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Study information

TheMasterin Green Energy Technology focuseson a sustainableand environmentally friendly approach to energy technology.

Thestudentswill acquireknowledgeand skillsrelated to renewableenergy sourcesand advanced m aterialsneeded to understand the principles of energy
generation andstorage. Thestudentswill also acquireknowledgerelatedto how such energy sourcesand materialscan beinterconnected through smart grid
andmicrogrid systems. They will learn how the concept of circular economy can be adapted to energy technology to achieve optimized resourceefficiency.
Throughout, project work in interdisciplinary grou ps provides collaboration skillsand a better understanding of how each part of an energy system interact
togethertoform an integrated unit.

After successfully com pleted four semesters, a Master in Green Energy Technology hasthe com petenceneeded toim plement appropriateinnovation processes
combinedwith specialized technological knowledgeand skillsin energy technology andthereby contributeto the development of a more sustainable society.

What do you learn?

Degree/title obtained

Studentswhocom pleteand passthe program meareawarded the degree of Master in Green Energy Technology


https://www.hiof.no/english/

Learning outcomes

Acandidatewhohascompleted hisor her qualification should havethefollowing learning outcomesdefinedin thetermsof knowledge, skillsand general

com petence:
Knowledge:
For theprofileSmart Energy Technology the Candidate:
hasspecializedinsight into power systems, smart-gridsand micro-gridsand advanced knowledgeregarding materialsfor energy technology, resource

shortagesandrenewableenergy sources

hasadvanced knowledge of experimental and theoretical methodsand modelling utilized in green energy technology for power systems, smart-gridsand
micro-grids, andisableto utilizehis/her advanced and specialized knowledgein new areas.

For theprofileMaterialsfor Energy Technology the Candidate:

hasspecializedinsight into materialsfor green energy technology and advanced knowledge regarding renewableenergy sources, power systems, smart-
gridsand micro-gridsand challengesrelated to resourceshortages

hasadvanced knowledge of experimental and theoretical methodsand modelling utilized in materialsfor green energy technology, andisableto utilize
his/her advanced and specialized knowledgein new areas.

For both profilesthe Candidate:

isabletounderstand how societal, political and economic assum ptionsaffect strategiesand pathwayschosen within debatesand decisions
regarding futureenergy technology

isableto analyzescientific problemswithin energy technology, and relatethistothehistory of energy technology anditsplacein societal debates
andstrategies, both nationallyandinternationall.

Skills:

TheCandidate:



isabletocritically analyzedifferent sourcesof information andresearch methods, and usethem tostructureand develop academicarguments

isabletoanalyzeandapply different theorieswithin energy technology, and utilize experimental and theoretical methodsand modelling within

energy technology, and can work independently with practical and theoretical problem solving

can handlemultipleanalytical toolstoinfluencepoliticsand strategiesand bea contributor in innovation processes, development and decision
making relatedtofutureenergy technology

isabletoindependently conduct a defined research or development project under supervision, in agreement with existing ethical norms, andisable
toanalyzeethical problemsrelated to green energy technology.

General Com petence:

TheCandidate:
isabletoutilizehis/her knowledgeandskillswithin new areasto accom plish advanced tasksand projects, andisableto find relevant scientific literaturefor
new topicswithin energy technology

isabletodiscussand giveoral and written presentationsregarding research, and development projectsrelated to energy technology

isableto collaborateand contributetoteam projects, and actively participatein innovation processesrelatedto energy technology.
Admission
Theminimum requirementsfor admission isoneof thefollowing:

1) Relevant bachelor'sdegreein engineering or equivalent education of at least 180 ECTS
or
2) Relevant natural sciencebachelor'sdegreeor equivalent education of at least 180 ECTS

Tobeadmitted, theapplicant must havean averagegradevaluefrom thequalifying education of at least 25 (according to ECTS standards).
Proof of English proficiencyisalso required.

For theprofilechoicewith specialization in Smart Energy Technology, relevant degreesmust bewithin thefieldsof energy technology, electrical engineering,

mechatronics, cybernetics, physics, com puter scienceor equivalent.

For theprofilechoicewith specialization in Materialsfor Energy Technology, relevant degreesmust bewithin thefieldsof energy technology, materialsscience,
chemistry, chemical engineering, physics, mechanical engineering, civil engineering, or equivalent.

Applicantsfrom countriesoutsidethe EU/EEAmust submit proof of funding when submitting their application.

Structure and content

The structure and content of the programme



TheMasterin Green Energy Technologyisa full-timestudy program for 2 years (4 semesters). Themaster program consistsof a combination of com pulsoryand
electivecourses.

Thestudentwill choosea main disciplinary profile, either Smart Energy Technology or Materialsfor Energy Technology, when applying tothe master program.
During thefirst semester, thestudentsacquirean interdisciplinary basisand overview within thefield of energy technology, preparing them forthemore
advanced com pulsory coursesand a specialization profilein thesecond semester. Thechosen disciplinary profileand a broadvariation of elective coursesin the
third semester providestheopportunity for each student to choosetheir individual field of specialization.

Thefirst threesemesters providesthestudentswith understanding, knowledgeand skillsrelated to societal issuessuch aspoliciesandinnovation processes,
availableresourcesandtheuseanddevelopment of materialsand systemsfor im proved energy use. In combination with knowledgeandskillsrelated tothe
logicsof scientificwork and thinking, thispreparesthestudentsfor thefourth andfinal semester, culminatingin a Master Thesison thetopicofthechosen
specialization.

Itispossibleto exchangetheelective courseswith master coursesthat arerelevant to energy technology from other universities/university collegesin Norway or
abroad. Moredetailson such exchangeisincludedin the paragraph about thethird sem ester below.

Thefirst semester isfixed for all students, with three com pulsory courses, each of 10 ECTS. Thesewill providethestudentswith a general interdisciplinary
backgroundwithin green energy technology, teach thestudentstowork in interdisciplinary groups, how to search for scientific literature, and how to present
their work both orally and asa written report.

In thesecond semester, thereare 15 ECTS points (5 +10) com pulsory coursework. The 10 ECTS com pulsory part will providethestudentswith knowledgeand
skillsrelatedto how social, political and cultural values affect science, and how moresustainableand lower carbon energy systemscan beachieved by
implementinginnovation and new businessmodels. The5 ECTS com pulsory part isthefirst part of the course Scientific Research and Methods, which is
completed earlyin thethird semester. Thiscourse providesthestudentswith knowledgeand skillsrelatedto theethicsand logicsof academicthinking and
writing. Thestudentswill also choosetheir Master Thesistopicand conduct a com prehensiveliteraturestudy resulting in specific research questionsfor the
Master Thesis, sufficiently framed and defined by state-of-the-art research literaturerelated to their chosen field of interest. In addition to the com pulsory part of
thesecond semester, each student chooseoneof thetwo specialization profilesasa rulebased on their prior bachelor level education, which providedthe
fulfillment of theadmission requirement. Both profilesisconstituted by two courses, counting totally 15 ECTS points (5+10), both com pulsory for thechosen
profile.

ToentertheSmart Energy Technology profile, studentsare expected to possess basic knowledgeand skillsrelated to electrical circuits. Studentswith a bachelor
degreein electrical engineering and/or com puter scienceautomatically fulfill thisrecom mendation. Studentswith other bachelor level educationscan acquire
therecommended knowledge and skillsrelated to electrical circuitsby passing relevant examsat bachelor level. Thestudentsdonot need to providethe
program manager with formal documentation, but such relevant examsarehighly recommended for studentschoosing thisprofile of specialization. The
Smart Energy Technology profilefocuseson theintegration of renewableenergy sourcesin power systems, in addition totheconcept of micro grids, including
modellingandsimulationsofsuch.

TheMaterialsfor Energy Technology profiledoes not haveany specified recom mended prior knowledge other than theones provided by the com pulsory courses
of thefirst semester. TheMaterialsfor Energy Technology profilefocuseson theuseand understanding of advanced materials, and how such materialscan
providedevelopment opportunitiesrelated to provident and sustainabletechnology applicationsfor futureenergy useefficiency.

Thethird semester consist mainly on electivecourses. Thereisa 5 ECTS com pulsory part of the course Scientific Research and Methodsfinishing in Septem ber,
allowing studentstoexchangeto otherinstitutions. Such exchangeisfacilitated by a com prehensivelist of cooperation agreementswith institutionsoutside
Norway. Coursesattended and passedin other institutionsmust be preapproved by the study program manager in collaboration with thestudent'ssupervisor
andtheofficeofinternational affairsat @stfold University College, to ensuresufficient learning outcomefor each individual student. Theelective coursescover a
rangeof topicsrelatedto energy technology, allowing each student to pursuetheirindividual interest. Any com bination ensuressufficient learning outcome
(except thepartial combination Special Curriculum landll, which isnot possibledueto course content overlap).

Thefourth semester consistsof a 30 ECTS Master Thesis, wherethestudentswill conduct a research /development project related to green energy technology.



Teaching, learning methods and forms of assessment

Formsofteachingandlearning:

Acombination of different teaching methodsare used. Lectures, flipped classroom, seminars, workshops, varioustypes of exercises, laboratory tasks, project
work, supervision and self-study arecom bined to providethestudentswith thetoolsthey needto obtain theknowledgeand skillsthey will need for thefuture.
Projectsin interdisciplinary groups prom ote collaboration skills, and teach thestudentsto communicateacrossdisciplines. Thestudentswill practiceboth
written and oral communication.

During thecourseof thefour semesters, thestudentswill meet guest lecturersfrom industry and collaborative universitiesabroad. Thestudy plan providesthe
opportunity for project work in close collaboration with industry partners. In addition, thestudentscan participatein ongoing research projectsat theFaculty of

Engineering. For moredetails, seeheading Research and development work below.

Thestudentsareexpected towork between 750 and 900 hourseach semester. In addition totheorganizedtuition, thestudentsareexpected to work
independentlyandin groupswith assignedtasks, solveexercises, readthecurriculum, findandread other relevant literature, and preparefor exams.

Thestudentswill learn how to search for scientificliteratureandto critically review what they find to acquirenew knowledge. Thiswill preparethem for afuture
wherethefield of energy technologyisadvancing towards new technological solutions. They will also obtain skillsin variousformsof academicwriting, aswell

asin oral presentations.
Teaching materials

Thestudentswill work with analogueandrelevant digital tools. Thestudentsareexpected to pay for teaching materialssuch astextbooksand photocopies
themselves. In addition, each student isexpected to utilizetheir own laptop. Language Thestudyisinternationally oriented, and thetuition languageis
English. Thestudentsareexpectedtoanswer all examsin English, and deliver all written work and oral presentationsin English. Coursework requirementsand
Assessment Most courseshassomecom pulsory coursework requirements. Thecoursework requirementshasto beapproved beforethestudent can takethe
exam or deliver theassessment requirementsfor the course. Seethe course descriptionsfor details. Thestudentswill beevaluated by a com bination of
coursework requirements, project reportsandvariousformsof exams. Thecoursework requirementsareevaluated on a approved/not approved basis, and
shouldbeapproved beforethestudent can taketheexamsor deliver the project work that will givethebasisfor thegrade of the course. The coursework
requirementsandthebasesfor theassessment variesdepending on thenatureof each course. Moredetailsaregiven in thecoursedescriptions. Thecourse
descriptionsalso give detailsabout the possibilitiesfor re-taking the assessment ifthestudentsfail. Generally, most written or oral examscan bere-taken
maximum twotimes, whilewritten reportscan berevised onetime. For each coursegradesaregiven from AtoF, whereAisthebest grade, Eisthelowest passed
grade, andF isfailed. Examsaregraded by two sensors, for most of the coursesone of these sensorswill beexternal. An external sensor will alwaysbeused on the
Master Thesis. TheMaster Thesesissubject to electronic plagiarism control, asmay also bethecasewith other coursesandrequired coursework. Exam papers
that arepartly or entirely identical will not beapproved and will beregarded asattem pted cheating. For furtherinformation, please see Exam regulationsfor
@stfold University College.

Research and development work

TheMasterin Green Energy Technologyislocated at theFaculty of Engineering, @stfold University College, wheretheem ployeescarry out research related to
variousaspectsof energy technology, such assmart grids, micro grids, materials, andinnovation processes. Studentsareinvitedto participatewith academic
staffand guest researchersin professional research projectswithin and outsidetheinstitution. Thediversity of thepractical andtheoretical research of the
Faculty em ployessisoneofthemain sourcesof theeducation at all levels. Theresearch of theacademic staff takes place both insideand outsidetheinstitution,
on a high national andinternational level. Thestudentswill havetheopportunity to actively participatein theresearch projectsoftheacademicstaffin the
Master Thesis, andto a lesser extent alsoin someof theother project-based courses. In addition, wehavea closecontact with thelocal industry, andthestudents
will havetheopportunity to participatein research and development project in collaboration with theindustry. Theactive participation and contributionsof
thestudentsmay takevariousformssuch aspractical and theoretical contributions, and sometimeswithin publications.

Internationalisation



Faculty of Engineering consistsof an international faculty with different expertiseand experiencein theinternational research projects, development and
innovation activitiesandteaching. TheFaculty hasan international network with exchange opportunitiesand appointm entswith variousresearch and

educational institutions.

All coursesaretaughtin English, using solely English literature. Thisfacilitatesapplicantsfrom outsideNorway. Studentscan alsoexchangetoinstitutions
outsideNorway (see"Study Abroad").

Programme evaluation

Tobeableto offer relevant education of good quality, we are dependent on feedback from thestudentsand on their participation in evaluating the programsof
study. Each individual academicenvironmentisresponsiblefor adopting evaluation proceduresat courselevel. Seethe coursedescriptionsfor details.

In addition to courseevaluations, @stfold University College conducts periodic evaluationsof thestudy program asa whole. In addition, NOKUT (theNorwegian
Agency for Quality Assurancein Education) conduct theannual Student Survey on student perceptionson thequality of study programsin Norway. All students
in thisstudy program aregiven theopportunity to participatein thesurvey.

Reading list

Seethecoursedescriptions.

Studies abroad

Voluntaryexchange/study abroad should normally take placein the3" semester andwill extend overvarying periodsof time. Any of thecoursesin the3rd
semester can beexchangedwith other coursesabroad, aslong asthecoursesarerelevant for the Master and securessufficient learning outcome. It isalso possible
totaketheMaster Thesisabroadin the 4t semester. Exchange/study abroad m ust bediscussed with and approved by supervisorsand the program manager.

TheFaculty of Engineering hasagreementsforinternationalization and student exchangesat master'slevel with thefollowing institutions:

Universidad de Castilla-La Macha - Spain
HochschuleWismar- Germany

Queensland University of Technology - Australia
University of North Dakota - USA

University of Pisa - Italy

Hogskolan Vast - Sweden

Universidad Politecnica deCartagena - Spain
University of Vaasa - Finland

PiraeusUniversity of Applied Sciences- Greece

Theinternational coordinator at the Faculty of Engineering can becontacted for further information.

Work and future studies



Graduatesfrom theMaster program form a new and uniquegeneration of professionalswhowill becalled upon to tacklecritical issuesin renewableand
sustainableenergy management systems. They aredistinguished by their technical and management knowledgeand theskillsrequired to deal with a wide
rangeofissuesat theinterface between energy, technology, innovation and science. With theincreasing demandfor environmentally friendly and sustainable
energy solutions, theindustry hasa great need of professionalswithin thisfield, who areexperiencedin working in interdisciplinary groupsto solve com plex
problems.

PhD-studies

Thestudywill form thebasisfor PhD level research, and preparethe candidatefor admission to relevant doctoral programswithin energy technology. A

com pleted master degree qualifiesfor admission torelated PhD-studies. Exam plesof such arethe PhD program in Mathematicsand Natural Sciencesat the
University of Oslo, PhDin Energy and Process Engineering, or MaterialsScienceand Engineering at Norwegian University of Scienceand Technology, thePhD
program at theFaculty of Engineering and Scienceat the University of Agder, PhDin Scienceand Technology at Norwegian University of Life Sciencesand the
Doctoral Education at theFaculty of Mathematicsand Natural Sciences, University of Bergen. Notethat oneneed a B or better average on the Master degreefor
theadmission to PhD-studiesat someinstitutions.

Career prospects

Thestudyfocuseson the possibilitiesand challengesof green energy technology. Thestudy providescom petenceneeded towork within theenergy technology
sector in both com mercial com panies, specialized consultancy agencies, policy andregulation defining public bodiesand public services. Energy suppliers,
energy distributors, and com paniesmanufacturing or supplying energy technology solutions, com ponents, materials, etc. are possiblefutureem ployers. Itis
also possibleto gointoresearch or teaching, or tostart upa new com pany based on energy technology innovation.

Thecandidatescan work asproject engineers, project leaders, or product/concept developerswithin energy technology. They areattractiveem ployeesfor a
variety of companiesandbodieswithin production, delivery, service, counselling, policy development and administration/management, both nationally and
internationally.

The study planis approved and revised
The study planis approved

Dean Geir Torgersen 22 August, 2019 Accredited by The Norwegian Agency for Quality Assurance in Education (NOKUT), 28.8.2018.

The study plan is revised

Head of Studies, BeatheK. Granerud, 30 October 2020

The study plan applies to

2021 (autumn)

Programme Coordinator

Faculty of Computer Science, Engineeringand Economics.
Faculty of Engineering, program manager Shima Pilehvar.

Study model



This study model has a new design. Let us know what you thing about it

Autumn 2021

Core courses

IRMGR40118
Adapting Technology tothe Circular Economy

IRMGR40218
Renewable Energy

IRMGR40318
Materials for Energy Technology

Spring 2022

Core courses

IRMGR40518 - Part 1 of 2
Scientific Research and Methods

IRMGR40418
Energy Technology, Policy and Sustainability

10stp

Profile choice: Smart Energy Technology

IRMGR41018
Wind, Solarand Hydro Power Integration in Power Systems

5stp

IRMGR41118
Dynamic Modellingand Simulation of Micro Grids

10stp

Profile choice: Materials for Energy Technology

IRMGR41518
Experimental Methods

5stp

IRMGR41618
Solid State Physics and its Modern Industrial Applications

10stp

Autumn 2022

Core courses

IRMGRA40518 - Part 2 of 2
Scientific Research and Methods

10stp



https://nettskjema.no/a/140530
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr40118.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr40218.html
https://www.hiof.no/english/studies/courses/iio/ing/2021/autumn/irmgr40318.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr40518.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr40418.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr41018.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr41118.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr41518.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr41618.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/spring/irmgr40518.html

Elective courses (25 ECTS)

IRMGR42018
Power System Dynamic and Control

IRMGR42118
Smart Grids Technology and Applications

IRMGR42318
Project Developmentand Funding

IRMGR42718
Materials for Energy Efficient Buildings

IRMGR42518
Special Curriculum |

IRMGR42618
Special Curriculum Il

Spring 2023

Core courses

5stp

10stp

10stp

10stp

10stp

5stp

IRMGR44018
Master Thesis

Last updatedfrom FS (Common Student System) Dec. 29, 2023 2:35:08 AM


https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42018.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42118.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42318.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42718.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42518.html
https://www.hiof.no/english/studies/courses/iio/ing/2022/autumn/irmgr42618.html
https://www.hiof.no/english/studies/courses/iio/ing/2023/spring/irmgr44018.html

@ @stfold University College

IRMGR40118 Adapting Technology to the Circular
Economy (Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Torill Randi Meistad

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course

Knowledge:


https://www.hiof.no/english/

Thestudent

understandsthebackgroundand consequencesof the UN sustainability goals

understandshow social sustainability may im pact social issuesboth nationallyandinternationally
hasknowledgeof the EU strategy on Circular Economy

understandstheprincipalsof performing a Life Cycle Assessment for products

understandsthebasic principlesof LEAN production

hasknowledgeabout EUsCandidatelist (REACH) for avoiding hazardoussubstances

hasa theoretical knowledge on howto achieveoptimal resourceefficiency in a closed material loop
hasbasicknowledgein writing asan engineer and reporting on a business|evel

hasbasicknowledge of methodsrelated toinnovation and how to usethese methodswhen working towards optimal resourceefficiency in closed material
loops.

Skills:
Thestudent

can perform a Life CycleAssessment (LCA) using com puter programs (SIMAPRO or similar)

can plan andwritea report asa feasibility study on im provementsin LCA phasesfrom an environmental standpoint andfrom a logistical standpoint
can perform a LEAN analysison material flowsthrough thelifespan

can perform an ethical analysisof possible consequencesof material supply-chainsin regardtothe UN sustainability goals

can analyzethebusinesspotential in identified possibleim provementsin theclosed material loops

can leadinnovation workshopwith an industry partner on closed circuit technology and possibilities suggested in reports

can perform a substitution processto avoid hazardoussubstancesin materials.

General com petence:

Thestudent

hasa solidunderstanding on thechallengesconnected toresourcescarcity on a global level
shows good cooperativeskillsin groupwork situations
can work in closeinteraction with an industrial partner, and understandstheir businessand challenges

hasan overall understanding on theethical challengesregarding possible conflict between short term busynessgoalsand possiblelong term consequences

of thelifecycleof new andinnovativesolutions.

Content

Thesubject introducesthestudent totheprincipalsoutlinedin EU priority on thetranslation toa circular economy, and how thiswill bea key framework factor
for futurebusiness. Thesubject offerstheoretical education on basictools, but will mainly befocusing on thebusiness-report totheindustry-partner, andthe
processleading tothisreport.



Keyword for content:

Adapting the UN sustainability goalsin technology and business
LCAbasic: Environmental indicators, phasesin LCA (Life Cycle Assessment)
LCAtools: Benchmarking performancefor product-phases

Ethical considerationsregarding sustainability, utilization of hazardoussubstances, material supply-chains, and possible conflicts between short term

busynessgoalsand possiblelong term consequencesofthelifecycleof new andinnovative solutions.
LEAN basic: Logistics, optimizing resourceuse

LEAN tools

Innovation tools

Writing businessreports

Forms of teaching and learning

Lecturesand guest speakers

Literature-study

Groupwork

Workshopwith group mem bersand supervisor

On thejobobservation ; industry partner

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Approved pre-versionsof businessreports

Web-based test beforeassessment-start: Good to go?

Examination

1. Individual written exam, 3 hours. All written aidsand calculator arepermitted. Counts50%of thefinal grade.

2. Group (max. 5 students) orindividual report from project assignment. Counts50%of thefinal grade

Thestudentswill receiveonefinal gradefor thecourseasa whole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, andF isfailed.



Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin January thefollowing semester. The
student donot needtodeliver anew report in order to re-takethewritten exam.

If the project report isgraded asfailed, thestudent will be given onemorechancetoim provethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.

LifeCycleAssessment:

Baumann, H.,&Tillman, A. M. (2004). TheHitch Hiker'sGuideto LCA. An orientation in life cycleassessment methodology and application. External

organization.

Circular Economy:
Selected partsof

Webster, K. (2017). Thecircular economy: Awealth of flows. Ellen MacArthur Foundation Publishing.

McKinsey&Com pany (2016). Thecircular economy: Moving from theory to practice. Onlineresource: https://www.mckinsey.com/business-

functions/sustainability-and-resource-productivity/our-insights/the-circular-economy-moving-from-theory-to-practice

Wijkman, A, & Skanberg, K. (2015). Thecircular economy and benefitsfor society. Club of Rome.


https://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/the-circular-economy-moving-from-theory-to-practice
https://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/the-circular-economy-moving-from-theory-to-practice

Krarup, M., Kigrboe, N., & Sramkova, H. (2015). Moving towardsa circular economy: successful Nordic business m odels. Nordic Council of Ministers.

SBInsight. THE NORDICMARKET FORCIRCULAR ECONOMY.

Last updatedfrom FS(Common Student System) Dec. 29, 2023 2:32:50 AM



@ @stfold University College

IRMGR40218 Renewable Energy (Autumn 2021)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Olav Aaker

Teaching language: English.

Duration: V> year

Table of contents

The course is connected tothe following study programs
Lecture Semester

Thestudent's learning outcomes after completingthe course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent


https://www.hiof.no/english/

hasadvanced knowledge of current renewableenergy sources, their current useand potential for futureuse

hasknowledge of thebasic physical principleson which theenergy sourcesrely, and theeconomic potential by using thevariousenergy sources
hasadvanced knowledge of mathematical modelling of renewable energy processes

isabletoanalyzetheprinciplesof renewableenergy andrelatethistothehistory of energy technology and renewableenergy anditsplacein modern society.
can quantifytheenvironmental and economicim pact of variousalternativeenergy sources

hasknowledgeof smart gridsand micro grids.

Skills:
Thestudent

can calculatetheeconomic potential of a suggested renewableenergy plant
can calculatethefeasibility of a suggested renewableenergy process

can calculatethenecessary dimensionsand equipment to build a powerplant with a specified energy source, and specified power output.

General com petence:
Thestudent

can writea scientific project report.

Content

Sourcesof renewableenergy, such as:

Sun

Wind

Ocean wavesandtidal forces
Hydropower

Biomass

Garbageandwaste materials

CO2 captureandrelatedissues
Mathematical modelsanddimensioning relatedto renewableenergy plants
Introduction tosmart gridsand micro gridsthat utilizerenewableenergy sources

Throughout thecourse, all topicswill be coveredin a historical perspective, emphasizing thehistorical development of renewableenergy and energy
technology.



Forms of teaching and learning

Lectures
Laboratorywork, including mathematical modelling

Project work: Preparea report wherean alternativeenergy powerplantisplanned and proper dimensionsaresuggested. Theeconomy of the project should
also beconsidered.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Fourminor assignments.

Onemajor project work, group assignment.

Examination

Individual written exam 5 hours.

Permitted aids: Table of formulasand approved calculator

Gradesfrom AtoF, whereAisthebest grade, Eisthe lowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdo not needto dothecoursework assignmentsagain to beallowed a re-takeof the written exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethesem ester starts.



Da Rosa (2012), Fundamentals of Renewable Energy Processes, Academic Press, 3rd edition
Duffy, Rogers, Ayom pe (2015): Renewable Energy and Energy Efficiency: Assessment of Projectsand Policies, Wiley-Blackwell, 1st edition

Handouts.

Last updatedfrom FS (Common Student System) Dec. 29, 2023 2:32:50 AM



@ @stfold University College

IRMGR40318 Materials for Energy Technology (Autumn
2021)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Anna-LenaKjeniksen

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

First semester (autumn).

The student's learning outcomes after completing the course

Knowledge:


https://www.hiof.no/english/

Thestudent

hasadvanced knowledgeregarding materialsfor energy technology applications

isabletoanalyzescientific problemsregarding materialsfor energy technolog.

Skills:
Thestudent

isabletoanalyzeand critically examinedifferent sourcesof information

isabletoanalyzetheoriesregarding materialsfor energy technology.

General com petence:
Thestudent

isabletocontributetoan interdisciplinary project in collaboration with other students
isableto present a scientifictopicorally
knowshow to search for scientific literature

isabletowritea scientific report.

Content

Thecoursewill providethestudentswith an overview of som e selected materialsthat can be used for energy technology applications, and in-depth knowledge
regarding oneofthesetypesof materials.

Advanced materials, such asphasechangematerials, can beused to reducetheenergy needed to heat and cool buildings. Solar cellsand solar collectorscan
convert solar energy to electricity/heat. Nanofluidshavea great potential asheat transfer liquids. Theseareonly someexam plesof theutilization of materials
forenergy technology applications. Understanding themechanismsfor how thesematerialswork isessential for the development of new andim proved
materials.

Forms of teaching and learning

Thefirst part of thecoursewill be based on lectures, presenting someexam plesof advanced m aterialsfor energy technology applications. Theexam pleswill
focuson new research in thefield, both from our own research and from thescientificresearch literature.

Thesecond part of thecoursewill bebased on interdisciplinary project grou pwork, wherethestudentswill find new research literatureandwritea report about a
selected application of materialsfor energy technology. Thereport should bein theform of a scientific review article, and clearlyillustratethe current state-of-
the-art anddiscussthemost im portant challengesthat needsto beresolvedin thefuture. Thiswork will besupervised by the lecturer.



Aseminar regarding presentation techniqueswill preparethestudentsfor giving an oral presentation of their project work.

Aseminar regarding search for scientificliteraturewill preparethestudentsfor finding relevant literaturefor the project.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Project outline(groupwork)

Preliminary report (group work)

Oral group presentation of project.

Attendanceat Presentation TechniquesSeminar
Attendanceat Search for Scientific Literature Seminar

Attendanceat oral group presentation of all projects

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted. 50%of theevaluation

Group project report. 50%of theevaluation

Thestudentswill receiveonefinal gradefor the courseasa whole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdonot need to deliver a new report in order tore-takethewritten exam.



Iftheproject report isgraded asfailed, thestudentswill begiven onemorechancetoimprovethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.

Compendium - Materialsfor Energy Technology (by Anna-Lena Kjaniksen). Thecom pendium isprimarily based on her own research within thisfield.

Thestudentswill also conduct a literaturesearch tofindresearch literaturethat isrelevant for the project.

Last updated from FS (Common Student System) Dec. 29,2023 2:32:51 AM



@ @stfold University College

IRMGR40518 Scientific Research and Methods (Spring
2022-Autumn 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language:English.

Duration: 1 year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

Second semester (spring) andthird semester (autumn), from March to Septem ber.

The student's learning outcomes after completing the course

Knowledge:


https://www.hiof.no/english/

Thestudent

hasspecializedinsight into onetopic within energy technology
isabletoutilizeknowledgewithin newfieldsof energy technology

hasdevelopedinsight and understanding of thelogic of scientificthinking and writing, aswell astheethical considerationsrelated to a research project.

Skills:
Thestudent

can analyzeand critically examinescientific literature
can structureandformulatetechnical argumentsandreasoning
isableto plan aresearch project, in agreement with existing ethical norms

can analyzerelevant ethical research problemswithin energy technolog.

General com petence:
Thestudent

isabletowritea scientificreport
knowshow to search for scientific literature
isabletoorally present a scientific project for both specialistswithin thefieldandthegeneral public

can acquirenew knowledgewithin a field by self-tuition.

Content

Through thecourse, thestudentswill learn about thelogic, ethicsand techniquesof scientificwriting and thinking. In thecourse, thestudentswill also learn
about scientificresearch design. Thisinsight will betheknowledge baseand thebasisfor independent reflectionswhen thestudentsperform aliteraturesearch
tofind current research literaturerelatedtothe plannedtopic of their Master Thesis. Based on thisliterature, they will writea report that outlinesthestate-of-

the-art within thistopic.
Based on thestate-of-the-art report, thestudentswill:

definetheobjective(s) of their Master Thesis

clarifyhowtheobjective(s) areprogressing beyondthestate-of-the-art

determinehow to meet theobjective(s), within thefram ework of both research design andethics
decidewhich methodsand experimental techniquesthey will use

makea first assessment of which experimentsshould be conducted

put upa realistic progressplan for theMaster Thesis

writea project planning report that clarifiesall these pointsincluding explanationsfor thechoicesthat aremade.

Forms of teaching and learning



Thescientificwritingandthinking, ethical considerationsrelated toresearch projectsand theresearch design topicswill betaught through lectures. The
lectureswill includedialoguewith thestudents, toclosely link the general ideasof thelogics of scienceto the Master thesiseach individual student isplanning.
On theliteraturesearch andstate-of-the-art report, the studentswill work under supervision of their Master Thesissupervisor. The project can either bean
individual project, or iftheMaster Thesisisplanned asa team work, conductedin an interdisciplinary team. For theteam projects, thecontributionsof each
student should beclearly specified.

Each project should deliver a state-of-the-art report, a project planning report and give oral presentationsof theplanned Master Thesis.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Oral presentation of the planned Master Thesis(individual or asa group), including a state-of-the-art literaturereview.

Examination

State-of-theart report (countsas50 %ofthemark)

Project planning report (countsas50 %ofthemark)

For group projects:

State-of-theart report (countsas50 %of themark)

Onereport for thewholegroup, together with a specification of thecontribution of each student.

Project planning report (countsas50 %ofthemark)

Onereport for thewholegroup, together with a specification of thecontribution of each student.

Thespecified contribution of theindividual student countsas50% of each report andthereport asa whole countsas50% of each report. Each student will
receivean individual grade. Thestudentswill receiveonefinal gradefor thecourseasa whole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, and F isfailed.

Examiners

TheMaster Thesissupervisor and oneadditional internal examiner.

Conditions for resit/rescheduled exams

If a report isgraded asfailed, thestudent will begiven onemorechancetoim provethereport. Theim proved report must behandedin for evaluation at a
deadlinespecified by the Master Thesis supervisor. For group projects:



If the specified contribution of an individual student isgraded asfailed, whilethetotal report isnot graded asfailed, thisstudent will haveto deliver an individual
report. In thiscase, therest of thegroup can chooseif they wish to deliver a modified report without thecontribution of thestudent that failed, or if they wish to
beevaluated based on theoriginal report.

Course evaluation

Thecoursewill beevaluated by continuousdialoguewith thestudentsin lectures, toensurethat thelink between thestudent;splannedthesisandthelectures
isclosethroughout.

Literature
Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.
Literaturefor thescientificwriting, thinking and research design part:

Kothari, Chakravanti Rajagopalachari (2004). Research methodology: Methodsand techniques. New Agelnternational.

Cheek, Julianne(coming) Research Design, Sage

In addition, thestudentswill conduct a literaturereview on their chosen subject for the Master Thesis.

Last updatedfrom FS(Common Student System) Dec. 30,2023 1:15:10 AM



@ @stfold University College

IRMGR40418 Energy Technology, Policy and
Sustainability (Spring 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Gunnar Andersson

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Practicaltraining/internship

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course


https://www.hiof.no/english/

Knowledge:

Thestudent
understandsrelevant conceptsandframeworksfrom Science, Technology and Innovation Studiesand their application toenergy technology
transformation

can identify and evaluaterelevant technologies

isabletoanalyzekey policy and societal debatesshaping transition pathwaysto low carbon and sustainableenergy systems.

Skills:
Thestudent

can findand useargumentsandinformation on different energy technology optionsand can critically evaluatesuch material

can critically evaluatenew businessmodelsandinnovation in shaping transition pathwaysto low carbon and sustainableenergy systems.

General com petence:
Thestudent

can critically evaluatecontributionsto debateson energy technology issues, and decisionson them
can contributetoinnovation processes

isabletofindinformation on different energy technology options, and critically evaluatesuch material.

Content

Energy technology, policy and sustainability providesstudentswith an understanding of contem porary societal and policy debatesaroundkey energy
technologiesin thecontext of thetransition towardsmoresustainableand lower carbon energy systems.

Thecoursewill takea distinctive Sciencetechnology andinnovation studies (STIS) approach which will equip studentswith theanalytical tools necessary to
critically evaluatekey energy technology and policy debatesin Norway, Europeand globally. STISisthestudy of how social, political, and cultural values affect
science, technology andinnovation, andhowthese, in turn, affect society, politicsand culture.

Forms of teaching and learning

Thelectureseriesisdivided intofour parts:

Part 1introduceshistorical casestudiesand relevant conceptsandframeworksfrom the STIS field



Part 2 introduceskey debatesarounda rangeof relevant technologies
Part 3 discussesthetransition towardssustainableand lower carbon energy systems, new businessmodelsand innovation

Part 4 exploreskey debatesseen from an industry perspective

Parts1-3 areorganizedasa combination of introductory lectures, ssminarsandworkshops. Part 4 isorganized asa project with regional industry.

Workload

250-300 hours.

Practical training/internship

Part4 asa project with regional industry.

Coursework requirements - conditions for taking the exam

Plenary presentationsof four (4) assignments. Group or individual.

Examination

72 hoursindividual written homeassignment.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthehomeassignment, they can re-takethisassignment maximum two moretimes. Are-takewill bearrangedin August thefollowing
semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethesem ester starts.



Bijker, W. E., Hughes, T. P, &Pinch, T. (Red.). (2012). Thesocial construction of technological systems: new directionsin thesociology and history of
technology (Anniversary ed). Cam bridge, Mass: MIT Press.

Hinrichs-Rahlwes, R. (Red.). (2013). Sustainableenergy policiesfor Europe: towards 100% renewableenergy. Leiden, TheNetherlands: CRC Press/Balkema.
International Energy Agency. (2017). Energy technology perspectives. 2017.

Karnge, P, & Garud, R. (2012). Path Creation: Co-creation of HeterogeneousResourcesin theEmergenceof the Danish Wind TurbineCluster. European
Planning Studies, 20(5), 733-752. https.//doi.org/10.1080/09654313.2012.667923
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/1) @stfold University College

IRMGR41018 Wind, Solar and Hydro Power Integration in
Power Systems (Spring 2022)

Facts about the course

ECTS Credits:5

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NandKishor

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Smart Energy Technology profile).

Recommended requirements

Basic knowledge of electriccircuits. Previousknowledge of thefundamental area within energy technology or thesubject Renewableenergy (10 ECTS) from the

1st semester courses.

Lecture Semester


https://www.hiof.no/english/

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of electrical machinesand primemovers
can implementvoltageandfrequency controlin a power system
isabletodevelopasimulation model based on block diagramsand/oramathematical model

isabletoanalyzetheroleof smart gridsin theintegration of windand solar power.

Skills:
Thestudent

can formulateandimplement a model for an integrated power system, and can analyzetheresults
can utilizestationary and dynamic models of wind turbines, photovoltaic (PV) systemsandhydropower plants

can createwind power and power system smodelswith thehelp of dedicated software.

General com petence:
Thestudent

can conduct a project in collaboration with other students
can present a scientifictopicorally

can apply acquired knowledgeand skillsto solveadvanced tasksand projects.

Content

Wind power andvoltage control; activeandreactive power control
Photovoltaic (PV) inverter topologies, configurationsand control strategies
Grid codesandtechnical regulationsof wind power plants

Wind power, solar power, hydropower and smart grid. Activemanagement of distribution systems

Thefollowing topicswill also be covered:

Power system parametersof electrical machinesand primemovers



Effect of variousenergy sourcesin the power system
Advantagesand drawbacksof wind, solar and hydropower generation

Energy storage

Forms of teaching and learning

Avariety of teaching and learning methodswill be used, from regular lectureswith basicteaching using video-projection and other interactive devices
(dialogue-basedteaching) but alsousingindividual and group modelling and sim ulation exercises.

Thegroupwork basedteaching will force studentsto develop not only com puter simulation skillsbut also to usetheir social skillsin cooperation and
communication. Thecoursewill alsoincludethelaboratory exercisesand project work to develop project-based learning method, which will highlight the
student;sabilitiesin solving practical problemsand teamwork.

New topicsand simulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductiveapproach.

Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

Attendanceat 1 workshop
1 oral presentation

1 project report

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, E isthe lowest passed grade, and F isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin August thefollowing semester. The
studentsdonot needto dothecoursework assignmentsagain to beallowed a re-takeof the written exam.



Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethesem ester starts.
ThomasAckermann (2012), Wind power in power systems, John Willey, 2nd edition

Additional literaturewill bespecified at thestart of the semester.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:10 AM



@ @stfold University College

IRMGR41118 Dynamic Modelling and Simulation of Micro
Grids (Spring 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NicolaeLucian Mihet

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Smart Energy Technology profile).

Recommended requirements

Basicknowledge of modelling and simulation toolsand of im plementation sim plemathematical models of energy systems. Previous knowledge of the
fundamental area within energy technology or the subject Renewableenergy (10 ECTS) from the 1st sem ester courses.

Lecture Semester


https://www.hiof.no/english/

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of energy conversion systemsmodelling, and state-of-the-art sim ulation tools

hasadvanceknowledge of distributed energy resourcesfor Smart Gridsand Microgrids.

Skills:
Thestudent

can combinetheory and practiceof modelling, optimization and simulation, addressing challengeson different time-scalesinvolved in operation,
optimization anddesign of Microgrids

canimplement asimplemathematical model of intelligent Distributed Energy Resourcesin a Microgrid at different tim e-scales

isabletodevelopasimulation model based on a block diagramsand/ora mathematical model.

General com petence:
Thestudent

can conduct project based learning using model based design in collaboration with other students
can present a scientific topic orally

can apply acquired knowledgeand skillsto solve advanced project tasks.

Content

Introduction tosimulation tools (MATLAB & Simulink, DiGSILENT Power Factory, NEPLAN)
Conceptsin modelling and simulation

Theoryand practiceof modelling and analysis of distributed energy resources (DER) com ponents (wind turbines (WT), photovoltaic (PV), Hydro Power,
Smart Homes, Energy Storage Systems, Electric Vehicles (EVs))

Control strategiesmethodsfor distributed energy resources (DER) com ponentsand systems,
Dynamic propertiesand optimization models&techniquesof electric generatorsand power electronic converters, used asmain com ponentsof a Microgrid

Analyzing of different dynamic system modelssuitablefor Advanced Microgridsand Smart Grid Integration.

Thecourseincludeslectureswith interactivemodelsbased design and sim ulation tools, labswith practical im plementation of themodelsandwith simulation
exercisesandan internal seminar on topic of modelling of renewableenergy sourcesand energy conversion systems, with professorsfrom other universities



Theobjectivesof thecoursearetointroducethestudentstothefundamentalsof energy conversion systemsmodelling, using state-of-the-art simulation tools.
Combinetheoryand practiceof modelling, optimization andsimulation, addressing challengeson different tim e-scalesinvolvedin operation, optimization
anddesign. Implementing a simplemathematical model of intelligent energy systemsat different time-scale

Theaim oftheseminaristo practiceconnecting thetopictotheir own research through different perspectivesfrom thefield.

Forms of teaching and learning

Avariety of teaching and learning methodswill be used, from regular lectureswith basic teaching using video-projection and other interactive devices
(dialogue-based teaching) but alsousing individual and group modelling and simulation exercises. The groupwork based teaching will forcestudentsto
develop not only com puter simulation skillsbut also to usetheir social skillsin cooperation and communication. Thecoursewill alsoincludethelaboratory
exercisesand project work to develop project-based learning method, which will highlight thestudent; sabilitiesin solving practical problemsand teamwork.
New topicsand simulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductiveapproach.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Individual oral presentation

6 labswith simulation exercises based on written reports

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, Eisthe lowest passed grade, andF isfailed.

Examiners

Oneinternal andoneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin August thefollowing semester. The
studentsdo not needto dothecoursework assignmentsagain to beallowed a re-takeof the written exam.

Course evaluation

Thecoursewill beevaluated through a standardized electronicform.

Literature



Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.

PowerPoint presentation with interactivesimulation models based softwaretoolswith user-friendly Graphical User Interfaces (GUI).

Recom mended literature:

Mihet-Popa, L. (2015), Modelling and Simulation in MATLAB/Simulink with applicationsin Electrical Engineering, Editura Politehnica
Mihet-Popa, L. (2014), Development of Sim ulation Toolsfor Distributed Energy Conversion System stowards Smart Grids, Editura Politehnica

Manassah,J. T. (2001) Elementary Mathematical and Com putational Toolsfor Electrical and Com puter Engineersusing MAT LAB, CRC Press
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@ @stfold University College

IRMGR41518 Experimental Methods (Spring 2022)

Facts about the course

ECTS Credits:5

Responsible faculty: Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: V> year

Table of contents

The course is connected tothe following study programs
Lecture Semester

Thestudent's learning outcomes after completingthe course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Materialsfor Energy Technology profile).

Lecture Semester

Second semester (spring).

The student's learning outcomes after completing the course

Knowledge:

Thestudent


https://www.hiof.no/english/

hasadvanced knowledge of two experimental methodswithin energy technology

can analyzeexperimental limitationsand possibleartefacts.

Skills:
Thestudent

can utilizetwo experimental methodsfor research and development in an independent manner

can criticallyanalyzedata obtained by two experimental research methods.

General com petence:

Thestudent can solve problem srelated to experim ental work.

Content

Thestudentswill learn how to usetwo different experimental research techniques, and howto critically analyzeandinterpret thedata obtained with these
techniques. Theexperimental techniquesshould berelevant for thestudent'splanned Master Thesis. Thecourseismodule-based, whereeach moduleteaches
oneexperimental technique. Thestudent should select two relevant modulesfor thecourse.

Thecourseisresearch based, andeach student shouldthereforeconduct measurementsthat resultsin new knowledge of the measured systems. Thestudents
should preferably conduct measurementson samplesthat arerelevant for their planned master project, e.g., a small pre-study. The project reportsshould
includea discussion regarding analysisandinterpretation of thedata (including relevant referencesto scientific research literature), and a discussion of possible

errorsand artefactsof both themeasurementsandinterpretations.

Availablemodules:

Rheology - Viscoelastic propertiesof liquidsand gels
Dynamiclight scattering and electrophoretic mobility - Determining hydrodynamicradiusandzeta potentials
Isothermal calorimetry - Heat flow rateof a sam pledueto chemical or physical changesin thesample

Guardedhot platesystem - Heat flux and heat conductivity of solidsunder theinfluence of varioustem peraturechanges.

Forms of teaching and learning

Theteaching will bea combination of supervision and screencasts.

Workload



125-150 hours.

Coursework requirements - conditions for taking the exam

Laboratory assignmentsaccording tothetwo chosen modules.

Examination

Two partial exams, each count as50 %of theevaluation.

Partial exam 1:

Project report from chosen modulenumber 1

Partial exam 2:

Project report from chosen modulenumber 2

Both partial exam must beevaluated aspassed to passthecourse.

Thestudentswill receiveonefinal gradefor the courseasa whole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, E isthe lowest passed grade, and F isfailed.

Examiners

Oneinternal andoneexternal examiner.

Conditions for resit/rescheduled exams

If a project report is graded asfailed, thestudentswill be given onemorechancetoimprovethisreport. Are-takewill bearrangedin August thefollowing
semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.



Literature

Last updated05.10.2018. Thereading list may besubject to change beforethesem ester starts.
Com pendia covering theory on and experimental usage of Rheology, Dynamiclight scattering and electrophoretic mobility, Isothermal calorimetry and

Guardedhot platesystem (by Anna-Lena Kjoniksen).

Screencastsshowing usageof therelevantinstruments.
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@ @stfold University College

IRMGR41618 Solid State Physics and its Modern
Industrial Applications (Spring 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader:Litian Wang

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsoryin Materialsfor Energy Technology profile).

Recommended requirements

An advanced knowledgeand skillsin physicsand advanced mathematics.

Lecture Semester


https://www.hiof.no/english/

Second semester (spring).

The student's learning outcomes after completing the course
Knowledge:

Thestudent

hasadvanced knowledge of somecentral topicsof solid state physics

hasa broad overview of application and contem porary development related to energy technologies.

Skills:
Thestudent

can disseminatemain ideasand principlesrelated to m aterialsassociated with energy technologies

can useadvanced methodsfor material choiceusingthematerial database GRANTA

can analyzeandevaluatematerialswith varioussetsof criteria or material indexes

can conduct preliminary scientificanalysisand technical evaluation of materialsassociated with energy technologies
can make proper evaluation of technical constructions/instrumentationsassociated with energy technologies

iscapableto participateactivelyin scientific research and development.

General com petence:
Thestudent can communicateanddisseminatein theirindependent practicein research and development.

Content

Thecourseprovidesan introduction tosolid state physicsanditsapplication tothemodern energy technologies. Theemphasisisplaced on theunderstanding

ofthefundamental phenomena and corresponding principlesrelatedto the contem porary development in materialsscience.

Thecoursewill focuson following subjects:

Partl: Fundamentals

periodicstructure, and associated reciprocal space, anditsapplication in diffraction experiment

lattices/defectsin real materialsandtheir rolesin therm o-felectrical conductivity



freeFermi electron gastheory. Statedensity and Fermi level andtheir relation to electrical conductivity
electron in periodic potentials: Energy band, band-gap and classification of materials

semiconductors: Band-gap, Chargecarrier, doping, p-n joint and photovoltage effect

reciprocal latticesanditsdetermination and theconcept Brillouin-zones

equilibrium concentration of point defectsanditsrelationship with tem peratureand pressure
diffusion processesand Fickslaws

heat capacity originatedfrom latticevibration andthermo-conductivity

periodic potential andformation of energy bandstructure

Brillouin zoneboundaryandband-gap

classification of metals, sesmiconductorsandinsulator. In termsof band structure

charged carrier distribution in intrinsicand doped semiconductors. Electron holesandtheir rolesin diodesp-n joint
phenomenain lowdimension materials

phenomenain nanomaterials.

Part II: Specific application areas

superconductor

solar cell technology
LEDtechnology

battery storagetechnology

functional nanomaterials.

Part I1Il: Methodology for industrial applications:

Material indexes method associated with concreteapplications
Material choiceand production process

Material choiceand security and health

Material choiceandenvironment

GRANTA material databaseand m aterial choices.

Forms of teaching and learning

Thefirst part of thecourse (Fundamentals) will begiven by a combination of lectures, exercisessand homeassignments.

Thesecond part of thecourse (Applications) will be group work wherestudentswill conduct intensiveliteraturesearch on a self-chosen application field. A
technical report will bewritten, and thereport will providea proper review of theliteraturetogether with an analysisor evaluation for national technological
development in thefield. Thiswork will besupervised by thelecturer.



Thethird part of thecourse (Methodology) will begiven asa workshop or seminar wherevariousmethodsfor defining material indexesin each application area
will bediscussed and beim plement/tested. Theresultsand discussionswill bedocumented by a short but highly specialized technical report.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Threehomeassignments, evaluated aspassed no later than 2 weeks before submission deadlinefor Partial exam 2.

Examination

Partial exam 1: Individual written mid-term exam 3 hours. 50%of theevaluation.

Allowed materialsunder examination: Personal assignment file.

Partial exam 2:

Group scientific review report: 30% of theevaluation

Grouptechnical analysisreport: 20% of theevaluation

Thestudentswill receiveonegradefor each partial exam andonefinal gradefor thecourseasawhole.

Gradesfrom AtoF, whereAisthebest grade, E isthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

If thestudent failsPartial exam 1, they can re-takethisexam in thesamesemester.

Ifthestudent failsPartial exam 2, they can reviseboth reportsonetime.



In thiscase, a secondevaluation andfinal grading will bearrangedin August thefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Last updated05.10.2018. Thereading list may besubject to change beforethe sem ester starts.

Hook, Hall, (1991) Solid State Physics (Manchester Physics Series), John Wiley, 2nd edition
Quinn John J.,Yi Kyung-Soo (2018) Solid State Physics. Principlesand Modern Applications, Second Edition, Springer

Lucian Mihet-Popa (2015), Developm ent of Sim ulation Models for DER Com ponents& Systemss. Modeling, Control and Testing of Distributed Energy
ResourcesCom ponentswith a particular focuson Smart Grids, pp. 270, Publishing House: LAP Lam bert Academic Publishing, Germany, ISBN: 978-3-659-
75235-3.

Last updatedfrom FS(Common Student System) Dec. 30,2023 1:15:10 AM



@ @stfold University College

IRMGR42018 Power System Dynamic and Control
(Autumn 2022)

Facts about the course

ECTS Credits:5

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NandKishor

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of electriccircuits. Fundamental knowledge about steady stateand dynamic behavior of electrical machinesand prim e movers (course Wind,
Solar andHydro Power Integration in Power Systems (5 ECTS) or equivalent).

Lecture Semester


https://www.hiof.no/english/

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge of power systemsdynamicsand control

hasadvanced knowledge of control systems

hasadvanced knowledgeof, andisabletoanalyzetheinfluencesof wind and solar power in the power system
can model andimplement adynamic model in a dedicated simulation tool

hasa good understanding of pricemechanismsin the power market.

Skills:
Thestudent

can developdynamicequationsofindividual com ponentslike, generators, exciter, governor, etcandintegratethem toform com plete m odel
can design control strategiesapplied on modern power systems

isabletosimulatethepower system model in sim ulation software, mainlyin MATLAB.

General competence:

Thestudent can conduct a project in collaboration with other students.

Content

Following topicswill be covered:

Power system stability

Activeand reactive power oscillationsin thesystem

Power quality: characteristics, requirements

Effectsof distributed generation on stability

Power market: Introduction, operation of wind energy in the power market

Control of distributed power systems.

Forms of teaching and learning

Lectures, exercisesand laboratory training
Flipped classroom anddigital learning platform swill be used extensively
Simulation techniquesusing Matlaband Simulink

Individual and/or grouptrainingin form of homeassignments/project work.



Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

Submission of at least 5 num bers of exercises.

Submission of Report for one Project work in a group

Examination

Individual written exam 3 hours. All written aidsand calculator are permitted.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failsthewritten exam, they can re-takethisexam maximum two moretimes. Aresit will bearrangedin January thefollowing semester. The
studentsdonot needtoredothehomeassignmentin order tore-takethewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Thecurrent reading list for AUTUMN 2022 can befoundin Leganto.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:08 AM


https://bibsys-uc.alma.exlibrisgroup.com/leganto/public/47BIBSYS_HIO/lists/3954962470002218?auth=SAML

@ @stfold University College

IRMGR42118 Smart Grids Technology and Applications
(Autumn 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: NicolaeLucian Mihet

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of power systemss, power electronicsand Information and Communication Technologies. Previousknowledge of thefundamental area within
energy technology or thesubject Renewableenergy (10 ECTS) from the 1st semester coursesand Dynamic Modelling and Sim ulation of Microgrids (10 ECTS)
andWind, Solarand Hydropower in Power Systems (5 ECTS) from thesecond semester.


https://www.hiof.no/english/

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledge about Smart Grid distribution systems, distributed generation & storagesystems, energy management and communication
technology

hasadvanced knowledge about Smart Gridscom ponentsandarchitectures
hasadvanced knowledgeabout modellingandsimulation of smart energy systems

hasadvanced knowledge about im portant aspectsof theNorwegian andinternational energy systems, including stateof theart andfuturetrends.

Skills:

Thestudent

can design, model, simulateand control Smart Gridscom ponentsandsystems

can formulateoverall mathematical modelsfor a smart energy system andapply theseskillsto outlinethesystem characteristics.

General competence:
Thestudent

can conduct a project in collaboration with other students
know how to search for scientific literature

can write, document and orally present a scientific report/project.

Content

Thecoursewill givean outlineof theclassic power systemsand power system operations, smart gridswith gridintegration of distributed generation & storage
systems, including ElectricVehicles (EVs) andflexibleactiveloads. Energy storagetechnology, energy management andhierarchical anddistributed control
architecturesincluding Information and Communication Technology (ICT) and Internet of things (IoT) will be pointed out. Smart meters, demand response
anddemandsidemanagement conceptswill also behighlighted. Overview of modern and advanced Smart Grid system swith operational centerslike SCADA

system and operational taskswill begiven.

Forms of teaching and learning

Regular lectureswith basicteaching using video-projection and other interactive devices (dialogue-basedteaching).



Individual and group modelling and simulation exercises

Thecoursewill alsoincludelaboratory exercisesand project work to develop project-based learning methods, which will highlight thestudent;sabilitiesin

solving practical problemsand teamwork.

New topicsand simulation toolswill beintroduced by presenting concreteexam plesand problemsusing teaching methodswith an inductive approach.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

Individual oral presentation

HWsandlabassignments(2 individual project’s-based sim ulations+onegroup project-based m easurements);
Examination
Oralexam 3hours.
Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, andF isfailed.

Examiners

Oneinternal and oneexternal examiner.

Conditions for resit/rescheduled exams

Ifthestudent failstheoral exam, they can re-takethisexam maximum twomoretimes. Aresit will bearrangedin January thefollowing semester. The

studentsdonot needto redo the coursework requirementsin order to re-takethewritten exam.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Thecurrent reading list for AUTUMN 2022 can befoundin Leganto.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:08 AM


https://bibsys-uc.alma.exlibrisgroup.com/leganto/public/47BIBSYS_HIO/lists/3954973590002218?auth=SAML

@ @stfold University College

IRMGR42318 Project Development and Funding (Autumn
2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Bjorn GitleHauge

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Basic knowledge of Project Management.

Lecture Semester


https://www.hiof.no/english/

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasknowledge of different funding sources
hasknowledge of evaluation of different funding applications
hasknowledgeof thebureaucratichierarchy that governsfunding programs

can analyzethepolitical processes connected tovariousfunding sources.

Skills:
Thestudent

knowshow to budget a project for funding purposes
knowshow to get political support for funding

knowshowto conduct a funding processtowards success.

General competence:
Thestudent

can conduct an interdisciplinary project funding process
can understand the political basisfor different governmental funding programs

isabletowritean application for project funding.

Content

Thecoursewill providethestudentswith an overview of different sources of project funding, and how different applicationsareevaluated.

Thestudentswill learn how towritean application for project funding, practicing on real cases. Theapplication can bewritten for an externalindustrial or
public partner or for a project whereHid isthemain applicant. Applicationsthat are considered to havehigh quality might besubmitted asan actual
application.

Forms of teaching and learning

Thecoursewill betaught asa combination of lectures, seminarsand project work.



Thestudentslearn about varioussourcesof project funding, practiceon evaluating funding applications, andwritean application for external fundingin
interdisciplinaryteams.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Attendanceat minimum 4 seminarsand4 written assigments.

Examination

Fundingapplication - project plan (groupwork). Apreliminary gradewill be awarded on thebasisof thisreport

Individual oral examination, which may adjust the preliminary grademaximum two gradesup or down. Afinal, individual gradewill beawarded after the

oral examination

Thefunding application - project plan hasto beevaluated as passed beforetheoral examination.
Gradesfrom AtoF, whereAisthebest grade, E isthe lowest passed grade, andF isfailed.

Examiners

Oneinternal andoneexternal examiner.

Conditions for resit/rescheduled exams

Ifthefunding application isgraded asfailed, thestudent will be given onemorechancetoim provetheapplication.

Ifthestudent failstheoral examination, thestudent will haveto preparea new individual funding application, which must beevaluated aspassedin order tore-
taketheoral exam.

Are-takeof theoral exam will bearrangedin January or February thefollowing semester, providing studentssufficient timeto preparea new funding
application.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature



Thecurrent reading list for AUTUMN 2022 can befoundin Leganto.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:08 AM


https://bibsys-uc.alma.exlibrisgroup.com/leganto/public/47BIBSYS_HIO/lists/4825892880002218?auth=SAML

/1) @stfold University College

IRMGR42718 Materials for Energy Efficient Buildings
(Autumn 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Com puter Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Susana Garcia Sanfelix

Teaching language:English.

Duration: % year

Table of contents

The courseis connected tothe following study programs
Recommended requirements

Lecture Semester

Thestudent's learning outcomes after completing the course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Elective).

Recommended requirements

Passedthe coursesAdapting Technology totheCircular Economy (10 ECTS) and Materialsfor Energy Technology (10 ECTS).

Lecture Semester


https://www.hiof.no/english/

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasadvanced knowledgeregarding materialsfor energy efficient buildings
isabletoanalyzescientific problemsof materialsfor energy efficient buildings

hasadvanced knowledgeregarding theenergy efficiency of buildingsfrom a lifecycle perspective

Skills:
Thestudent

isableto conduct computer simulationsto evaluatehow different m aterial strategiesinfluencetheembodied energy of the building
isabletoconduct computer simulationsof buildingscontaining use phasem aterials

isabletoplan and conduct alimited research project under supervision

General com petence:
Thestudent

isableto collaborateand contributetoteam projects

isableto present resultsfrom a research project in writing and discussthe project orally.

Content

Thestudentswill learn about how different materialscan beutilizedtoenhancetheenergy efficiency of buildings, keepingin mindthelifecycleassessment of
thebuilding andenvironmental considerations. Thestudentswill learn how to utilizemodelsandsimulationsto predict theenergy efficiency of buildingsand
building materials.

Thefollowing topicswill be covered:

Energyefficiency in buildingsfrom a life cycle perspective
Utilization of theEnvironmental Product Declaration (EPD) for choosing materialswith low embodied energy
Optimizingthechoiceof heatinsulating materialsin a lifecycle perspective

New materialswith extremely good heat insulation propertiesbased on nanotechnology



Materialsforairtight structuresin buildingsfor reducing heat loss
Reduction of building tem peraturefluctuationsby utilization of materialswith high thermal massandwith phasechangematerials
Com puter simulationsof theenergy efficiencyin buildings, including the use of phasechange materials (PCM) asoneof thecom ponents

Utilization of BIM (building information models) to register and control theuse of different building m aterials.

Forms of teaching and learning

Lectures
Project work in groups
Screencasts

Supervision

Thestudentswill conduct threeprojectsworking in thesamegroups.

Project 1. Computer simulation of theenergy savedduring theoperative phase by including phasechangematerials (PCM) in a building material. Simulation of
onlythismaterial, without taking therest of thebuilding envelopeinto account. Thecom puter simulationswill be conducted utilizing m easured parameters
ofthematerial. Theproject isresearch-based, and accordingly each group will conduct simulationsthat shouldresult in new knowledge. The groupswill
conduct several computer simulations, either varying different aspectsof the m aterial, or examining theeffects of different outdoor conditions (daily

tem peraturevariations, seasonal tem peraturevariations, different climaticzones, variationsin solar radiation, etc).

Project 2. LCAanalysisofthematerialsutilizedin Project 1, including theenergy efficiency aspects.

Project 3. Computer simulation of theenergy efficiency of buildings (thewholebuilding envelope) during the operative phase, wheretheeffect of thematerials
studiedin Project 1 and 2 isincludedin thesimulation. Theproject isresearch-based, and accordingly each group will conduct simulationsthat shouldresultin
new knowledge. When possible, variationsof thesameparametersasin Project 1 should beincluded.

Theresultsfrom thethreeprojectsshould becombinedintoonereport, which clearlyillustratesthe connection between thethreeprojects. Thestudentscan

choosewhetherthey deliver a classical project report, or a report in theform of a research article. Thiscombinedreport ispart of theexam in thecourse.

Workload

250-300 hours.

Coursework requirements - conditions for taking the exam

Approved resultsfrom com puter simulation of Project 1
Approved resultsfrom LCAanalysisof Project 2

Approved resultsfrom com puter simulation of Project 3

Required coursework must beapproved beforethestudent can taketheexam

Examination



Thisexam consistsof two com ponents:
Com ponent 1: Group project report on thecombined resultsfrom projects1,2 and 3.

Component 2: Individual oral exam, 30 minutes. Thestudentswill beexaminedin both thetheoretical part of thecurriculum andregarding thecontent of
theproject report.

In order totaketheoral exam, the group project must be passed.
Thestudentswill receiveonefinal gradefor the courseasa whole; gradeson sub-evaluationswill not beshown.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, andF isfailed.

Examiners

Twointernal examiners.

Conditions for resit/rescheduled exams

Ifthestudent failstheoral exam, they can re-takethisexam maximum twomoretimes. Thestudentsdonot needto deliver a new report in order tore-takethe
oralexam.

If the project report isgraded asfailed, thestudentswill be given onemorechancetoim provethereport.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Thecurrent reading list for AUTUMN 2022 can befoundin Leganto.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:09 AM
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@ @stfold University College

IRMGR42518 Special Curriculum | (Autumn 2022)

Facts about the course

ECTS Credits: 10

Responsible faculty: Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: V> year

Table of contents

The course is connected tothe following study programs
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Thestudent's learning outcomes after completingthe course
Content

Formsofteachingand learning
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Coursework requirements - conditions for taking the exam
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Examiners
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Course evaluation

Literature

The course is connected to the following study programs

Masterin Green Energy Technology (Elective).

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent hasspecializedinsightintoonetopicwithin energy technology.


https://www.hiof.no/english/

Skills:

Thestudent can analyzeandcritically examinescientificresearch literature.

General com petence:
Thestudent can acquirenew knowledgewithin a field by self-tuition.

Content

Thisisa self-study coursewherethestudent will read a curriculum consisting of scientific research literature (books, articles, etc) of 300-350 pages, depending on
thecom plexity of thesubject. Theliteratureshouldberelated tothesubject of thestudent'splanned Master Thesis. Theliteratureisdefined by the Master Thesis
supervisor, and approved by the program manager.

Thesupervisor will provideupto 5 hoursof supervision, to helpthestudent understandtheliterature.

Forms of teaching and learning

Self-study with supervision.

Workload

250-300 hours,

Coursework requirements - conditions for taking the exam

None.

Examination

Individual oral exam. Approximately 1 hour duration.

Gradesfrom AtoF, whereAisthebest grade, Eisthelowest passed grade, and F isfailed.

Examiners

Supervisorandoneinternal or external examiner.

Conditions for resit/rescheduled exams



Ifthestudent failstheoral exam, he/shecan re-takethisexam maximum twomoretimes. Are-takewill bearrangedin January thefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Specifiedindividually for each student.

Last updatedfrom FS(Common Student System) Dec. 30,2023 1:15:09 AM



@ @stfold University College

IRMGR42618 Special Curriculum Il (Autumn 2022)

Facts about the course

ECTS Credits:5

Responsible faculty: Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: V> year
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The course is connected tothe following study programs
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Thestudent's learning outcomes after completingthe course
Content

Formsofteachingand learning

Workload

Coursework requirements - conditions for taking the exam
Examination

Examiners

Conditions for resit/rescheduled exams

Course evaluation

Literature

The course is connected to the following study programs

Masterin Green Energy Technology (Elective).

Lecture Semester

Thirdsemester (autumn).

The student's learning outcomes after completing the course

Knowledge:

Thestudent hasspecializedinsightintoonetopicwithin energy technology.


https://www.hiof.no/english/

Skills:

Thestudent can analyzeandcritically examinescientificresearch literature.

General com petence:
Thestudent can acquirenew knowledgewithin a field by self-tuition.

Content

Thisisa self-study coursewherethestudent will read a curriculum consisting of scientific research literature (books, articles, etc) of 150-175 pages, depending on
thecom plexity of thesubject. Theliteratureshouldberelated tothesubject of thestudent'splanned Master Thesis. Theliteratureisdefined by the Master Thesis
supervisor, and approved by the program manager.

Thesupervisor will provideupto 3 hoursof supervision, to helpthestudent understandtheliterature.

Forms of teaching and learning

Self-study with supervision.

Workload

125-150 hours.

Coursework requirements - conditions for taking the exam

None.

Examination

Individual oral exam. Approximately 1 hour duration.

Gradesfrom AtoF, whereAisthebest grade, E isthe lowest passed grade, and F isfailed.

Examiners

Supervisorandoneinternal or external examiner.



Conditions for resit/rescheduled exams

Ifthestudent failstheoral exam, he/shecan re-takethisexam maximum twomoretimes. Are-takewill bearrangedin January thefollowing semester.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

Specifiedindividually for each student.

Last updatedfrom FS (Common Student System) Dec. 30,2023 1:15:09 AM



@ @stfold University College

IRMGR44018 Master Thesis (Spring 2023)

Facts about the course

ECTS Credits:30

Responsible faculty: Faculty of Computer Science, Engineering and Economics
Campus: Fredrikstad.

Course Leader: Shima Pilehvar

Teaching language: English.

Duration: V> year
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Course evaluation

Literature

The course is connected to the following study programs

Master in Green Energy Technology (Com pulsory).

Absolute requirements

Passed at least 70 ECTS of the previous Master courses.

Passed the course Scientific Research and Methods (10 ECTS).

Lecture Semester


https://www.hiof.no/english/

Fourth semester (spring). It is possibleto apply for following thiscoursein theautumn semester.

The student's learning outcomes after completing the course

Knowledge:
Thestudent

hasspecializedinsight into onetopicwithin energy technology
hasthorough knowledge of scientificmethodsand ethical considerationswithin energy technology
isabletoutilizeknowledgewithin newfieldsof energy technology

Isabletoanalyzescientific problemswithin energy technology.

Skills:
Thestudent

isabletocritically analyzedifferent sourcesof information, and usethem tostructureand developacademicarguments
isabletoanalyzeandapply different theorieswithin energy technology

can utilizerelevant methodsfor research development

can work independently with practical andtheoretical problem solving

isabletoplan and conduct a research project, including ethical reflectionsrelated to energy technology and futureim plicationsof technological advances.

General Com petence:
Thestudent

can utilizehis/her knowledgeand skillswithin new areasto accom plish advancedtasksand projects
knowshow to search for scientific literature
can writea com prehensivethesisregarding a specialized subject within energy technology

isabletoorally present a scientific project for both specialistswithin thefieldsand thegeneral public.

Content

Thestudent will perform a research project under supervision. The project can beconnectedtotheresearch of oneofthelecturers, or bea projectin
collaboration with an industry partner or oneofthecollaboration institutionsabroad. Thestudent isexpected to apply previously acquired knowledgeand skills
related totheir chosen specialized topicin addition to previously acquired knowledgeand skills related to research design, thelogicsof scientificthinking and
writing and ethical considerationsin a research project.



Forms of teaching and learning

Thestudentswill work on a research project under supervision of oneof thelecturers. Theproject either can bean individual project, or conductedin
interdisciplinaryteams. For theteam projects, thetasksand contributionsof each student must beclearly specified.

Workload

750-900 hours.

Coursework requirements - conditions for taking the exam

None.

Examination

Theexam consistsof theecom ponents: Master Thesis, oral presentation and oral examination.
Forindividual projects:

Master Thesiscombined with an oral presentation of approximately 45 minutesduration aimed at thegeneral publicdirectly followed by an oral examination
of approximately 45 minutesduration.

Theexamination committeewill gradethewritten report beforetheoral presentation and examination. Thewritten report must be passedin order tobe
allowed an oral presentation andexamination. Thecommitteewill adjust the grademaximum two grades up or down based on theoral presentation and
examination.

For group projects:

Master Thesis. Onereport for thewholegroup, together with a specification of the contribution of each student. Combined with individual oral presentations
aimedat thegeneral publicdirectly followed by an individual oral examination.

Theexamination committeewill gradethewritten report beforetheoral presentation and examination. Thespecified contribution of theindividual student
countsas50%andthereport asa wholecountsas50%. Thecommitteewill adjust thegradebased on theoral presentation and examination.

Onlythefinal gradewill begiven asthegradeof thecourse. Grading presupposesthat all preceding study plan coursesare passed.

Gradesfrom AtoF, whereAisthebest grade, Eisthe lowest passed grade, and F isfailed.

Examiners

Examination committeeof oneinternal andoneexternal examiner.

Conditions for resit/rescheduled exams



If thewritten report isnot passed, thestudent can handin a revised report onetime, at a deadline specified by theMaster Thesissupervisor. If therevised report is
passed, thestudentisallowed an oral presentation and examination.

In caseof a final grade com plaint, thewritten report will bere-examined by a com plaint committee. If the grade from thecom plaint com mitteediffersfrom the
gradetheexamination committeegaveon thewritten report, thestudent must re-taketheoral presentation and examination andreceivea new gradefrom
thecomplaint committee. Ifthecom plaint com mitteeagreeswith theexamination committeeon thegradeof thewritten report, thestudent will keepthe

original grade.

Course evaluation

Thecoursewill beevaluated by a standardized electronic form.

Literature

The currentreading list for 2023 Spring can be found in Leganto

Last updatedfrom FS(Common Student System) Dec. 30,2023 1:15:15 AM
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