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Cursus 201900019 Collegejaar
Studiepunten (ECTS) 9 Aanvangsblok
Cursustype Onderwijseenheid Opmerking

Voertaal Engels Aanmeldingsprocedure

Contactpersoon dr. S. Hajimolana Inschrijven via OSIRIS
E-mail s.hajimolana@utwente.nl

Docenten

Examinator dr. S. Hajimolana

Contactpersoon van de dr. S. Hajimolana

cursus
Examinator S. Nagasundaram
Examinator dr. AK. Singh

Cursusdoelen
Project:

« analyze an existing installation for generation of heat/cold and power on both thermodynamic and

materials science aspects

explain thermodynamic and materials aspects of the analyzed installation by means of diagrams, graphs

and tables

interpret contradictory / incomplete information and uncertainties / inaccuracies in the given data

formulate a clear research question to the design problem and, based on the research question, search for

relevant (scientific) sources

combine different disciplines of mechanical engineering (thermodynamics, materials science, environment

and social/ethical) to design a new or improved, more sustainable system and justify the choices taking

into account all the demands from each subject area

apply modelling techniques in the field of thermodynamics and life cycle analysis

perform a life cycle analysis and develop a simulation model for the life cycle of the newly designed or

improved system

interpret the environmental profiles and compare the old and the new or improved energy system based on

their environmental impact

« solve thermodynamic problems, or draw thermodynamcs diagrams using Xstream Matlab

o determine the impact of the newly designed, more sustainable system and optimize the installation
(thermodynamics, materials science, environment and social/ethical)

« concisely reflect on all disciplines of the designed system and present an answer to the main question
using relevant tables / graphs

Skills:

give and receive feedback to and from peers in a professional manner to members of the project team
acquire knowledge and skills independently

write a design report (or article) which is adjusted to the audience in sept-up and writing style

make choices based on his or her qualities and interests

point out the effect of a design on the environment / habitat of the stakeholders.

Inhoud
This is a part of Semester 2 of the Bachelor Mechanical Engineering (UT-VU) See here for the compete
description of this semester.

PROJECT 2 & ACADEMIC SKILLS 2: ENERGY TRANSITION & SUSTAINABILITY is the second course of the
Project and Academic Skills learning line.

The PROJECT 2: Energy Transition and Sustainability focuses on analysis, development and optimization of a
renewable energy system taking into account thermodynamic and life cycle analysis. In the first part of the project
(Block 4), students will perform an analysis of a given energy generation system followed by a sensitivity study of
the effect of chosen parameters on the system performance. The results of the analysis will be summarized in the
form of diagrams, graphs and tables with a clear explanation and presented to a panel of experts and peers as
poster presentation and discussion with the audience. The required, project-specific knowledge will be obtained
from the courses: Mathematics (Calculus), Engineering Thermodynamics, Design Engineering and
Academic/Professional Skills 2.

The analysis outcome will be used in the next part of the Project 2, i.e. Blocks 5 and 6 where students will design
and optimize an innovative, sustainable energy system. In the design of the energy system, the components have

2023
SEM 2

Part of Semester 2 B-ME (UT-VU)
Zelf aanmelden via OSIRIS Student

Ja

Verplicht materiaal
Course material
offered on canvas

Aanbevolen materiaal

Werkvormen
Lectorial

Lecture

Practical
Aanwezigheidsplicht Ja

Q&A

Toetsen
Test





to be selected and arranged but also an energy source sufficient to provide demanded power/heat/cold has to be
selected. The new, sustainable system has to be designed in such a way that it performs well in technical and in
the environmental field. A logical and reasoned consideration shall be made with regards to the choice of energy
sources, components and functional application of the system to be designed. Some renewable energy sources
such as wind or solar due to their intermittent character need additional energy storage system in order to cope
with the demands. Students have to search for a solution with optimal performance of the energy system with
respect to thermodynamic aspects and also with respect to life cycle analysis. They have to determine the impact
of the design energy system on the environment by assessing the overall life cycle analysis and reflect on the
ethical aspect of the final design. The theory needed to the design of such system will be provided in courses
Mathematics (Calculus), Thermodynamics, Renewable Energy Technology, Life Cycle Analysis and
Academic/Professional Skills.

Grading Project

Mid-term project results will be presented in form of a poster presentation (group component) with discussion
(individual component). Each project group prepares an AQ poster containing all relevant information from the
analysis and presents it to the panel of experts and peer group. The poster is assessed based on the content by
the project examiner and the presentation itself by a skills lecturer. After poster presentation there will be
discussion between groups and each student will be assessed based on the asked questions and answered
questions posed by the peers and panel of experts. The mid-term exam is accomplished if both: poster and
discussion are assessed as passed.

Final exam. Each student group delivers a comprehensive technical report. The report is assessed and serves as
the basis for an oral examination. Here, a group presentation is held by a limited number of students from the
group. Students are individually assessed about all disciplines of the project assignment in which the integration of
the various disciplines shall be discussed as well. The examination is a dynamic group process. The grade for the
report and the presentation (50%) will be the same for every student in the group. The other 50% is an individual
grade based on the performance in the oral exam taking into account all disciplines of the project. The final grade
is composed as: Final grade = 0.4 * Report + 0.1 * Presentation + 0.5 * Oral exam; rounded to one decimal place.
Only one partial grade (i.e. for report/presentation/oral exam) below 5.5 is possible, however, this grade cannot be
lower than 5.0. A student passes if the final grade is 5.5 or higher.

ACADEMIC SKILLS 2

Academic/Professional Skills are assessed based on the project tasks. During the Blocks 4 and 6 students will
learn to give and receive feedback to and from their peers (project group members) in a professional manner and
to reflect on their own contribution to the project group. In the context of presentation techniques, a start is made
with the presentation of project results for a technically-educated client in the form of poster, presentation and
report.

Grading plan

Teamwork and project coordination skills

In semester 2 the students will start to reflect with their project team about their own team role. These reflections
will take place in every block. A written report need to be handed in at the end of the semester which will be
graded at the end of semester 2 with a pass or fail. If a student fails, an additional written assignment has to be
handed in.

The students will be introduced to peer review techniques and a lecture will be organized in which the students
reflect on the project reports (content and layout) of other project groups. The quality of the feedback will be rated
by the peers using a rubric. The rating will become a grade that will be part of the semester 2 academic skills
grade. If a student obtains a grade/rating below 5.5, an additional peer feedback assignment will be organized and
assessed by the skills team.

Study skills and personal development

One of the reflective team meetings will be dedicated to the strong and weak points of the students themselves. In
a written report the students need to describe their strong and weak points. The assignments will be assessed by
the skills team and will result in a pass or fail. In case of a fail, the student needs to do complete an additional
assignment organized and assessed by the study coordinator/academic skills team.

Societal impact of engineering

In the second semester, a lecture about engineering ethics will be given to the students. The students will receive
training and feedback to their level of ethical thinking during the semester. During the oral exam at the end of the
semester, the students need to be able to explain and defend the impact on the society of their design. The ethics
team will assess the discussion during the project exam with a rubric which will result in a grade. If the student
fails, a retake will be organized with the ethics/academic skills team.

In the end of semester 2, the academic skills credits will be awarded if the student has
o Apass for the reflections to teamwork/performance in a team
o Apass for the strong and weak points reflection
o A peer review rating
o Agrade for the Ethics discussion

The average grade of the peer review rating and ethics discussion will result in the contribution of the academic
skills grade to the project grade.

Please note: This course takes place in Amsterdam and is only accessible for BSc UT-VU ME students.

Participating study
Bachelor Mechanical Engineering - VU

<Vorige Help  Print B






< Vorige Help Print EE Zoek cursus > Selecteer cursus > Onderwijscatalogus > Cursus: 202300122

L=}

202300122

Policy and Sustainability
[ | A

Cursus 202300122 Collegejaar
Studiepunten (ECTS) 3 Aanvangsblok
Cursustype Onderwijseenheid Opmerking

Voertaal Engels Aanmeldingsprocedure
Contactpersoon dr. FA. Metz Inschrijven via OSIRIS
E-mail f.a.metz@utwente.nl

Docenten

Examinator dr. C.A. Casiano Flores

Examinator dr. F.H.J.M. Coenen

Contactpersoon van de dr. F.A. Metz

cursus

Examinator dr. FA. Metz

Cursusdoelen

The purpose of this course is to learn about the characteristics of sustainable development as a policy challenge.
Students learn about public policy theories by focusing on the practical lessons. At the end of the course, students
know how to classify various policy instruments for sustainability issues.Furthermore, student understand the
factors that influence complex processes from which policy decisions emerge. These factors include actors and
their interests, policy entrepreneurs and advocacy coalitions. Finally, students learn to analyze the governance
contexts and its implications for the implementation, including monitoring and evaluation.

Subject:
Analysis of the challenges of sustainability policy problems; Analysing the context for formulating, implementing
and evaluating policies that promote sustainable development.

Inhoud

Public policies are crucial to promote sustainability transitions. But which policies exist to promote sustainability?
Why do governments (fail to) adopt or implement policies that bring societies closer to sustainable development?
And how to evaluate policies’ effects on sustainability transitions? To answer these questions, the course
introduces to public policy theories by focusing on practical lessons and empirical examples related to sustainable
development. The course covers diverse stages of the policy process, including agenda-setting, policy formulation,
implementation and evaluation. In order to understand what happens in those diverse stages, public policy
theories are introduced which help identify the most important factors.

The topics dealt with in this course are:

« Sustainable development as a special challenge to policy processes;

« Types of public policies to promote sustainability transitions and controversies;

« Analysis of policy formulation implementation processes, including monitoring and evaluation
« Analysis of governance structures as a context for policy implementation and design

Course learning objectives:
Upon the completion of this course, the students will be able to:

Define and distinguish the relevant key concepts and theories of public policy

Describe and categorise relevant policy instruments

Identify the factors that promote or hamper policy formulation and adoption

Assess and compare the feasibility and effectiveness of policy instruments and actions in various
environmental and governance contexts.

Participating study
Master Environmental and Energy Management

2023
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Location: Leeuwarden

Zelf aanmelden via OSIRIS Student
Ja

Verplicht materiaal
Articles
Various research articles

Aanbevolen materiaal

Werkvormen
Hoorcollege
Aanwezigheidsplicht Ja

Toetsen
Individual written test about teaching Day 1

Individual written test about teaching Day 2

Individual written test about teaching Day 3

Individual written test about teaching Day 4
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Psychology of Sustainability
[ | A

Cursus 202300098 Collegejaar
Studiepunten (ECTS) 5 Aanvangsblok
Cursustype Onderwijseenheid Aanmeldingsprocedure
Voertaal Engels Inschrijven via OSIRIS
Contactpersoon dr.ir. P.W. de Vries

E-mail p.w.devries@utwente.nl

Docenten

Examinator N.M.A. Huijts

Examinator dr. M. Stel

Examinator dr.ir. PW. de Vries

Contactpersoon van de dr.ir. PW. de Vries

cursus

Cursusdoelen

At the end of the course students are able to:

. Describe important determinants of sustainable behaviours and environmental (in)action.

. Describe theories that explain sustainable behaviours and environmental (in)action.

. Apply theories that explain sustainable behaviours and environmental (in)action to relevant cases.

. Explain and understand how technology and policy may affect citizens’ sustainable behaviours (positively
or negatively) and apply this to relevant cases.

Apply insights and methods from literature to develop an intervention or research design that facilitates
sustainable behaviours and environmental action.

Demonstrate skills to advise societal stakeholders to develop useful and impactful interventions.

o AwN -

s

Inhoud

The transition to a sustainable society is the paramount challenge in the coming decades. Governments (local,
regional, national, and international), companies, and NGOs will be required to design, deploy, monitor, and
change interventions to aid this transition. However, the role of citizens in this transition is crucial and complex.
Citizens are not merely passive stakeholders, waiting to embrace whatever intervention comes their way, or
behaving in a way that merely maximizes rewards or avoids punishment. Instead, they increasingly are active
participants in the sustainability transition, either as individuals or in a social context, and responding to contextual
factors such as policy measures and technology in often unexpected ways. For one, technological innovations
such as smart grid automation in local energy communities impact users’ freedom to expend energy whenever
they want; theory on trust and acceptance may therefore be useful to prevent reactance and disuse of smart grid
technology, and to afford successful balancing of energy production, storage, and demand. Additionally, financial
incentives may effectively steer focal behaviour in a sustainable direction, but their effects may be short lived, and
they may spill over into other, less sustainable, “sloppy” behaviours; theory on rebound effects may help us
understand and prevent such undesirable behaviours. Also, social movements advocating more sustainable eating
patterns, such as eating less meat, and demanding attention to the maltreatment of dairy and meat cattle, may
trigger both favourable and unfavourable responses from the general public, as predicated by theories on norm
setting and social influence. Similarly, the introduction of large sustainable energy projects, such as geothermal
energy and wind parks, tends to elicit resistance from citizens, and, thus, slows down their implementation; various
theories and models provide insights into which factors predominantly determine acceptance or resistance and
which design choices receive higher acceptance. As such, citizens’ perceptions and choices determine the very
success of all interventions that are brought to bear to help make the transition. A firm theoretical understanding of
the underpinnings of these perceptions and choices, and knowledge of theories and methods for successful
interventions, are therefore valuable assets.

This course helps students interested in contributing to a sustainable society to gain the insights needed that are
crucial in the development of impactful technological, social, or policy interventions. Besides learning about
theories, students learn about methods and develop skills that are important in interacting with societal
stakeholders, with the aim to create and support lasting sustainable action in society.

Deelname eisen

Bachelor students who have the possibility to take a master’s course during their bachelor’s programme and
would like to take this course can submit a motivated request no later than four weeks before the start of the
quartile, containing:

o Study progress overview from Osiris

o Description of how the student meets the course’s prerequisites

o Approval of the programme director (or a delegate from the bachelor’s programme) for following this
master’s course

The request should be sent to Manon te Vaarwerk (email: m.c.tevaarwerk@utwente.nl) AND Marleen Janssen
(email: m.e.a.janssen@utwente.nl)

Voorkennis
Bachelor or pre-master Psychology UT
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1A/ 2A

Zelf aanmelden via OSIRIS Student
Ja

Verplicht materiaal
Canvas

Aanbevolen materiaal

Articles

Literature list will be provided; articles are accessible if
VPN is used

Werkvormen
Hoorcollege

Toetsen
Written exam and assignment
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Content

Objectives

+ To obtain knowledge of the fundamentals of power generation and electrical supply systems and the methods to study voltage patterns, power flow, protection and control
systems.
* To describe the effects of small generators on an energy- distribution system.

Content

+ Single-phase and 3-phase network calculations with complex electrical quantities and phasors.
» Understanding of active, reactive, apparent and complex power.

» Understanding of multiphase systems, and insight into the advantages of three phase systems.
+ Expressing voltages and currents in line and phase quantities.

+ Calculating power in three phase systems.

« Star to delta, and delta to star transformations.

* Symmetrical and asymmetrical three phase loads.

» Understanding the trends that influence the electrical energy supply.

» Knowledge of the world energy resources and energy use.

» Understanding the principles of large-scale, conventional electricity production.

* Principle of power control of a conventional power plant.

» Economic dispatch of power generators.

» Understand the operation of the synchronous generator.

*» The equivalent circuit of a synchronous generator for steady state network calculations.
» Understanding the operation of power transformers.

* Losses in power transformers.

* The equivalent circuit of a power transformer.

* The equivalent circuit for a high-voltage cable and high-voltage line.

» Calculating the voltage drop over a high-voltage cable or line.

+ Calculating the transport losses in a cable or line network.

+ Conversion of voltages, currents, impedances and powers to the p.u. system.

+ Steady-state analysis of a network with load flow calculations.

» Concepts of distributed generation and renewable energy sources:

* Grid behavior of renewable energy sources

* Technical and economic aspects of distributed generation.

This course includes professional skills.

Practical information

about:blank 1/5





1/31/24, 12:12 PM Electrical power systems (2023)

Course ID
5EWB0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Deepening

Instruction language
English

Offered by
Electrical Engineering - Electrical Energy Systems

General course information
For students of the faculty IE&IS, prior knowledge of 5SEAQ (Electrical energy phenomena & relations) is required

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 2
Timeslot(s)
B - Mo 5-8, Th 9-10, We 1-4

Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 13 November 2023 23:59

Entrance requirements

Assumed previous knowledge
2DE20 Mathematics 1 SECBO Electronic circuits 1

about:blank 2/5
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2023

Electrical power systems (5EWBO0)

Instructional modes

Instructional modes

¢ Instruction

e Lecture

Tests

Tests

e Practical / Experiment
Interim examination

Test weight
20

Minimum grade

o Written examination
Interim examination

Test weight
10

Minimum grade

o Written examination
Final examination

Test weight
70

Minimum grade
5

about:blank 3/5
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Test duration in minutes
180

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Practical / Experiment

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
Written examination

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
Written examination

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
24 January 2024

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

about:blank 4/5
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Test date
10 April 2024

Lecturer(s)

Co-lecturer

e dr.ing. C. Papadimitriou

¢ R.T.W.J. van Hoppe, MSc
Contactperson for the course
e prof.dr.ing. A.J.M. Pemen
Responsible lecturer
e prof.dring. A.J.M. Pemen
Subject matter expert

e prof.dring. A.J.M. Pemen

Materials

Recommended material

Book is made available for free as pdf at Canvas: Understanding electrical power systems — a first course, A.J.M. Pemen, R.T.W.J. van Hoppe

Do you want to know more?

prof.dr.ing. A.J.M. Pemen can tell you more about this course.
Send an e-mail to a.j.m.pemen@tue.nl

about:blank 5/5
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Content

Objectives

¢ You will get to know and understand the BIG energy issues that the world is facing today, and learn from energy transitions in the past, in order to understand better the
challenges of the current sustainable energy transition.

¢ You will be able to analyse energy problems by applying a systems perspective - both a technical system perspective (primary sources, conversion, distribution, end use;
energy balances), as well as a socio-technical system perspective (embedding of technology in socio-economic context, innovation systems).

¢ You will acquire basic knowledge about ‘ tools of the trade’ from economics and sustainability studies in support of decision making by companies, households and
organisations in the energy sector - including energy demand estimation techniques, financial and social cost benefit analysis, levelised cost of energy, energy return on
energy investment, multi-criteria analysis for complex decision making, and environmental/energy life cycle analysis.

¢ You will also learn how to apply these tools and instruments to analyze the dynamics in energy supply and energy demand, understand how the interaction of energy
supply and demand gives rise to certain socio-economic and environmental outcomes, and understand why these outcomes — if left unregulated - are often not optimal
from a societal viewpoint.

¢ You will learn about developments in and characteristics of policy and regulation in the electricity sector and be able to critically reflect on these (e.g. indicating the limited
effectiveness of some instruments/policies)

Content

A reliable, affordable and clean energy supply is of major importance for society, economy and the environment — and will prove to be crucial in the 215! century. You, as
future engineer, will be shaping the renewable energy revolution. But before you can do that, you will first have to know and understand the role of energy in economy and
society - and that is what this course is about. We will start by highlighting the importance of energy, the big issues that we are facing and the need for an energy transition.
We will draw upon energy transitions from the past (from traditional biomass to coal, and from coal to oil) to understand how such a process evolves.

Next, we examine the current structure and trends in world energy supply and demand, by taking an “energy system” perspective. We introduce a range of instruments to
analyse and manage energy supply and energy demand in the short term; and other instruments in support of decision making on energy investments and policy in the long
term. We focus on estimation of profitability, economic efficiency, environmental performance and resource intensity. Tools and concepts include: energy demand estimation,
energy balances, financial and social cost benefit analysis, levelised cost of energy, energy return on energy investment and multi-criteria analysis for complex decision
making.

Then, the organization and regulation of the electricity sector will be explained (nb: the gas sector shows very similar characteristics). We will highlight the shift in policies
that has taken place in many countries of the world since the early 1980s: from central regulation of state-owned utilities and cost-plus price calculation (administrative
pricing), to liberalisation, unbundling and introduction of market competition. We will explore the impacts of these changes on energy pricing, security and efficiency - with
reference to the EU and emerging-economy energy markets.

We round off the course by focusing on the challenges of a new energy transition — i.e. we revisit the issues already flagged in the first lecture: geo-politics, energy security,
energy poverty. We contrast high-income and low-income countries. In particular, possibilities and limitations of (inter)national policies will be discussed: e.g. stimulation of
renewables, carbon cap-and-trade mechanism designed under the Kyoto Protocol, and expected changes in the regulatory environment for greenhouse gas emissions after
the expiration.

about:blank 1/5
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Additional test information:
PDEng students write an individual final course paper worth 70% of the final course grade, instead of taking the written examination.

Practical information

Course ID
0EM140

Course type
Graduate School

Credits (ECTS)
5EC

Category

Instruction language
English

Offered by
Industrial Engineering and Innovation Sciences - Technology, Innovation & Society

General course information
GS-IS Global Sustainability B1 2 out of 4

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block GS2
Timeslot(s)
E - Mo 9-10, Tu 5-8, Th 1-4

Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 7 January 2024 23:59

about:blank 2/5
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Entrance requirements

Entrance requirements course enrolment
You must meet one of the following collections of requirements

® Collection 1
o Completed Final examination Bsc program
® Collection 2

o Completed Pre-Master

2023

Energy, economy and society (0EM140)

Instructional modes

Instructional modes

e Guest Lecture
Attendance requirement
Yes

e Instruction
Explanation
Instruction (e.g. assignments, discussion, movies, debates, guest speakers) on average over the weeks

e Lecture

Tests

Tests

o Written examination
Final examination

Test weight
100

about:blank 3/5
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Minimum grade

Test duration in minutes
180

Assessment
2 assignments (each 15%, together 30% final mark) written examination (70% final mark); you need to score at least 5.0 to pass the written exam; and you need to
score at least 5.5 for the final mark in order to pass the course.

Remark
ANSDELFT paper based

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Written examination

e Block GS2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
23 January 2024

e Block GS3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
16 April 2024

about:blank 4/5
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Lecturer(s)

Co-lecturer

¢ C. Rabelo Caiafa Pereira, MSc
e dr. H.AA. Romijn

e S. Shekhar
Contactperson for the course
e S. Shekhar

Responsible lecturer

e prof.dr. H.C. De Coninck
Subject matter expert

o prof.dr. H.C. De Coninck

Materials

Required material

A variety of papers, reports and data sources. Access through the syllabus in the Canvas course folder. .

Do you want to know more?

S. Shekhar can tell you more about this course.
Send an e-mail to s.m.shekhar@tue.nl

Additional information

Information can be obtained from:
Secr. TIS, Phone: 3408, Atlas 8.401, Email: S.M. Parker@tue.nl

about:blank 5/5
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Content

Objectives

. Derive models for energy management of the main energy producers/consumers in a vehicle
. Motivate the need for energy management systems in hybrid and electrical vehicles

. Identify, formulate and solve simple optimisation problems

. Formulate control and estimation problems as optimisation problems

. Develop an optimisation-based energy management system for a hybrid electrical vehicle

oo O WN -

. Develop a simple battery monitoring system that estimates its remaining charge
Content

The course will be a combination of theory on modelling, optimisation and control, and the application of these techniques in hybrid and electrical vehicles. In particular, the
lectures will treat the following topics:

1. Modelling of powertrain components and vehicle dynamics for energy management

2. Introduction to optimisation problems and conditions for optimality

3. Constrained convex optimisation and algorithms for solving optimisation problems

4. Optimal control, optimal parameter estimation and optimal state estimation. These topics will applied in the following two assignments:

5. Power split control of hybrid electrical vehicles

6. State of charge estimation of batteries

Practical information

Course ID
5XWCO0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Advanced

Instruction language
English

about:blank 1/4
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Offered by
Electrical Engineering - Control Systems

Short promotional description of the course
This course deals with modelling, optimisation and supervisory control in hybrid and electrical vehicles. The students will be attending lectures on modelling, optimisation and
control, and the developed theory will be used in two assignments, teaching how control theory is applied in automotive systems.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 2
Timeslot(s)
A-Mo 1-4, We 9-10, Th 5-8

Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 13 November 2023 23:59

Entrance requirements

Assumed previous knowledge
5ESDO Control systems 4AUB10 Intr. vehicle dynam and powertrains

2023

Energy management (5XWCO0)

Instructional modes

Instructional modes

e Lecture

about:blank 2/4
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Remark
This course consists of lectures, instructions and two extensive assignments.

Tests

Tests

e Oral examination
Final examination

Test weight
100

Minimum grade
5

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Oral examination

e Block TIAAR
Enrolment period

Unenrolment

Lecturer(s)

Co-lecturer

e F.A.Le Roux

Contactperson for the course

e dr.ir. M.C.F. Donkers

about:blank 3/4
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Responsible lecturer
e dr.ir. M.C.F. Donkers
Subject matter expert

e dr.ir. M.C.F. Donkers

Materials

Recommended material

will be made available

Do you want to know more?

dr.ir. M.C.F. Donkers can tell you more about this course.
Send an e-mail to M.C.F.Donkers@tue.nl

about:blank 4/4
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Content

Objectives

1. Freedom to choose your topic, define your project

We encourage students, in Teams, to start a new project on the energy innovation of their preference. Several project opportunities are also offered by EIRES, organizing
this Track. Additionally, students can join existing Honors Teams of our Track. Coaches will assist you in defining your project, but you, as a Team are responsible for setting
and reaching objectives, making a planning, managing budget, organizing your team etc.

2. Learn to work in a multidisciplinary team

Within the Energy Transition Track you will work in multidisciplinary teams consisting of at least three students having at least two different backgrounds. As energy
production, consumption, transport, and storage offer a broad line of (technological) challenges that need to be solved and incorporated in our society, all innovations should
be analyzed from different perspectives. Organizing our students in multidisciplinary teams is therefore a necessity.

3. Learn to present and defend your project
Within our Track meetings we offer the possibility to present your project and, in this way, obtain feedback, improve your presentation skills, and reach out to peers and
(possibly, external) partners.

4. Work with external partners, build a network
During the process of project definition, your Team will be coached, and you can explore opportunities for reaching out to partners.

5. Learn to relate your project to developments within the energy sector
You need to obtain sufficient knowledge about the part of the energy sector related to your technology, ensuring that you can discuss the competition in the market and its
place in society.

Content

To students of this Track we offer the opportunity to contribute in groups to the solutions needed to realize the energy transition as part of the Energy Transition Lab. The
Energy Transition Lab is an overarching laboratory of the SAE in which education, (student) projects and external parties are united with the objective to interact, interrelate,
innovate and contribute in a more productive and sustainable way to the Energy Transition.

Contributing to the Energy Transition is highly complex as many different factors interact, for example innovative technological solutions, (restrictive) laws and regulations,
financial limitations/contributions, environmental consequences) and actors (researchers, entrepreneurs, government/municipalities, university, civil society organizations
etc.). This often makes it complicated to simply implement technological innovations.

Your new team of 5-7 students will be assigned an energy related challenge in which innovation should lead to an interesting and potentially successful solution. Your client
can be a company, municipality, the university, an industry, cooperation or other structure. As a group you can also propose another topic based on convincing arguments.
You are expected to learn how to analyze the presented case well and develop a critical view. You will need to obtain sufficient background to discuss and research your
topic and arrive at innovative solutions. We will also challenge you to take your case as an example and place it in the broader context of the region, our country, Europe and
the global economy. Also with this wider perspective you should to be able to develop your opinion, discuss, report and present your findings and results. Attention needs to
be paid to valorization of the idea/innovation, to forecast its economic and societal impact.
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The output of your group can be a design, as well a business oriented plan, prototype or concept. Your focus mostly depends on the preference of your client and your group
in coordination with the SAE.

Practical information

Course ID
HA200

Course type
TU/e Honors track assessment

Credits (ECTS)
15 EC

Category

Instruction language
English

Offered by
Honors Academy - Honors Academy

Remark
Application for this track see more details on online studyguide/bachelor/application

Course enrolment

OSIRIS Student
You cannot register for this course via OSIRIS Student. Sign up at the desk to register.

Enrolment periods

e Block JAAR
Timeslot(s)
no timeslot

Enrolment period

Unenrolment
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Entrance requirements

Entrance requirements course enrolment
You must meet the following requirements

e Enrolled for a degree programme of faculty Honors Academy
¢ Obtained at least 60 EC of the Final examination Bsc program
Entrance requirements test enrolment

® Assessment

o Enrolled for a degree programme of faculty Honors Academy

2023

Honors part 1 track Energy Transition (HA200)

Instructional modes

Instructional modes

e Project

Tests

Tests

o Assessment
Final examination

Test weight
100

Minimum grade
6
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Test enrolment

OSIRIS Student
You cannot register for this test via OSIRIS Student. Sign up at the desk to register.

Lecturer(s)

Contactperson for the course
e dr.ir. J.M.N. van Kasteren
Lecturer

e dr. T.E. Castelo de Oliveira
e dr.Y.Tang

e ir. M.G.D.M. Cox
Responsible lecturer

e dr.ir. J.M.N. van Kasteren

Materials

Do you want to know more?

dr.ir. J.M.N. van Kasteren can tell you more about this course.
Send an e-mail to j.m.n.v.kasteren@tue.nl

Additional information

Study Guide for this course
https://www.tue.nl/en/research/research-areas/energy/newsletter-2019-1/energy-honors-track-meet-the-teams/
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Content

Objectives

- Overview of the major industrial separation unit operation technologies (i) equilibrium based separations like distillation, extraction and absorption, (ii) rate controlled
separations like crystallization, adsorption, membrane separation, (iii) mechanical separations like filtration and sedimentation, and (iv) hybrid techniques like extractive
distillation and reactive separations

- Knowledge of the basic principles of these different separation technologies

- Calculating mass and energy in different separation processes

- Determine realistic separations

- Determine basic dimensions of separation equipment

- Ability to select proper separation methods

Content

- Phase equilibria of binary and ternary systems

- Critical searching, reviewing, summarizing of scientific literature on separation technology

- Design of equipment for distillations, extractions and absorptions

- Separation kinetics

- Design of rate controlled separations based on kinetics: crystallization, precipitation, adsorption, ion exchange, drying and membrane separations
- Design of crystallizers, adsorption columns and membrane filters

- Mass and energy fluxes in separation systems

- Design of mechanical separations on basis of physical properties:filtration and sedimentation

- Design of filters, sedimentation tanks and centrifuges

- Hybrid techniques: extractive distillation, azeotropic distillation, reactive distillation, reactive crystallization, reactive extraction, reactive membrane separation
- Design of hybrid separation processes and equipment on the basis of phase equilibria, kinetics and physical properties

Extra information about the assessment

Assessment is performed based on a design assignment (30%) and a written exam (70%). The design assignment (should be a design of a separation step (i.e. a distillation
column, an extraction column, a crystallizator, an absorption column, an adsorption column, a filter-installation, etc.). Each group will work on a different design
assignment.The report/presentation together accounts for 30% to the final grade. There will also be an interim exam which accounts for 10% to the final grade. The other

60% is determined by the written exam.

To pass the examination, both assignments and the final test must be graded with at least a 5.0 and the weighted average must be at least 5.5. The peer review is
compulsory.

Practical information
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Course ID
6P2X0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Advanced

Instruction language
English

Offered by
Chemical Engineering and Chemistry - Chemical Engineering and Chemistry

General course information
This course will be taught for the last time in 2023/2024. Two more attempts for the final exam will be offered in 2024/2025.

Short promotional description of the course
In this course the most important industrial separation technologies will be discussed, e.g. distillation, extraction, absorption, crystallization, adsorption, membrane
separation, filtration and sedimentation

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 3
Timeslot(s)
D - We 5-8, Tu 9-10, Fr 1-4

Enrolment period
15 November 2023 until 7 January 2024 23:59

Unenrolment
until 5 February 2024 23:59

about:blank 2/5





1/31/24, 12:28 PM Separation technology (2023)

Entrance requirements

Assumed previous knowledge
Advanced thermodynamics and kinetics Physical Transport phenomena

2023

Separation technology (6P2X0)

Instructional modes

Instructional modes

e Guided selfstudy

e Lecture

Tests

Tests

o Written examination
Final examination

Test weight
100

Minimum grade
5

Test duration in minutes
180

Assessment

The examination contains: Assignment Part 1 (17,5%), Assignment Part 2 (12,5%), Peer Review (Compulsory), an interim exam (10%) and a written examination (60%).
The result of the design assignment will be valid for 5 year. The result of the written exam will be valid for current academic year. To pass the examination, both
assignments and the final test must be graded with at least a 5.0 and the weighted average must be at least 5.5. The peer review is compulsory.
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Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Written examination

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
11 April 2024

e Block 4
Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment
until 16 June 2024

Test date
4 July 2024

Lecturer(s)

Contactperson for the course
e prof.dr.ir. D.C. Nijmeijer
Lecturer

e prof.dr. F. Gallucci
Responsible lecturer

o prof.dr.ir. D.C. Nijmeijer
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Subject matter expert

e prof.dr.ir. D.C. Nijmeijer

Materials

Recommended material

Industrial Separation Processes door A. de Haan en H. Bosch.
ISBN
9783110306699

Exercises available in the book

Lecture sheets

Do you want to know more?

prof.dr.ir. D.C. Nijmeijer can tell you more about this course.
Send an e-mail to D.C.Nijmeijer@tue.nl
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Content

Objectives

¢ To gain insight into common sources of sustainable energy and their underlying physical phenomena and principles
¢ To gain insight into concepts for utilization of sustainable energy sources

e To gain insight into methods for energy conversion

¢ To gain insight into methods for energy storage

o To acquire skills for modelling, analyzing and designing (sustainable) energy systems

o To develop and design energy systems by teamwork

Content
The course treats relevant aspects of sustainable energy systems and consists of 2 parts:

PART A: General concepts,_principles and methods:

The course concentrates on the following common sustainable energy sources:

e Solar energy

Energy from biomass
e Geothermal energy

¢ Wind energy

Important for the exploitation of sustainable energy is that it cannot always directly be utilized in its primary form. Hence, actual utilization in a sustainable energy system
often requires conversion into a useful form and/or storage for availability at a useful time. To this end the course treats concepts and methods for energy conversion and
energy storage. The concepts and methods discussed may vary slightly from year to year.

o Energy conversion. End users normally require energy in the form of heat and/or power (i.e. electricity). Relevant conversions within the context of this course are:
o conversion of heat into power (e.g. a steam power plant heated by biomass);
o conversion of solar energy into heat (e.g. solar-thermal panels);

o conversion of solar energy into power (e.g. photo-voltaic cells).
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o Energy storage. Supply of and demand for energy are often out of phase. For instance, solar energy peaks during Summer yet the need for heating peaks in Winter.
Storage of energy can tackle such mismatches. Two concepts relevant in the present scope are:

o heat storage (e.g. aquifiers or solar ponds);

o electro-chemical energy storage (e.g. batteries or fuel cells).

This part will be offered in the form of lectures on the following topics:

¢ General introduction (Rindt)

¢ Energy from biomass (Maes)

e Geothermal energy (Speetjens)

¢ Wind energy (Schepers)

¢ Conversion of solar energy into electricity: photovoltaic cells (Creatore)
¢ Conversion of solar energy into heat: solar-thermal collectors (Zondag)
¢ Conversion of heat into power: Rankine cycle (Speetjens)

e Thermal energy storage (Zondag)

¢ Electro-chemical energy storage (Danilov)

The lectures are scheduled typically in blocks of 2x 2 hrs. per week (see CANVAS for a detailed planning per edition of the course).

PART B: Design of a geothermal combined heat & power (CHP)_plant:

This part concerns the actual design of a sustainable energy system within the framework of the concepts and methods treated in Part A. Objective is the design of a
geothermal combined heat & power (CHP) plant. The design process involves 3 stages:

¢ thermodynamic design of a CHP plant using the binary or flash-plant concepts;
¢ design of heat exchangers and steam generators;

e economic analysis to assess the commercial viability of the CHP plant.

This part will be carried out in the form of a project consisting of 2 parts:
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o Part B.1: pair-wise design of a reference CHP plant by pairs of 2 students on the basis of design criteria specified during the introductory lecture (see below).

o Part B.2: pair-wise design of a CHP plant by modification of the reference plant. To this end 4 sets of alternative design criteria will be defined. Each pair modifies the
reference design of the CHP plant according to one of these alternative design requirements. The lecturer determines the alternative design criteria for each pair via
random selection.

The project is accompanied by a separate series of lectures and meetings:
¢ Introductory lecture: general description and design criteria (Speetjens)
e Support lectures (2 hrs. each):

o Thermodynamic design of geothermal plants (Speetjens)

o Design of heat exchangers (Rindt)

o Design of steam generators (Smeulders)

o Feedback and consultation meetings (2x 2 hrs. per week)

These lectures and meetings are also scheduled typically in blocks of 2x 2 hrs. per week (see CANVAS for a detailed planning per edition of the course).

Conclusion of Part B is as follows:

o Part B.1 will be concluded by a report on the reference design of the CHP plant. Note that this report will not be examined or graded; its sole purpose is to provide a
reference design for the geothermal plant and serve as guideline for discussions during the feedback meetings.

o Part B.2 will be concluded by a separate report on the alternative plant design. The project will be graded on the basis of this report (see below).

Both the report on the reference design and the report on the alternative design must be completed in the form of specification sheets. To this end templates will be provided
via CANVAS.

EXAMINATION AND GRADING:

o Part A will be concluded with a written exam. The grade of the written exam will contribute by 70% to the final grade. To pass the course as a whole, the minimum grade
for the written exam is 5.0.
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o Part B will be concluded by an individual report on the individual plant design. The grade of the report on the alternative design of the CHP plant will contribute by 30%

to the final grade.

¢ The written exam is a closed-book exam; aids other than standard calculators are not allowed.[1] Additional material (e.g. property tables) will be enclosed with the
exam if necessary. Moreover, relevant formulas and/or diagrams will be provided directly with the exam problems. Refer to past exams for examples.

IMPORTANT: Rules regarding examination and (final)_grading:

o Written exams can be taken twice per academic year: first attempt at the end of the quartile of the course; second attempt at the end of the subsequent quartile. However,
grades for the written exam are non-transferable. Hence, failing the course as a whole means that the written exam, regardless of the score, has to be retaken in any
event.

¢ Design reports can be handed in only once per academic year (i.e. at the end of the quartile of the project) and the grade remains valid for that whole year. Moreover, the
grade for the project is transferable to the next academic year. Hence, failing the course only due to failing the written exam means only this exam has to be retaken
either in the current or in the next academic year.

[1] Standard calculator: devices with only basic functionalities. This excludes (graphing) calculators with e.g. plotting, equation-solving, programming and/or file-storage
capabilities.

For Student Mobility Alliance students: the requested prior knowledge is thermodynamics and Heat&Flow. The course can mostly be taken online using videocollege.tue.nl.
Students may need to come over to TU/e for 1 or 2 lectures that are not streamed. For the handwritten exam the students need to come to TU/e.

Practical information

Course ID
4EM70

Course type
Graduate School

Credits (ECTS)
5EC

Category

Instruction language
English
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Offered by
Mechanical Engineering - Energy Technology

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block GS2
Timeslot(s)
A-Mo 1-4, We 9-10, Th 5-8

Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 7 January 2024 23:59

Entrance requirements

Assumed previous knowledge

4EBOO - Thermodynamics (recommended) (or a similar course) 4PB00 - Heat and flow (recommended) (or a similar course) 4SE010 - Homologation Heat, Flow and
Thermodynamics (recommended) (recommended for SET students)

Entrance requirements course enrolment
You must meet the following requirements

2023

Sustainable Energy Sources (4EM70)

Instructional modes

Instructional modes

e Lecture
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o Project with Notebook

Tests

Tests

o Written examination
Final examination

Test weight
100

Minimum grade

Test duration in minutes
180

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Written examination

e Block GS2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
29 January 2024

e Block GS3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024
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Test date
8 April 2024

Lecturer(s)

Co-lecturer

e dr. D.L. Danilov

e dr.ir. M.F.M. Speetjens

e drir. N.C.J. Maes

e J.G. Schepers

e prof.dr. H.A. Zondag

e prof.dr. M. Creatore

e prof.dr.ir. D.M.J. Smeulders
Contactperson for the course
e dr.ir. C.C.M. Rindt
Responsible lecturer

e dr.ir. C.C.M. Rindt
Subject matter expert

e dr.ir. C.C.M. Rindt

Materials

Recommended material

Lecture slides, provided literature & weblinks, Personal notes taken during lectures, Worked examples
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Do you want to know more?

dr.ir. C.C.M. Rindt can tell you more about this course.
Send an e-mail to c.c.m.rindt@tue.nl
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Content

Objectives

Content

Nuclear fusion, the dream of a clean, sustainable, and inexhaustible source of energy, may be close to practical feasibility. Since a few years, investors are pumping billions
into start-up companies that claim that with the present science and technology basis, they can develop a fusion power plant within a decade. Assuming that a
demonstration reactor will not be long in coming, we want to position the Netherlands as pioneer in this field by building (one of) the first commercial fusion power plant(s).
This honors track aims at creating a concrete plan to achieve a competitive nuclear fusion reactor. Such a plan entails much more than selecting a particular reactor
technology. Rather, it focusses on the relation between the technology and the environment: societal impact and acceptance, impact for industry (the end-user of the energy
as well as the supply chain for the construction of the high-tech project), political support and integration in the NetZero2050 strategy, use of space/integration in the
landscape, number and type of jobs created, and the training and education plan to achieve that work force, and last but not least: the financial aspects, including the
possible collaboration with private parties who want to invest in this pioneering. The TU/e, home of the only Dutch and internationally leading MSc-programme on Nuclear
Fusion, is the only Dutch University where such a plan can be developed. We have all the expertise, the network, and the most importantly, the interdisciplinary collection of
bright students. Let’s go for it!

A concrete proposal for the first nuclear fusion power plant in the Netherlands.

Practical information

Course ID
HA510

Course type
TU/e Honors track assessment

Credits (ECTS)
15EC

Category

Instruction language
English

Offered by
Honors Academy - Honors Academy

Remark
Application for this track see more details on online studyguide/bachelor/application
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Course enrolment

OSIRIS Student
You cannot register for this course via OSIRIS Student. Sign up at the desk to register.

Enrolment periods

e Block JAAR
Timeslot(s)
no timeslot

Enrolment period

Unenrolment

Entrance requirements

Entrance requirements course enrolment
You must meet the following requirements

¢ Enrolled for a degree programme of faculty Honors Academy
¢ Obtained at least 60 EC of the Final examination Bsc program
Entrance requirements test enrolment

® Assessment

o Enrolled for a degree programme of faculty Honors Academy

2023

Honors part 1 track Nuclear Fusion (HA510)

Instructional modes

Instructional modes

e Project
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Tests

Tests

e Assessment
Final examination

Test weight
100

Minimum grade
6

Test enrolment

OSIRIS Student
You cannot register for this test via OSIRIS Student. Sign up at the desk to register.

Lecturer(s)

Contactperson for the course
e prof.dr. N.J. Lopes Cardozo
Responsible lecturer

e prof.dr. N.J. Lopes Cardozo

Materials

Do you want to know more?

prof.dr. N.J. Lopes Cardozo can tell you more about this course.
Send an e-mail to n.j.lopes.cardozo@tue.nl
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Content

Objectives
After passing the course, the student is able to:

¢ define an energy transport and storage system with time-dependent behavior. The complexity of the system should be in line with the competence level expected from a
second year engineering student, and should take into account the strengths and weaknesses of a project group.

e apply a predefined modeling cycle when developing and validating a model. In the early stages of the project, the group should be able to identify the key components
and possible bottlenecks in the various modeling phases and to establish a time line for the modeling process.

« apply known mathematical-physical concepts to model the time-dependent behavior of the selected system. The group should be able to identify key components of the
system and describe at least one of these components by a differential equation.

o reflect on the validity of the model, and to develop a plan to experimentally validate a crucial, time-dependent, component of the system.

¢ design and build an experimental set-up, in order to validate the identified critical, time-dependent, component of the system. In designing the experiment, the group
should focus on reproductibility and accuracy.

o perform experiments and process and analyze experimental data following good statistical practice. The students should be able to draw conclusions regarding the
validity of the model, and to propose model and experiment improvements based on the processed data.

e draw conclusions and make recommendations regarding the applicability and economic viability of the considered energy transport and storage system in the real-world
setting, making use of the validated model.

Content
In this project students will:

¢ develop a model for the storage and transport system.
o describe a crucial system component by a differential equation.
o validate a (crucial) model component via a self-developed experiment.

¢ outline the (economic) viability of the proposed system in the real-world setting.

The model development will consider the following phases:

1. Framing the question

about:blank
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2. Exploring the modeling options

3. Selecting the model

4. Detailing and realization of the model

5. Finalizing and validating the model

6. Evaluating the model in the real-world context

Practical information

Course ID
4GB00

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Deepening

Instruction language
English

Offered by
Mechanical Engineering - Energy Technology

Remark
Mandatory on campus education plus practical sessions. See Canvas 4GB00 Last year subject has been taught: 2023

General course information
Timeslot preference, to prevent overlap with another course: until deadline of registration .ME.CSA@tue.nl

Short promotional description of the course

Understanding the time-dependent behavior of a system is of the essence in many engineering applications. To analyze the time-dependent behavior of systems, use is
made of models. To provide a setting for getting acquainted with the full cycle of model development, this challenge-based project is placed in the societal context of the
energy transition. Within the framework of challenge-based learning, the project groups independently define their own energy storage and transport solution. The goal of
this project is to develop a mathematical-physical model for an energy storage and transport system, and to validate this model using experiments.
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Course enrolment

Waiting list
When the maximum number of participants of the course is reached you can be placed on the waiting list. You can still be registered if there are places available.

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 1
Timeslot(s)
A - Mo 1-4, We 9-10, Th 5-8, B - Mo 5-8, Th 9-10, We 1-4

Enrolment period
15 June 2023 until 27 August 2023 23:59

Unenrolment
until 4 September 2023 23:59

Entrance requirements

Entrance requirements course enrolment
You must meet the following requirements

o Registered for a degree programme other than
o HBO-TOP Applied Physics, Pre-Master, Fulltime
o Completed none of the course modules listed below

o Energy storage and transport (4CBLA30)
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2023

Energy storage and transport (4GB00)

Instructional modes

Instructional modes

e Business case presentation

e CBL-group meeting
Attendance requirement
Yes

Remark
Mandatory on campus education: Two meetings per week plus practical sessions and assessment. See Canvas 4GB00

¢ Go/No-go presentations

e Project closure lecture
Attendance requirement
Yes

e Project supporting lecture
Attendance requirement
Yes

e Self-guided group meeting
Attendance requirement
Yes

¢ Training measurement techniques
Attendance requirement
Yes

Tests

Tests

e Group grade poster report presentation
Final examination
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Test weight
45

Minimum grade
6

Assessment
Go/No-go presentation, 0%, VO/ONV, minimum VO, resit presentation in case of ONV Poster presentation, 15%, decimal grade, no conditions, no resit Technical report,
20%, decimal grade, minimal 6.0, one time opportunity for improvement if insufficient Business case presentation, 10%, decimal grade, no conditions, no resit

¢ Individual assessment
Interim examination

Test weight
45

Minimum grade
6

Assessment
22,5% tutor, 22,5% peer review

e Measurement training assignment
Interim examination

Test weight
10

Minimum grade

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Group grade poster report presentation

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
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e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment

Individual assessment

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment

Measurement training assignment

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment

Lecturer(s)

Co-lecturer

e dr. W. Bartels
Co-ordinator

¢ M.E. Postema
Contactperson for the course
e dr.ir. C.V. Verhoosel
Responsible lecturer

e dr.ir. C.V. Verhoosel
Subject matter expert

e dr.ir. C.V. Verhoosel
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Materials

Recommended material

Project information 4GB00 via Canvas

Do you want to know more?

dr.ir. C.V. Verhoosel can tell you more about this course.
Send an e-mail to cverhoose@tue.nl

Additional information

Information can be obtained from:
CBL coordination: me.cbl@tue.nl
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Content

Objectives

The prime goal of this course is to gain insight into chemical, materials, and chemical engineering aspects of the global energy challenge. At the end of this course the
student should be able to give an overview of nonrenewable and renewable energy sources and their implications for (reducing) greenhouse gas emissions. Additionally, the
student should understand the basic properties of semiconductors and the operational principles of solar cells. The student also should be familiar with the fundamentals of
electrochemistry and electrocatalysis and their role in energy conversion and storage in e.g. batteries, electrolysers, and fuel cells. The student should be able to make a
candid analysis of the viability of a new energy technology to contribute to the global demand in providing or storing energy.

Content

This course is split in four parts

1. Introduction
In the first lecture an overview will be given of the demand and sources of energy. Topics that will be discussed are: (1) Our global energy demand; (2) Current energy
sources; (3) Greenhouse effect and global warming; (4) Energy scenarios; (5) Storage; and (6) The energy challenge

2. Energy storage and conversion
In this part you will learn about energy storage in batteries and in energy dense carriers. In the part on energy conversion we will discuss the electrolyzers and fuel cells
to convert electricity into molecular fuels and back, and about the use of electricity for producing chemicals.

3. Solar cells

This part focuses on the working principles of silicon solar cells and will cover a range of topics: Solar light and the solar spectrum, silicon as semiconductor, optical
properties, Fermi-Dirac distribution and density of states, doping, drift and diffusion, Einstein relation, non-equilibrium dynamics and quasi Fermi levels, diffusion equation,
p/n junction and contact potential, depletion region, diode equation in dark and with illumination, characterizing solar cells, components of a silicon solar cell, loss processes
and limits to conversion

4) Project Energy

In project energy you will work in a team of about 6 students on analyzing a new energy technology. You will produce a living document (with weekly updates) in which you
discuss the technology of your topic. The final document should answer the following questions:

- How does it work? Describe the essence of the technology.

- What is the market for the technology (distributed production/storage or large scale)?

- What is the technology readiness level? At what scale in W, kW, MW, GW or TW is the technology proven?

- What is the overall energy efficiency?

- What are the materials and chemical elements required? How much energy should be invested in the materials used in the device or process? - How much material do you
need to deliver 1 TW for 12 hours? How much material is consumed during production?

- What is the lifetime of the materials, device or process? Are the components easily recycled in an energy efficient way?

- What is the maintenance level/cost of the device or process?

- Based on your research, what is your group opinion on the viability of your device or process.
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Extra information about the assessment
To pass the examination, the final test must be graded with at least a 5.0 and the weighted average with the project energy must be at least 5.5.
The result of the design assignment will be valid for 2 year (the current and the next academic year). If it takes longer, the project needs to be done again.

Practical information

Course ID
611X0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Advanced

Instruction language
English

Offered by
Chemical Engineering and Chemistry - Chemical Engineering and Chemistry

General course information
This course will be taught for the last time in 2024/2025. Two more attempts for the final exam will be offered in 2025/2026.

Short promotional description of the course

Energy focuses on the energy services demanded by society, and how these services can be met given the challenges of energy security and climate change. Renewable
energy and reduction of demand are a critical part of the solution. ‘Energy’ includes economic, technological and social components in which chemistry will play a central
role. In this course we discuss energy topics that are relevant for the research themes in the department of Chemistry and Chemical Engineering at the TU/e

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 2
Timeslot(s)
B - Mo 5-8, Th 9-10, We 1-4
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Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 13 November 2023 23:59

Entrance requirements

Assumed previous knowledge
Basic principles of organic, inorganic and physical chemistry, materials, thermodynamics, separation technology, and transport phenomena.

2023

Energy (611X0)

Instructional modes

Instructional modes

¢ Guided selfstudy

e Lecture

Tests

Tests

e Project Energy
Interim examination

Test weight
30

Minimum grade

Assessment
The project Energy contains a report, a presentation, and an oral inquiry. From the last academic year 2021-2022 the result obtained for the design assignment will be
valid for 2 years (the year in which it was obtained and the subsequent academic year). If it takes longer, the project needs to be done again.
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o Written examination
Final examination

Test weight
70

Minimum grade
5

Test duration in minutes
180

Remark
See extra information about the assessment at content.

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Project Energy

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
Written examination

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
26 January 2024

e Block 3
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Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
19 April 2024

Lecturer(s)

Energy (2023)

Co-lecturer

e dr. M.C. Costa Figueiredo

e prof.dr.ir. J. van der Schaaf
Contactperson for the course
e prof.dr.ir. R.A.J. Janssen
Responsible lecturer

e prof.dr.ir. R.A.J. Janssen
Subject matter expert

o prof.drir. RA.J. Janssen

Materials

Required material

Study guide

Self-study problems

Lecture slides
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Do you want to know more?

prof.dr.ir. R.A.J. Janssen can tell you more about this course.
Send an e-mail to r.a.j.janssen@tue.nl
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Content

Objectives
¢ Explain the physics principles of energy conversion and storage.

¢ Explain the principles of selected renewable energy sources and storage approaches and identify their prospects and challenges.

Content

This course covers fundamentals of thermodynamics and of conversion-storage processes applied to (renewable) energy systems. Topics include analysis of energy
conversion in thermomechanical, electrochemical and photoelectric processes in existing and future power systems, with emphasis on efficiency, present status and
potential. Focus sessions, following the fundamentals of thermodynamics, include: electricity generation from photovoltaics and fusion; hydrogen and solar fuel productions,
battery storage and thermo-chemical storage materials.

Practical information

Course ID
3DEXO0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Introductory

Instruction language
English

Offered by
Applied Physics and Science Education - Plasma and Materials Processing

Remark
Last year subject will be taught: 2022-2023 Last examination year: 2023-2024

Short promotional description of the course
The energy transition is already taking place, but it is only beginning: although the installed capacity of wind turbines and solar panels is growing fast, it still does not even
meet 5% of the global energy demand. In addition to the challenges of successfully implementing renewables on the necessary scale, the mismatch between supply and
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demand needs to be taken into account, because of the intermittent character of cleaner energy sources, such as wind and solar. Therefore, a successful energy transition
must satisfy also the challenge of energy storage. This course addresses the physics challenges of energy conversion and storage by means of lectures, exercises and
hands-on activities focusing on the principles of thermodynamics. Moreover, this course provides an in-depth analysis and knowledge of the state-of-the art renewable
energy technologies and energy storage, such as highly efficient photovoltaics, nuclear fusion, solar fuels, batteries and thermo-chemical storage materials. These focus
sessions consist of lectures by highly renown experts at TU/e and DIFFER, hands-on activities and group-assignments.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 2
Timeslot(s)
E - Mo 9-10, Tu 5-8, Th 1-4

Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 13 November 2023 23:59

Entrance requirements

Assumed previous knowledge
High school Physics

Entrance requirements course enrolment
You must meet the following requirements

o Registered for a degree programme other than
o HBO-TOP Applied Physics, Pre-Master, Fulltime
o Pre-master Applied Physics

e In Block 2 you must be part of one of the following target groups
o all other students

o Sustainable Innovation-Energy studenten
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2023

Physics of energy: sources, transport and storage (3DEXO0)

Instructional modes

Instructional modes

e Sign up for retake

Tests

Tests

o Written examination
Final examination

Test weight
100

Minimum grade

Test duration in minutes
180

Remark
Results from mid-term tests of academic year 2022-2023 remain valid when they have a positive impact on the final grade.

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Written examination

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59
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Unenrolment

until 14 January 2024

Test date
23 January 2024

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
9 April 2024

Lecturer(s)

Co-lecturer

e dr.S. Tao
e dr.ir. H.P. Huinink

e prof.dr. R.J.E. Jaspers
Contactperson for the course
e prof.dr. M. Creatore
Responsible lecturer

e prof.dr. M. Creatore
Subject matter expert

o prof.dr. M. Creatore
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Materials

Recommended material

University Physics (chapters on thermodynamics, and ideal gases)
Instruction notes supporting the hands-on activities.
Web-lectures or on campus lectures: they support the theory explained during the lectures on thermodynamics.

Readers and/or basic scientific literature: they support the lectures on the different renewable energy sources and storage approaches explained during the focus
sessions.

Do you want to know more?

prof.dr. M. Creatore can tell you more about this course.
Send an e-mail to m.creatore@tue.nl
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Content

Objectives

The central question of this course is: how can we understand the causes of climate change, the different pathways towards climate solutions, and the system enabling
those.

Learning goals
After successful completion of the course, the student:

a. demonstrates knowledge and awareness of the multiple factors (technical, economic, social and political) that both cause climate change and steer pathways of
implementation of climate solutions (part 1 and 3);

b. is able to quantitatively construct viable technology pathways required to realize fast and deep CO2 emissions reductions on an economy-wide scale, in different
socio-economic contexts (part 2);

c. is able to design a strategy to speed up the implementation of a just climate solution that incorporates the multiple (socio, economic, techno) factors that affect
implementation (part 4);

d. can explain the need for interdisciplinarity and can contextualise the role of technology and innovation, and the role of the engineer, in addressing climate change
(part 2, 3 and 4.

Content

Part 1: The science base of climate change: facts and figures

In the first two weeks the course will focus on establishing a firm knowledge base on climate science, greenhouse gas emission sources and different framings of climate
change and its solutions. The setup is a mixture of traditional lectures and meetings in which we discuss and apply the learning material. Students will be encouraged to go
through the subject matter in advance of the lectures. Each session starts from a central question. Part 1 is concluded with a multiple choice test.

Part 2: designing technology portfolios in a socio-economic context

In weeks three and four students work in multi-disciplinary teams to design a zero CO2-emissions scenario for the Netherlands (or another country) using the Energy
Transition Model (ETM). ETM is a scenario model designed for education purposes. Users can build their own energy- and CO2-scenario’s with the help of a very users
friendly interface. The central part of the model is a large set of technological measures (e.g. energy savings, renewable energy, etc.) across five economic sectors.

Part 3: Policy and societal responses to climate change
In weeks five and six the setup is again a mixture of traditional lectures and meetings in which we discuss and apply the learning material. Students will be encouraged to go
through the subject matter in advance of the lectures. Each session starts from a central question. Part 3 is concluded with a multiple choice test.

Part 4: designing climate solutions: challenge based case study

In part 4 of the course (weeks seven and eight) students work on a real life challenge. The cases study(s) are complex in the sense that the implementation of the climate
solution may require the involvement of multiple stakeholders, with different ‘frames’ and includes non-technical implementation barriers. Students are challenged to design a
strategy that copes with these multiple factors. We aim at having the client in the classroom, to introduce the case and to help in grading the final results.
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Practical information

Course ID
0SK40

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Introductory

Instruction language
English

Offered by
Industrial Engineering and Innovation Sciences - Technology, Innovation & Society

Remark
Pay attention! Maximum participants is 60

Short promotional description of the course

“Urgent climate action can secure a liveable future for all”, said the IPCC at its latest report release in March 2023. But what are the drivers causing climate change and
threatening a liveable future? And how can such “urgent climate action” be brought about? In this course you learn about the scientific basis of climate change. You learn to
quantify viable technology pathways that can realize fast, deep and economy-wide greenhouse gas emissions reductions. And you learn to design strategies to speed up the
implementation of climate solutions. Strategies that incorporate the multiple (socio, economic, techno) factors that affect implementation of climate solutions. The setup of
the course is a mixture of interactive lectures and multi-disciplinary group work in which you design and model a zero-CO2 emissions pathway for the Netherlands and
design a strategy to enhance the implementation of a real life climate solution.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 2
Timeslot(s)
A- Mo 1-4, We 9-10, Th 5-8
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Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 13 November 2023 23:59

Entrance requirements

Assumed previous knowledge
Students have touched upon the topic of climate change or energy transition in either a limited way or in the rather specific contexts of their study

Entrance requirements course enrolment
You must meet the following requirements

¢ Registered for a degree programme other than

o HBO-TOP Applied Physics, Pre-Master

2023

Climate change: understanding the causes and solutions (0SK40)

Instructional modes

Instructional modes

e Part 1: Interactive lectures
Remark
Attendance strongly advised

Explanation
three lectures one additional meeting for MC-test 3x 90 minutes + 1x 45 minutes

e Part 2: Tutorials
Attendance requirement
Yes

Remark
Attendance Compulsory
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Explanation
three tutorials + poster presentation session

e Part 3: Interactive lectures
Remark
Attendance strongly advised

Explanation
three lectures and one additional meeting for MC-test 3x 90 minutes + 1x 45 minutes

e Part 4: challenge based learning
Attendance requirement
Yes

Remark
Attendance Compulsory

Explanation
kick off meeting and presentation meeting

Tests

Tests

e Test 1 and 3: Written examination
Final examination

Test weight
50

Minimum grade
5

Test duration in minutes
45

Assessment
Learning goals a (test 1), and b, ¢ and d (test 3). Multiple choice tests at the end of week 2 and 6, with the option to include one or two open questions (2x25% of overall
grade) in AnsDelft (online/oncampus). Bloom level: remember and understand. Written examination, taken as two separate test at the end of week 2 and 6.

Remark
ANSDELFT Online Test 1 and 3: Written examination, taken as two separate test at the end of week 2 and 6.

o Test 2: Team poster presentation
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Interim examination

Test weight
25

Minimum grade

Test duration in minutes
90

Assessment
Learning goals b and d. Team poster presentation in week 4. Students (in groups of 4-5) will present their assignment results in a poster, like a conference poster. The
presenting teams will be challenged by the other teams that worked from a different socio-economic perspective (25% of overall grade). Bloom level: apply, analyse.

Deadlines
Week 4

e Test 4: Team presentation
Interim examination

Test weight
25

Minimum grade

Test duration in minutes
90

Assessment
Learning goals b, ¢ and d. Team presentation in week 8. Students will present the strategy for their challenge in a team-presentation. The presenting teams will be
challenged by the other teams that worked on the same or another case (25% of overall grade). Bloom level: analyse, evaluate, create.

Deadlines
Week 8

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Test 1 and 3: Written examination

e Block 2
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Enrolment period

15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
29 January 2024

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test 2: Team poster presentation

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
Test 4: Team presentation

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment

Lecturer(s)

Climate change (2023)

Co-lecturer

o prof.dr. H.C. De Coninck

o W.P. Pauw
Contactperson for the course

e dr.ir. L.G. Wesselink
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Responsible lecturer
e dr.ir. L.G. Wesselink
Subject matter expert

e dr.ir. L.G. Wesselink

Materials

Required material

Selected papers/reports; play ‘De zaak Shell’, clips, interaction with practitioners

Do you want to know more?

dr.ir. L.G. Wesselink can tell you more about this course.
Send an e-mail to l.g.wesselink@tue.nl

Additional information

Information can be obtained from:
Secr. TIS, Phone: 3408, Atlas 8.401, Email: S.M. Parker@tue.nl
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Content

Objectives

After following the course, the student is able to:

. Develop models for a wide range of unsteady thermal systems.

. Implement numerical schemes for such systems.

. Perform numerical simulations of such systems.

. Characterize and analyze the dynamic behavior of such systems.

Content
The course concerns modelling and analysis of practical thermal systems and concentrates in particular on unsteady and/or nonlinear behavior. Relevant examples include
thermal comfort in humans, thermal management of micro-electronics and transient behavior of turbomachinery.

Topics:

. Modelling of unsteady thermal systems by the conservation laws.

. Dynamic thermal interaction by conductive, convective and radiative heat transfer.
. Numerical modelling and simulation of flow and heat problems.

. Dynamic analysis of unsteady systems.

These topics are introduced and treated by way of examples and case studies. The course includes numerical practicals in which students group-wise apply theory and
methods to case studies discussed during the lectures (using Matlab).

Practical information

Course ID
4EC10

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Advanced

Instruction language
English

Offered by
Mechanical Engineering - Energy Technology
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Short promotional description of the course

Many thermal systems and processes in practice are essentially unsteady and/or nonlinear. Examples of great relevance include sustainable energy systems as e.g. solar
power plants and photo-voltaic thermal collectors, thermal comfort in humans and the built environment, thermal-management schemes for micro-electronics and transient
behavior of turbomachinery and power plants. This course addresses the modelling, simulation and dynamic analysis of such systems.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 3
Timeslot(s)
A-Mo 1-4, We 9-10, Th 5-8

Enrolment period
15 November 2023 until 7 January 2024 23:59

Unenrolment
until 5 February 2024 23:59

Entrance requirements

Assumed previous knowledge
4EBOO - Thermodynamics (recommended) 4PB00 - Heat and flow (recommended) 4DAO0O0 - Dynamics (reccommended) 2WBBO - Calculus variant B (recommended)

Entrance requirements course enrolment
You must meet the following requirements

o Registered for a degree programme other than

o HBO-TOP Applied Physics, Pre-Master, Fulltime
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2023

Dynamics of energy systems (4EC10)

Instructional modes

Instructional modes

¢ Guided selfstudy with notebook
e Lecture

e Projectmeeting

Tests

Tests

e Group Report
Interim examination

Test weight
30

Minimum grade

Assessment
Group report on part of the numerical practicals

o Written examination
Final examination

Test weight
70

Minimum grade
5

Test duration in minutes
180
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Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Group Report

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
Written examination

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
15 April 2024

e Block 4
Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment
until 16 June 2024

Test date
24 June 2024

Lecturer(s)

Co-lecturer

e dr.ir. AJ.H. Frijns

e prof.dr.ir. H.C. de Lange
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Contactperson for the course
e dr.ir. M.F.M. Speetjens
Responsible lecturer

e dr.ir. M.F.M. Speetjens
Subject matter expert

e dr.ir. M.F.M. Speetjens

Materials

Recommended material

Lecture notes, presentations, studymaterial and literature

Do you want to know more?

dr.ir. M.F.M. Speetjens can tell you more about this course.
Send an e-mail to M.F.M.Speetjens@tue.nl
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Content

Learning objectives and content
Objectives

Learning outcomes for the participants are:

- To have an overview about electricity network infrastructure, with main focus on the medium and low voltage networks;

- Being able to understand basic knowledge about distribution network modelling and perform simple network calculations;

- To learn energy conversion techniques coupled with emerging distributed renewable energy sources such as solar electricity
and wind energy as well as about energy storage technologies;

- To learn different technical aspects related to the integration of sustainable energy sources to the distribution networks
including power electronics, grid-connected and stand-alone systems, stability and power quality will be treated;

- To learn different network concepts and their functionalities to adapt with future energy supply trends.

Content

Introduction and interest of sustainable energy — solar electricity, wind energy: availability of primary sources, conversion
technology and applications — hydro power, micro turbines - energy storage systems: accumulators, hydrogen technology -
power electronics components, grid- connection of sustainable energy sources; - stability, control and power quality - island
grids — active distribution networks — voltage regulation — capacity management; Practical assignments to experience modeling
and simulation platform.

2022

Decentral power generation and active networks (5SEBO)

Practical information

Course module
5SEBO

Course type
Graduate School

Credits (ECTS)
5EC

Category

Language of instruction
English

Offered by
Electrical Engineering - Electrical Energy Systems

Remark
Last year subject has been taught:2021/2022. Last examination year 2022-2023.

Short promotional description of the course
The course will enable students to understand change processes in the electric distribution networks with the large-scale
deployment of distributed renewable energy sources.
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Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block GS2
Timeslot(s)
C2-Tu3-4,Fr7-8

Enrolment period
15 June 2022 until 16 October 2022 23:59

Unenrolment
until 7 January 2024 23:59

Entrance requirements

Instructional modes

Instructional modes

e Sign up for retake
Remark

Tests

Tests

o Written examination
Final examination

Test weight
100

Minimum grade

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Written examination

e Block GS2
Enrolment period
15 June 2022 until 8 January 2023 23:59

Unenrolment
until 15 January 2023
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Test date
1 February 2023

e Block GS3
Enrolment period
15 November 2022 until 26 March 2023 23:59

Unenrolment
until 2 April 2023

Lecturer(s)

Co-lecturer

e dr.ir. J. Morren

e prof.dr.ir. J.G. Slootweg
Contactperson for the course
e dr. H.P. Nguyen, MSc
Responsible lecturer

e dr. H.P. Nguyen, MSc
Subject matter expert

e dr. H.P. Nguyen, MSc

Materials

Recommended material

Hand-outs and articles - OASE

Do you want to know more?

dr. H.P. Nguyen, MSc can tell you more about this course.
Send an e-mail to p.nguyen.hong@tue.nl
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Content

Objectives
At the end of the course, the student will be able to:

» describe the relationship between the characteristics of different building materials to building physics processes in the building envelope, esthetics, sustainability, and
applicability in the built environment.

¢ analyze and design external building constructions based on the principles of building physics and the characteristics of building materials.

¢ describe and explain basic building services concepts (heating, cooling, ventilation).Describe the characteristics of different common building materials in terms of
durability, physics, mechanics, esthetics

¢ Describe the production process of common building materials

o Describe and discuss the relations between characteristics of different building materials and the sustainability goals

¢ List the heat losses and gains that occur in a building

» Calculate basic transmission and ventilation heat losses

¢ Recognize and explain different systems/designs for facades, roofs, floors

o Describe the process of surface- and internal condensation

o Describe and discuss the different concepts for building ventilation

o List the most common heating systems and describe their characteristics

e Analyze and describe building constructions based on the principles of building physics and the characteristics of building materials
Design a building envelop based on principles of building physics and the characteristics of building materials

Content

This course aims at introducing the general concepts of circularity and sustainability, by focusing on the different materials used in buildings as well as their energy
performance. Students will learn basic concepts with reference to the material sciences, from cement chemistry to insulating materials, but also more advanced concepts
related to the circular economy and sustainable (e.g. bio-based) materials. In addition, they will learn about the implications of design decisions (building envelope and
building services) on building physics, with a focus on heat gain and loss and the resulting energy demand. They will learn how to link this to, for example, health & comfort,
as well as to the aspect of durability as related to moisture transport. Overall, the aspects of materials, energy, and systems are correlated and analyzed with specific
examples in order to showcase the possible options to build future-proof environments for the user.
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Practical information

Course ID
7B1B10

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Introductory

Instruction language
English

Offered by
The Built Environment - Unit Building Physics and Services

Short promotional description of the course
This course aims at teaching the principles of material sciences and building physics in order to understand the concepts of circularity and energy performance in the built
environment.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 3
Timeslot(s)
D - We 5-8, Tu 9-10, Fr 1-4

Enrolment period
15 November 2023 until 7 January 2024 23:59

Unenrolment
until 5 February 2024 23:59
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Entrance requirements

2023

Circularity and Energy Performance in the Built Environment (7B1B10)

Instructional modes

Instructional modes

¢ Instructional mode to be dertermined
Explanation
Please indicate via comments what type of educational methods you want to use for the course.

Tests

Tests

e Online test
Interim examination

Test weight
10

Minimum grade

Remark
Group work: ?

o Written examination
Final examination

Test weight
90

Minimum grade

Test duration in minutes
180

about:blank
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Remark
Group work: all individual

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Online test

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Written examination

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
18 April 2024

e Block 4
Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment
until 16 June 2024

Test date
4 July 2024
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Lecturer(s)

Contactperson for the course
e dr.ir. TA.J. van Hooff
Lecturer

e dr. F. Gauvin
e dr.ir. R.P. Kramer

o prof.dr.ir. H.J.H. Brouwers
Responsible lecturer

e dr.ir. TA.J. van Hooff
Subject matter expert

e dr.ir. T.A.J. van Hooff

Materials

Do you want to know more?

dr.ir. T.A.J. van Hooff can tell you more about this course.
Send an e-mail to t.a.j.v.hooff@tue.nl
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Content

Objectives
Learning objectives:

1. Students will be able to apply the performance based approach to improve building performance and they will be able to value the concepts, assumptions and limitations
that are related to the methods currently used in the performance based approach.

2. Students will be able to utilize a state-of-the-art building performance simulation tool on a basic level to analyze the performance of a building design and to suggest
design improvements.

3. Students will be able to analyze building measurement data in order to assess building performance.

Content

This course introduces students to building performance assessment (with a focus on energy and indoor environmental quality) during the (pre)design and operational phase
of buildings. The course provides students with the conceptual knowledge to assess the performance of buildings in the (pre)design and operational phase using a variety of
tools (e.g. sensors, data loggers and building performance simulation tools) and methods (e.g. measurement and simulation).

In this course students work with the principle of discovery and problem-based learning following two parallel tracks. Track 1 consists of theoretical assignments based on
concept mapping using Concept Scripts. Students work in pairs and describe and discuss important concepts and questions related the course topics. Track 2 consists of
practical assignments. Students work individually on these practical assignments.

Practical information

Course ID
759X0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Deepening

Instruction language
English

Offered by
The Built Environment - Unit Building Physics and Services
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Short promotional description of the course

This course introduces students to building performance assessment (with a focus on energy and indoor environmental quality) during the (pre)design and operational phase
of buildings. The course provides students with the conceptual knowledge to assess the performance of buildings in the (pre)design and operational phase using a variety of
tools (e.g. sensors, data loggers and building performance simulation tools) and methods (e.g. measurement and simulation).

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 4
Timeslot(s)
A-Mo 1-4, We 9-10, Th 5-8

Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 22 April 2024 23:59

Entrance requirements

Assumed previous knowledge
7T2XO0 Building technology — 7S3X0 Introduction BPS — 3NABO Applied natural sciences conceptual

2023

Introduction building performance (7S9XO0)

Instructional modes

Instructional modes

¢ Instruction

e Lecture
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Tests

Tests

e Final examination
Final examination

Test weight
70

Minimum grade
5

e Interim examination
Interim examination

Test weight
30

Minimum grade

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Final examination

e Block 4
Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment
until 16 June 2024

e Block |
Enrolment period
15 November 2023 until 28 July 2024 23:59

Unenrolment
until 4 August 2024

about:blank 3/4





1/31/24, 12:26 PM Introduction building performance (2023)

Interim examination

e Block 4
Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment

Lecturer(s)

Contactperson for the course
e dr.ir. P. Hoes
Lecturer

e dr.ir. M.G.L.C. Loomans

e drir. R.C.G.M. Loonen
Responsible lecturer

e dr.ir. P. Hoes

Materials

Recommended material

Material will be provided to the students via Canvas. No specific course book is used for this course.

Do you want to know more?

dr.ir. P. Hoes can tell you more about this course.
Send an e-mail to p.hoes@tue.nl

about:blank 4/4






1/31/24, 12:23 PM Healthy & sustainable living environment (2023)

Content

Objectives
At the end of this course the student is able to:

o Describe the global challenges and health threats and their relationship to the built environment on different scale levels: indoor space, Buildings, Neighborhood and City.

o Describe the relevant concepts and its indicators related to the user’s needs for a healthy and comfortable indoor /outdoor space (physical, physiology,
psychology/behavior).

o Evaluate general design solutions with regard to their consequences for a healthy built environment (based on provided concepts/methods) by discussing advantages
and disadvantages of each. Evaluate (design) solutions for defined cases, considering the value propositions and requirements for the user and society (design
guidelines/rules of thumb etc.) by discussing advantages and disadvantages of each.

e Approach a design challenge from an integral and multi-disciplinary perspective by being able to describe and discuss each design decision from various interlocking
points of view.

Personal &Professional Development (P&PD) learning objectives:

o Describe and discuss the pros and cons of design targets.

o List and describe strategies and methods to arrive at a healthy and sustainable built environment.

o Describe the impacts and the implications of the challenges with regard to, e.g., energy transition in the built environment and livable cities.
o Define and describe the SDG framework.

¢ Define and describe the Equity framework.

¢ To list and describe what other ideas are compatible or incompatible with the claim made.

¢ Describe what outcomes may be expected on the basis of that claim? What guarantees can you give on the basis of that idea?

Content

In this course, students will learn the basics regarding making healthy and sustainable built environments. Issues related to such environments will be addressed at different
scales, from spaces and buildings up to cities. Students will learn the causes and consequences of these issues, and how to identify them. Solutions to design healthy,
sustainable, and user-friendly built environments during all stages of the design process will be discussed.

The course starts by explaining the issues in the Built Environment that relate to the global challenges such as good health and wellbeing, affordable and clean energy,
resilient infrastructure, sustainable cities and communities, and climate change and its impacts. The importance of a transition to renewable energy, circularity, and climate
resilient cities will be stressed. The user of the built environment will play a central role in this course.

The course will focus on the basics of designing healthy living environments, starting at the scale of rooms and buildings. What are the requirements for comfortable indoor
spaces and how are energy-efficient and valuable buildings arrived at? Attention will be paid to thermal aspects, lighting, acoustics, air quality, materials, and energy
demand. How do we meet user preferences regarding indoor and outdoor environments and how can we measure these preferences?

Gradually, attention will shift to public spaces and residential neighborhoods. What do citizens want and what are they willing to pay for the things they want? How can we
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design child- and elderly-friendly neighborhoods? And how does the built environment influence the wellbeing of citizens? Aspects related to urban physics like urban
acoustics, wind comfort, insolation, and heat islands, will be discussed but also such subjects as urban density, high rise/low rise buildings, as well as public and green
facilities.

Finally, the course deals with different types of cities, land uses in the city and urban movement. How and why do people move from one place to another? And how can we
influence and simulate changes in land use and movement?

Throughout the course, examples of good and poor real-world cases/practices on each of the scales will be explored.

Practical information

Course ID
7UB1B10

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Introductory

Instruction language
English

Offered by
The Built Environment - the Built Environment

Short promotional description of the course

Students will learn the basics regarding making built environments, ranging from spaces to buildings to cities, more healthy, sustainable, and user-friendly. The course deals
with building physics, urban physics, urban development, and transportation. Basic theories and guidelines will be explained in order to understand the consequences of
design decisions and to assess the quality of designs for buildings and urban environments.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 1
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Timeslot(s)
D - We 5-8, Tu 9-10, Fr 14

Enrolment period
15 June 2023 until 27 August 2023 23:59

Unenrolment
until 4 September 2023 23:59

Entrance requirements

2023

Healthy & sustainable living environments (7UB1B10)

Instructional modes

Instructional modes

¢ Instructional mode to be dertermined
Explanation
Please indicate via comments what type of educational methods you want to use for the course.

Tests

Tests

e Assignment
Interim examination

Test weight
15

Minimum grade

Remark
Group work: ?

o Deliverable
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Final examination

Test weight
0

Minimum grade

Remark
Group work: ?

e Digi STEP Ans
Final examination

Test weight
70

Minimum grade
5

¢ Intermediate tests
Interim examination

Test weight
15

Minimum grade

Remark
Group work: ?

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Assignment

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 22 October 2023
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Deliverable

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 22 October 2023

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Digi STEP Ans

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59

Unenrolment
until 22 October 2023

Test date
9 November 2023

e Block 2
Enrolment period
15 June 2023 until 7 January 2024 23:59

Unenrolment
until 14 January 2024

Test date
1 February 2024

Intermediate tests

e Block 1
Enrolment period
15 June 2023 until 15 October 2023 23:59
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Unenrolment
until 22 October 2023

Lecturer(s)

Healthy & sustainable living environment (2023)

Contactperson for the course
e prof.dr. TA. Arentze
Lecturer

e dr.ir. M.G.L.C. Loomans

e drir. M.P.J. Aarts
Responsible lecturer

e prof.dr. TA. Arentze

Materials

Recommended material

o Materiaal wordt later verstrekt
Will be announced/provided on Canvas

Do you want to know more?

prof.dr. T.A. Arentze can tell you more about this course.

Send an e-mail to t.a.arentze@tue.nl
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Content

Objectives

When designing a building we aim for sustainability, energy safeness, user comfort and architectural expression. Knowledge on the characteristics of building materials and
insight in the physical processes that take place in the building envelope which separates outdoor conditions from indoor conditions, is necessary for designing buildings
which meet the before mentioned criteria.

Therefore the learning objectives of this course are:

e Getting acquainted with the characteristics of different building materials in relation to the physical processes, sustainability, and applicability in the built environment.
o Getting acquainted with the principles of building physics and the processes that occur in a building construction.

¢ Being able to analyze and design external building constructions based on the principles of building physics and the characteristics of building materials.

Content

In our lectures, the characteristics of typically used building material as well as the principles of building physics and the processes that occur in a building envelope are
being explained in relation to sustainability, energy, user comfort and architectural expression.

In practical assignments the obtained knowledge is being put to usage in the analyses, calculation and prediction of processes in buildings. The detailed schedule is posted
on CANVAS.

¢ Interim test 1: homework assignment. Students will work in pairs on the assignment during self-study hours.
¢ Interim test 2 :online test. Weekly, students will answer practice questions during the lectures or at home.

¢ Final test: written exam.

Practical information

Course ID
7S3X0

Course type
Bachelor College

Credits (ECTS)
5EC

Category
Deepening
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Instruction language
English

Follow-up subjects
7S4X0 Building physics and building services engineering

Offered by
The Built Environment - Unit Building Physics and Services

Remark
Last year subject has been taught: 2022/2023 Last examination year: 2023/2024

Short promotional description of the course

This course is an introduction into Building Physics and Material Science. When designing a building we aim for sustainability, energy efficiency, safety, user comfort and
architectural expression. Knowledge on the characteristics of building materials and insight in the physical processes that take place in the building envelope which
separates outdoor conditions from indoor conditions, is essential for designing buildings which meet the before mentioned criteria.

Course enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Course.

Enrolment periods

e Block 3
Timeslot(s)
D - We 5-8, Tu 9-10, Fr 1-4

Enrolment period
15 November 2023 until 7 January 2024 23:59

Unenrolment
until 5 February 2024 23:59

Entrance requirements

Assumed previous knowledge
3NABO / 3NBBO / 3NCBO - Applied natural/physical sciences
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2023

Introduction building physics and material science (7S3X0)

Instructional modes

Instructional modes

e Sign up for retake

Tests

Tests

e Assignment
Interim examination

Test weight
10

Minimum grade

Remark
Group work: all group work, in pairs

e Online test
Interim examination

Test weight
20

Minimum grade

Remark
Group work: all individual

o Written examination
Final examination

Test weight
70
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Minimum grade
5

Test duration in minutes
180

Remark
Group work: all individual

Test enrolment

OSIRIS Student
You can register yourself via OSIRIS Student. To do so, go to Enroll / Test.

Assignment

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
Online test

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
Written examination

e Block 3
Enrolment period
15 November 2023 until 24 March 2024 23:59

Unenrolment
until 31 March 2024

Test date
11 April 2024

e Block 4
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Enrolment period
15 November 2023 until 9 June 2024 23:59

Unenrolment
until 16 June 2024

Test date
27 June 2024

Lecturer(s)

Contactperson for the course
e prof.dr.ir. H.J.H. Brouwers
Lecturer

e dr. F. Gauvin
e dr.Q.Yu
e dr.ir. M.P.J. Aarts

dr.ir. T.A.J. van Hooff

e prof.dr.ir. M.C.J. Hornikx
Responsible lecturer

o prof.dr.ir. H.J.H. Brouwers
Subject matter expert

e prof.dr.ir. H.J.H. Brouwers

Materials

Required material

Book: Materials for Architects and Builders, Fourth edition; Routlegde Taylor and Francis Group, London/ New York; Arthur Lyons. ISBN: 978-1-85617-519-7
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Readers: to be downloaded as pdf. from Canvas.

Recommended material

Lectures, oral information and PPs (pdf copies online)

Do you want to know more?

Introduction BPS (2023)

prof.dr.ir. H.J.H. Brouwers can tell you more about this course.

Send an e-mail to jos.brouwers@tue.nl
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Inhoud

Leerdoelen en inhoud

Doel
The student is able (in a team) to:

o Complete a predefined design and modelling process.
e Execute a modelling plan using a fixed framework

e Design and execute an experiment

Describe the complete design process

Inhoud

In this design study, the students design and realize a small-scale Solar Heat Storage System. For the optimization of this
system a (quasi-) 1D model of a solar collector needs to be developed, which should deal with various heat transfer
mechanisms:

¢ Conductivity: for the determination of an ideal insulation material and thickness
e Convection: internal convection tube and natural convection

¢ Radiation absorption of radiant heat in the absorber

e Heat capacity / heating

The students will realize their optimized design and test it using an “artificial sun”.

Onderwijstype
Challenge based

Prototyping/modelling

2024

Solar heat system (4CBLBO00)

Praktische informatie

Cursus
4CBLB00O

Cursustype
Bachelor College

Studiepunten (ECTS)
5EC

Categorie
Verdiepend

Voertaal
Engels
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Aangeboden door
Mechanical Engineering - Werktuigbouwkunde

Opmerking
Mandatory on campus education plus practical sessions. See Canvas 4CBLBO00 This course replaces 4GA50

Korte wervende omschrijving van de cursus

Climate change and global warming are main challenges in modern society. In 2015, 195 countries join the Paris climate
agreement, which sets out a global action plan to limit the global warming. To reduce the CO2 emissions, sustainable energy
systems play an essential role. Here, we focus on solar water heating systems for domestic use. The aim of this student project
is to design, build and test a solar heat system. With this system an amount of water should be heated up as much as possible.
This is checked by tapping 1 liter of water from the storage tank at the end of a test cycle, and measuring its temperature
increase.

Cursusinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Cursus.

Inschrijfperiodes

e Blok 1
Timeslot(s)
A-ma 1-4, wo 9-10, do 5-8, B - ma 5-8, do 9-10, wo 1-4

Inschrijfperiode
15 juni 2024 t/m 25 augustus 2024 23:59

Uitschrijfperiode
t/m 2 september 2024 23:59

Ingangseisen

Ingangseisen cursusinschrijving
Je moet voldoen aan de volgende eisen

e Geen van onderstaande cursussen mag zijn behaald
o De propeller (4GA20)
o Air-compressor design analysis (4GA30)

o Solar heat system (4GA50)

Werkvormen

Werkvormen

e Bouwen prototype
Aanwezigheidsplicht
Ja

Opmerking

¢ Casusondersteunend college
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Aanwezigheidsplicht
Ja

Opmerking

e CBL groepsbijeenkomst
Aanwezigheidsplicht
Ja

Opmerking
Mandatory on campus education: Two meetings per week plus practical sessions and assessment. See Canvas 4CBLB00

e Mid term presentaties
Aanwezigheidsplicht
Ja

Opmerking

o Testen prototype
Aanwezigheidsplicht
Ja

Opmerking

Toetsen

Toetsen

¢ Individuele beoordeling
Tussentoets

Weging
50

Minimum cijfer
6

Beoordeling
25% tutor, 25% peer review

e \erslag en presentatie
Eindtoets

Weging
50

Minimum cijfer
6

Toetsinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Toets.

Individuele beoordeling
e Blok 1
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Inschrijfperiode
15 juni 2024 t/m 13 oktober 2024 23:59

Verslag en presentatie

e Blok 1
Inschrijfperiode
15 juni 2024 t/m 13 oktober 2024 23:59

e Blok 2
Inschrijfperiode
15 juni 2024 t/m 5 januari 2025 23:59

Docent(en)

Contactpersoon van de cursus
o dr.ir. A.J.H. Frijns
Codrdinator

e M.E. Postema

e W.T. Oud
Mede-docent

e dr. G. Finotello
e dr. W. Bartels

¢ M.A.J.M. Beving
Verantwoordelijk docent

e dr.ir. AJ.H. Frijns

Materialen

Aanbevolen materiaal

Casusinformatie 4CBLBO0O0 via Canvas

Meer weten?

dr.ir. A.J.H. Frijns kan je meer vertellen over deze cursus.
Stuur een een e-mail naar a.j.h.frijns@tue.nl

Aanvullende informatie

Inlichtingen kunnen worden ingewonnen bij:
CBL codrdination: me.cbl@tue.nl
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Inhoud

Leerdoelen en inhoud

Doel
After finishing the course, the student is able to:

o Design, manage and perform specific tasks on a short research project within a small team.

e Prepare and run MC simulations following the examples and analyze the results.

o Evaluate the suitability of the project making bibliography-based decisions, and maintaining a critical approach.
« Communicate the results in writing and oral form to their peers, and tutor(s) in a clear way.

Inhoud

During this course, the students have the opportunity to immerse themselves in a research-based program. Following the
provided planning the elements and deliverables, the students will design a research project of their choice. The teams will be
formed by five students with diverse backgrounds and skills. The teams will be created using the entry questionnaire. The
participants will develop and scheduled their group meetings, and they will share their advancements with their tutor once a
week. See the principal elements and rules in "tutor meetings".

During the course duration, the students will have access to computational resources and additional material of interest. The
useful links and resources will be available for every participant; according to their previous experience and skills, they will be
directed and advised to follow particular material. They will learn how to coordinate a project and communicate effectively with
the team members and external assessors, e.g., tutor, committee, and other participants. They will have the opportunity to
showcase their findings in a final presentation. After the public dissemination and round table discussion, the participants will
decide by votation the team recipient of the 'Best Project Award'.

Challenge

In the framework of the European Climate Action, the 2030 targets are: 40% cuts in greenhouse gas emissions, 32% share for
renewable energy, and 32.5% improvement in energy efficiency. Within this framework, you (team) have to develop a solution.
You will create and carry out a research plan that solves or improves one of the topics, including, but not limited to:

e Carbon capture and utilization
¢ Sequestration of valuable chemicals
e Capture of pollutants and volatile compounds

e Energy storage

To know more about the targets, you can consult:

https://ec.europa.eu/energy/topics/renewable-energy_en

https://ec.europa.eu/energy/topics/energy-efficiency_en

The challenge has the only restriction to use (part of) the methodology, techniques, and software presented in week 1. Still, it is
not limited to it, allowing the students to bring their own knowledge and expertise.
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2024

Monte Carlo Simulations for Energy Applications (4EM80)

Praktische informatie

Cursus
4EM80

Cursustype
Graduate School

Studiepunten (ECTS)
5EC

Categorie

Voertaal
Engels

Aangeboden door
Mechanical Engineering - Energy Technology

Opmerking
Let op! Maximum aantal deelnemers is 30

Algemene informatie rondom deze cursus
Registration is on basis of first-come first serve. In case of over-subscription you are placed on a waiting list. It is the student's
responsibility, in case of a waiting list, to register for an alternative course, if necessary, within the regular registration period.

Cursusinschrijving

Wachtlijst
Voor deze cursus kan een wachtlijst gelden. De procedure en criteria voor plaatsing worden aangekondigd in de
cursuscatalogus.

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Cursus.

Inschrijfperiodes

o Blok GS4
Timeslot(s)
E - ma 9-10, di 5-8, do 1-4

Inschrijfperiode
15 november 2024 t/m 23 maart 2025 23:59

Uitschrijfperiode
t/m 8 juni 2025 23:59

Ingangseisen

Veronderstelde voorkennis
41 M30 Multiscale modelling for polymer mechanics (recommended) 4EM40 Heat and flow in microsystems (recommended)
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Werkvormen

Werkvormen

¢ College met Notebook
Opmerking

o Eindpresentatie
Aanwezigheidsplicht
Ja

Opmerking

e Groepsbijeenkomst
Aanwezigheidsplicht
Ja

Opmerking

o Startbijeenkomst
Opmerking

Toetsen

Toetsen

e Verslag en presentatie
Eindtoets

Weging
100

Minimum cijfer

Beoordeling
Individual grade (30%) = 5.0 : Peer review 10%, Reflective report 20% + Group grade (70%), = 5.0: Presentation 5%, Final
presentation 20%, report 45%

Toetsinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Toets.

Verslag en presentatie

e Blok GS4
Inschrijfperiode
15 november 2024 t/m 8 juni 2025 23:59

Uitschrijfperiode
t/m 8 juni 2025

e Blok GS-I
Inschrijfperiode
15 november 2024 t/m 27 juli 2025 23:59
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Uitschrijfperiode
t/m 27 juli 2025

Docent(en)

Contactpersoon van de cursus
e dr. A. Luna Triguero
Materiedeskundige

e dr. A. Luna Triguero
Verantwoordelijk docent

e dr. A. Luna Triguero

Materialen

Aanbevolen materiaal

Handouts via Canvas

Access to computational resources

Software and tutorials via Canvas

Meer weten?

dr. A. Luna Triguero kan je meer vertellen over deze cursus.
Stuur een een e-mail naar a.luna.triguero@tue.nl
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Inhoud

Leerdoelen en inhoud

Doel

Na het volgen van deze cursus, zal de student ervaring hebben met de principes en werking van verschillende typen warmte-
en koudeopslag in vloeistof, vaste stof,, bodemopslag, faseovergangsmaterialen en thermochemische materialen, de
voornaamste karakteristieken en beperkingen van deze typen opslag en typische toepassingen.

Inhoud

e Energie opslag algemeen: waarom en wanneer nodig, verschillende typen, algemene principes, analogie tussen thermische
en elektrische opslag

o Warmte opslag in vloeistoffen (stratificatie, toevoer ontwerp, verlies mechanismen, isolatie en warmtewisselaars).
e Warmte opslag in vaste stof (materialen, warmteoverdracht, toepassingen)

o Warmte & Koude opslag in de grond (ATES, BTES; eigenschappen van bodemopslag van warmte, warmtepompen en
systeemontwerp)

o Warmte & Koude opslag in faseovergangsmaterialen (typen PCM, PCM slurries, toepassingen van PCM)

o Warmte & Koude Opslag in thermochemische materialen (algemene principes en materialen, absorptiewarmtepompen en
koelers, warmte en damptransport, reactor ontwerp, mogelijke toepassingen).

Bij al deze opslag typen zal aandacht worden besteed aan de eigenschappen op zowel component als systeemniveau

2024

Thermal energy storage (4EM50)

Praktische informatie

Cursus
4EM50

Cursustype
Graduate School

Studiepunten (ECTS)
25EC

Categorie

Voertaal
Engels

Aangeboden door
Mechanical Engineering - Energy Technology

Opmerking
Overlap met vak 4SE300NL. Het is niet mogelijk beide vakken te combineren.
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Cursusinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Cursus.

Inschrijfperiodes

e Blok GS3
Timeslot(s)
A2 -ma 3-4,do 7-8

Inschrijfperiode
15 november 2024 t/m 5 januari 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025 23:59

Ingangseisen

Veronderstelde voorkennis
4PBO00 - Warmte en stroming (aanbevolen)

Ingangseisen cursusinschrijving
Je moet voldoen aan de volgende eisen

¢ Geen van onderstaande cursussen mag zijn behaald

o Thermal energy storage & demand (Online) (4SE300NL)

Werkvormen

Werkvormen

¢ College Online
Opmerking

e Q&AOnline
Opmerking

Toetsen

Toetsen

o Schriftelijke toets
Eindtoets

Weging
100

Minimum cijfer
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Toetsinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Toets.

Schriftelijke toets

e Blok GS3
Inschrijfperiode
15 november 2024 t/m 23 maart 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025

Toetsdatum
14 april 2025

¢ Blok GS4
Inschrijfperiode
15 november 2024 t/m 8 juni 2025 23:59

Uitschrijfperiode
t/m 8 juni 2025

Toetsdatum
30 juni 2025

Docent(en)

Contactpersoon van de cursus
e prof.dr. H.A. Zondag
Materiedeskundige

e prof.dr. H.A. Zondag
Verantwoordelijk docent

¢ prof.dr. H.A. Zondag

Materialen

Verplicht materiaal

Reader

handouts
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Meer weten?

prof.dr. H.A. Zondag kan je meer vertellen over deze cursus.
Stuur een een e-mail naar h.a.zondag@tue.nl
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Inhoud

Leerdoelen en inhoud

Doel

Na het volgen van deze cursus, zal de student ervaring hebben met de principes en werking van verschillende typen warmte-
en koudeopslag in vloeistof, vaste stof,, bodemopslag, faseovergangsmaterialen en thermochemische materialen, de
voornaamste karakteristicken en beperkingen van deze typen opslag en typische toepassingen. Ook zal de student inzicht
hebben in de mogelijkheden van verschillende typen warmtepompen en andere vormen van warmteterugwinning. Ten slotte zal
de student een overzicht krijgen van de warmtevraag in de verschillende sectoren (gebouwde omgeving, landbouw, industrie)
en mogelijkheden om deze te reduceren met focus op bovengenoemde technieken. In het bijzonder zal hierbij aandacht
besteed worden aan de procesindustrie, met aandacht voor de energievraag van de energetisch gezien belangrijkste
industriele processen en de mogelijkheden om deze energievraag en bijbehorende CO2 emissies te reduceren met on-site
maatregelen, met aandacht voor 0.a. procesaanpassingen, warmteterugwinning, warmtepompen en elektrificatie.

Inhoud
Deel A Technologie

¢ Energie opslag algemeen: waarom en wanneer nodig, verschillende typen, algemene principes, analogie tussen thermische
en elektrische opslag

o« Warmte opslag in vloeistoffen (stratificatie, toevoer ontwerp, verlies mechanismen, isolatie en warmtewisselaars).
o« Warmte opslag in vaste stof (materialen, warmteoverdracht, toepassingen)

 Warmte & Koude opslag in de grond (ATES, BTES; eigenschappen van bodemopslag van warmte, warmtepompen en
systeemontwerp)

 Warmte & Koude opslag in faseovergangsmaterialen (typen PCM, PCM slurries, toepassingen van PCM)

¢ Warmte & Koude Opslag in thermochemische materialen en metal fuels (algemene principes en materialen,
absorptiewarmtepompen en koelers, warmte en damptransport, reactor ontwerp, mogelijke toepassingen).

¢ Industriele warmtepompen en andere vormen van warmteterugwinning

Deel B Energievraag & toepassing technologie
e Overzicht energievraag wereld / EU / NL (elektriciteit en warmte)
e Energievraag gebouwde omgeving / landbouw / transport

o Energievraag hoge temperatuur processen in industrie (>250C); metaal, glas, keramiek, cement, chemie, raffinage,
energiecentrales

o Energievraag lage temperatuur processen in industrie (<250C); chemie, papier, voeding

e Mogelijkheden om de warmtevraag en CO2 emissies te reduceren in bovengenoemde sectoren met 0.a. warmteopslag,
(industriele) warmtepompen, warmteterugwinning en radicale procesinnovatie.

For non-TU/e students: This course requires knowledge of integration and differentiation, basic thermodynamics, basic heat
transfer equations (basic knowledge on convection, conduction).

The course is totally delivered online.

Assessment consists of one final exam that will take place on TU/e campus.
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2024

Thermal energy storage and demand (4SE300NL)

Praktische informatie

Cursus
4SE300NL

Cursustype
Graduate School

Studiepunten (ECTS)
5EC

Categorie

Voertaal
Engels

Aangeboden door
Mechanical Engineering - Energy Technology

Opmerking
Overlap met vak 4EM50. Het is niet mogelijk beide vakken te combineren.

Cursusinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Cursus.

Inschrijfperiodes

¢ Blok GS3
Timeslot(s)
A2 -ma 3-4,do 7-8

Inschrijfperiode
15 november 2024 t/m 5 januari 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025 23:59

Ingangseisen

Veronderstelde voorkennis
4PBO00 - Warmte en stroming (aanbevolen)

Ingangseisen cursusinschrijving
Je moet voldoen aan de volgende eisen

e Geen van onderstaande cursussen mag zijn behaald
o Thermal energy storage (4EM50)
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Werkvormen

Werkvormen

¢ College Online
Opmerking

e Q&A Online
Opmerking

Toetsen

Toetsen

o Schriftelijke toets
Eindtoets

Weging
100

Minimum cijfer

Toetsinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Toets.

Schriftelijke toets

o Blok GS3
Inschrijfperiode
15 november 2024 t/m 23 maart 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025

Toetsdatum
14 april 2025

e Blok GS4
Inschrijfperiode
15 november 2024 t/m 8 juni 2025 23:59

Uitschrijfperiode
t/m 8 juni 2025

Toetsdatum
30 juni 2025
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Docent(en)

Contactpersoon van de cursus
¢ prof.dr. H.A. Zondag
Materiedeskundige

e prof.dr. H.A. Zondag
Verantwoordelijk docent

e prof.dr. H.A. Zondag

Materialen

Verplicht materiaal

Reader

handouts

Meer weten?

prof.dr. H.A. Zondag kan je meer vertellen over deze cursus.
Stuur een een e-mail naar h.a.zondag@tue.nl

about:blank 4/4



mailto:h.a.zondag@tue.nl




12/10/24, 2:06 PM Energy Geoscience (2024)

Inhoud

Leerdoelen en inhoud

Doel
Kennis van hoofdprocessen en ontwikkelingen in energetische toepassingen van de ondergrond.

Inhoud
economics, general picture of subsurface applications/operations, getting fluid out, putting fluids in , extracting heat

week 2:
thermodynamics, fluid flow, permeability, heat transport, (hint towards wetting/ multiphase flow/ reactive transport/ PVT)

week 3:
Geohydrology, water table, water divide, Dupuit assumption, Boussinesq equation, radial flow, extraction and injection well

week 4:
Earth's history, stratigraphic table, Geology of the Netherlands, rock types, characteristics of porous reservoirs, hint to seismics,
hint to geomechanics and geochemistry in context of subsurface utilization

week 5:
Geomechanics

week 6

continuation PVT (degassing, Joule Thomson effect) and multiphase flow (EOR: e.g. changes in viscosity/ interfacial tension
and how this enhances production)

week 7

Reactive transport examples (Mineralization/Dissolution - CO2 storage), Geobiology (H2 storage), Recap of previously

introduced concepts in context of renewables (e.g. multiphase flow in cycling hydrogen)

The course is currently considered for redesign.

2024

Energy Geoscience (4BM50)

Praktische informatie

Cursus
4BM50

Cursustype
Graduate School

Studiepunten (ECTS)
25EC

Categorie

Voertaal
Engels
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Aangeboden door
Mechanical Engineering - Energy Technology

Cursusinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Cursus.

Inschrijfperiodes

e Blok GS3
Timeslot(s)
D - wo 5-8, di 9-10, vr 1-4

Inschrijfperiode
15 november 2024 t/m 5 januari 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025 23:59

Ingangseisen

Veronderstelde voorkennis
Basic knowledge of chemistry (aanbevolen)

Werkvormen

Werkvormen

o Begeleide Zelfstudie
Opmerking

e College
Opmerking

Toetsen

Toetsen

¢ Schriftelijke toets
Eindtoets

Weging
100

Minimum cijfer

Toetsinschrijving

OSIRIS Student
Je kunt jezelf inschrijven via OSIRIS Student. Ga hiervoor naar Inschrijven / Toets.
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Schriftelijke toets

e Blok GS3
Inschrijfperiode
15 november 2024 t/m 23 maart 2025 23:59

Uitschrijfperiode
t/m 23 maart 2025

Toetsdatum
17 april 2025

¢ Blok GS4
Inschrijfperiode
15 november 2024 t/m 8 juni 2025 23:59

Uitschrijfperiode
t/m 8 juni 2025

Toetsdatum
26 juni 2025

Docent(en)

Contactpersoon van de cursus
e dr. M. Rucker
Materiedeskundige

o prof.dr. M. Golombok
Mede-docent

e dr. M. Ricker
e dr. W. Bartels

o prof.dr.ir. D.M.J. Smeulders
Verantwoordelijk docent

o prof.dr. M. Golombok

Materialen

Aanbevolen materiaal

e-book access via Canvas

about:blank 3/4





12/10/24, 2:06 PM Energy Geoscience (2024)

Meer weten?

dr. M. Ricker kan je meer vertellen over deze cursus.
Stuur een een e-mail naar m.rucker@tue.nl
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