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Inhaltsangabe The course aims at giving the guidelines for the functional design
of automatic machines, in particular taking into account mechanical
efficiency. Criteria and methods to analyze and choose mechanical
devices, design motion laws and to evaluate the best system to
minimize the energy dissipation in electromechanical systems will
be addressed.
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Themen der e Comparison of mechanisms

Lehrveranstaltung e Energy efficiency
e Mechanical transmissions
e Electric motors
e Selection of components (electric motor and transmission)
e Trajectory planning
e Energy storage systems and energy recovery

Stichwoérter machine dynamics, mechanical transmission, efficiency, trajectory
planning, electric motor

Empfohlene None.

Voraussetzungen

Propadeutische

Lehrveranstaltungen

Unterrichtsform Frontal lectures, hand-calculation exercises, computer-assisted
exercises.

Anwesenheitspflicht Strongly recommended.

Spezifische Bildungsziele
und erwartete
Lernergebnisse

1. Knowledge and Understanding:

e Understand the kinematic and dynamic properties of
mechanism for the transmission of motion;

e Understand the properties of the most common trajectories
and their influence on the machine dynamics

2. Applying knowledge and understanding:

e Evaluate and select the proper transmission system considering
mechanical and energy efficiency;

¢ Identify the main components of transmission systems and
sources of inefficiency

3. Making judgments:

e Select and design an effective motion law under different
working conditions and targets;

e Choose suitable combination of mechanical and electric
components for energy transformation and transfer

4, Communication skills:
e Ability to structure and prepare scientific and technical
documentation
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5. Learning skills:

¢ Ability to independently build upon the knowledge acquired
during the study course by reading and understanding scientific
and technical documentation.

Spezifisches Bildungsziel
und erwartete
Lernergebnisse (zusatzliche

Informationen)
Art der Priifung - Formative assessment:
In-class exercises: continuosly in exercise courses; Learning
outcomes assessed: 1, 2, 3, 4, 5;
- Summative assessment:
Written exam: 3 hours; Learning outcomes assessed: 1, 2, 3, 4, 5.
Bewertungskriterien The written examination will include both theoretical questions and

numerical exercises to show ability to solve problems handled in
this course.

Written examination:
Theoretical knowledge (35%)
Correctness of methods (30%)
Correctness in solution (30%)
Appropriate use of units (5%).

Pflichtliteratur

Slides provided to the students after each lecture and notes taken
by students during lecture.

Weiterfihrende Literatur

A collection of suggested readings from various sources will be
announced during the course. Such sources will be papers,
manuals, technical notes, and excerpts from textbooks, including

 Biagiotti, Luigi, and Claudio Melchiorri. Trajectory planning
for automatic machines and robots. Springer Science &
Business Media, 2008.

* Norton, Robert L. Kinematics and dynamics of machinery.
McGraw Hill Higher Education, 2009.

 Filizadeh, S. Electric Machines and Drives: Principles,
control, modelling and simulation. CRC Press, 2013.

Weitere Informationen

Ziele fiir nachhaltige
Entwicklung (SDGs)

Bezahlbare und saubere Energie, MaBnahmen zum Klimaschutz,
Nachhaltiger Konsum und Produktion




