www.see.uwa.edu.au

School of Earth & Environment

Table 3: List of Specific Solar Energy Related Courses in Australia

STATE INSTITUTION CODE COURSE DURATION DEGREE
gus'trahf n Master of Engineering in Solar

ACT at.lona. 830820 Energy Technologies 2 years Masters (campus)
University
Au;trallan Master of Laws in Environmental

ACT National 830436 Law 3 years Masters (campus)
University

NSW Ersn\;f]ersny o NA Applied Photovoltaics 12 weeks Online
University of . .

NSW NSW y 425200 Renewable Energy Engineering 4 years B.Eng (campus)
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STATE  INSTITUTION CODE COURSE DURATION DEGREE
NSW IR GiF 425200 PV and Solar Energy Engineerin
NSW gy Eng g 4 years B.Eng (campus)
University of Masters of Engineering Science (PV
NSW NSW SOLACS8338 & Solar Energy) 2 years Masters (campus)
University of Masters of Sustainable Built
NSW NSW 8134 [ ———— 2 years Masters (campus)
University of Graduate Diploma of Engineering .
NSW NSW SOLAES5341 Science (PV & Solar Energy) 1 year Diploma (campus)
University .
NSW Technology 607059 B Ad\{anced EEEE (e 4 years B.Eng (campus)
Materials)
Sydney
University
NSW Technology 603035 B Engineering (Hons) Electrical 4 years B.Eng (campus)
Sydney
University of Introduction to Sustainable Ener; B.Eng Science
QLD SunshineyCoast LR Systems & LSemesien
Yy (campus)
VIC RMIT BHO076 Sustainable Systems Engineering 4 years B.Eng (campus)
VIC RMIT MC229 Master offEngincering (Sustainable 2 years Masters (campus)
Energy)
VIC RMIT MC229 Master of Engineering (Solar 2 years Masters (campus)
Energy)
TAS UnlverS}ty of N5B Graduate Certificate in Renewable 1 year Grad Dip,
Tasmania Energy Power Systems
Murdoch
WA B1320 Renewable Energy Engineering 4 years B.Eng (campus)
University
Murdoch
WA M1218 Master of Renewable Energy 1 year Masters (campus)
University
Murdoch Graduate Diploma in Energy and the Diploma
WA G1062 Envi 1 year
: . nvironment :
University (campus/online)
Murdoch Diploma
WA G1065 Graduate Diploma in Energy Studies 1 year
University (campus/online)
2.2 Existing Courses in Non-Academic Institutions (Continuing Professional Development)

Australian Institute of Architects (AIA)

AIA Institute members are required by a Code of Professional Conduct to provide professional services
conscientiously and competently, and are encouraged to improve their professional knowledge and competence
through participation in CPD activities. The AIA currently offers CPD opportunities delivered across Australia
from capital cities to regional areas through National Seminar Series, online continuum learning resources
and Practice of Architecture Learning Series (PALS), which is a 15-module online course combined with
face-to-face tutorials for people preparing for the registration examination.

In 2010-11, Dr. Mark Snow on behalf of the Australian PV Institute (formally Australian PV Association)
and University of NSW completed a national seminar series in major cities and regional AIA chapters and an
online continuum course on Integrating Solar Technology, see webpage
http://www.continuum.com.au/courses.php?o=view&sco=2723405&c=1.

Learning outcomes from the CPD course focused on architects being able to:

* outline the importance of solar technologies in achieving zero-emission buildings;
» explain the opportunities and barriers impacting solar technology uptake;

» apply integrated systems approaches to building design;

» argue the added value of solar applications to clients; and

» evaluate the use of solar integration in commercial buildings.
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Planning Institute of Australia (PIA)

Certified Practicing Planner or CPP is the accreditation awarded to planning professionals who have
demonstrated a commitment to continued learning through the undertaking of the CPP course. The course is
a professional development program for practitioners within planning-related fields. The course is nationally
consistent and focuses on areas of key competencies for planning practitioners. It is designed for professionals
with several years’ experience and provides an opportunity for planners to update the skills and knowledge
they have gained through planning practice.

Climate Change CPD and Urban Design CPD units are the most relevant content to solar energy currently
offered. On completion of the climate change unit, participants will have acquired an understanding of:

* The science and consequences of climate change;

» The principles and procedures of climate change risk management and adaptive planning;

* How land use planning can make a positive impact in terms of developing more resilient and adaptive
urban systems;

* How land use planning can make a positive impact in reducing greenhouse gas emissions;

» The strategic and statutory tools that can embed climate change adaptation and greenhouse gas mitigation
into planning policy and practice; and

» The existing and evolving policy and legislative initiatives that will shape a planner’s response to climate
change.

The Urban Design unit includes field activities but excludes drawing or detailed design activities.
On completion of the urban design unit, participants will have:

e An understanding of urban design and the delivery of quality places within our urban, regional and rural
communities;

* Related theory, leading concepts and principles of urban design to their work environment;

* Awareness of a range of practical tools and techniques to ‘hit the ground running’; and

* Access to national and international best practice.
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3. Austria

3.1. Evaluation of Existing Courses in Tertiary Education

The majority of the Austrian IEA SHC Task 51 partners are representing tertiary educational facilities: Graz
University of Technology, Institute of Thermal Engineering and Institute of Urbanism as well as Salzburg
University of Applied Sciences. The given constellation of Austrian partners is compiled of an interdisciplinary
team, capable of depicting the perspectives typical to each field of study in regards to the utilisation of solar
energy in cities (e.g. Engineering, Urbanism, Smart Building, Applied Research and Practice/Implementation).
Thus, the first method the Austrian team used in the given task setting, was to draw from their ‘own’ experience
of each partner.

The second method used was investigation of the existing courses in tertiary education that would entail
the topic of solar energy. Here, responsible persons were contacted and interviewed. The interviews were
performed with reference to the following key points:

e Information of the course;

* Practical experience during the extent of the course;

» Teaching methods and applied tools;

» Challenges faced;

* Cooperation with other education institutes; and

»  Working scale: buildings/neighbourhoods/cities.

The key outcomes resulting from the interviews are outlined in the summary section of this chapter.

3.2 General Status Quo on Solar Energy in Tertiary Education in Austria

The utilisation of solar radiation for various functions has a long history in the scientific tradition in Austria.
Solar radiation, as a scientific phenomenon, has been the object of research for several years in various
scientific disciplines. Meteorologists are analysing the intensity and the effect of turbidity on incident solar
radiation. Architects and civil engineers take advantage of the knowledge of the sun path to create efficient
heating and cooling performance within buildings. Besides this so-called "passive’ use, “active* solar systems
have also been developed. The utilisation of solar energy for thermal processes is primarily represented by
the discipline of mechanical engineering. Engineers are developing solar thermal systems for the use of solar
radiation for heating or cooling purposes or for the use in industrial processes. On the other hand, physicists
and electrical engineers are working on systems for generating electricity from solar radiation.

The investigation and utilisation of solar radiation in the field of natural sciences has been part of numerous
research projects in the past and present. Sufficient knowledge has been accumulated over a significant
period of time, enabling the transmission of knowledge from research into teaching and learning activities at
universities. This effect was strengthened by the typical tri-section of the university assignments in research,
teaching and administration. Consequently, the same faculty that were engaged in solar research activities
were also responsible for developing teaching curricula. In addition, this effect was reinforced by so-called
"academic freedom". Lecturers had, therefore, far-reaching autonomy regarding the choice of the teaching
content. Thus, teaching in the field of natural science and technology in relation to the utilisation of solar
energy has formed an integral part of education at universities for quite some time.

A depiction of courses is provided in Table 4 and Table 5, presenting some examples of the existing courses,
entailing content related to solar energy.

11
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Table 4: Examples of Courses, Containing the Topic of Solar Energy in Austria

Institution Department Code Title Semester  ECTS/SWS
1 TUG  Graz University of Solar Energy 307.041 Solar Building Technology  Spring 2 SWS
Technology
Institute of Thermal
Engineering
2 TUG  Graz University of Solar Energy 307.036 Solar Energy Use Autumn 2 SWS
Technology
Institute of Thermal
Engineering
3 TUG  Graz University of Solar Energy 159.803 Urban design and energy Spring 2 SWS
Technology
Institute of Buildings
and Energy
4 TUW  Vienna