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Study level: Third-cycle
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Responsible body: Faculty of Science and Technology

Specialisations: Thermal process chemistry, Energy efficiency

1. Learning outcomes

Learning outcomesforthe degree in question
(Higher Education Ordinance, Chapter6, Sections 4 and 5)

Knowledge and understanding

For the degree of Doctor of Philosophy the third-cycle student shall

o demonstrate broadknowledge and systematicunderstanding ofthe research field as well as
advanced and up-to-datespecialised knowledge in a limited area ofthis field, and

e demonstrate familiarity with research methodology in general and the methods ofthe specific
field of researchin particular.

Com petence and skills

Forthe degree of Doctor of Philosophy the third-cycle student shall

o demonstrate the capacity for scholarly analysis and synthesis as well to review and assess new
and complex phenomena, issues and situations autonomously and critically

o demonstrate the ability to identify and formulateissues with scholarly precision critically,
autonomously and creatively, and to plan and use appropriate methods to undertake research
and other qualified tasks within predetermined time frames and to review and evaluate such
work

o demonstrate through a dissertation the ability to make significant contribution to the
formation ofknowledgethrough his or her ownresearch
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e demonstrate the abilityin both national and international contexts to present and discuss
research and research findings authoritatively in speech and writing and in dialogue with the
academic community and in society in general
demonstrate the ability to identify the need for furtherknowledge and
demonstrate the capacity to contribute to social development and support the learning of
others both through research and education and in some other qualified p rofessional capacity.

Judgementand approach
Forthe degree of Doctor of Philosophy the third-cycle student shall

e demonstrate intellectual autonomy and disciplinary rectitude as well as the ability to make
assessments ofresearch ethics,and

e demonstrate specialised insight into the possibilities and limitations ofresearch, itsrole in
society and the responsibility ofthe individual for how thisis used.

Locallearning outcomesforthe degree in question

Knowledge and understanding
For the degree of Doctor of Philosophy the third-cycle student shall

e demonstrate interdisciplinary understanding ofthe functioning ofsociotechnical systems in a
sustainable society.

Competence and skills
For the degree of Doctor of Philosophy the third -cycle student shall
¢ demonstrate skillsin systems analysis and life cy cle assessments.
Judgementand approach
Forthe degree of Doctor of Philosophy the third-cycle student shall

demonstrate insight into the importance oftechnology for the development ofthe modern society and
its anthropogeniceffects on the global environment.

demonstrate the ability to critically reflect on theirrolein the development of sustainable
sociotechnical systems.
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2. Entry requirements and prior knowledge required

General entry requirements

To be admitted for studies at third-cycle level the applicant is required to have completed a second -
cyclelevel degree, orcompleted course requirements ofat least 240 credits, of which at least 60 credits
are at second-cycle level, orhavean equivalent education from overseas,or equivalent qualifications.

Specific entry requirements

To fulfil the specific entry requirements to be admitted for studies at third -cycle level in energy
technology with specialisation in energy efficiencyor energy tech nology with specialisation in thermal
process chemistry, the applicant is required to have completed course requirementsofatleast 120
credits within the field ofenergy technology, closely related areas ofapplication or other subject areas
considered to be directly relevant for third-cycle studies.

The prior knowledge requirementsin respect ofthe above are also deemed to be fulfilled by applicants
who in some other system either within Sweden or abroadhaveacquired largely equivalent skills.

3. Selection process

Selection process

The selection among those applicants who meet the entry requirements will be conducted with
referenceto their ability to successfully perform third-cycle studies, and is based on the following
assessment grounds:

e personal suitability
e previousstudyresultsand
e othermerits

However, applicants must not be given preferenceoverother applicants in the selection process solely
based onthe assessment that the applicant can receiveaccreditation for previous education or
professional activities. (Higher Education Ordinance, Chapter 7,Section 41)

Decisions regarding admissions to studies at third-cyclelevel concluding in a doctoral degree are made
in accordancewith Umed University's delegation ofauthority.

4. Contents and scheduling

4.1 General

Anindividual study planisto be established for each doctoral student which shall give details of
financing, supervision, courses, thesis-related work, etc. For a degree ofdoctor to be awarded, the
studies shall entail 240 credits. A doctoral student who is admitted for third -cycle studies that are to
conclude with a doctoral degree can, ifthe/she so wishes, study for alicentiate degreeas an
intermediate goal.
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Studies at third-cycle level that are to be concluded with a doctoral degree shall comprise a net study
period offour years and consist ofa course component of60-90 credits and a doctoral thesisof180-
150 credits.

4.2 Contents

4.2.1 Courses

Third-cyclestudiesin energy technology with specialisation energy efficiencyor energy technology
with specialisation in thermal process chemistry consist ofa course componentof60-90 credits.
Courses are chosen by the studentin consultation with their supervisor and the examiner. These
courses can be largely adapted to the student'sinterests and area of specialisation.

Mandatory courses for the doctoral degree:
Courses that develop general skills amounting to 10 credits. 8 of these credits are to consist of courses
within philosophy ofscience, ethics and conduct, oral presentation and a written presentation.

Examplesofcourses for adoctoral degree:
Biomass combustion and co-firing
Renewable fuels

Chemical thermodynamics of materials
Reaction engineering

Mineral impurities in combustion
Third-cyclecourse in scientific methodology
Phase diagram theory

Special high temperature chemistry
Structural chemistry

Systems analysis and energy efficiency
Measurement and sensor technology
Statistics and multivariate analysis
Simulations and forecast models

4.2.2 Doctoral thesis

The doctoral thesis may eithertake the form ofa single coherent work (a monograph) or acompilation
consistingofanintroduction,a number ofscientific papers, and a summary and discussion ofthe
papers (compilation thesis) and is to comprise 150-180 credits.

The doctoral thesis shall be defended verbally in public. The thesis is assessed with the following
grades: G (Pass) or U (Fail). When setting the grade, attention willbe paid to both the content ofthe
thesis and its defence.
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5. Examination

The degree ofdoctorcanbe awarded following the student's completion ofthird -cycle studies
equivalent to 240 credits within energy technology with specialisation in energy efficiency or energy
technology with specialisation in thermal process chemistry, and where the applicant hasreceived the
grade ofpassforthe testsincluded in the studies in addition to writing and publicly defending a
doctoral thesis approved by the Examining Committee. Degree certificates are issued following
application to Student Services/Examina.

6. Other instructions
The provisions that apply inrespectofthird-cycle studies can be found in:

- The Higher Education Ordinance: Chapter 5 Employmentof doctoral students, Chapter 6
Courses and study programmes, and Chapter 7 Admission to courses and study programmes,
Annex 2 Qualifications ordinance.

- Admissionregulationsfor doctoral studies at Ume& University (Ref. no. FS1.1.2-25-14).

- Local system of qualifications at Umea University (Ref. no. 500-2958-11).

- Regulations for doctoral studies at Umeda University (Ref. no. 500-953-13).

- Handbookfor postgraduate students at the Faculty of Science and Technology at Umea
University.



