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Forward
Liebe Leserin, lieber Leser
Das Studienjahr 2018/19 war so interessant und kurzweilig wie je
zuvor. Die HSLU Technik & Architektur durfte 37 MSE-Absolventen
diplomieren. Ausgebildet als Experten und Führungskräften von
morgen, können Sie stolz sein, auf das was sie sich erarbeitet und
erreicht haben.
Auf den folgenden Seiten finden Sie eine Übersicht dieser
Absolventen und deren Projekte sowie einen Einblick in das
vergangene Studienjahr mit all seinen Veranstaltungen und
Exkursionen. Wir haben dieses Buch als kleine Erinnerung für die
Absolventen gestaltet und hoffen, dass es allen Lesern als Quelle der
Inspiration und Motivation dient.
Wir sind zuversichtlich, dass in Zukunft nicht nur unsere Studierenden
ihre persönliche Karriere entwickeln, sondern sich auch der MSE an
die sich ständige wandelnde Umwelt adaptiert und den wachsenden
Branchenanforderungen von morgen anpassen wird.
Wir bedanken uns von ganzem Herzen bei allen Advisoren, Dozenten
und Industriepartnern, welche den Master of Science Engineering
erst möglich machen. Weiter gratulieren wir unseren Abgängern und
wünschen Ihnen viel Erfolg und Herzblut für Ihre Zukunft.

Dear Reader
The 2018/19 academic year has been as exciting and fast paced
as ever. With 36 MSE graduates successfully tuning their
expertise and experience towards future orientated technology, we
at HSLU T&A are confident that we are saying farewell to
developed professionals, and specifically, to tomorrow’s industry
experts and leaders.
In the following pages you will find a summary of cutting edge
research from graduates and current students, in addition to
events, excursions and daily happenings of MSE. We hope this
provides graduates a small memento of thier successful studies,
but also insight, inspiration and motive for all our readers and
prospective students.
We would like to thank all advisors, lecturers and industry partners,
without which, the culmination of the academic year would not
have been possible. Finally, we would like congratulate our
graduating students – we wish you good luck and a lot of vigour
for your future.
Looking forward, we are confident that not only our students are
taking charge in the development of their own careers, but also
that the MSE also continues to adapt and grow to meet upcoming
challenges and industry needs of tomorrow.

Prof. Dr. Jörg Worlitschek
Head of Studies
Master of Science in Engineering

The MSE is the possibility to deal with specific
topics and deepen one‘s knowledge.
The ideal educational continuation for
knowledge-hungry students
Benjamin Schroeteler
E&E

Events & Excursions

CERN, Geneva
MSE Excursions
The MSE students participated in two study related

In the spring term, students travelled to Villigen to

excursions throughout the 2018/19 academic year.

visit the Paul Scherrer Institute (PSI), the largest

During the fall semester visit to CERN in Geneva,

research institute for natural and engineering

students gained insight into the research facility’s

sciences in Switzerland, focusing on the areas of

data centre, halls of the antimatter test benches

matter and material, energy and environment and

and the ELENA project, followed by a visit to the

human health. They participated in a tour through

site’s permanent exhibitions, ‘Universe of

the ‘Large Research Facilities’ including the Swiss

Particles’ and ‘Microcasm’.

Light Source SLS, Swiss Spallation Neutro

Paul Scherrer Institute (PSI), Villingen

Source SINQ and the Proton Therapy Centre.

The specialisation specific visits allowed students

Additionally, students of the Business Engineering

to contextualise their theoretical knowledge in

and Production specialisation had the opportunity

addition to exploring potential career

to part in company visits to Schlinder, located in

opportunities.

Ebikon, and Lufthansa Systems in Opfikon in the
fall, followed by visits to Komax AG, located in
Dierikon Lucerne and Siemens Building
Technologies headquarters in Zug, in the spring.
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MSE Colloquium
During the 2018/19 academic year, the Master of

Prof. Roberto Bossard and Lukas Gernet presented

Science in Engineering program held their biannual

their perspective to their similar student-advisor/

Colloquium, welcoming current and prospective

mentor-mentee relationships between the

students, alumni and staff to participate in the

Professors and students in their Master of Arts in

presentations of graduating master student’s

Music program.

thesis research. This year, 34 graduating students

Concluding the presentations and events,

participated in the event, presenting their state of

attendees enjoyed discussing the research

the art research succinctly in three

further and networking during an Apero and

minutes, followed by an open question round.

Fondue Plausch.

Research topics ranged over the five MSE
specialisations, namely Business Engineering and
Production, Civil Engineering and Buildting
Technology, Industrial Technologies, Energy and
Environment and Information and Communication
Technologies.
Contributing to the evenings, students and
audience members were joined by thoughtprovoking guest speakers. In the fall semester,
Roger Britschgi, CEO and Head of Sales and
Marketing at PanGas AG, shared insight into his
career progression and motivated students to take
their next steps. During the spring event, guest
speakers from the HSLU Music School, Prof.

MSE Colloquium, spring semester

Insights from Our Students Studying Abroad

Anet Mathews (BEP)

Marius Vogel (BEP)

University of The Sunshine Coast, Australia

Tsinghua University, China

Hen
tius, nus que vit vit accus eum labor
aut que sum con nem r
et f
enisse cor
Et quam v
Matthias Reich (E&E)
Centre for Renewable Energy Studies at Stellenbosch University, South Africa
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BEP

Business Engineering and Production

Forward

Liebe Leserin, lieber Leser
Das MSE-Fachgebiet Business Engineering and Production entwickelt
sich qualitativ und quantitativ sehr erfreulich und die Nachfrage
nimmt weiter zu. Neben den sehr guten Absolventinnen und
Absolventen des Bachelorstudiums an HSLU T&A treten zunehmend
auch Studierende von anderen Hochschulen aus der Schweiz und aus
dem Ausland in unser Masterstudium ein. Diese Diversität ist
inspirierend und fördert die Kreativität. Auf den folgenden Seiten
geben wir Ihnen einen Überblick über die im Fachgebiet Business
Engineering and Production engagierten Advisoren. Die
vorgestellten Masterthesen unser Absolventinnen und Absolventen
zeigen die grosse Bandbreite der bearbeiteten Forschungsthemen
in unserem Fachgebiet. Den auftraggebenden Unternehmen, die in
ganz verschiedenen Branchen tätig sind, möchten wir an dieser Stelle
vielmals für die gute Zusammenarbeit und Unterstützung danken.
Einige unserer Industriepartner sind im Rahmen von Exkursionen von
unseren Studierenden besucht worden, z.B. Pilatus Aircraft in Stans
und Liebherr Machines in Bulle im September 2018, Schindler in
Ebikon und Lufthansa Systems FlightNav in Opfikon im November
2018 und Komax in Dierikon und Siemens BT in Zug im März 2019.
Unseren Absolventinnen und Absolventen wünschen wir für die
berufliche und private Zukunft alles Gute. Bleiben Sie mit uns im
Kontakt – über die sozialen Medien oder durch die Teilnahme an
unseren nächsten BEP Masterclass Events.

Dear Reader
MSE‘s Business Engineering and Production specialisation is
performing very well in terms of both quality and quantity, and
for the program demand is continuing to grow. In addition to the
very good graduates of the Bachelor‘s program at the Lucerne
University of Applied Sciences and Arts - Technology & Architecture, students from other universities in Switzerland and abroad
are increasingly enrolling in our Master‘s program. This diversity is
inspiring and promotes creativity.
On the following pages we will give you an overview of the advisors
engaged in the field of Business Engineering and Production. The
master theses presented by our graduates show the wide range of
research topics in our field. We would like to take this opportunity
to thank the commissioning companies, which are active in very
different industries, for the excellent cooperation and support.
Some of our industrial partners have been visited by our students
during excursions, e.g. Pilatus Aircraft in Stans and Liebherr
Machines in Bulle in September 2018, Schindler in Ebikon and
Lufthansa Systems FlightNav in Opfikon in November 2018 and
Komax in Dierikon and Siemens BT in Zug in March 2019.
We wish our graduates all the best for their professional and
personal future. Stay in touch with us - through the social media or
by participating in our next BEP Masterclass events.

Prof. Dr. Sascha Götte
Business Engineering and Production
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BEP Advisors
Advisors

Prof. Dr. Ulrich Dersch

Dr. Silvio Di Nardo

Focus: Aircraft Data and Sensor Networks, Smart Grid Data

Focus: Product Development, User Needs, Design Thinking,

Networks, Power Line Communication, Computer Networks and

Regulatory Affairs, Product Risk Management, Usability

Protocols, Product Innovation, Business Planning &
Development

Prof. Dr. Sascha Götte

Prof. Dr. Christoph Imboden

Focus: Marketing Management, Strategic Management,

Focus: Technology Management, Innovation Management,

International Management

Product Management, Market Analysis, Business Model
Development

Prof. Dr. Björn Jensen

Prof. Dr. Michael Kellerhals

Focus: Embedded Systems, Distributed Embedded Systems,

Focus: Open Innovation, Alliance Management, Corporate

Robotics, 3D laser measurement, Autonomous Systems

Venturing, Cross-Industry Collaboration, Product Development

Prof. Dr. Patrick Link

Fabio Mercandetti

Focus: Entrepreneurship, Lean Start-up, Design Thinking, Agile

Focus: Operations Management, Corporate Development,

Methods, Product and Service Management, Collaboration

Collaborations, Start-ups

Management
18/19 Yearbook ¦ Page 10

BEP Advisors

Dr. Clemente Minonne

Prof. Dr. Sabine Sulzer Worlitschek

Focus: Digital Business Transformation, Knowledge

Focus: Business model innovation in the energy industry, holistic

Management, Business Process Innovation, Analysis of

assessments of energy systems, innovation management, B2B

Complex Business Processes

marketing, energy efficiency measures in industry

Prof. Dr. Claas Wagner

Dr. Shaun West

Focus: System Dynamics, Life Cycle (cost) Analysis, Energy

Focus: Service Desing, Industry 4.0 for Services, Customer

Efficiency Measures, Emission Accounting, CSR Strategies,

Experience, Service and Product Innovation, B2B Marketing,

Process Analytical Technologies

Service Operations

What I will always remember about my time
spent studying my MSE is...?

The interdisciplinary cooperation
and exchange with students from
different backgrounds
Pascal Scherrer
BEP

HS18 - Specialisation Projects 1 & 2
Entwicklung eines Geschäftsmodells für die Fernanbindung von
Brandmeldezentralen
Changekonzept Schauer Agrotronic AG

Markus Besendorfer
Prof. Dr. Sascha Götte
Michael Birrer
Dr. Silvio Di Nardo

PLUS Avionics – Value Proposition for Aviation Applications

Beni Brun
Prof. Dr. Sascha Götte

Auswirkungen von ISO13485 auf die Produktionsabteilung der KNF Flodos
AG
Servitization of Usability Engineering within the Medical Device Area

Simon Renè Burri
Fabio Mercandetti
Claude Flury
Dr. Silvio Di Nardo

Closing the Data to Action Gap with Service Knowledge Dashboards

Philipp Hamm
Prof. Dr. Sascha Götte

Use Case für die Mehrwertgenerierung durch das definiere
Dermatoskop mit speziellem Fokus auf die Nutzung von e-Health

Samuel Hoop
Dr. Silvio Di Nardo

Plattformen
Ecosystem Innovation for Pharma Supply Chains

Michael Huonder
Dr. Shaun West

HS18 - Specialisation Projects 1 & 2
Datenauswertung Beschichtungsmaschine („Explorer“) Perlen

Marcel Leuthold
Fabio Mercandetti

How can complex processes be presented in a simple way?

Daniel Lipovac
Prof. Dr. Patrick Link

Techno-ökonomische Optimierung von Speicherkapazitäten für
den Zusammenschluss von Eigenverbrauchern auf Quartierebene

Richard Lüchinger
Prof. Dr. Sabine SulzerWorlitschek

A case book of practise on overcoming the challenges of change
management associated with servitization
Identifying Sulzer’s globally owned real estate with the greatest
renewable energy potential & rate of return
Train certification process, norms and communication busses –
challenges and impacts for a certification ready PLC solution
Potentialanalyse von “Smart contracts” basierend auf
Blockchain-Technologie für Eigenverbrauchsgemeinschaften
Radikales Gesamtkonzept der Zukunft zur Mobilität in der Schweiz

Anet Mathews
Dr. Shaun West
Tanaka Mbavarira
Prof. Dr. Christoph Imboden
Filip Mestrovic
Prof. Dr. Ulrich Dersch
Cyrill Meyer
Prof. Dr. Sabine Sulzer
Yves Müller
Prof. Dr. Christoph Imboden
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FS19 - Specialisation Projects 1 & 2
AIOps Maturity Assessment

Linus Bächler
Dr. Shaun West

Produktdatenmanagement als Grundlage für die Digitalisierung eines
Medizintechnikunternehmens
Development of a maturity model for a digital business
transformation
Development of a marketing concept for the start-up, Spectroplast AG

Patrick Bauen
Dr. Silvio Di Nardo
Carlos A. C. Camacho
Prof. Dr. Clemente Minonne
Rachel Cummings
Prof. Dr. Sascha Götte

Analysing the needs of the market segment ‘consulting’ for Trihow AG

Shreya Dey
Prof. Dr. Sabine Sulzer

Product Lifecycle Management as enabler for a digital
transformation
Optimization of Phase-in A319 within Lufthansa CityLine and
Creation of a Benchmark for Project Management
Fostering Open Innovation and the Swiss Innovation Ecosystem at
Roche Diagnostics

Claude Flury
Dr. Silvio Di Nardo
Anet Mathews
Prof. Dr. Sascha Götte
Lauren McMillan
Prof. Dr. Michael Kellerhals

FS19 - Specialisation Projects 1 & 2
Methodology development for the systemic analysis of RDES projects

Maria-Eleni Papaefthymiou
Prof. Dr. Claas Wager

Multiple benefits of electric Motor and drive system in Switzerland

Victoria Pyatova
Dr. Shaun West

Servitization of Usability Engineering within the Medical Device Area

Claude Flury
Dr. Silvio Di Nardo

Integration von Waston Services in Roboter Pepper

Raphael Tholl
Prof. Dr. Björn Jensen

The Value Determinants of Cryptocurrencies

Marius Vogel
Prof. Dr. Claas Wagner

FS19 - Master Theses
Servitization – Vom Produkt- zum Serviceanbieter

Samuel Hoop
Dr. Silvio Di Nardo

Industry 4.0 – advancing operation excellence by using data smartly

Zef Doda
Dr. Shaun West

Market analysis and possible sales strategy of an evaporation system
for digestates

Christoph Stich
Prof. Dr. Sascha Götte
18/19 Yearbook ¦ Page 16

A word of advice for new MSE students?

Speak to the people around you.
They are in the same situation as you
and it is easier and more fun together.
And always have a backup plan...
Fabio Marco Johner
IndT

Continuous Improvement of Ground Operations in Lufthansa
CityLine
This master thesis is intended to describe the understanding of the
aircraft turnaround operations complexity, to elaborate a scientific
research with business value and to implement it in the company
sponsoring the project.
The scientific objective is to describe the frameworks for structure
problem solving based on continuous improvement approach. The
business goal is to check how the prepared procedures can be
supportive and implemented in the Lufthansa CityLine environment.
Konrad Gastpari
Advisor: Prof. Dr. Patrick Link

Analysis and Concept Evaluation of a Digital Order Processing
in B2B Sheet Metal Production for a Machine Manufacturer
Today’s quotation and ordering process for sheet metal parts is still
strongly defined by many paper-based process steps, manual and
experience-based pricing, as well as low conversion rates from
quotation to order. Therefore, this master thesis deals with the analysis
and concept evaluation of a digital order processing in B2B sheet metal
manufacturing. The project work was carried out on behalf of
Bystronic, which is a global provider of solutions for sheet metal
processing. The company‘s portfolio includes laser cutting systems,
press brakes and corresponding automation and software solutions.
The objective includes: A current-state analysis of the existing digital
solutions for the preparation of quotations in the sheet metal

Michael Gerber
Advisor: Fabio Mercandetti

processing industry and other industries, the determination of problems
and needs of Bystronic’s customers and their end customers, the
evaluation of the concept addressing these problems and the
examination of the concept for its economic efficiency. It was shown
which digital solution specifically addresses the current and future
problems of the stakeholders and how the company as a machine
manufacturer can strategically position itself in this environment, in
order to be able to offer customers solutions for the entire end-to-end
manufacturing process as a future system provider.
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The IIoT Evolution in the Capital Goods Sector
The global management consultancy Roland Berger successfully
operates in all major international markets. To better support
manufacturing OEMs in their digital strategy, this study aims to explore
the future of industrial digitization and understand the role of the IIoT
and digital twins within that. Interviews were conducted with 25
companies and 15 further experts at the Hannover Messe 2019. The
study focusses on machine tool and manufacturing equipment OEMs
but also includes the views of automation equipment providers,
Philipp Hamm
Advisor: Prof. Dr. Sascha Götte

software, platform and cloud players. The insights were used to prepare
case studies describing IIoT solutions of today and tomorrow,
compared in a cross-case analysis.
Today’s use cases show that OEMs are able to monitor their products
and systems with increasing support in the future. This gives OEMs the
chance to build business models on predictive capabilities, and push
towards autonomy of manufacturing. The study shows a clear IIoT
evolution. As OEMs expand their industry boundaries with software and
services for maintenance and operational support, this leads to
competition in new environments. To secure the industry domain, OEMs
flee into coopetition – the new state of the game. Business model
innovation, future proof technologies and positioning for platform
economy must be key points of focus for OEMs´ digitization strategies.

Marketing Concept for an Innovative Brain Scanner
Forecasts assume a further increase of people suffering from dementia.
Nowadays these patients are examined by using Positron-emission
tomography (PET) scanners, which unfortunately require much space
and are also very costly. To react to this prognosed growing number of
people affected, and to offer a less expensive alternative to
conventional devices to clinical facilities, two particle physics from the
Swiss Federal Institute of Technology in Zurich, Max Ahnen and Janis
Fischer, have founded the company Positrigo and developed the
Brain- Positron-emission tomography scanner BPET. This innovative
PET-Scanner is uniquely designed for the nuclear-medical examination
of the human brain. By using the marketing conception, established

Lina Herting
Advisor: Prof. Dr. Sascha Götte

within the present research project, this innovative brain scanner should
successfully be marketed. The entire work is based on a Lean
Canvas, which the author has compiled together with the company.
The Lean Canvas is an adapted version of the Business Model Canvas
for Start-ups, showing the present company and market situation.
Based on this, company goals were defined, and economical and
psychological marketing goals could be derived. These expect the
company to increase its degree of familiarity amongst the target
customer segment and break even in the year 2023. To achieve
these goals, appropriate customer-oriented and competitive marketing
strategies are derived and concrete actions in the field of product, price,
communication and distribution are proposed.
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Potentialanalyse zur Entwicklung des Schweizer
Wasserstoffmarktes in der Mobilität
The transport sector accounts for around 1/3 of Switzerland‘s CO2
emissions and must be converted to sustainability: Hydrogen mobility
is a solution. The market potential and the attractiveness of a market
entry of hydrogen in road transport is described here. An analogy to the
NGV market, as well as analyses for stakeholders, PESTE, industry
structure, SWOT and sensitivity were methodically prepared and
„System Thinking“ applied. The barriers and most important drivers to
hydrogen mobility are climate policy measures, energy security and
Richard Lüchinger
Advisor: Prof. Dr. Sabine SulzerWorlitschek

entrepreneurship. The PEST analysis identified four megatrends:
Sustainability, urbanization, individualization and digitalization. Porters
5 forces analyze showed that the barriers to hydrogen mobility are high
with important barriers to entry as: Capital requirements, switching
costs and the limited number of available models. Analyses of the CLD
show that no system variable exhibits critical behavior, the system
develops relatively slowly. The influence of R&D on the FC-truck
segment is particularly sensitive. This effect can be explained by the
importance of the TOC for the purchase decision of a truck.
Infrastructure, competitiveness and customer acceptance are the most
important critical success factors. Hydrogen mobility is very attractive
due to low-emission propulsion, low maintenance costs, short refueling
times and long ranges. After successful implementation of the
infrastructure and reduced costs through technical progress,
competitiveness is achieved.

New Product Concept Development in the Food Sector
The lifestyle of our society is constantly changing and therefore things
as well as nutrition are subject to time change. This thesis deals with
the development of a concept for a new product in the food sector for
the company Emmi.
This is a new product in the Swiss market. As a first step, Emmi has
already carried out a preliminary study of the market. The knowledge
gained from the preliminary study forms the basis for further work on
the master‘s thesis. In a first step the target customer segment could
be evaluated by an analysis. Based on a literature research as well as
own experiences hypotheses about the needs of the target customer
segment were established. These were prioritized by experts and

Philippe Meyer
Advisor: Prof. Dr. Christoph Imboden

completed by customer discussions. A specification for the product
could then be derived from the list of requirements. The specification
forms the basis of the concept variants, which were subsequently
developed. These show different marketing possibilities for the product.
The various concepts were analysed together with the company with
the aim of deciding on a concept which would then be developed in
greater depth.
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Verbesserung des Nutzen – Aufwand – Verhältnis von Business
Ökosystem Design mit der Trihow-Technologie
Business ecosystems will shape and change the future, if literature and
the opinions of experts are to be believed. A wide variety of sources
indicate that in the future the survival of a company will strongly
depend on its embedding in a business ecosystem.
In order to build a business ecosystem or to visualize an existing one, a
practical method is needed. Since existing literature and
methodological approaches are very theoretical and difficult to apply in
practice, in this thesis, a practice-oriented method is to be researched.
Pascal Scherrer
Advisor: Prof. Dr. Patrick Link

The main goal is to get a better use - effort - ratio than the existing
approaches.
The result of this work includes a very mature prototype for the design
of a business ecosystem. This prototype consists of a methodological
guide which can be applied with physical elements and a digital
support. This results in many new advantages, which distinguish the
new method strongly from the already existing approaches.
The newly developed guideline is intended to enable companies to
build up new business ecosystems in a practical way or to visualise
existing business ecosystems in a workshop. This should help, for
example, in an assessment of the current situation to generate new
food for thought for improving one‘s own business ecosystem.

Service supply chain optimisation –
Applying the D2A framework for printing as a service
Today any machine can be digitised and connected; collecting the data
is not an issue; what is becoming more critical is how the field data
can be exploited to identify the right action to be taken. This creates a
very complex problem, as the right data must be transformed so that
only the right information, at the right time, in the right form can be
delivered to the right decision-maker, independently of the problem
domain - e.g. route cause analysis, demand forecasting, productivity
optimisation, spare parts delivery. Helping people taking decisions can
be seen as a smart service, that is designed on the base of a thoroughly
understanding of the business complexity. Ecosystems consist of people
and equipment, business objectives and strategies, as well as personal

Oliver Stoll
Advisor: Dr. Shaun West

needs, attitudes and preferences (must-haves, nice-to-haves) of each
operator. Once these needs are fully understood, information can be
elaborated from data to create the right insights. The Data2Action
framework provides guidance toward the development of data-driven
services. The understanding of why and how customers interact with
assets is achieved using the Design Thinking approach.
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Optimization of the Knowledge Management of the
Rittmeyer AG
Rittmeyer develops, produces and sells measuring instruments
worldwide. To be globally successful, the business unit Instrumentation
has established a global partner network. Rittmeyer has launched a
partner program to optimize the relationship in this partner network
and to improve the partner knowhow about Rittmeyer products. The
first academic paper focused on how this partner program can be
improved. In this process it became obvious that the partner portal is
the most successful option. The goal of the second academic paper was
Benjamin Wunderlin
Advisor: Fabio Mercandetti

the evaluation of a software to realize the partner portal. On the one
hand, the master thesis deals about the adaption of the evaluated
software to the specific needs of the Rittmeyer business partners and
tests of the optimized system to go live with the developed system, so
that in January 2019 the operation of the partner portal (rittmeyerconnect) can be started. On the other hand, a product-finder
application was developed within the scope of this master thesis. The
benefit of the partner portal is to offer existing partners further added
values. With the product-finder, the partners should be made aware of
the extensive application possibilities of the Rittmeyer devices, which
can lead to extended partner relationships. In addition to the
development of the rittmeyer-connect, a product-finder application for
the business unit Instrumentation was designed, implemented and
finally published on the homepage of the business unit
Instrumentation.

What are you taking away with you from the studies?

Confidence that sincere
effort gets rewarded
Armando Del Rio
E&E

CEBT

Civil Engineering and Building Technology

Forward

Liebe Leserin, lieber Leser
Rund 10 Personen dürfen wir diesen Sommer das Diplom des MSE
mit Fachrichtung Civil Engineering and Building Technology
überreichen. Die ist im Vergleich zu den anderen Hochschulen die
höchste an der Zahl. Dies freut uns ausserordentlich und fordert uns,
weiterhin ein attraktives Angebot zu bieten.
Auch in Zukunft möchten wir in die Ausbildung von Bau- und
Gebäudetechnikingenieuren investieren und zukunftsorientierte
Module anbieten, um den MSE in Horw weiterhin attraktiv zu
gestalten und mit den diversen Prüfständen und Möglichkeiten der
angewandten Forschung zu fördern. Mit einer Anstellung an einem
der Kompetenzzentren können die MSE-Studierenden zudem vom
Wissen erfahrener Mitarbeiter profitieren.
Den diesjährigen Absolventen wünsche ich einen gelungenen Start in
einen neuen Abschnitt der beruflichen Laufbahn.

Dear Reader
This summer we were be able to hand over the MSE diploma in
Civil Engineering and Building Technology to our 10 graduates.
This is the highest in number compared to the other universities.
We are extremely pleased about this and are demanding that we
continue to offer an attractive program.
In the future, too, we would like to invest in the training of civil
engineers and building technology engineers and offer futureoriented modules in order to continue to make the MSE in Horw
attractive and to promote it with the various test stands and
possibilities of applied research. With a position at one of the
competence centres, MSE students can also benefit from the
knowledge of experienced staff.
I wish this year’s graduates a successful start into a new phase of
their careers.

Prof. Dr. Albin Kenel
Civil Engineering and Building Technology
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CEBT Advisors - Civil Engineering

Dr. André Arnold

Prof. Dr. Michael Baur

Focus: Foundation, theoretical and experimental soil mechanics,

Focus: Earthquake engineering with a focus on conservation,

soil-structure interactions

steel and steel-concrete composite construction, finite element
calculations, probabilistic detection methods in construction

Prof. Dr. Daniel Heinzmann

Prof. Dr. Albin Kenel

Focus: Structural behavior and modeling of reinforced concrete

Focus: Punching and punching reinforcements, load bearing and

and solid construction structures

deformation behaviour of reinforced concrete

Prof. Dr. Klaus Kreher

Prof. Dr. Andreas Luible

Focus: Structural behavior of composite components,

Focus: Building envelope, structural glass, steel, metal, light-

application of adhesive technologies, development of

weight,membrane construction, anchoring technology,

construction products

wind engineering, adaptive building envelopes

Prof. Dr. Hartwig Stempfle

Prof. Dr. Karel Thoma

Focus: Load-bearing behaviour of prestressed, ultra-high-

Focus: Load-bearing behaviour of prestressed load-bearing

strength fibre reinforced concrete structures and masonary

structures and components made of ultra-high-strength

structures, textile concrete, non-linear finite element methods

fibre-reinforced concrete, fatigue behaviour of roadbeds
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CEBT Advisors - Building Technology and Energy

Prof. Dr. Heinrich Manz
Focus: Building physics, energy, comfort and building, modelling
and simulation (thermal, energetic component simulation,
building simulation, CFD flow simulation), glass construction,
passive cooling

Prof. Dr. Olivier Steiger
Focus: Building automation, Building informatics, Building
monitoring, Smart building technologies

Dr. Andrew Paice

Prof. Dr. Axel Seerig

Focus: Smart homes, automation systems, control engineering,

Focus: Building climate, energy efficiency, building and plant

system theory, modelling and simulation, product development

simulation, demand-side management, forecasting

Prof. Gerhard Zweifel
Focus: Building Dynamics, Thermal Simulation of Buildings and
Building Services Systems, Building Automation, International
Standards
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HS18 - Specialisation Projects 1 & 2
Erweiterung des Gerissenen Scheibenmodells auf
stahlfaserverstärkten Stahlbeton
Untersuchung des Einflusses des Baustils und des Energieerzeugers auf
den totalen ökologischen Aufwand in einem Referenzgebäude in

Josephine Maria Fux
Prof. Dr. Karel Thoma
Rebekka Merz
Prof. Dr. Heinrich Manz

Abhängigkeit des U-Wertes der Aussenwand
A parametric building energy simulation case study on the
potential and limitations of passive design in a Mediterranean climate

Michael Näf
Prof. Dr. Heinrich Manz

– a case study on a Maltese terraced house

FS19 - Specialisation Projects 1 & 2
Abschätzung des Durchstanzwiderstands von schiefwinklig bewehrten
Stahlbetonplatten
Modellierung und Simulation einer Prototyp-Versuchseinrichtung für
hygrothermische Lebensdauertests von wärmegedämmten
Aussenwänden

Andreas Jäger
Prof. Dr. Daniel Heinzmann
Michael Näf
Prof. Dr. Heinrich Manz

HS18 - Master Theses
Seismic Actions on Building Envelopes

Javier Balanzario
Prof. Dr. Michael Baur

Einfluss der Drillsteifigkeit auf das Tragverhalten von
Stahlbetonplatten
Unterer Grenzwertsatz der Plastiztätstheorie

Dominik Kiefer
Prof. Dr. Daniel Heinzmann
Marianne Michel
Prof. Dr. Karel Thoma

Parameterstudie bei kraftbasierten adaptiven Pushover-Analysen

Tobias Tschudi
Prof. Dr. Hartwig Stempfle
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A word of advice for new MSE students?

Don‘t be afraid to make mistakes
and use the time to develop
your personality
Josephine Maria Fux
CEBT

Hangstabilität - Analyse von saisonalen Einwirkungen auf die
Bodeneigenschaften
In the present work, the seasonal influences on the stability of steep
slopes with dilatancy are investigated, with a particular focus on the
mobilizable friction angle. Research has shown that infiltration
causes plastic deformations in a slope, which leads to a softening
of the soil. Due to these seasonal influences, the mobilizable friction
angle is slightly reduced with every precipitation.
Based on an analysis of historical near-surface landslides, the
connection between landslide activity and intensive precipitation
Philipp Bächler
Advisor: Dr. André Arnold

is recognized. In the case of intensive precipitation, areas on slopes
fail, while areas directly adjacent to them remain stable. The reason
given in this paper is the different softening of the inhomogeneous
slope material. Due to the different mobilizable friction angles,
certain areas can mobilize a sufficient friction angle during intensive
precipitation and others cannot. This process is simplified by means
of a disposition model and plausibilized with stability calculation.
The stress path due to infiltration is analyzed with triaxial-tests and
with the help of the cam clay model.

Ultrahochfester Stahlfaserbeton – Implementierung und
Anwendung
Thoma et. al. hat für die nlfe Berechnung von Stahlbetonbauteilen
geeignete mechanische Modelle als sogenanntes „User Defined
Material“für das Programm ANSYS Mechanical APDL implementiert.
Dieses bereits erstellte Usermat kann additiv erweitert werden, so
dass Faserverbundwerkstoffe mit der nlfe Methode berechnet werden
können. Hierfür werden zwei unterschiedliche Rissweiten-Faserspannungs-Beziehungen zur Berechnung der wirkenden Faserspannung am
Rissufer implementiert. Für normalen Stahlfaserbeton ist die Beziehung
nach Pfyl und für UHFB die Beziehung nach Jungwirth hinterlegt. Die
aus diesen Beziehungen resultierenden Faserspannungen je Rissweite
werden dann in den entsprechenden bestehenden mechanischen

Josephine Maria Fux
Advisor: Prof. Dr. Karel Thoma

Modellen fürgerissenen Stahlbeton aufgerufen und zu den bestehenden
Gesamtspannungen in x– und y-Richtung addiert. Zur Verifizierung der
Erweiterung werden unterschiedliche Bauteilversuche nachgerechnet.
Die erzielten Resultate stimmen betreffend Steifigkeit und Lastniveau
gut mit den Versuchsresultaten überein. Jedoch konnte die, aus der
Faserwirkung resultierende, Verformungslokalisation und das dadurch
entstehende entfestigende Materialverhalten nach dem Erreichen der
maximalen Faserspannung für Bauteile, die durch ihre Belastung nicht
per se bereits eine Verformungslokalisation aufweisen nicht erreicht
werden. Diese Anpassung bedarf einer tiefgehenden Betrachtung und
Variation des Fasergehaltes und der Betonzugfestigkeit über das
gesamte Bauteil mit einer geeigneten Wahrscheinlichkeitsverteilung.
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Gebäude ohne Heizung und Kühlung in Schweizerischen
Klimata
Thema dieser Arbeit ist die Untersuchung eines Gebäudes ohne
Heizung und aktiver Kühlung in der Schweiz. Ein fiktives Gebäudemodell
wurde erstellt und anschliessend untersucht. Dabei wurde der Einfluss
von unterschiedlichen Schweizer Klimata auf die raumklimatischen
Bedingungen analysiert. Das erstellte Modell wurde mit Bauteilen
nach heutigem Stand der Technik ausgestattet. Um dem Anspruch der
Erfüllung der thermischen Behaglichkeit gerecht zu werden, wurden
modernste Verglasungsarten und Bauteile verwendet. Ausserdem wurde
das Modell mit einer Nachtlüftung ausgestattet, um die sommerlichen
Wärmelasten durch die kühleren Nachttemperaturen zu kompensieren.
Mittels einer Gebäudesimulation wurde der Einfluss der wichtigsten
Gebäudeparameter auf die thermische Behaglichkeit betrachtet. Dabei
zeigten sich folgende Erkenntnisse: Die Wärmedämmung der Fassade
und die Verglasung hatten den grössten Einfluss auf die raumklimatischen Bedingungen; Die Nachtlüftung hatte einen grossen Einfluss
auf die thermische Behaglichkeit; Ein Vergleich der Sensibilitäten der
einzelnen Standorte auf die untersuchten Parameter zeigte die Einflüsse
dieser Parameter auf. Aufgrund von standortspezifischen Klimaszenarien für die Zukunft wurde die Veränderung der klimatischen Umgebungsbedingungen und deren Einfluss auf die thermische Behaglichkeit
im Gebäudemodell untersucht. Die Erkenntnisse dieser Untersuchungen
zeigten, dass trotz höherer Umgebungstemperaturen nicht an allen
Standorten mit einer geringeren Behaglichkeit gerechnet werden muss.

Dominik Hotz
Advisor: Prof. Dr. Heinrich Mainz

Verformungsverhalten von Durchstanzplatten aus
Recyclingbeton
Concrete construction is very common in Switzerland. Unfortunately,
the concrete production lives on the gravel resources and the cement
production is very energy-intensive, especially of embodied energy. The
primary gravel in concrete can be partially replaced with mixed
demolition granulate, as an environmentally friendly alternative. The
current Code SIA 262 ‘Concrete Structures’ and the Code of practice
2030 ‘Recycling Concrete’ deal conservatively with the punching of
recycled concrete slabs, due to missing experimental results. So far,
recycling concrete is treated like light weight concrete, which causes
a resistance reduction of about 25%. First the necessary theoretical
basics for the recalculations are outlined. Those comprise the

Markus Laurent
Advisor: Prof. Dr. Albin Kenel

mechanical model from Kinnounen und Nylander with the moment-curvature relations from the Tension-Chord-Model and the Model-Code as
well as the used stiffness factors and the failure criterion according to
the recommendation for recycling concrete. Secondly the angle
dependent flexural stiffness of slabs is covered. The optimization of the
stiffness factors follows. 12 experimental slabs are recalculated with the
presented moment-curvature relations. Every combination of the
stiffness factors is analyzed, to find the best fitting to the experimental
results. The thesis ends with the investigation of the angle dependent
flexural stiffness of slabs, based on the curvature-fields from the
experimental campaigns.
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Influence of Skew Reinforcement on the Stiffness of Concrete
Plates
Even though concrete slabs with skew reinforcement are not as
customary as the ones with orthogonal reinforcement, this type of
arrangement is getting constantly more widespread, as the
architectural complexity of buildings increases. The influence of skew
reinforcement on the behavior of concrete plates has not been
sufficiently researched, specially the post-cracking phenomena, which
can significantly affect stiffness and strength properties.
In the master thesis, a calculation algorithm was developed which
Liene Christina Wild
Advisor: Prof. Dr. Albin Kenel

allowed the stiffness of concrete slabs with skew reinforcement to be
examined. In order to enable the comparison of the influence between
parameters in the calculation, the algorithm included different models
and material properties. A simplified calculation was performed based
on the Compression Field Model using linearelastic material
properties and neglecting concrete compressive strain while a more
detailed examination of the load-deformation behavior was performed
using the Cracked Membrane Model, as it combines the basic concepts
of the modified compression field model with the tension chord model,
therefore accounting for other effects, such as tension stiffening and
compression softening.

What are you taking away with you from the studies?

I’ve learned a lot about fields that I did
not expect, and probably would not have
been brought into contact with had I not
joined the MSE program
Matthias Y. Reich
E&E

E&E

Energy and Environment

Forward

Liebe Leserin, lieber Leser
Wir blicken auf ein erfolgreiches Studienjahr mit anspruchsvollen
und bedeutenden Master-Arbeiten zurück. Das Thema Energy &
Environment unseres Fachgebietes ist auf Grund des Klimawandels
in aller Munde. Im vergangenen Studienjahr wurden auf der Erde
wieder zahlreiche Temperaturrekorde gebrochen, wobei es die Arktis
am schlimmsten getroffen hat. Aber auch in der Schweiz steigt die
Jahresmitteltemperatur seit den 80ern unaufhörlich an. Dieses
Thema, das durch zahlreiche Bewegungen wie z. B. Fridays for Future
insbesondere durch Schüler, Schülerinnen und Studierende in 2019
noch einmal zusätzlichen Schwung bekommen hat, verlangt nach
qualifizierten und durchdachten Konzepten und Lösungen. Unsere
Absolvierenden sind im Bereich Energie und Energieeffizienz aus der
Perspektive von Naturwissenschaft und Technik bestens ausgerüstet,
um einen Beitrag in Richtung grösserer Nachhaltigkeit zu liefern. Wir
wünschen viel Vergnügen und Inspiration bei der Durchsicht der
Themen und wünschen den Abgängerinnen und Abgängern alles
Gute!

Dear Reader
We can look back on a successful academic year with
challenging and significant Master‘s theses. Due to climate
change, the topic of Energy & Environment is on everyone‘s lips.
In the past academic year, numerous temperature records were
broken again on Earth, with the Arctic being the worst hit.
However, even in Switzerland, the average annual temperature
has been rising steadily since the 1980s. This topic, which has
been given further impetus in 2019 by numerous movements such
as Fridays for Future, especially by schoolchildren and students,
calls for qualified and well thought-out concepts and solutions.
Our graduates are well equipped in the field of energy and energy
efficiency from the perspective of science and technology, in order
to contribute towards greater sustainability. We hope you enjoy
and gain a sense of inspiration in reviewing the following topics
and wish you all the best!

Prof. Dr. Mirko Kleingries
Energy and Environment
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E&E Advisors - Electrical Engineering

Prof. Vinzenz Härri

Prof. Dr. Thierry Prud‘homme

Focus: Electrical Energy Storage and Drives, Energy

Focus: Automation: buildings, machinery, robotics, control

Management, Design, Motors, Living and Mobility,

engineering (medical technology, buildings, machines),

Decentralized Energy Supply and Buffering, Efficient Lighting

industrial software (process visualization and control)

E&E Advisors - Mechanical Engineering and Energy Technology

Prof. Dr. Ernesto Casartelli

Prof. Dr. Ludger J. Fischer

Focus: Fluid Mechanics, Hydraulic and Thermal Turbomachinery,

Focus: Thermal storage, building adaptive facades, process

Fluid Dynamics (CFD), Multiphysics

integration of high temperature heat pumps, phase change
dispersions, mixing and dispersing technology

Prof. Dr. Carsten Haack

Prof. Dr. Mirko Kleingries

Focus: Computer aided engineering (CAE), thermo-mechanical

Focus: Technical sorption processes (adsorption, absorption,

analysis, modelling of dynamic systems, device development,

desorption), heat and mass transfer, evaporative cooling, solar

fluid systems

dehumidification and cooling
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E&E Advisors - Mechanical Engineering and Energy Technology

Prof. Dr. Luca Mangani
Focus: OpenFOAMTM framework, Compressible flows, Heat
transfer applications, Numerical discretization, CFD solver,
RANS Turbulence Modelling, LES Turbulence Modelling

Prof. Dr. Beat Wellig
Focus: Heat pumps and refrigeration systems, material and
energy regeneration, process integration and pinch analysis,
thermal separation processes and environmental technology

Prof. Dr. Ulf Christian Müller

Prof. Dr. Thomas Nussbaumer

Focus: Dynamic Simulation of Energy Systems, Organic Rankine

Focus: Fluid dynamics optimization of wood combustion, design

Cycle (ORC), Thermal Machines, Fluid Dynamics (CFD),

of electrical cutters, planning of district heating networks,

Multiphysics

techno-economic evaluation of energy systems

Prof. Dr. Jörg Worlitschek
Focus: Thermal energy storage, design of latent heat storage,
new storage materials and phase change materials, energy
storage in the building
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HS18 - Specialisation Projects 1 & 2
Potentiale und Perspektiven von Energieverbünden in der
Schweiz – Datenanalyse

Lukas Achtnich
Prof. Dr. Sabine Sulzer Worlitschek

Control of Heat Exchangers in Stratified Storage Systems –
Simulation and Experimental Validation
Optimierung von Fernwärmenetzen durch Kaskadennutzung

Raphael Agner
Prof. Dr. Beat Wellig
Davis Haude
Prof. Dr. Thomas Nussbaumer

Grid-Living & Mobility Platform Update

Raphael Hugi
Prof. Vinzenz Härri

A Large Eddy Wall Function using an Entropic Lattice Boltzmann
Framework
Simulation-Based Evaluation of Aqueous Amine Solutions for
Absorptive Carbon Sequestration Processes
Technical and cost assessment of hybrid heat storage systems:
the use of phase change material within seasonal thermal energy
storage systems

Jean-Yves Käch
Prof. Dr. Luca Mangani
Matthias Reich
Prof. Dr. Mirko Kleingries
Eduardo A. R. Jimènez
Prof. Dr. Jörg Worlitschek

FS19 - Specialisation Projects 1 & 2
Control Strategy for Safe and Efficient Operation of Gas Bearing
Turbo Refrigerant Compressors for Chiller and Heat Pump Systems
Systems-Engineering, CAE und E-Mobilität

Raphael Agner
Prof. Dr. Beat Wellig
Andrè Fabian
Prof. Vinzenz Härri

Cooling concept for Hyperloop pod prototypes

Manuel Häusler
Prof. Dr. Ulf Christian Müller

Umbau & Inbetriebnahme der F&E Plattform „Grid-Living &

Raphael Hugi

Mobility“

Prof. Vinzenz Härri

Introduction to the control volume finite element method for

Raphael Lindegger

diffusion problems
Experimental characterization of milk foam for barista purposes

Prof Dr. Luca Mangani
Matteo Trachsel
Prof. Dr. Ludger Josef Fischer
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What are you taking away with you from the studies?

An impression of the multidisciplinarity
of engineering, and insight in a variety of
possibilities to make this world more
efficient and sustainable
Davis Haude
E&E

Development of Harmonic Balance Methods for a Coupled
Pressure-Based Solver
Transient simulation of time-periodic flows using conventional CFD
(Computational Fluid Dynamics) techniques is computationally
demanding and often not feasible in the industry. As an alternative, the
Harmonic Balance (HB) method has been developed, which allows only
a limited number of frequencies to be calculated. The transient
simulation is then replaced by a system of stationary simulations, which
are coupled by a time-spectral operator.
The thesis investigates methods to implement HB in a coupled
Armando Del Rio
Advisor: Prof. Dr. Luca Mangani

pressure-based solver. The focus lies on a favorable stability behavior.
Problems such as rotor-stator interaction in multi-stage axial
compressors were at the forefront of HB‘s development. This is the
reason why the method was developed for density-based solvers.
Pressure-based solvers have not yet been extensively investigated. For
the implementation it is attempted to use the findings of the
density-based solvers. The focus lies thereby on implicit time-separate
techniques.
Different HB methods have been programmed and compared using the
finite volume approach. The behavior was first analyzed for the scalar
transport equation and then extended to RANS (Reynolds Averaged
Navier-Stokes) flow problems. It has been shown that it is possible to
adapt certain HB methods of the density-based solver and use them in
a coupled pressure-based solver.

Kombination von Abgaskondensation und
Brennstofftrocknung
This thesis covers the influence of fuel drying and flue gas condensation
on an automatic heating plant that runs on wood chips. To evaluate the
influence of these technologies, the mass and energy balances of
different plant concepts are calculated and compared. By drying the
wood chips with the flue gas of the heating plant, the fuel demand of
the plant can be reduced by 9 to 11 %. The fuel reduction due to flue
gas condensation is between 17 and 27 %. A combination of these
processes does not reduce the fuel demand any further. If the process
includes flue gas condensation, the fuel demand decreases with increased water content in the fuel, despite a reduced combustor efficiency.
The fuel demand of the concept with conveyor dryer stays constant

Davis Haude
Advisor: Prof. Dr. Thomas Nussbaumer

despite a reduced combustor efficiency due to an increase in the air
surplus. In the examination of the heat generation costs, the case with
flue gas condensation alone shows to be the most economical.
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Analysis of Robustness of Air Lubricated Turbo Compressors
with Regard to Humidity and Condensation
The application of air lubricated turbo compressors in domains where
ambient conditions cannot be controlled (e.g., for mobile fuel cells in
vehicles) raises the question of the effects of partial condensation of
water vapor on the functionality and reliability of the gas bearing and
other parts of the turbo compressor. A theoretical analysis of situations
with partial condensation processes reveals that during environmental
and operating conditions where condensate can accumulate over a
certain period are most critical. In order to identify critical spots in the
Lukas Hediger
Advisor: Prof. Dr. Mirko Kleingries

turbo compressor and experimentally investigate critical condensation
processes under real situations a test stand is developed,
constructed and commissioned, which is able to increase the
temperature of ambient air on the one hand and the humidity up to
saturation state on the other hand. Two sealing gas concepts, which
are the impeller-propelled and the high-pressurized sealing gas, of the
turbo compressor CT-17-700.GB are compared theoretically and
experimentally. In general, an accumulation of condensate is
observable on surfaces close to the cooling water and far away from
loss sources, e.g. the rear part of compressor, at a constant cooling
water temperature below the dew point temperature of the inlet air.
Therefore, for the application in fuel cell vehicles a redesign with a
rearrangement of the sealing gas inlet and outlet to parts with a higher
concentration of loss sources, e.g. close to the axial bearing, and the
use of a thermostatic valve in the cooling water circuit are proposed.

A Numerical Investigation of the Drying Process of an
Adhesive Polymer Dispersion
This project’s aim was to learn more about the drying process of the
adhesive polymer dispersion which the industrial partner uses in its
products for building envelopes. The thesis formed a part of an
extensive collaboration project between HSLU and the industrial
partner. The stated goal of it is, that the production rate shall be
doubled while halving the energy required per m2 of polymer
dispersion dried. Initially, a series of small scale drying experiments
with a maximum of two nozzles and a stationary sample were
replicated in a model, simulated, and validated with the experiments’
results to gain a first estimate of the material parameters.
Subsequently, the full drying tunnel, where the paper liner coated with

Matthias Reich
Advisor: Prof. Dr. Mirko Kleingries

the polymer dispersion moves through, was modelled and simulated.
This model was in turn validated with measurements from prior
experiments executed with that drying tunnel. After the validation, a
parameter study was conducted to find what changes of the different
parameters, such as inlet temperature or humidity, have on the drying
rate.
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Modelling of Gas Phase Adsorption Processes
The physical principle of adsorption is present in many technical
systems. Due to its complexity, modelling and design of such systems
is complicated. Available models are often based on mathematical fits
rather than on physical equations.
The aim of this master thesis is to model adsorption processes in a very
general way using as much physics as possible. This allows for
alternative application of the model. After a review of recent scientific
literature, best models are identified, complemented and implemented
Silvan Schneider
Advisor: Prof. Dr. Ulf C. Müller

in Modelica language. Dymola is used as modelling environment and
enables effective coupling of the multi-domain physical equations.
Finally, the model is checked by test cases found in literature to asses
functionality and performance.

Design of Macro Encapsulated Latent Heat Storage Using
NTU-effectiveness Method
Thermal performance characterization of thermal storage systems
employing phase change materials (PCM) has been carried out
predominantly through numerical modelling. The simulation of the
characteristic of a thermal energy storage (TES) unit using
encapsulated PCM spheres is investigated in detail. In this study a
design methodology for a thermal energy storage system using the
NTU-ɛ method was developed. In practice a PCM storage system can
be described as a heat exchanger in which the heat transfer fluid (HTF)
exchanges heat with the PCM at the phase change temperature. The
performance of a heat exchanger is described by the heat exchange
effectiveness. Whereby the effectiveness is defined as the ratio of the

Benjamin Schroeteler
Advisor: Dr. Ludger Josef Fischer

actual heat transfer to the maximum possible heat transfer.
The aim of this work is to develop a simplified design methodology for
TES with macro encapsulated PCM spheres. This approach can be used
for sizing a TES.

18/19 Yearbook ¦ Page 64

Determination of an Energetically and Economically Efficient
System for the Separation of CO2 from Ambient Air Based on
Ad- and Desorption
Das Zürcher Startup-Unternehmen Climeworks AG entwickelt und
produziert Anlagen für die Separation von CO2 aus der
Umgebungsluft basierend auf Ad- und Desorptionsprozessen. Die Firma
stellte die weltweit erste kommerzielle Anlage dieser Art her und ist
somit der Vorreiter dieser Industriesparte. Als potentielle Abnehmer des
separierten Treibhausgases werden die Getränke- und Nahrungsmittelindustrie, Gewächshäuser und Hersteller von synthetischen
Treibstoffen angesehen. Für die Optimierung der Anlagen soll der
Fabian Walker
Advisor: Prof. Dr. Mirko Kleingries

Einsatz von alternativen Adsorbensbetttypen untersucht werden.
Abhängig vom gewählten Reaktortyp ergeben sich unterschiedliche
Betriebscharakteristiken und technische Änderungen der jetzigen
Anlage. Wichtig sind hierbei beispielsweise der Energieverbrauch der
Anlage, die CO2 Separationsrate oder die Produktionskosten der
Anlage. Es wurden für jeden Reaktortyp verschiedene Konzepte
entwickelt, von welchen jeweils die wichtigsten Kennwerte ermittelt
wurden. Diese Kennwerte dienten als Grundlage für die Analyse und
Evaluation der Konzepte. Das aussichtsreichste Konzept wurde genauer
analysiert und grob vordimensioniert. Zuzüglich wurde abgeschätzt, wie
sich das Konzept aus energetischer und ökonomischer Sicht im Betrieb
verhält und ob es im Vergleich zur jetzigen Anlage Potenzial für eine
Systemoptimierung bietet.

A word of advice for new MSE students?

Organize your research papers,
schedule a straight study time, give your
mind time to make all the connections
necessary, keep calm and do your thesis
Liene Christina Wild
CEBT

IndT

Industrial Technologies

Forward

Liebe Leserin, lieber Leser
In diesem breit gefächerten Fachgebiet hat sich in den letzten
Jahren weiter viel verändert, so haben sich z.B. Tools die auf
künstlicher Intelligenz (KI) basieren nun auch bei industriellen
Anwendungen etabliert. Diesen Veränderungen in den Technologien
folgen auch Anpassungen im Masterstudiengang. Im laufenden
Redesign des Masterstudiengangs werden entsprechend die Inhalte
überarbeitet und erneuert. Das Fachgebiet Industrial Technologies
wird neu in folgende Gebiete aufgeteilt: Mechanical Engineering,
Mechatronics & Automation sowie Electrical Engineering. Damit ist
gewährleistet, dass das MSE Studium weiterhin ein individuelles top
aktuelles Vertiefungsstudium darstellt und so den Bedürfnissen der
Studenten und ihren neuen Betätigungsfeldern entspricht. Die
Befähigung aus dem MSE Studium erlaubt es ihnen fachlich
attraktive Stellen zu finden und führende Rollen in der beruflichen
Praxis zu übernehmen. So werden sie gestaltend in Forschung und
Entwicklung, in der Produktion und im Management von Betrieben
im industriellen Umfeld wirken. Dazu wünschen wir ihnen viel Erfolg
und hoffen auf eine lange Verbundenheit mit unserer Institution.

Dear Reader
In this broad field, much has changed in recent years. Tools based
on artificial intelligence (AI) are now well established in industrial
applications. These changes in the technologies are also followed
by adjustments in the Master‘s program. In the ongoing redesign
of the Master‘s program, the contents will be revised and renewed
accordingly. The Industrial Technologies division will be split into
the following areas: Mechanical Engineering, Mechatronics &
Automation and Electrical Engineering. This ensures that the MSE
program continues to be an individual, highly topical in-depth
study program and thus meets the needs of the students and
their new fields of activity. The qualification from the MSE degree
program allows them to find professionally attractive positions and
take on leading roles in professional practice. Thus they will have a
formative effect in research and development, in production and in
the management of companies in an industrial environment. We
wish them every success and hope for a long relationship with our
institution.

Prof. Othmar Schälli
Industrial Technologies
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IndT Advisors - Electrical Engineering

Prof. Dr. Marc Achermann

Prof. Dr. Ulrich Dersch

Focus: Modelling of physical effects; Terahertz, IR, optical and

Focus: Aircraft Data and Sensor Networks, Smart Grid Data

UV systems; optical sensors, receivers, LEDs and lasers

Networks, Power Line Communication, Computer Networks and
Protocols

Prof. Dr. Christoph Eck

Prof. Dr. Thomas Graf

Focus: Navigation algorithms: Data Fusion, Kalman Filter,

Focus: Modelling of physical effects; Phenomena of acoustics,

Integrated Navigation, Systems Theory and Applied Control

AC/DC and RF

Engineering, Aerial Robots, System Integration for Robotics

Prof. Dr. Björn Jensen

Prof. Marcel Joss

Focus: Mobile Robotics, Localization, Navigation, Data Fusion

Focus: Conductor-bound and Wireless Communication Systems,
Electromagnetic Modelling and Simulation, Microwave,
Compact Antennas Engineering

Prof. Dr. Adrian Omlin

Dr. Andrew Paice

Focus: Power electronics and electrical drives, power engineering

Focus: Smart homes, automation systems, control engineering,
system theory, modelling and simulation, product development

18/19 Yearbook ¦ Page 72

IndT Advisors - Electrical Engineering

Prof. Dr. Thierry Prud‘homme

Prof. Othmar Schälli

Focus: Automation: buildings, machinery, robotics, control

Focus: Circuit technology, high frequency circuitry,

engineering (medical technology, buildings, machines),

electroacoustics, communications engineering

industrial software (process visualization and control)

Prof. Peter Sollberger

Prof. Erich Styger

Focus: Wireless sensor networks, communication infrastructures,

Focus: Embedded Systems, Microcontrollers, Internet of Things

sensors, sensor data processing and conditioning

(IoT), Digital Forensics, Wireless Communications, Robotics,
Eclipse, ARM

Prof. Dr. Markus Thalmann

Prof. Dr. Jürgen Wassner

Focus: Microcontroller, FPGA and SOC programming, time of

Focus: HW/SW Codesign for Embedded Systems, Realtime

flight distance and occupancy measurement (TOF), system and

Digital Signal Processing, Model based Design

processor architecture, HW/SW codesign, VHDL, IoT

Prof. Dr. Klaus Zahn
Focus: Video Content Analysis and Vision Sensors, Image
Processing, Intelligent, Cameras, Sensor Networks
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IndT Advisors - Mechanical Engineering and Energy Technology

Prof. Ralf Baumann

Prof. Dr. Ernesto Casartelli

Focus: Numerical simulation, finite element method, computer

Focus: Fluid Mechanics, Hydraulic and Thermal

mechanics, lightweight structures

Turbomachinery, Fluid Dynamics (CFD), Multiphysics

Prof. Dr. Ludger J. Fischer

Prof. Dr. Carsten Haack

Focus: Thermal storage, building adaptive facades, process

Focus: Computer aided engineering (CAE), thermo-mechanical

integration of high temperature heat pumps, phase change

analysis, modelling of dynamic systems, device development,

dispersions, mixing and dispersing technology

fluid systems

Dr. Rolf Kamps

Prof. Dr. Mirko Kleingries

Focus: Product development, design of synthetic components,

Focus: Technical sorption processes (adsorption, absorption,

systematic design tasks, solution finding with innovation tools

desorption), heat and mass transfer, evaporative cooling, solar

such as TRIZ, WOIS, SIT

dehumidification and cooling

Prof. Ralf Legrand

Prof. Dr. Luca Mangani

Focus: Production and automation technology, machining

Focus: OpenFOAMTM framework, Compressible flows, Heat

technology, measurement technology, articulated robotics,

transfer applications, Numerical discretization, CFD solver,

quality management

RANS Turbulence Modelling, LES Turbulence Modelling
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IndT Advisors - Mechanical Engineering and Energy Technology

Prof. Dr. Ulf Christian Müller
Focus: Dynamic Simulation of Energy Systems, Organic Rankine
Cycle (ORC), Thermal Machines, Fluid Dynamics (CFD),
Multiphysics

Prof. Dr. Beat Wellig
Focus: Heat pumps and refrigeration systems, material and
energy regeneration, process integration and pinch analysis,
thermal separation processes and environmental technology

Prof. Dr. Thomas Nussbaumer

Prof. Dr, Gerhard S. Székely

Focus: Fluid dynamics optimization of wood combustion, design

Focus: Aerospace Systems, Mechanics and Structural Dynamics,

of electrical cutters, planning of district heating networks,

Product Development (from idea to tested product), Systems

techno-economic evaluation of energy systems

Engineering

Prof. Dr. Jörg Worlitschek
Focus: Thermal energy storage, design of latent heat storage,
new storage materials and phase change materials, energy
storage in the building
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IndT Advisors - Medical Engineering

Prof. Dr. Roger Abächerli

Prof. Dr. Marcel Egli

Focus: Biosignal processing and biomechanics, medical

Focus: Neurobiology, Neuro-endocrinology, Space biology

technology

Dr. Fabian Ille
Focus: Personalized Medicine, Human Cartilage
Regeneration, Mathematical Models in Fertility Medicine, Software as a Medical Device, Clinical Decision Support Systems

A word of advice for new MSE students?

Don’t hesitate to choose a variety of
modules that might not match at first sight.
While some modules will deepen your
knowledge in a specific topic, others will
only give you a glimpse of what’s possible
with current or future technologies.
Take that chance to get to know different
fields of engineering, stay flexible and open
minded
Davis Haude
E&E

HS18 - Specialisation Projects 1 & 2
Development of a calibration system for robotic applications

Pascal Bozzini
Prof. Ralf Legrand

Automatische Erkennung von Aussprachedefiziten für
therapeutische Anwendungen
Temperaturregelung eines Bioreaktors

Andreas Carduff
Prof. Dr. Klaus Zahn
Cyrill Hächler
Prof. Dr. Thierry Prud‘homme

Process simulation of additive manufacturing

Gian Hauenstein
Prof. Ralf Baumann

Entwicklung einer standardisierten Basis
Kommunikationsschnittstelle für die Roboterprogrammierung

Adaptives Datenübertragungssystem für Robotik

Simon Hug
Prof. Ralf Legrand

David Huwyler
Prof. Erich Styger

Digital Controlled Booster

Ervin Mazlagic
Prof. Dr. Markus Thalmann

Analyse und Bewertung des Potentials von 3D gedruckten
Mechanismen und Baugruppen

Daniel Rohrer
Prof. Dr. Carsten Haack

HS18 - Specialisation Projects 1 & 2
Cloud-basierte Steuerung einer HLK Anlage

Tobias Walker
Prof. Dr. Thierry Prud‘homme

Hybridakkumulator

Daniel Winz
Prof. Dr. Adrian Omlin

Temperaturprognose des Mikrowellengutes.

Simon Zuber
Prof. Dr. Markus Thalmann
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FS19 - Specialisation Projects 1 & 2
Dynamic adaptive calibration procedure for Robotic Vision Systems

Pascal Bozzini
Prof. Ralf Legrand

EPI Remote Bus Interface

Livio Brunner
Prof. Dr. Markus Thalmann

Bürstenschweissautomat

Michael Durrer
Prof. Dr. Carsten Haack

Modellbasierte Regelung eines thermischen Speichers

Cyrill Hächler
Prof. Dr. Thierry Prud‘homme

Materialcharakterisierung des Edelstahls CL 20ES für die FE
Simulation von additiv gefertigten Partikeldämpfern
Analyse der Daten- und Befehlsstruktur in Robotersystemen
hinsichtlich einer gemeinsamen allgemeingültigen Schnittstelle

Gian Hauenstein
Prof. Ralf Baumann
Simon Hug
Prof. Ralf Legrand

mit dem Ziel, eine Echtzeitkommunikation zu realisieren
Low Power Licht Dosimeter

David Huwyler
Prof. Erich Styger

RANS CFD Simulation for External Aerodynamics in Sports Cars

Anna Kiener
Prof.. Dr. Luca Mangani

FS19 - Specialisation Projects 1 & 2
Entwicklung eines Prototypen für Hot Swap Batterien mit
dynamischen Umschalten
Scalable Emergency Supply

Martins Lagzdins
Prof. Dr. Markus Thalmann
Ervin Mazlagic
Prof. Dr. Markus Thalmann

Hardware Accelerated Data Processing of 3D Topology Data
on an intelFPGA SoC Device
Griff in die Kiste (Bin Picking) mit modernem 3D-Vision-System

Silvan Murer
Prof. Dr. Jürgen Wassner
Tobias Walker
Prof. Dr. Thierry Prud‘homme

Gleichspannungswandler für Hybridakkumulator in der
Formula Student Electric
Microwave imaging system for breast cancer detection

Daniel Winz
Prof. Dr. Adrian Omlin
Simon Zuber
Prof. Dr. Markus Thalmann
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FS19 - Master Theses
Bildbasierte Klassifikation von Fahrzeugen gemäss TLS8+1

Andreas Caduff
Prof. Dr. Klaus Zahn

Erfassung der Prozessparameter zur Herstellung von
Aluminium-Prüfmitteln in höchsten Genauigkeiten
Bestimmung von Qualitätsmerkmalen in der automatisierten
optischen Bildverarbeitung am Beispiel von
Präzisionspumpenbauteilen in der Variantenfertigung

Aaron Kunz
Prof. Dr. Carsten Haack
Diego Zwickl
Prof. Ralf Legrand

What I will always remember about my time
spent studying my MSE is…?

The friends and the new connections
I made with special people and the
teaching they gave me
Marco Pizzolato
IndT

Optimierung von Neuronalen Netzen mittels Evolutionärer
Algorithmen
A Convolutional Neural Network (CNN) is a basic design pattern for a
neural network today often used for computer vision related tasks like
classification. For a widespread application of the technology, e.g. the
use of CNN in an embedded device with limited resources, common
networks require too much computational power and networks that
are more efficient but still have a good performance are often desired.
To find such network architectures for a given problem is often a time
and labour consuming task. In this work the idea to use an evolutionary
Fabio Marco Johner
Advisor: Prof. Dr. Jürgen Wassner

algorithm to optimize a given CNN on a given problem is explored, a
concept often referred to as neuro-evolution. An evolutionary algorithm
(EA) is a strategy which is inspired by biological evolution with
mechanisms like mutation or selection and is often used for
optimization problems. A specific algorithm is designed, implemented
and tested on two different real-world data sets which cover the task of
wheel detection and traffic sign classification. The results show a good
performance and a desired behaviour of the algorithm. For the traffic
sign classification task the algorithm started from a international
challenge winning CNN architecture and reduced the computational
power required by a factor of 8 with no accuracy loss, by a factor of 14
with a little accuracy loss of 0.2% and a factor of 21 with an accuracy
loss of 0.5%. These experimental results show that neuro-evolution
can be successfully used to optimize a CNN architecture for the use in
embedded devices.

Development of a Modified Nominal Stress Approach for the
Assessment of Welded Railway Structural Parts
Welding is a traditional process for assembling large structural parts as
they are needed for railway vehicles; especially for frames and
structures of train bogies or car bodies. In order to guarantee safety
and reliability of the welded parts, Finite Elements Models (FEM) are
used to simulate part behaviour under influence of external stresses.
Fatigue testing of critical parts is crucial to determine the lifetime and
crack initiation. Welding guidelines such as the DVS 1612, IIW and FKM
define security margins that have to be taken into account under
determined stress configurations. Better estimation of the safety
factors can be done by testing of the components. During this
project one sided bevel butt welds are fatigue tested with specific stress

Marco Pizzolato
Advisor: Prof. Dr. Udo Lang

configurations and then compared to FE Models. The FE Models use
the nominal stress approach and the more calculation intensive notch
stress approach to estimate the stress in the welding. A better
understanding of the behaviour of the weld root and weld toe means
more precise FEM simulations and prediction of the critical spots and
fatigue strength. More accurate simulations and lifetime prediction as
well as assessment of welding is in the interest of PROSE, an
engineering company based in Winterthur, specialized in the
development and simulation of railway vehicles.
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E-Auto Heimladestation
In 2018, 5% of the newly registered cars in CH were electric vehicles.
While it is important to increase the publicly availabe fast charging
stations equipment, most drivers charge their electric vehicle at home.
The offer of home charging equipment is diverse and EVTEC is one of
the competitors within this market with their product sleep&charge.
They are working on a redesign of this device and some components
are developed and evaluated within this thesis. The increasing number
of electric vehicles leads to growing energy requirement due to
Stefanie Schmidiger
Advisor: Prof. Erich Styger

charging sessions being started. Power supply companies strive to keep
the load steady on their power network and released new regulations
that require home charging stations to be controllable by them. They
will most likely use ripple control signals to influence the charging
sessions. A prototype ripple control receiver is to be developed
within this master thesis that can later be integrated into the revised
sleep&charge device. Furthermore, proposals are given as to how the
requirements can be met for the regulations on residual current devices within charging stations and a new display is suggested that could
replace the currently used LCD character display. End tests showed that
the implementation could be much better than the performance of
commercially available ripple control receivers. Recommendations are
given concerning the implementation of DC leakage current detection
for residual current devices and some proposals for display technologies
to be used for the next generation of home charge devices.

Analysis and evaluation of damping characteristics from
additive manufactured components with powder cavities
This thesis analyses the possibility of improving the vibration
damping effect from additive manufactured components, which
includes cavities filled out with powder. The used additive production
process is the selective laser melting (SLM). The cavities are produced
during the layered production of the part by not melting the powder in
the areas of the cavities. This powder cavities increases the damping
of mechanical vibrations on the component. The aim of this work is to
quantify, how strong this damping effect of the powder is, and what
the connection between the size of the powder volume and its damping
coefficient is. The damping coefficient depends not only on the
material but also on the design of the component. This thesis starts

Niklaus Schneider
Advisor: Prof. Dr. Udo Lang

with the theoretical research of the calculation and measurement
methods of damping coefficients and continues with the measurement
of damping coefficients. The measurements are done by different
dampers with different sizes of cavities with powder. These measured
damping coefficients are used to evaluate the influence of the relative
powder volume inside the component. The result is that a larger powder
volume leads to a larger damping coefficient, and the frequency
influences the damping coefficient.
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ICT

ICT - Embedded Systems

Forward

Liebe Leserin, lieber Leser
Die Zukunft lässt sich schwerlich vorhersagen. Was man aber mit
Sicherheit sagen kann ist, dass unsere Absolventen mit ihrer Ausbildung die Zukunft beeinflussen werden.
Das Masterstudium zeichnet sich dadurch aus, dass man «über den
Tellerrand» hinausblickt und ganzheitlich denkt. Die Gesellschaft
wandelt sich, und die Technologie befindet sich in immer schnelleren
Innovationszyklen. Wer hätte sich vor 20 Jahren vorstellen können,
welchen Platz die Elektronik und Software (Beispiel Smartphone)
heute in unserem Leben hat?
Im Schmelzpunkt von Informatik und Elektronik nimmt der Bereich
ICT – Embedded Systems eine zentrale Rolle ein: Mit dem Master
Studium sind unsere Absolventen hervorragend für die Zukunft
vorbereitet. Mit der Theorie, den projektbasieren Arbeiten und der
intensiven Betreuung durch Advisoren sind sie fähig, die Zukunft zu
antizipieren und aktiv zu gestalten. Nur mit innovativen Ansätzen
und neuen Technologien können die Herausforderungen der Zukunft
gemeistert werden.
Wir gratulieren den Absolventen ganz herzlich zu ihren erbrachten
Leistungen und freuen uns auf die Zukunft.

Dear Reader
The future is difficult to predict. But what can be said with certainty
is that our graduates will influence the future with their education.
The Master‘s programme is characterised by the fact that one looks
„beyond one‘s own nose“ and thinks holistically. Society is
changing, and technology is in ever faster innovation cycles. Who
could have imagined 20 years ago what place electronics and
software (such as smartphones) have in our lives today?
ICT - Embedded Systems plays a central role in the melting point of
information technology and electronics: With the Master‘s degree,
our graduates are excellently prepared for the future. With the
theory, the project-based work and the intensive supervision by
advisors, they are able to anticipate and actively shape the future.
Only with innovative approaches and new technologies can the
challenges of the future be mastered.
We congratulate the graduates on their achievements and look
forward to the future.

Prof. Erich Styger
ICT - Embedded Systems
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ICT - Embedded Systems Advisors

Prof. Dr. Marc Achermann

Prof. Dr. Ulrich Dersch

Focus: Modelling of physical effects; Terahertz, IR, optical and

Focus: Aircraft Data and Sensor Networks, Smart Grid Data

UV systems; optical sensors, receivers, LEDs and lasers

Networks, Power Line Communication, Computer Networks and
Protocols

Prof. Dr. Thomas Graf

Prof. Dr. Björn Jensen

Focus: Modelling of physical effects; Phenomena of acoustics,

Focus: Mobile Robotics, Localization, Navigation, Data Fusion

AC / DC and RF

Prof. Marcel Joss

Prof. Othmar Schälli

Focus: Conductor-bound and Wireless Communication Systems,

Focus: Circuit technology, high frequency circuitry,

Electromagnetic Modelling and Simulation, Microwave,

electroacoustics, communications engineering

Compact Antennas Engineering

Prof. Dr. Zeno Stössel

Prof. Erich Styger

Focus: Indoor Localization & Navigation, Sensors,

Focus: Embedded Systems, Microcontrollers, Internet of Things

Microtechnology

(IoT), Digital Forensics, Wireless Communications, Robotics,
Eclipse, ARM
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ICT - Embedded Systems Advisors

Prof. Dr. Markus Thalmann

Prof. Dr. Jürgen Wassner

Focus: Microcontroller, FPGA and SOC programming, time of

Focus: HW/SW Codesign for Embedded Systems, Realtime

flight distance and occupancy measurement (TOF), system and

Digital Signal Processing, Model based Design

processor architecture, HW / SW codesign, VHDL, IoT

Prof. Dr. Klaus Zahn
Focus: Video Content Analysis and Vision Sensors, Image
Processing, Intelligent, Cameras, Sensor Networks

What I will always remember about my time
spent studying my MSE is…?

How much time there seems to be
at the beginning of the semester
and
how little there is left in the
end when the documentation
needs to be written
Fabio Marco Johner
IndT

HS18 - Specialisation Projects 1 & 2
Hardware-friendly Weight-encoding for Convolutional Neural
Networks
Measurement of Acoustic Impulse Responses

Mario Fischer
Prof. Dr. Jürgen Wassner
Pascal Jund
Prof. Dr. Thomas Graf

FS19 - Specialisation Projects 1 & 2
BinArray: A Flexible Hardware Architecture for CNNs with
Binary Encoded Weights
Measurement of Acoustic Impulse Responses

Mario Fischer
Prof. Dr. Jürgen Wassner
Pascal Jund
Prof. Dr. Thomas Graf

Where do you see yourself in 5 years?

Still chasing...
Stefanie Schmidiger
IndT
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