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1 Legal Basis and Scope of Application
The present curriculum defines and regulates the Master’s program Aeronautical Engi-
neering in Engineering Sciences at the Technical University of Vienna. It is based on
the Federal Act on the Organisation of Universities and their Studies – Universities Act
2002 (Universitätsgesetz 2002, referred to henceforth as “UG”, Federal Law Gazette I No
120/2002 as amended) – and the Study Law Provisions of the Statutes of the Technical
University of Vienna in their current version. The program has been structured and
designed in alignment with the qualification profile, as detailed in Section 2.

2 Qualification Profile
The Master’s program Aeronautical Engineering provides in-depth, scientifically and
methodologically high-quality education focused on long-term knowledge retention. It
equips graduates for further qualification, especially within a related doctoral program,
and to work in areas such as the following, making them internationally competitive:

• Research, development, manufacturing, and maintenance of aircraft as well as their
systems and components, in particular with regard to:

– Aerodynamics and flight physics
– Design using lightweight construction technologies
– Analysis, design, simulation, and optimization of aircraft systems and com-

ponents
– Use of appropriate materials
– Aviation propulsion systems and their components (drivetrain: engine, trans-

mission, propulsor)
– Aircraft systems technology

• Certification, quality assurance, and safety management with regard to the approval
of aircraft within the framework of aviation legislation

• Planning, integration, and evaluation of innovative technologies
• Sustainability, energy efficiency, and environmental management in aeronautical

engineering

Based on professional requirements, the Master’s program Aeronautical Engineering
imparts qualifications in the following categories:
Technical competencies
Graduates possess in-depth engineering expertise in the fields of aerodynamics, flight
mechanics, structural mechanics, propulsion systems, avionics, and systems engineering.
They have well-founded knowledge of numerical and experimental methods such as
Computational Fluid Dynamics (CFD), Finite Element Method (FEM), and wind tunnel
experiments. Furthermore, they have acquired specialized knowledge of current techno-
logical developments, in particular in the areas of lightweight construction, alternative
propulsion systems, and sustainable aviation technologies. They are able to conduct
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scientific analyses and modeling, making targeted use of modern engineering Computer
Aided Design (CAD), CFD, and FEM simulation and development tools. In addition,
they possess a thorough understanding of aviation-specific standards, regulations, and
certification procedures, such as those defined by EASA. Their competency in interdisci-
plinary system integration is demonstrated in particular in the interplay of mechanics,
electronics, and control engineering. Furthermore, they possess practical knowledge in
the application of AI-based tools, including for data-driven modeling and optimization.
Overall, they bring a research-driven problem-solving competency to address current and
future challenges in aeronautical engineering with targeted effectiveness.

Transversal competencies
Graduates of the Aeronautical Engineering master’s program are able to approach
complex engineering problems in professional practice using scientific methods, where
appropriate, and, through collaboration with other disciplines, systematically analyze
them and develop innovative solution approaches. They develop innovative solution
strategies, implement them, and evaluate their effectiveness. They independently manage
the planning, execution, and documentation of experiments, simulations, and technical
analyses, applying tools and technologies in a professionally appropriate and thoughtful.
Furthermore, graduates are distinguished by a high degree of independence and a strong
sense of responsibility in technical and scientific work environments. They possess strong
cooperation and teamwork skills, particularly in interdisciplinary and international project
contexts. Their capacity for reflection enables them to assess the societal, safety-related,
and ethical implications of technical developments in a well-founded manner. In addition,
they possess professional communication competency, enabling them to convey even
complex technical content in a manner appropriate to the target audience. The willingness
and ability to engage in lifelong learning and the continuous development of their own
specialist expertise round off their qualification profile.
Graduates possess the competency to develop technical solutions that take gender and
diversity considerations into account and to critically reflect on their societal implications.
They are able to collaborate respectfully, inclusively, and effectively in interdisciplinary
and diversely composed teams.

3 Duration of Study and Workload
The workload for the Master’s program Aeronautical Engineering is 120 ECTS points.
This corresponds to an intended study duration of 4 semesters as a full-time program.
ECTS credits (ECTS) quantify the students’ workload. One academic year comprises 60
ECTS credits, with one ECTS credit corresponding to 25 working hours (according to
Section 54(2) UG).
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4 Admission to the Master’s Program
Admission to a master’s program requires the completion of a subject-relevant Bachelor’s
program or another subject-relevant program of at least the same educational level at a
recognized domestic or foreign post-secondary educational institution.
The following bachelor’s programs are recognized as directly qualifying: „Mechanical En-
gineering“ and „Mechanical Engineering – Management“ at Technische Universität Wien,
and the bachelor’s programmes „Mechanical Engineering“ and „Mechanical Engineering
– Management“ at Technische Universität Graz.

The language of instruction is English. Applicants whose first language is not English
must provide proof of the required language proficiency. The form of proof is specified in
a regulation by the Rectorate.

For the admission of applicants to the Aeronautical Engineering master’s program
whose bachelor’s degree program has not been explicitly deemed qualifying, proof of
the following qualitative admission requirements must be provided in any case. In
total, courses amounting to at least 50,0 ECTS from the listed subject areas must be
demonstrated. The minimum number of ECTS per subject area is listed below:

• 7,0 ECTS from the subject area of statics and strength of materials,
• 7,0 ECTS from the subject area of dynamics,
• 3,0 ECTS from the subject area of fundamentals of engineering design,
• 6,0 ECTS from the subject area of machine elements,
• 4,0 ECTS from the subject area of fluid mechanics,
• 4,0 ECTS from the subject area of thermodynamics,
• 6,0 ECTS from the subject areas of metallic and non-metallic materials,
• 5,0 ECTS in the context of design engineering exercises.

For the ECTS missing from the total of 50,0 ECTS, foundational courses in aeronautical
engineering can be considered.

5 Structure of the Program
The content and qualifications of the program are delivered through modules. A module
is a teaching and learning unit characterized by entry and exit qualifications, content,
teaching and learning methods, regular workload, and assessment. Modules consist of
one or more content related courses. Thematically linked modules are grouped into
examination subjects, whose name, scope, and overall grade are listed on the graduation
certificate.

Examination subjects and the associated modules
The Master’s program Aeronautical Engineering consists of the following examination
subjects and their assigned modules.
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Compulsory Fundamentals (1,0 ECTS)

Mandatory:
Introduction to Aeronautical Engineering (1,0 ECTS)

Fundamentals Modules (20,0 ECTS)

Module Group Fundamentals Modules:
Aerodynamics (5,0 ECTS)
Aircraft Design (5,0 ECTS)
Aircraft Systems Technology (5,0 ECTS)
Analytical Methods in Lightweight Design (5,0 ECTS)
Material Sciences for Aviation (5,0 ECTS)
Thermal Turbomachines (5,0 ECTS)
Transmissions for Aviation (6,0 ECTS)

Four modules from the module group Fundamentals Modules must be completed. Should
courses from a fundamentals module have already been completed during a Bachelor’s
program, the corresponding fundamentals modules may no longer be chosen. Unless
otherwise specified in the module description, all courses listed in the module description
must be completed in order to complete the module. Should the total ECTS of the
selected courses exceed 20, the scope of the Subject-specific Electives module will be
reduced accordingly.

Specialization Modules (47,0 ECTS)

Module Project Work:
Project Work (5,0 ECTS)
The module Project Work is mandatory.

Module Group Specialization Modules:
Aircraft Propulsion (14,0 ECTS)
Aircraft Technology (14,0 ECTS)
Flight Dynamics & Flight Control (14,0 ECTS)
Fluid Dynamics (14,0 ECTS)
Lightweight Design & Composites (14,0 ECTS)
Material Sciences (14,0 ECTS)
Specialization through Mobility (14,0 ECTS)

Three entire modules of 14 ECTS credits each must be completed from the module
group Specialization Modules. Individual specialization modules are directly linked to
the fundamentals modules. A specialization module is considered complete only once
the corresponding assigned fundamentals module has been successfully completed. It is
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recommended to complete the corresponding fundamentals modules prior to attending
the courses of the specialization modules.
Courses from a specialization module that have already been completed during the
Bachelor’s program at TU Wien and were counted towards the degree that constitutes
the admission requirement for the master’s program may not be counted again towards
the completion of this module.
Should the total ECTS of the selected courses per chosen specialization module exceed
14, the Subject-specific Electives will be reduced accordingly.

Subject-specific Electives (13,0 ECTS)

Subject-specific Electives (13,0 ECTS)

Elective courses and transferable skills (9,0 ECTS)

Elective courses and transferable skills (9,0 ECTS)

Diploma Thesis (30,0 ECTS)

See Section 9
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General Provisions

Certificates may only be used towards the completion of the master’s program if they have
not already been used to achieve the degree that constitutes the admission requirement
for the master’s program. A completed course may only be counted once towards the
completion of the master’s program. Should one and the same course be included in
several chosen specialization modules, it may only be counted towards one specialization
module.

Brief description of the modules
This section briefly characterizes the modules of the Master’s program Aeronautical
Engineering. A detailed description is available in Appendix A.

Compulsory Modules

Subject-specific Electives (13,0 ECTS) Within this module, students individually
select additional courses from the catalogs of the specialization modules or from a list of
currently offered courses approved each year by the Aeronautical Engineering curriculum
committee. The aim is to enable students to establish an area of specialization or to
complement what they have learned in the fundamentals modules.
Elective courses and transferable skills (9,0 ECTS) The courses in this module
deepen students’ understanding of the subject area and equip them with knowledge,
skills, and competencies beyond the core discipline.
The courses of this module may be freely selected from the range of academic and
artistic courses serving to deepen the subject area or to acquire knowledge, skills, and
competencies beyond the core discipline, offered by all recognized domestic and foreign
post-secondary educational institutions, with the restriction that at least 4,5 ECTS must
be chosen from the subject areas of transferable skills. In particular, courses from TU
Wien’s central elective catalog ’Transferable Skills’ may be selected for this purpose.
Introduction to Aeronautical Engineering (1,0 ECTS) Students are familiar with
the university’s structure and the research areas within the Faculty of Mechanical and
Industrial Engineering, particularly in aviation-related fields. They gain an insight into
the teaching and research activities of the institutes, each of which represents an area
of specialization in the Aeronautical Engineering master’s program. In accompanying
workshops, students acquire experience in project-related teamwork.
Project Work (5,0 ECTS) In this module, a project work, which is related to one or
more specialization modules, is completed.

Module Group Fundamentals Modules

Aerodynamics (5,0 ECTS) This module covers the fundamental concepts of aerodyna-
mics of external flows. Starting from the description of aerodynamic forces and moments,
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the physical causes of skin friction drag, pressure drag, and lift are analyzed. Building on
this, incompressible flow around airfoils is addressed, including thin airfoil theory for the
analytical description of lift characteristics. A further focus lies on the aerodynamics of
practical aircraft wings, whereby the fundamental concepts of wing theory are introduced
to describe the three-dimensional effects of finite-span wings. Finally, linear theories
for compressible subsonic and supersonic flows over airfoils are presented in order to
systematically capture the influence of compressibility on aerodynamic parameters.
Aircraft Design (5,0 ECTS) Upon successful completion of the module, students are
familiar with the functions of individual aircraft components and possess fundamental
knowledge of structural design philosophies, standards, and the development process.
They can apply the knowledge they have acquired to the conceptual design of commercial
transport aircraft. They are capable of employing methods for aircraft component sizing
and design analysis, as well as for analyzing interactions among disciplines through
sensitivity analyses, parameter studies, and optimization. Students have gained practical
experience in group work, self-organization, and team-based task execution.
Aircraft Systems Technology (5,0 ECTS) Upon successful completion of the module,
students are familiar with the functions of the systems for manual and automatic flight
control and flight regulation, the energy systems (electrical, hydraulic, pneumatic), the
fuel system, the systems for pressurization, ventilation, and air conditioning of the payload
space (cabin, cargo hold), the anti-icing systems, as well as avionics and data bus systems.
Analytical Methods in Lightweight Design (5,0 ECTS) Building on the funda-
mentals of strength of materials, machine elements, materials science, and engineering
design, students learn in this module to design structures from a lightweight-construction
perspective, ensuring the lowest possible mass while fulfilling the requirements of their
intended application. Students are thus able to list lightweight construction measures
and describe typical lightweight construction methods, work with the fundamentals of
stress analysis, as well as basic and lightweight-construction-relevant aspects of classical
plasticity theory. Furthermore, they learn to evaluate materials for suitability in light-
weight construction and to describe the technological fundamentals of fiber-reinforced
polymers. In addition, the fundamentals of laminate, sandwich, and shear field theory
are conveyed, and the stability behavior of slender, thin-walled lightweight structures
(bars, plates, shells) is described.
Material Sciences for Aviation (5,0 ECTS) Upon successful completion of the module,
students have an advanced understanding of the relationships between the composition,
microstructure, manufacturing, and post-processing methods, and the resulting properties
of aerospace materials. They can analyze and evaluate metallic, ceramic, and polymeric
materials for suitability for highly stressed applications, particularly in turbine engines.
Particular emphasis is placed on lightweight, high-temperature alloys and the targeted
development of microstructures through thermomechanical processes.
Thermal Turbomachines (5,0 ECTS) In this module, students learn the fundamental
operating principles and configurations of thermal turbomachines and can quantitatively
describe their energy conversion. The module provides an overview of the basic operating
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principles and configurations of thermal turbomachines, including energy conversion
and efficiency; thermodynamic design of steam turbines, gas turbines, aero engines,
turbo compressors, and turbofans; energy transfer in the stage; stage parameters and
characteristics; two-dimensional and three-dimensional flow in thermal turbomachines;
occurring losses; operational behavior and control of turbines and compressors; as well as
strength, vibrations, and design-related aspects.

Transmissions for Aviation (6,0 ECTS) Students master the fundamentals of the
design, construction, and calculation of gear systems. The focus is on aircraft gear systems,
with the course structure also providing a foundation for the study of other types of gear
systems.

Module Group Specialization Modules

Aircraft Propulsion (14,0 ECTS) Upon successful completion of the module, students
can analyze thermal turbomachinery with respect to operating principles and performance
behavior, and identify, model, and systematically solve problems in this field. Furthermore,
they are able to evaluate the potential for efficiency improvements, noise and emission
reductions, and resource-efficient design of conventional aircraft propulsion systems, and
to design innovative systems, such as fuel cells and advanced transmissions, according to
thermal, mechanical, and fluid-mechanical principles. They model rotor-dynamic effects,
evaluate tribological systems, and integrate diverse perspectives into scientific analyses.
For successful completion of this specialization module, the fundamentals module Thermal
Turbomachines (5,0 ECTS) or Transmissions for Aviation (6,0 ECTS) must also have
been completed successfully.

Aircraft Technology (14,0 ECTS) Upon successful completion of the Aircraft Tech-
nology module, students are able to holistically analyze, size, and evaluate essential
aircraft and aviation systems in the context of current aviation regulations, safety-related,
and ecological requirements. They apply methods from aircraft design and systems
engineering to concrete design and integration tasks, assessing interdependencies among
structure, aerodynamics, propulsion, energy systems, and onboard systems. They plan
and conduct measurement and test campaigns, quantitatively evaluate laboratory test
and flight measurement data, and derive reliable characteristic parameters for design
purposes. In project-oriented teamwork, they reflect on technical solutions with regard
to safety, environmental impact, and diverse user groups, and present their results in a
manner appropriate to the target audience, both orally and in writing.
For successful completion of this specialization module, the fundamentals module Aircraft
Design (5,0 ECTS) or Aircraft Systems Technology (5,0 ECTS) must also have been
completed successfully.

Flight Dynamics & Flight Control (14,0 ECTS) Upon successful completion of the
module, students can model, analyze, and design dynamic flight control systems. They
have mastered the mathematical description of aircraft as multi-body systems and can
apply computer-aided methods to simulate complex flight dynamics. Students understand
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the interplay between flight mechanics and control engineering, acquire competence in
the systematic development of digital flight controllers, and evaluate nonlinear aspects of
flight dynamics. Through practical applications using simulation tools, students develop
an in-depth understanding of the requirements for modern aircraft automatic flight
control systems.
For successful completion of this specialization module, the fundamentals module Air-
craft Design (5,0 ECTS) or Aerodynamics (5,0 ECTS) must also have been completed
successfully.
Fluid Dynamics (14,0 ECTS) This module provides in-depth knowledge and methods
in fluid mechanics, with a particular focus on aeronautical applications. Building on the
fundamentals, theoretical, numerical, and computer-aided approaches for the analysis of
incompressible and compressible flows are addressed. Depending on individual course
selection, students acquire knowledge of boundary layer theory, gas dynamics, turbulence
modeling, and modern numerical and computer-aided methods in fluid mechanics and
aerodynamics. The module enables students to analyze complex fluid mechanics problems,
select appropriate modeling and solution approaches, and critically evaluate results. In
addition, scientific working methods, independent problem-solving competency, and the
ability to engage in depth with current topics in fluid mechanics are promoted.
For the successful completion of this specialization module, the fundamentals module
Aerodynamics (5,0 ECTS) must also have been completed successfully.
Lightweight Design & Composites (14,0 ECTS) Upon successful completion of the
module, students are able to — building on the fundamentals of strength of materials, ma-
chine elements, materials science, and engineering design — design structures, machines,
installations, or components from a lightweight-construction perspective, ensuring the
lowest possible mass while fulfilling operational requirements. Furthermore, students are
provided with methodological knowledge of composite materials, composite structures,
and composite technology.
In addition to the technological differences compared to conventional materials, students
are also informed about the diversity and flexibility in the design and manufacture of
fiber-reinforced composite structures. They can apply design principles and analytical
calculation methods for lightweight construction, among other things, to the sizing of
composite structures, assess their failure, and set up an appropriate optimization problem
for numerical design. Through a lightweight structure they conceived and manufactured,
students observe in laboratory sessions how it is subjected to destructive testing.
For the successful completion of this specialization module, the fundamentals module
Analytical Methods in Lightweight Design (5,0 ECTS) must also have been completed
successfully.
Material Sciences (14,0 ECTS) Upon successful completion of the module, students
are able to analyze materials and their entire life cycle in a holistic manner, to select
appropriate materials and manufacturing processes for complex engineering applications,
and to assess their use with regard to safety, reliability, and sustainability. They are able
to relate mechanical, thermal, chemical, and tribological properties to microstructures,
manufacturing processes, and environmental conditions, to investigate failure mechanisms
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experimentally, and to justify materials-engineering decisions on a sound scientific basis.
For the successful completion of the specialization module, the fundamentals module
Material Science for Aviation (5,0 ECTS) must also have been completed successfully.

Specialization through Mobility (14,0 ECTS) Within the framework of a mobility
program, and in agreement with the academic authority responsible for studying law
matters, an individual module may be compiled for the group of specialization modules,
which is also listed on the final transcript.

6 Courses
The subject areas of the modules are conveyed through courses. The courses of each
module are specified in the respective module description in Appendix A. Courses are
assessed through examinations as defined in the UG. The types of course assessments
are defined in the examination regulations (Section 7).

Requirements for courses and examinations from the Federal Act on
the Organisation of Universities and their Studies (Universities Act
2002 – UG)
Before the start of each semester, an electronic directory of courses must be published
(title, name of the lecturer, type, form including location and dates of the course). This
directory is to be continuously updated. In addition to the published directory, the

lecturers of a course must inform the students - before the start of each semester - in
an appropriate manner about the objectives, form, content, dates, and methods of their
courses as well as the content, form, methods, dates, assessment criteria, and assessment
standards of the examinations. For examinations conducted as a single examination

event, at least three examination dates per semester must be scheduled (according to
the statute at the beginning, middle, and end), and students must be informed about
the content, form, methods, dates, assessment criteria, and assessment standards of
the examinations before the start of each semester. For examinations conducted using

electronic communication tools, proper conduct of the examination must be ensured, in
addition to the general examination regulations, the following minimum requirements
must be met:

• Prior to the beginning of the semester, students must be informed about the techni-
cal standards that their equipment must meet to participate in these examinations.

• To ensure the independent completion of the examination by the student, technical
or organizational measures must be implemented.

• If technical problems occur not caused by the student, the examination must be
aborted and not counted towards the permissible number of examination attempts.
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Guidelines for Courses from the Statutes of TU Wien
In the following context, SSB stands for Satzung der TU Wien, Studienrechtliche Be-
stimmungen (Statutes of TU Wien, Study Law Provisions)

• The scope of the course must be specified in ECTS credits and semester hours.
(Section 9 SSB - Modules and Courses)

• Courses can an be held as “block courses” with the approval of the governing body
responsible for study matters (Dean of Studies). (Section 9 SSB - Modules and
Courses)

• Courses and exams can be conducted in a foreign language with the approval of
the governing body responsible for study matters (Dean of Studies). (Section 11
SSB - Foreign Languages)

• Course exams serve as proof of the learning outcomes conveyed by an individual
course. (Section 12 SSB - Course Exam)

• Course exams must be conducted by the course instructor. If necessary, the gover-
ning body responsible for study matters (Dean of Studies) can appoint another
suitable examiner. (Section 12 SSB - Course Exam)

• For exams ending in a single examination act, three exam dates must be set for
the beginning, middle, and end of each semester. These dates must be announced
before the start of the semester. (Section 15 SSB - Exam Dates)

• Exams can be conducted at the beginning and end of non-teaching periods. (Section
15 SSB - Exam Dates)

• Exam dates must be announced in an appropriate manner. (Section 15 SSB - Exam
Dates)

Description of Course Types
VO (Lecture): Courses where the content and methods of a subject are presented,

focusing on specific issues, concepts, and solutions. Exams are conducted in a
single act. The exam type (written, oral, or both) must be specified in the module
description. No attendance requirement, but achievement of learning outcomes
must still be ensured.

EX (Excursion): Courses held outside TU Wien. They aim to deepen the learning
content in the respective local context.

LU (Laboratory Exercise): Courses where students solve experimental tasks either
individually or in groups under the guidance off a supervisor, in order to learn how
to handle equipment and materials as well as the experimental methodology of the
subject. The experimental facilities and workplaces are provided.

PR (Project): Courses where students deepen and complement their understanding of
specific areas by solving concrete experimental, numerical, theoretical, or artistic
tasks. Projects are aligned with the qualification profile of the programme and
supplement professional or scientific training.
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SE (Seminar): Courses where students work on a given topic or project using scientific
methods, involving reflection on problem-solving and scientific discourse.

UE (Exercise): Courses where students work on specific tasks (e.g., computational,
constructive, artistic, or experimental) under professional guidance to develop their
skills and abilities in applying knowledge to concrete tasks.

VU (Lecture with Integrated Exercise): Courses combining lecture and exercise, whe-
re the exercise and lecture parts must each constitute at least a quarter of the
total course content. The exercise part is always continuously assessed, while the
lecture part can be assessed through a single exam act or continuously. It is not
permissible to asses the entirety of the course in a single examination act.

Course and Exam Descriptions in the Information System for Studies
and Teaching

• Course type (VO, EX, LU, PR, SE, UE, VU)
• Form (Presence, Online, Hybrid, Blended)
• Dates (Including necessary attendance for successful completion)
• Contents (Description of contents, prerequisites)
• Literature references
• Learning Outcomes (Comprehensive description of learning outcomes)
• Methods (Description of methods in alignment with learning outcomes and perfor-

mance assessment)
• Performance Assessment (In alignment with learning outcomes and methods)

– Indication of partial achievements, indicating which can be retaken. This point
does not apply to VO courses.

• Exams:
– Contents (Description of contents, literature)
– Form (Presence, Online)
– Exam Type and Mode:

∗ Type VO: Written, oral, or both;
∗ Other types: Indication of partial achievements including type and mode

related to the course´s pursued learning outcomes.
– Dates (Indication of dates)
– Assessment Criteria and Standards

7 Examination Regulations
For the completion of the Master’s program, the following are required:
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1. Successful Completion of the modules prescribed in the curriculum: A module
is considered successfully completed if the courses attributable to it have been
successfully completed according to the module descripition.

2. the completion of a successfully evaluated master´s thesis
and

3. the successful completion of the committee-based final exam, which is conducted
orally before an examination committee pursuant to Section 13 and Section 19 of
the Study Law Provisions of the Statutes of TU Wien. It serves to present and
defend the master’s thesis and to demonstrate the candidate’s command of the
relevant scientific field. Particular emphasis should be placed on understanding and
overview knowledge. The prerequisites for registering for the committee-based final
exam pursuant to Section 17(1) of the Study Law Provisions of the Statutes of TU
Wien are fulfilled if items 1 und 2 have been completed.

The final certificate includes:

(a) The exam subjects with their respective scope in ECTS credits and grades,

(b) The topic and grade of the master’s thesis,

(c) The grade of the committee-based final exam,

(d) The overall assessment, and

(e) Upon request, the overall grade of the completed program according to Section 72a
UG.

The grade for the subject “Master’s Thesis” is derived from the grade of the thesis. The
grade for each other exam subject is calculated as the weighted average of the grades from
the courses assigned to the subject through the corresponding modules. The weighting
is based on the ECTS credits of each cours. If the resulting average includes a decimal
of 0.5 or less, it is rounded down; if it is greater than 0.5, it is rounded up. If no exam
subjects is graded worse than “good” and at least half are graded “very good,” the overall
assessment is “passed with distinction”; otherwise, the assessment is “passed.”

Courses of type VO are assessed based on a final oral and/or written exam. All other
courses have continuous assessment, i.e., ongoing performance checks and optionally a
final partial exam.

The successful completion of exams and scientific as well as artistic works is graded
as “very good” (1), “good” (2), “satisfactory” (3), or “sufficient” (4), whereas failure is
graded as “unsatisfactory” (5). For courses where a differentiated grade is not applicable,
the assessment is recorded as either “successfully participated” (E) or “unsuccessfully
participated” (O).
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8 Compatibility of Studies and Mobility
Students in the Master’s program Aeronautical Engineering should be able to complete
the program within the prescribed period with a reasonable amount of effort.
Students are advised to follow the recommended semester plan provided in Appendix C.
The assessment and attendance modalities for courses of types UE, LU, PR, VU, SE,
and EX are to be established within the framework of teaching agreements with the
governing body responsible for study matters (Dean of Studies) and published in the
information system for studies and teaching in an appropriate form. With regard to the
repeatability of partial assessments, reference is made to the academic regulations in the
univesity statutes.
In accordance with Section 58(8) UG, every course with limited number of participants,
where a student´s intended participation cannot be accommodated and this has the
potential to delay the student´s progress, must be listed in the curriculum along with
the number of available places and the allocation procedure. The courses affected, as
well as the number of places and the allocation process, must be determined by the
Study Committee and clearly and understandably presented to students in the module
descriptions. Course instructors are authorized to grant exceptions to the participation
restrictions for their courses. The recognition of academic achievements completed abroad
is to be carried out by the governing body responsible for study matters (Dean of Studies).
The options listed in Statutes - Study Law Provisions Section 27(1 to 3) are available to
facilitate mobility. In individual cases, these provisions can also be used to improve the
feasibility of studies.
ECTS credits earned as part of a mobility program can be used to fulfill the required
transferable skills in the module “Free Electives and Transferable Skills” to the appropriate
extent. In particular, such exams are assigned to the category “Diversity Management”
and thus to the pool of technology assessment, technology genesis, scientific ethics, gender
mainstreaming and diversity management.
When assessing the essential differences in the acquired competencies of courses/modules
completed during mobility, it is recommended to focus on technical competencies.

To promote mobility, a dedicated specialization module ’Specialization through Mobi-
lity’ (14.0 ECTS) has been established. Furthermore, up to two thematically appropriate
fundamentals modules of corresponding scope may be completed in the context of a mobi-
lity period. Additionally completed courses may be assigned to a thematically appropriate
specialization module and/or completed within the framework of the Subject-Specific
Electives.

9 Master’s Thesis
The thesis is a artistic-scientific work that serves to demonstrate the ability to handle a
topic autonomously processed in a manner that is reasonable in terms of content and
methodology. The topic of the thesis is freely chosen by the student and must be in line
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with the qualification profile.

The examination subject of the master’s thesis encompasses 30 ECTS credits and includes,
in any case, the scientific work (thesis) evaluated at 27 ECTS credits, as well as the
committee final examination worth 3 ECTS-credits

10 Academic Degree
Graduates of the Master’s program Aeronautical Engineering are awarded the academic
degree “Diplom-Ingenieur”/“Diplom-Ingenieurin” – abbreviated as “Dipl.-Ing.” or “DI”
(internationally comparable to “Master of Science”).

11 Quality Management
The quality management of the Master’s program Aeronautical Engineering ensures
that the program is designed consistently in accordance with the study-related quality
objectives of TU Wien and is executed efficiently and effectively as well as regularly
reviewed. The program´s quality managementfollows the Plan-Do-Check-Act model based
on standardized processes and is designed to be target-group-oriented. The target groups
of quality management are, internally, the students and the teaching staff, and externally,
society, economy, and administration, including the labor market for graduates.

Taking into account the defined target groups, six objectives are established for the quality
of academic programs at TU Wien: (1) Ensuring the relevance of the qualification profile
for society and the labor market. (2) Appropriately designed learning outcomes in the
modules of the curriculum, supporting the qualification profile. (3) Appropriately selected
learning activities and methods to achieve learning outcomes. (4) Appropriate assessment
methods to verify the achievement of learning outcomes. (5) Ensuring conditions for the
feasibility of study plans. (6) Ensuring that the teaching staff possesses the subject-specific
and time resources to ensure high-quality teaching.

To ensure the quality of the academic programs, progress in planning, development,
and assurance of all six quality objectives is collected separately and published. Quality
assurance verifies the achievement of these objectives. For the assessment of the first and
second quality objectives, the study committee (Studienkommission) conducts at least
one review of the qualification profile and module descriptions per term of office. Ongoing
evaluations by students, as well as individual feedback on the academic operation to
the governing body responsible for study matters, provide a comprehensive picture of
the curriculum implementation. Ongoing review also helps identify critical courses, for
which appropriate adjustments are derived and implemented in coordination between the
governing body responsible for study matters, study committee, and course instructors.
The sixth quality objective is covered by quality-assurance instruments in the personnel
area. In addition to internal quality assurance, external evaluation of the studies is
conducted every seven years.
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12 Entry into Force
This study plan comes into effect with October 1st 2026.
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A Module Descriptions
The lectures associated with the modules are listed in the following format:
9,9/9,9 XX Titel of the course

Where the first number represents the scope of the course in ECTS credits, and the second
number represents its extent in semester hours. ECTS credits measure the student´s
workload, with one academic year comprising 60 ECTS credits, and one ECTS credit
equivalent to 25 hours of 60 minutes each. A semester hour corresponds to as many
teaching units as the semester has weeks of instruction. Each teaching unit lasts 45
minutes. The type of lecture (XX) is explained in detail in the Section 6 on page 13.

Compulsory Modules

Subject-specific Electives

Workload for the module: 13,0 ECTS
Learning Outcomes:
Within this module, students individually select courses from the specialization or
fundamentals modules of the Aeronautical Engineering master’s program or from a
list of currently offered courses approved each year by the Aeronautical Engineering
curriculum committee. The objective is to enable students to establish an individual area
of specialization or to complement what has been learned in the fundamentals modules.
Technical competencies:
Dependent on the selected courses.
Non-technical competencies:
Dependent on the selected courses.
Content:
Dependent on the selected courses.
Mandatory requirements:
Dependent on the selected courses.
Applied teaching and learning methods and appropriate performance assess-
ment:
Dependent on the selected courses.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
Courses totaling at least 13 ECTS credits have to be selected individually from the
specialization or fundamentals modules of the Aeronautical Engineering master’s
program at TU Wien, or from the following list of currently offered courses, which is
approved each year by the Aeronautical Engineering curriculum committee.
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3,0/2,0 VU Fundamentals of Continuum Mechanics
4,0/3,0 VU Finite Element Methods for Multi-Physics I
3,0/2,0 VO Finite Element Methods for Multi-Physics II
2,0/2,0 UE Finite Element Methods for Multi-Physics II
3,0/2,0 VO Airfields
1,0/1,0 VO H2 Technologies at TU Wien
3,0/2,0 VO Machine Dynamics
2,0/2,0 UE Machine Dynamics
2,0/2,0 VU Methodology of 3D-CAD Engineering
3,0/2,0 VO Advanced Space Propulsion Systems
2,0/1,5 VU Project and Process Management
3,0/2,0 VO Thermodynamics in power engineering
2,0/2,0 UE Thermodynamics in power engineering
3,0/2,0 VO Virtual Product Development
2,0/2,0 UE Virtual Product Development
5,0/3,0 VU Heat Transfer

Elective courses and transferable skills

Workload for the module: 9,0 ECTS
Learning Outcomes:
The courses of this module serve to deepen the subject area as well as to acquire knowledge,
skills, and competencies beyond the core discipline.
Technical competencies:
Dependent on the selected courses.
Non-technical competencies:
Dependent on the selected courses.
Content:
Dependent on the selected courses.
Expected prerequisites:
Dependent on the selected courses.
Applied teaching and learning methods and appropriate performance assess-
ment:
Dependent on the selected courses.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
The courses of this module may be freely selected from the range of academic and
artistic courses serving to deepen the subject area or to acquire knowledge, skills, and
competencies beyond the core discipline, offered by all recognized domestic and foreign
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post-secondary educational institutions, with the restriction that at least 4,5 ECTS
must be chosen from the subject areas of transferable skills. For the subject areas of
transferable skills, courses from the central elective catalog of TU Wien for ’Transferable
Skills’ are particularly recommended.

Project Work

Workload for the module: 5,0 ECTS

Learning Outcomes:
In this module, a project work, which is related to one or more specialization modules, has
to be written. Students gain practical experience with the module’s subject content. They
learn to independently familiarize themselves with an aerospace-specific field, work on a
task within it, and present the results in the form of a protocol or report. The project work
may be carried out in teams or in an interdisciplinary setting, thereby training students’
teamwork and coordination skills and exposing them to interdisciplinary approaches.
Technical competencies:
Upon successful completion of the module, students are able to

• work on a project-related task in the context of specialization modules;
• independently design a project;
• carry out a project work linked to specialization modules in a targeted manner;
• apply the subject content of the module in practical project contexts;
• systematically investigate an aerospace-specific field;
• document the obtained results in the form of a protocol or report.

Non-technical competencies:
Upon successful completion of the module, students are able to

• discuss different viewpoints within interdisciplinary teams;
• select suitable interdisciplinary approaches for the project;
• present their tasks and results in a manner appropriate to the target audience

and using correct technical terminology, and, where relevant, integrate gender and
sustainability aspects into the topic.

Content:
Depending on the selected project topic.

Mandatory requirements:
Depending on the selected project topic.

Applied teaching and learning methods and appropriate performance assess-
ment:
Independent development of a topic and preparation of the results in a report or protocol.
Possibly including a presentation. Assessment is based on participation, results, the
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structure and presentation of the work and its documentation, as well as the quality of
the presentation or attendance.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
The project work is to be selected from the following range of project works offered by
the Faculty of Mechanical and Industrial Engineering, amounting to 5 ECTS credits:

5,0/4,0 PR Project Work Design Project Light Weight Structures and Finite Element
Methods

5,0/4,0 PR Project Work Transmissions for Aviation
5,0/4,0 PR Project Work Aeronautical Engineering
5,0/4,0 PR Projekt Work Fluid Machinery
5,0/4,0 PR Project Work Fluid Mechanics
5,0/4,0 PR Project Work Student Aerospace
5,0/4,0 PR Project Work Engineering dynamics
5,0/4,0 PR Project Work Triology
5,0/4,0 PR Project Work Materials

Introduction to Aeronautical Engineering

Workload for the module: 1,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• describe the university structure.
• identify the research areas with aviation relevance at the Faculty of Mechanical

and Industrial Engineering.
• explain the working methods and focus areas of the institutes.
• present connections between theoretical backgrounds and practical institute ex-

amples.
• identify relevant institutes and subject areas for the further course of their studies.
• summarize key content from presentations on degree programs, university structure,

and faculty organization.
• discuss relationships between technology and society.

Non-technical competencies:
Upon successful completion of the module, students are able to

• use technical terms and institute designations correctly.

22



• present content on the university structure in a manner appropriate to the target
audience.

• formulate targeted questions for representatives of the institutes.
• illustrate connections between theory and practice visually and in a structured

manner.

Content:
Presentations on the Aeronautical Engineering master‘s program, the university structure,
the organization of the faculty, as well as on technology and society. Each institute of
the Faculty of Mechanical and Industrial Engineering involved in the master‘s program
holds a presentation.

Mandatory requirements: None

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture, workshops, and teamwork. Performance assessment is based on active participa-
tion in presentations and discussions.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
1,0/1,0 VU Introduction to Aeronautical Engineering

Modulgruppe Aufbaumodule

Aerodynamics

Workload for the module: 5,0 ECTS

Learning Outcomes:
Students possess fundamental knowledge of the aerodynamics of external flows. They
understand the generation of aerodynamic forces and moments, as well as the physical
causes of skin-friction drag, pressure drag, and lift. Students can analyze incompressible
and compressible flows around airfoils, as well as the aerodynamics of finite wings, using
linear theories, and determine aerodynamic parameters by calculation.
Technical competencies:
Upon successful completion of the module, students are able to

• precisely explain the fundamental terms and concepts of the aerodynamics of
external flows.

• systematically describe aerodynamic forces and moments and distinguish their
physical causes.

• analyze skin friction drag, pressure drag, and lift both qualitatively and quantita-
tively.
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• treat the incompressible flow around airfoils computationally using thin airfoil
theory and determine lift coefficients.

• calculate the aerodynamic characteristics of finite wings by applying wing theory
and interpret three-dimensional effects.

• apply linear theories for compressible subsonic and supersonic flows over airfoils
and evaluate the influence of compressibility on aerodynamic parameters.

• critically classify the ranges of validity and limitations of the aerodynamic models
covered.

Non-technical competencies:
Upon successful completion of the module, students are able to

• independently plan their own learning progress.
• discuss different viewpoints in interdisciplinary teams.
• reflect on results.
• independently structure complex problem statements.
• analyze their own work progress.

Content:
• Aerodynamic forces and moments
• Skin friction drag, pressure drag, and lift
• Incompressible flow around an airfoil
• Thin airfoil theory
• Finite wing theory
• Linear theory for compressible subsonic and supersonic flow over an airfoil

Expected prerequisites:
Solid knowledge of the fundamentals of fluid mechanics.
Mandatory requirements: None
Applied teaching and learning methods and appropriate performance assess-
ment:
Written examination combined with the assessment of team projects.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
5,0/3,0 VU Aerodynamics

Aircraft Design

Workload for the module: 5,0 ECTS
Learning Outcomes:
Technical competencies:
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Upon successful completion of the module, students are able to

• describe the development of aircraft technology and transport mode comparisons,
and apply design guidelines.

• design the configurative layout of the aircraft and the arrangement of the payload
space.

• analyze and calculate key design parameters and their influence on aircraft weights,
wing sizing, and propulsion sizing.

• integrate aircraft family concepts and atmospheric models, and evaluate their
interactions.

Non-technical competencies:
Upon successful completion of the module, students are able to

• argue constructively in professional discourse, taking peer feedback into account.
• justify their own viewpoints in a comprehensible manner.
• work in interdisciplinary and diverse teams.
• communicate results constructively in English.

Content:
• Development of aircraft technology, transport mode comparisons, design guidelines,
• configurative layout of the aircraft and arrangement of the payload space,
• key design parameters and their influence on aircraft characteristics and flight

performance (weight estimation, wing sizing, propulsion sizing),
• aircraft family concepts,
• atmospheric models

Expected prerequisites:
Fundamental knowledge of fluid mechanics and engineering design. Knowledge of CAD
is additionally advantageous.
Mandatory requirements: None
Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture with the aim of conveying to students a fundamental understanding of the
cause-and-effect relationships between design and quality parameters. Demonstration of
these relationships using animated diagrams (applets) and supporting media (videos).
Completion of a design project in small groups. Presentation of calculation methods in
the exercise sessions. Assessment of the design project based on the written report and
the presentation of project results. Within the seminar, students are expected to deepen
their theoretical knowledge and practice delivering a presentation on a self-chosen topic,
as well as actively participating in academic discussions.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
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Lectures of the Module:
5,0/4,0 VU Aircraft Design 1

Aircraft Systems Technology

Workload for the module: 5,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• size and evaluate energy systems and actuators.
• explain systems for pressurization, ventilation, and air conditioning of aircraft

cabins, and calculate the associated installations.
• evaluate electric aircraft concepts, avionics, landing gear, and de-icing systems.
• analyze, calculate, and evaluate failure probabilities of system functions (FTA,

FMEA), and plan redundancy measures.

Non-technical competencies:
Upon successful completion of the module, students are able to

• independently plan their own learning progress.
• systematically review lecture content with the aid of presentations and e-learning

modules.
• independently structure complex problem statements.

Content:

• Hydraulic, electrical, pneumatic energy systems;
• Flight control, actuators, air conditioning;
• Landing gear, fuel systems, avionics, de-icing;
• System safety, fault tolerance, standards.

Expected prerequisites:
Fundamental knowledge of mechanics, fluid mechanics, thermodynamics, and control
engineering. Aviation-specific prior knowledge is advantageous.

Mandatory requirements: None

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture with the aim of conveying to students a fundamental understanding of the cause-
and-effect relationships between design and quality parameters. Demonstration of these
relationships using animated diagrams (applets) and supporting media. Presentation
of calculation methods in the exercise sessions. Assessment based on graded homework
assignments, reports, and oral and/or written examinations.
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The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
5,0/4,0 VU Aircraft Systems Technology

Analytical Methods in Lightweight Design

Workload for the module: 5,0 ECTS
Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• design structures from a lightweight construction perspective such that they pos-
sess the lowest possible mass while fulfilling the requirements of their intended
application.

• evaluate lightweight materials and fiber-reinforced composites with regard to their
suitability for lightweight construction applications, and carry out the dimensioning
of laminated composite shells using laminate theory.

• calculate stresses in thin-walled structures under bending, torsion, and shear, as
well as residual stresses following plastic deformation.

• assess the fatigue life of cyclically loaded structures using Melan’s shakedown
theorems.

• describe the stability behavior of slender, thin-walled lightweight structures (bars,
plates, shells) and carry out stability analyses.

• describe the principle, construction, and area of application of sandwich structures,
as well as their advantages and disadvantages.

• apply the force and displacement method to statically indeterminate, linearly elastic
lightweight structures.

• explain the difference between a continuum and a system discretized using Ritz
approaches, and apply the Ritz method.

Non-technical competencies:
Upon successful completion of the module, students are able to

• independently plan their own learning progress.
• work in interdisciplinary and diverse teams.
• discuss different viewpoints in interdisciplinary teams.
• justify their own viewpoints in a comprehensible manner.

Content:

• Applications and measures of lightweight construction
• Construction methods and design principles
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• Lightweight-construction-related methods of stress analysis, including fundamentals
of plasticity theory

• Lightweight construction materials and laminated composites
• Lightweight construction idealizations for shear fields and bar-shaped lightweight

structures
• Force and displacement method
• Stability analysis of slender and thin-walled lightweight structures (bars, plates,

shells)
• Sandwich structures
• Fundamentals of structural component analysis in terms of fracture mechanics

Expected prerequisites:
Knowledge of mechanics (in particular statics and fundamentals of strength of materials)
and engineering design.

Mandatory requirements: None

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture component: Frontal lecture with presentation, demonstration objects, videos,
experiments, and blackboard work.
Exercise component: Practical application to examples, homework assignments with
group presentations.
Examination mode: Continuous performance assessment in the form of colloquia with
theoretical and practical components, as well as through the evaluation of homework
assignments and presentations.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
5,0/4,0 VU Analytical Methods in Lightweight Design

Material Sciences for Aviation

Workload for the module: 5,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• analyze the microstructures of metallic alloys (in particular Al-, Ti-, and Ni-based
alloys) and assess their influence on high-temperature strength and service behavior;

• systematically explain and evaluate strengthening mechanisms and phase transfor-
mations in aerospace materials;
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• determine thermal stability, creep behavior, and oxidation resistance under
aerospace-specific loading conditions;

• distinguish between the properties of special steels, light metals, and ceramic
materials and compare them with regard to specific applications;

• select and apply suitable materials-science testing methods (e.g., bending tests,
DSC, DMA) for the characterization of structures and properties;

• evaluate alloy development strategies based on targeted thermomechanical processes
to reduce weight and optimize material properties.

Non-technical competencies:
Upon successful completion of the module, students are able to

• present results in a clear and comprehensible manner within interdisciplinary teams;
• independently work on practice-oriented case studies under time constraints;
• discuss different viewpoints within interdisciplinary teams.

Content:
• Strengthening mechanisms and thermal stability (recovery, recrystallization, creep,

oxidation)
• Solidification processes and crystal growth in metallic alloys
• Special steels, Al-, Ti-, and Ni-based alloys, refractory metals, amorphous metals
• Light metal alloys and processing routes (casting, forming)
• Ceramic materials and high-temperature polymers for aviation applications
• Testing methods: transformation hardening, bending tests, dynamic analysis tech-

niques

Expected prerequisites:
Basic knowledge of materials science, physics, and mathematics; an overview of engineering
materials, their properties, manufacturing processes, and fundamental failure mechanisms.
Mandatory requirements: None
Applied teaching and learning methods and appropriate performance assess-
ment:
Lectures featuring aerospace-specific case studies, complemented by discussions, exercises,
and laboratory work (e.g. bending tests, DSC). Independent study with homework as-
signments to deepen understanding and transfer knowledge to project-oriented problems.
Assessment is based on written and/or oral examinations covering both theory and
practice.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
2,0/1,5 VO Engineering Materials
2,0/2,0 VO Light Metals
1,0/1,0 LU Materials Testing 2
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Thermal Turbomachines

Workload for the module: 5,0 ECTS
Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• describe and calculate the operating principles, configurations, and energy conver-
sion of thermal turbomachines (steam turbines, gas turbines, aero engines);

• analyze work transfer in stages, efficiencies, losses, and performance parameters;
• carry out the thermodynamic design of turbines, compressors, and fans, and assess

two-dimensional and three-dimensional flow;
• perform strength and vibration analyses for turbomachinery designs.

Non-technical competencies:
Upon successful completion of the module, students are able to

• justify their own viewpoints in a comprehensible manner;
• work in interdisciplinary and diverse teams;
• present results in a manner appropriate to the target audience and using correct

technical terminology.

Content:
Overview of the fundamental operating principles and configurations of thermal tur-
bomachines, as well as practical application of calculation examples related to energy
conversion and efficiencies:

• energy conversion and efficiencies
• thermodynamic design of steam turbines, gas turbines, aero engines, turbo com-

pressors, and turbofans
• energy transfer in the stage
• stage parameters and characteristics
• two-dimensional and three-dimensional flow in thermal turbomachines
• occurring losses
• operational behavior and control of turbines and compressors
• strength, vibrations, and design-related aspects

Expected prerequisites:
Basic knowledge in the fields of thermodynamics and fluid mechanics.
Mandatory requirements: None
Applied teaching and learning methods and appropriate performance assess-
ment:
Lectures with presentations and the solving of exercise problems. Assessment is based on
written examinations.
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The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
3,0/2,0 VO Thermal Turbomachines
2,0/2,0 UE Thermal Turbomachines

Transmissions for Aviation

Workload for the module: 6,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• design and calculate aircraft gear systems in accordance with aviation regulations
and certification authority requirements;

• design multi-supported shafts, rolling bearing arrangements, and shaft–hub connec-
tions for high rotational speeds;

• design lubrication systems, and housings for aircraft gear systems and correctly
select housing materials;

• apply standardized machine elements in design work and analyze case studies.

Non-technical competencies:
Upon successful completion of the module, students are able to

• organize teamwork and interdisciplinary collaboration;
• independently plan their own learning progress;
• independently structure complex problems.

Content:

Fundamentals, calculation, and design of:

• aviation regulatories / statutory regulations
• lubrication of aircraft gear systems
• multi-supported shafts
• rolling bearing arrangements for high rotational speeds
• HUMS – Health and Usage Monitoring Systems
• materials and shaft–hub connections for aircraft gear systems
• housings and housing materials for aircraft gear systems
• shaft alignment and balancing
• typical aircraft gear systems
• case studies: aviation incidents, accidents, and their investigation
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• laboratory work and test bench activities in the context of aviation regulations and
certification authority design requirements

Expected prerequisites:
Basic knowledge in engineering design and machine elements.

Mandatory requirements: None

Applied teaching and learning methods and appropriate performance assess-
ment:
Lectures covering the theoretical foundations, calculation, and design, as well as the ap-
plication of the content through worked calculation examples. The course is supported by
videos to illustrate effects and design-related issues in real-world applications. Assessment
is based on a written or oral examination followed by a discussion.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
3,0/2,0 VO Transmissions for Aviation
3,0/2,0 SE Transmissions for Aviation

Modulgruppe Vertiefungsmodule

Aircraft Propulsion

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to, depending on their
individual area of specialization

Specialization Thermal Turbomachinery:

• identify types of thermal turbomachinery and their fundamental operating prin-
ciples, and apply their function within model-based systems in order to derive
well-founded technical conclusions within an overall system.

• apply thermodynamics and fluid mechanics to describe the energy conversion in
thermal turbomachinery.

• investigate problems in the field of thermal turbomachinery using numerical and/or
measurement-based methods.

• validate and conduct the results of numerical investigations through measurement-
based methods.

• analyze the operating and control behavior of thermal turbomachinery.
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• assess the development and innovation potential in the field of thermal turboma-
chinery with regard to efficiency improvement, noise and emission reduction, and
the conservation of resources.

Specialization Transmissions for Aviation and Tribology:

• calculate, design, and independently develop aviation transmissions in the context
of aviation law regulations and the construction requirements of certification
authorities.

• experimentally develop and test aviation transmissions in the context of aviation
law regulations and construction requirements of certification authorities, and carry
out verification tests.

• design aviation transmissions in the context of rotorcraft system design and apply
them to the rotorcraft system.

• independently size, calculate, and apply selected machine elements to designs based
on standards and calculation guidelines.

• identify and apply the advantages and disadvantages of machine elements and their
areas of application in a design engineering context.

Specialization: Innovative Propulsion Systems:

• evaluate innovative propulsion systems such as fuel cells, interpret polarization
curves, and integrate them into hybrid concepts, and

• derive scientifically well-founded conclusions regarding system behavior from these
analyses.

Non-technical competencies:
Upon successful completion of the module, students are able to

• present results in a manner appropriate to the target audience.
• discuss ethical, legal, and safety-relevant implications of technical decisions in a

reflective manner.
• conduct team meetings and technical coordination sessions in a goal-oriented

manner.
• realistically plan time, resources, and risk aspects in development projects.
• justify their own viewpoints in a comprehensible manner.
• develop measures for their own stress management.
• efficiently organize interdisciplinary teamwork in development and research projects.

Content:
Thermal Turbomachinery:

• Overview of the fundamental operating principles and design types of thermal
turbomachinery

• thermal design of steam turbines, gas turbines, jet engines, turbocompressors, and
turbofans
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• characteristics, energy conversion, dimensionless parameters, and efficiencies of the
stage

• occurring losses and measures for their reduction
• turbulence modeling, specifically for turbomachinery applications
• operating and control behavior of turbines and compressors
• two-dimensional and three-dimensional flow in thermal turbomachinery and nume-

rical calculation methods
• experimental methods for thermal turbomachinery
• measurement and testing techniques, specifically for turbomachinery applications

Transmissions for Aviation and Tribology:
Fundamentals, calculation, and design of:

• Aviation law / statutory regulations
• Rolling element bearings for high rotational speeds
• HUMS – Health and Usage Monitoring Systems
• Housing and housing materials for aviation transmissions
• Typical aviation transmissions
• Case studies: aviation incidents, accidents, and their investigation
• Laboratory work and test rig operations in the context of aviation law regulations

and construction requirements of certification authorities

Innovative Propulsion Systems:

• Fuel cell fundamentals (thermodynamics, kinetics)
• Storage of energy carriers

Expected prerequisites:
Students are expected to have foundational knowledge of thermodynamics and fluid
mechanics. Furthermore, a solid command of the fundamentals of engineering design and
machine elements is advantageous.
Mandatory requirements:
To complete the degree, one of the following fundamentals modules must be completed.
It is recommended to complete the corresponding fundamentals module before attending
the courses in this specialization module.

• Thermal Turbomachines (5,0 ECTS)
• Transmissions for Aviation (6,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture on the theoretical foundations, calculation, and design of the above-mentioned
content; application of the content through worked calculation examples; performance
assessment by written and/or oral examination (VO). Completion of an independent de-
sign using CAD, execution of calculation examples and numerical simulations; continuous
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assessment (UE). Consolidation of theoretical foundations through independent study,
presentations, and academic discussions on specific topics (SE). Laboratory experiments
with aviation transmissions and propulsion components; continuous assessment (LU).
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

Specialization Thermal Turbomachinery:
3,0/2,0 VO Mess- und Versuchstechnik für Strömungsmaschinen
2,0/2,0 UE Mess- und Versuchstechnik für Strömungsmaschinen
3,0/2,0 VO Modern trends in thermal turbomachinery design
3,0/2,0 VO Numerische Methoden für Strömungsmaschinen
2,0/2,0 UE Numerische Methoden für Strömungsmaschinen
5,0/4,0 VU Rotordynamics
2,0/2,0 LU Thermal Turbomachines
2,0/2,0 SE Thermal Turbomachines

Specialization Transmissions for Aviation and Tribology:
3,0/2,0 VO Lubricated contacts - an introduction to lubricant and surface interactions
3,0/3,0 LU Transmissions for Aviation
5,0/5,0 UE Transmissions for Aviation
3,0/3,0 VO Machine Design 3
2,0/2,0 UE Machine Design 3
3,0/2,0 VO Tribology of Machine Elements

Specialization Innovative Propulsion Systems:
3,0/2,0 VO Fuel cells
2,0/2,0 LU Fuel cell
1,5/1,0 VO Hydrogen and fuel cells

Aircraft Technology

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• apply acquired knowledge competently to the conceptual design and sizing of
aircraft components, systems, and the overall system.
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• conduct detailed analyses of lift and drag, both with and without the use of high-lift
systems, estimate flight performance, carry out mission analyses, and represent the
limits in the form of a payload-range diagram.

• evaluate alternative designs taking into account economic costs, environmental
factors, and operational limits.

• apply methods of systems engineering and model-based systems engineering (MBSE)
in a targeted manner to design and analysis tasks.

• apply methods for the assessment of safety-critical systems to simple examples.
• acquire, process, and evaluate the quality of laboratory test and flight measurement

data using appropriate tools, in order to derive insights into the performance of
aircraft and their components.

• systematically analyze interactions across disciplines through sensitivity and para-
meter studies, and apply optimization methods to improve design parameters.

• describe the benefits (accuracy) and risks (availability, quality) of using global
navigation satellite systems (GNSS) and their integration into aviation systems.

Non-technical competencies:
Upon successful completion of the module, students are able to

• argue constructively in professional discourse, taking peer feedback into account.
• plan, coordinate, and collaboratively work on tasks in interdisciplinary teams.
• systematically review lecture content using presentations and e-learning modules.
• independently organize design and development processes.
• present content in a manner appropriate to the target audience and discuss it in

paired and group work.
• discuss seminar topics at an academic level in a well-founded manner.

Content:

• Configuration aerodynamics and integration of conventional and novel aviation
propulsion systems into the airframe

• Overview of aviation propulsion types, functions, characteristic parameters, and
concepts for the reduction of noise and pollutant emissions

• Analysis of design characteristics: weights, center of gravity positions and their
limits, drag, flight performance, mission analysis and payload-range diagram, direct
operating costs

• Methods: parametric modeling, regression methods, design synthesis, sensitivity
analysis, parameter studies, optimization

• Introduction to SysML and MBSE for the model-based description, analysis, and
documentation of aviation systems

• Measurement principles for air data, planning, execution, and evaluation of labo-
ratory and flight tests; data processing, measurement uncertainty analysis, and
derivation of technical characteristic parameters

• Safety in aviation: functioning of the air traffic management system and its re-
quirements for technologies deployed in safety-critical environments. Application
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of data analytics and machine learning for air traffic management tasks. Voice
communication and data link

• Introduction to the determination of position, velocity, and time using GNSS, GPS
signal structure, tracking and demodulation, conducting field measurements and
evaluating results

Expected prerequisites:
Fundamental knowledge of mechanics, aerodynamics, fluid mechanics, thermodynamics,
control engineering, and engineering design. Knowledge of CAD and aviation-specific
prior knowledge is additionally advantageous.
Mandatory requirements:
For successful completion of the degree, one of the following fundamentals modules must
have been completed. It is recommended to complete the corresponding fundamentals
module before attending the courses in this specialization module.

• Aircraft Design 1 (5,0 ECTS)
• Aircraft Systems Technology (5,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture with the aim of conveying to students a fundamental understanding of the
cause-and-effect relationships between design and quality parameters. Demonstration of
these relationships using animated diagrams (applets) and supporting media (videos).
Presentation of calculation methods in the exercise sessions. In small groups, challenging
design and systems tasks are completed; the results obtained are documented in writing
and presented and discussed in technical presentations. Laboratory and field experiments
enable students to acquire, evaluate, and compare measurement data with models. In
seminar papers, students are expected to deepen their theoretical knowledge and to
deliver a presentation on a self-chosen topic, as well as to actively participate in academic
discussions. Assessment is based on written reports, homework assignments, laboratory
reports, oral and/or written examinations, and presentations of project results.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.
Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

3,0/2,0 LU Flight Lab
5,0/4,0 VU Aircraft Design II
3,0/2,0 VO Navigation
3,0/2,0 VO Next Generation Air Traffic Management Systems - Safety Critical Systems

in Air Traffic Control
2,5/2,0 VO Positioning and Navigation using GNSS
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2,5/2,0 UE Positioning and Navigation using GNSS
3,0/2,0 VO Satellite Navigation Systems and Services
3,0/2,0 SE Seminar on Aircraft Design
4,0/3,0 VU Systems Engineering

Flight Dynamics & Flight Control

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• formalize the kinematics and dynamics of multi-body systems (aircraft structure
with multiple degrees of freedom), and systematically formulate and solve equations
of motion.

• represent the system dynamics of a controlled plant in discrete time and determine
them in state space or by means of transfer functions.

• apply discrete-time control concepts, design digital controllers using pole placement
and analytical methods, and implement and apply linear and nonlinear control
strategies.

• solve typical flight dynamics problems using appropriate numerical methods and
software tools (MATLAB, Simulink, specialized solvers).

• determine stability limits, identify periodic and chaotic solutions, and apply Ly-
apunov theory for the stability assessment of nonlinear systems.

• use measurement data for data-driven model validation, quantitatively compare
alternative models, and optimally estimate system parameters.

Non-technical competencies:
Upon successful completion of the module, students are able to

• independently structure complex problem statements.
• work in interdisciplinary and diverse teams.
• recognize aspects of fairness and trustworthiness of data- and AI-based models, as

well as their societal implications.
• engage in cooperative collaboration in the joint development of solution approaches.
• present results and conduct constructive discussions.

Content:

• In-depth study of modeling in the field of engineering dynamics
• Dynamics of rotating machinery (modeling methods, gyroscopic effects, damping

and excitation mechanisms, journal bearing dynamics, magnetic bearings, nonlinear
effects)
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• Nonlinear stability theory, bifurcation theory, nonlinear vibrations, resonances,
imperfection sensitivity

• Computer-aided methods for dynamical systems
• Problems of multi-body dynamics, such as friction and impact; control of DAE

systems
• Vibrations of parametrically and self-excited systems with one and multiple degrees

of freedom (stability analyses, anti-resonances, experimental investigation)
• Research into the scientific literature on current and future technologies, such as

the utilization of vibrations (energy harvesting: fundamentals and novel concepts,
principle studies, prototype development, etc.), and presentation of the developed
content

Expected prerequisites:
Fundamental knowledge of mechanical principles and the formulation of equations of
motion, fundamentals of multi-body dynamics, vibration engineering, simulation techni-
ques, and measurement technology. Fundamental knowledge of mathematics: solution
of differential equations, series expansion (Taylor, Fourier), matrix calculus, arithmetic
with complex numbers.

Mandatory requirements:
For successful completion of the degree, one of the following fundamentals modules must
have been completed. It is recommended to complete the corresponding fundamentals
module before attending the courses in this specialization module.

• Aircraft Design 1 (5,0 ECTS)
• Aerodynamics (5,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture on the theoretical foundations, supported by the worked demonstration and
discussion of representative application examples and experimental demonstrations. Inde-
pendent solving of problems with and without software support under guidance. Research
into the scientific literature and independent conduct of laboratory experiments. Written
and/or oral examination, participation in exercise sessions, completion of a complex
problem statement as homework, presentation, and documentation of independent results.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

5,0/4,0 VU Nichtlineare Stabilität dynamischer Systeme
3,0/2,0 VO Digital Control
1,0/1,0 UE Digital Control
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5,0/4,0 VU Feedback Control
3,0/2,0 VO Fundamentals of Multibody System Dynamics
2,0/2,0 UE Fundamentals of Multibody System Dynamics
3,0/2,0 VO Identification - Experimental Modeling
1,0/1,0 UE Identification - Experimental Modeling
5,0/4,0 VU Continous Simulation
4,0/3,0 LU Mechatronic Systems Lab
2,0/2,0 LU Engineering dynamics - laboratory course
2,0/2,0 LU Laboratory Advanced Automatic Control
3,0/2,0 SE Seminar Automatic Control
3,0/3,0 SE Seminar Mechatronic Systems
2,0/2,0 SE Modellbildung in der Technischen Dynamik und Mehrkörpersystemdynamik
2,0/2,0 VU State space control of MIMO systems

Fluid Dynamics

Workload for the module: 14,0 ECTS
Learning Outcomes: Students possess in-depth knowledge of fluid mechanics and
aerodynamics for engineering applications. They understand the physical foundations of
incompressible and compressible flows as well as their modeling and numerical treatment.
They can apply theoretical, numerical, and computer-aided methods to analyze complex
flow problems and interpret the results in a technically well-founded manner.
Technical competencies:
Upon successful completion of the module, students are able to

• present fundamental and advanced concepts of fluid mechanics and aerodynamics
in a structured manner.

• systematically analyze the physical characteristics of incompressible and compressi-
ble flows.

• select appropriate theoretical, numerical, or computer-aided approaches for the
solution of fluid mechanics problems.

• conceptually classify models for boundary layers, turbulence, and gas dynamics,
and evaluate their ranges of validity.

• apply numerical methods of fluid mechanics in an appropriate manner.
• assess results from simulations, calculations, or theoretical analyses in a technically

correct manner.
• critically evaluate the limitations and assumptions of the models and methods

employed.

Non-technical competencies:
Upon successful completion of the module, students are able to

• independently structure complex problem statements.
• present scientific arguments, models, and results clearly and comprehensibly.
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• critically reflect on results and discuss them in a technically well-founded manner.
• independently research and select relevant specialist literature in seminar and

project formats.
• argue constructively in professional discourse, taking peer feedback into account.

Content:
Depending on individual course selection, the module covers advanced topics in theoretical,
numerical, and computer-aided fluid mechanics. These include, among others, boundary
layer theory, gas dynamics, turbulence and turbulence modeling, and numerical methods
in fluid mechanics. In addition, current topics in fluid mechanics are addressed in seminar
formats.

Mandatory requirements:
For successful completion of the degree, one of the following fundamentals modules must
have been completed. It is recommended to complete the corresponding fundamentals
module before attending the courses in this specialization module.

• Aerodynamics (5,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
Lecture on the theoretical foundations and applications of the above-mentioned chapters.
Written and/or oral examination with calculation examples and theory questions. The
various methods are presented using examples and consolidated in exercise sessions and
homework assignments. Practice of the learned material through independent solving
of exercise problems, as well as independent experimentation and solving of numerical
problems. Writing of experiment reports and reports on the numerical work. Performance
assessment through regular homework assignments, blackboard performance, and tests.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

3,0/2,0 VO Boundary layer theory
5,0/3,0 VU Gasdynamics
3,0/2,0 SE Seminar on Fluid Mechanics
5,0/4,0 VU Numerical Methods for Fluid Mechanics
3,0/2,0 VO Turbulent flows
3,0/2,0 UE Calculating Turbulent Flows with CFD-Codes
3,0/2,0 VU Numerical Modelling of Turbulent Flows
3,0/2,0 SE Seminar on Turbulence
2,0/2,0 VO Applied Fluid Mechanics
2,5/2,0 UE Applied Fluid Mechanics
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5,0/2,0 VU Computational Aerodynamics
3,0/2,0 VO Numerische Methoden für Strömungsmaschinen
2,0/2,0 UE Numerische Methoden für Strömungsmaschinen
2,5/2,0 LU Applied Fluid Mechanics Laboratory
5,0/4,0 VU Einführung in die Finite Differenzen und Finite-Volumen Methoden
5,0/4,0 VU Fluid Mechanics 2

Lightweight Design & Composites

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• conceive mass-optimized structures, machines, installations, or components from a
lightweight construction perspective for given operational requirements.

• describe methodological knowledge on the technology of composite materials,
sandwich, and composite structures.

• explain technological differences compared to conventional materials, as well as the
diversity and flexibility in the design and manufacture of fiber-reinforced composite
structures.

• confidently apply design principles and analytical calculation methods of lightweight
construction to the sizing of composite structures.

• assess the failure of sandwich and composite structures.
• formally correctly formulate an optimization problem appropriate for numerical

design.
• conduct experimental investigations through the design, measurement, and testing

of lightweight structures in the laboratory.
• competently carry out destructive testing of lightweight structures conceived and

manufactured by themselves in laboratory sessions.
• classify the classical structural mechanics theories for beam and shell structures

with regard to their kinematic assumptions and the resulting application limits.
• apply analytical and numerical approaches to the solution of academic example

problems in the mechanics of thin structures.
• derive necessary adaptations to the model, calculation, experiment, or measurement

setup from initial results.

Non-technical competencies:
Upon successful completion of the module, students are able to

• present their calculations, solution procedures, and lines of reasoning in a structured
manner appropriate to the target audience.

• argue content and results in colloquia and examinations.
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• conduct independent literature studies and literature research with critical reflection,
and formulate the resulting findings in a structured and logical manner.

• compile seminar reports that are coherent in both content and form.
• demonstrate teamwork ability and constructive cooperation skills in the joint

completion of complex tasks in small groups.

Content:

• Characterization and classification of fiber-reinforced materials from a lightweight
construction perspective

• Application areas of fiber-reinforced composite materials
• Fiber and matrix materials
• Manufacturing methods and production processes
• Introduction to non-destructive testing methods for composite structures
• Joining techniques
• Calculation methods for the sizing of composite structures
• Interlaminar stresses, edge effects
• Failure criteria
• Application of the methods to practical problems
• Lightweight-construction-related methods of stress analysis
• Stability analysis of slender and thin-walled lightweight structures (bars, plates,

shells)
• Sandwich structures
• Design, manufacture, and testing of a lightweight structure specified by a require-

ments profile
• Optimal sizing
• Theories of material lines and surfaces
• Analytical solution and numerical approximation methods (finite differences, Ritz,

FEM) for structural mechanics problems and computer-aided implementation
• Simulation of a laboratory experiment and experimental validation in the physical

experiment

Expected prerequisites:

• Knowledge of mechanics (in particular statics, fundamentals of strength of materials,
continuum mechanics)

• Knowledge of mathematics (in particular linear algebra)
• Knowledge of engineering design (structural component design)
• Fundamental knowledge of finite element methods

Mandatory requirements:
For successful completion of the degree, one of the following fundamentals modules must
have been completed. It is recommended to complete the corresponding fundamentals
module before attending the courses in this specialization module.
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• Analytical Methods in Lightweight Design (5,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
The lecture exercise sessions are designed to be highly illustrative through memorable
multimedia presentations and exhibits from professional practice. Simple experiments
and worked calculation examples are demonstrated to aid understanding of the material.
In the exercise components of all VU courses, the application of lightweight construction
methods is consolidated using concrete examples, and students are motivated to engage
with the material through appropriate means such as homework assignments. In the se-
minar, students develop subject-specific contributions and present them during a seminar
presentation. In the laboratory sessions, students are expected to design, manufacture,
and test lightweight structures using lightweight construction methods until complete
failure.
Performance assessment is carried out through written and/or oral examinations and
the submission of completed exercise assignments. Seminars are courses with continuous
assessment character; in addition to the presentation and the seminar report, active
participation is also evaluated. In the exercise course, performance assessment is based
on reports of the completed exercise assignments.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

4,0/3,0 VU Lightweight Design with Fiber-Reinforced Polymers
2,0/2,0 UE Design of Composite Structures using Finite Element Methods
2,0/2,0 SE Light Weight Structures
3,0/2,0 VO Sandwich Structures
2,0/2,0 LU Analytical Methods in Lightweight Design
5,0/4,0 VU Optimization in Lightweight Design
2,0/2,0 LU Optimization in Lightweight Design
3,0/2,0 VU Computational methods for structural mechanics
3,0/2,0 VU Finite elements in the application
3,0/2,0 VU Structural mechanics of plates and shells
5,0/4,0 VU Strength of Materials
3,0/2,0 VU Structural mechanics of rods
3,0/3,0 LU Structural mechanics
2,0/2,0 SE Structural mechanics
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Material Sciences

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students are able to

• select and apply manufacturing processes in a problem-oriented manner;
• classify and apply materials-diagnostic methods as well as the production of test

specimens;
• independently carry out and evaluate materials-processing procedures;
• analyse the advantages and disadvantages of modern modelling methods in materials

science;
• systematically investigate and technically assess corrosion, tribology, and wear

mechanisms;
• select methods of surface modification and apply them specifically to metallic

materials;
• apply fundamental concepts of fracture mechanics and determine them experimen-

tally;
• analyse component damage causally and identify the initiating weak points;
• support materials and product development through their own knowledge of recy-

cling technologies and circular economy concepts.

Non-technical competencies:
Upon successful completion of the module, students are able to

• present complex subject matter in a structured manner;
• discuss different viewpoints in interdisciplinary teams;
• present results in a manner appropriate to the target audience and using correct

technical terminology;
• use the digital infrastructure (TUWEL course) to support their own learning

progress;
• select appropriate learning strategies.

Content:

• Joining technology, welding processes and material behaviour
• Surface treatment and coating
• Corrosion, tribology, wear and failure analysis
• Materials selection, modelling methods and life-cycle assessment
• Fracture mechanics, fatigue strength and experimental testing methods
• Recycling, life cycle analysis and sustainable materials concepts
• Polymer engineering, biomaterials and additive manufacturing processes
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Expected prerequisites:
Knowledge of the fundamentals of materials science, upper-secondary-level chemistry,
and an overview of engineering materials and failure mechanisms.

Mandatory requirements:
For successful completion of the degree, one of the following fundamentals modules must
have been completed. It is recommended to complete the corresponding fundamentals
module before attending the courses in this specialization module.

• Material Science for Aviation (5,0 ECTS)

Applied teaching and learning methods and appropriate performance assess-
ment:
Lectures, laboratory exercises, design assignments, seminars, excursions, and independent
project work. Assessment is based on written and/or oral examinations, lab reports,
homework assignments, presentations, and a scientific literature review.
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
Courses of type VO/VU amounting to at least 6,0 ECTS must be selected.

3,0/2,0 VO Joining Technology
3,0/3,0 VU Corrosion
3,0/2,0 VU Damage analyses
2,0/2,0 VU Anwendung von Phasendiagramm Berechnungen in der Werkstofftechnologie
3,0/2,0 VO Surface Technology
2,0/2,0 LU Surface Technology
3,0/2,0 VO Methoden der atomistischen Werkstoffmodellierung
3,0/2,0 VO Materials Selection
2,0/2,0 VU Life cycle of materials
2,0/2,0 SE Service Strength
3,0/3,0 VO Mechanics of Fracture and Fatigue
2,0/2,0 LU Mechanics of Fracture and Fatigue
2,0/2,0 VU Materials Diagnostics
3,0/2,0 VO Plastics Processing
2,0/2,0 VU Additive Manufacturing Technologies
2,0/2,0 SE Materials Processing
3,0/2,0 VO Biological Materials
1,0/1,0 EX Materials Processing
3,0/2,0 VO Metallic High Temperature Materials
3,0/2,0 VO Polymers for Special Applications
2,0/1,5 VO Materials Science of Steels
2,0/2,0 VO Sustainable Material Selection
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2,0/2,0 VO Materials, Resources and Global Challenges
2,0/2,0 VU Sustainable materials engineering
2,0/1,0 VO Materials for hydrogen technologies

Specialization through Mobility

Workload for the module: 14,0 ECTS

Learning Outcomes:
Technical competencies:
Upon successful completion of the module, students can assess, analyze, and/or solve
problems in a specialized area of aeronautical engineering or a related field.
Non-technical competencies:
Dependent on the selected courses.

Content:

Expected prerequisites:
Dependent on the selected courses.

Mandatory requirements: None

Applied teaching and learning methods and appropriate performance assess-
ment:
The applied teaching and learning methods must be indicated in the information system
for studies and teaching for each lecture before the start of the semester; the examination
modalities must also be specified.

Lectures of the Module:
The courses of the module are to be determined in consultation with and subject to
approval by the academic authority responsible for study law matters.
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B Summary of all Mandatory Requirements in the
Curriculum

The mandatory prerequisites defined in the module descriptions in Appendix A apply
without exception. The following table summarizes the prerequisites. The modules and
courses listed by Entry Requirement (EV) in the right-hand column serve as prerequisites
for the module or course in the left-hand column of the table. The modules or courses
listed under Completion Requirements (AV) in the right-hand column are completion
requirements for the module and must be completed by the end of the master’s program.

Specialization modules

Module/Course Entry requirement (EV)
Completion Requirements (AV)

Module: Aircraft Propulsion AV: Fundamentals Module Thermal Turbomachines
or
Transmissions for Aviation

Module: Aircraft Technology AV: Fundamentals Module Aircraft Design

Module: Flight Dynamics & Flight
Control

AV: Fundamentals Module Aircraft Design or
Aerodynamics

Module: Fluid Dynamics AV: Fundamentals Module Aerodynamics

Module: Lightweight Design & Com-
posites

AV: Fundamentals Module Analytical Methods in
Lightweight Design

Module: Material Sciences AV: Fundamentals Module Material Sciences for Avia-
tion
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C Semester Scheduling of the courses
The following semester schedule is recommended:

1. Semester

1,0 VU Introduction to Aeronautical Engineering
5,0 Fundamentals Module 1
5,0 Fundamentals Module 2
5,0 Fundamentals Module 3
14,0 Specialization Module 1

2. Semester

5,0 Fundamentals Module 4
14,0 Specialization Module 2
7,0 Subject-specific Electives
4,0 Elective courses and transferable skills

3. Semester

14,0 Specialization Module 3
5,0 Project Work
6,0 Subject-specific Electives
5,0 Elective courses and transferable skills

4. Semester

27,0 Diploma thesis
3,0 Commissional Diploma examination

The third semester is intended to be a mobility semester. An additional specialization
track, introduced specifically for this purpose, is available as a specialization module
during the mobility period. The remaining required ECTS credits can be earned through
subject-specific electives, free electives and transferable skill courses. Alternatively, after
consulting with the Office of Academic Affairs, students may also complete up to two
fundamentals modules during the mobility semester, provided they are thematically
appropriate and meet the required credit requirements.
Note that the Master’s program in Aeronautical Engineering is generally designed to
begin in the winter semester. If you begin the program in the summer semester, an
extension of the program duration cannot be ruled out.

49



D Examination subjects with their assigned modules and
courses

Examination Subject „Compulsory Fundamentals“ (1,0 ECTS)

Module „Introduction to Aeronautical Engineering“ (1,0 ECTS)
1,0/1,0 VU Introduction to Aeronautical Engineering

Examination Subject „Fundamentals Modules“ (20,0 ECTS)

Module „Aerodynamics“ (5,0 ECTS)
5,0/3,0 VU Aerodynamics

Module „Aircraft Design“ (5,0 ECTS)
5,0/4,0 VU Aircraft Design 1

Module „Aircraft Systems Technology“ (5,0 ECTS)
5,0/4,0 VU Aircraft Systems Technology

Module „Analytical Methods in Lightweight Design“ (5,0 ECTS)
5,0/4,0 VU Analytical Methods in Lightweight Design

Module „Material Sciences for Aviation“ (5,0 ECTS)
2,0/1,5 VO Engineering Materials
2,0/2,0 VO Light Metals
1,0/1,0 LU Materials Testing 2

Module „Thermal Turbomachines“ (5,0 ECTS)
3,0/2,0 VO Thermal Turbomachines
2,0/2,0 UE Thermal Turbomachines

Module „Transmissions for Aviation“ (6,0 ECTS)
3,0/2,0 VO Transmissions for Aviation
3,0/2,0 SE Transmissions for Aviation

Examination Subject „Specialization Modules“ (47,0 ECTS)

Module „Project Work“ (5,0 ECTS)
5,0/4,0 PR Project Work Design Project Light Weight Structures and Finite Element

Methods
5,0/4,0 PR Project Work Transmissions for Aviation
5,0/4,0 PR Project Work Aeronautical Engineering
5,0/4,0 PR Projekt Work Fluid Machinery
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5,0/4,0 PR Project Work Fluid Mechanics
5,0/4,0 PR Project Work Student Aerospace
5,0/4,0 PR Project Work Engineering dynamics
5,0/4,0 PR Project Work Triology
5,0/4,0 PR Project Work Materials

Module „Aircraft Propulsion“ (14,0 ECTS)
3,0/2,0 VO Mess- und Versuchstechnik für Strömungsmaschinen
2,0/2,0 UE Mess- und Versuchstechnik für Strömungsmaschinen
3,0/2,0 VO Modern trends in thermal turbomachinery design
3,0/2,0 VO Numerische Methoden für Strömungsmaschinen
2,0/2,0 UE Numerische Methoden für Strömungsmaschinen
5,0/4,0 VU Rotordynamics
2,0/2,0 LU Thermal Turbomachines
2,0/2,0 SE Thermal Turbomachines
3,0/2,0 VO Lubricated contacts - an introduction to lubricant and surface interactions
3,0/3,0 LU Transmissions for Aviation
5,0/5,0 UE Transmissions for Aviation
3,0/3,0 VO Machine Design 3
2,0/2,0 UE Machine Design 3
3,0/2,0 VO Tribology of Machine Elements
3,0/2,0 VO Fuel cells
2,0/2,0 LU Fuel cell
1,5/1,0 VO Hydrogen and fuel cells

Module „Aircraft Technology“ (14,0 ECTS)
3,0/2,0 LU Flight Lab
5,0/4,0 VU Aircraft Design II
3,0/2,0 VO Navigation
3,0/2,0 VO Next Generation Air Traffic Management Systems - Safety Critical Systems

in Air Traffic Control
2,5/2,0 VO Positioning and Navigation using GNSS
2,5/2,0 UE Positioning and Navigation using GNSS
3,0/2,0 VO Satellite Navigation Systems and Services
3,0/2,0 SE Seminar on Aircraft Design
4,0/3,0 VU Systems Engineering

Module „Flight Dynamics & Flight Control“ (14,0 ECTS)
5,0/4,0 VU Nichtlineare Stabilität dynamischer Systeme
3,0/2,0 VO Digital Control
1,0/1,0 UE Digital Control
5,0/4,0 VU Feedback Control
3,0/2,0 VO Fundamentals of Multibody System Dynamics
2,0/2,0 UE Fundamentals of Multibody System Dynamics
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3,0/2,0 VO Identification - Experimental Modeling
1,0/1,0 UE Identification - Experimental Modeling
5,0/4,0 VU Continous Simulation
4,0/3,0 LU Mechatronic Systems Lab
2,0/2,0 LU Engineering dynamics - laboratory course
2,0/2,0 LU Laboratory Advanced Automatic Control
3,0/2,0 SE Seminar Automatic Control
3,0/3,0 SE Seminar Mechatronic Systems
2,0/2,0 SE Modellbildung in der Technischen Dynamik und Mehrkörpersystemdynamik
2,0/2,0 VU State space control of MIMO systems

Module „Fluid Dynamics“ (14,0 ECTS)
3,0/2,0 VO Boundary layer theory
5,0/3,0 VU Gasdynamics
3,0/2,0 SE Seminar on Fluid Mechanics
5,0/4,0 VU Numerical Methods for Fluid Mechanics
3,0/2,0 VO Turbulent flows
3,0/2,0 UE Calculating Turbulent Flows with CFD-Codes
3,0/2,0 VU Numerical Modelling of Turbulent Flows
3,0/2,0 SE Seminar on Turbulence
2,0/2,0 VO Applied Fluid Mechanics
2,5/2,0 UE Applied Fluid Mechanics
5,0/2,0 VU Computational Aerodynamics
3,0/2,0 VO Numerische Methoden für Strömungsmaschinen
2,0/2,0 UE Numerische Methoden für Strömungsmaschinen
2,5/2,0 LU Applied Fluid Mechanics Laboratory
5,0/4,0 VU Einführung in die Finite Differenzen und Finite-Volumen Methoden
5,0/4,0 VU Fluid Mechanics 2

Module „Lightweight Design & Composites“ (14,0 ECTS)
4,0/3,0 VU Lightweight Design with Fiber-Reinforced Polymers
2,0/2,0 UE Design of Composite Structures using Finite Element Methods
2,0/2,0 SE Light Weight Structures
3,0/2,0 VO Sandwich Structures
2,0/2,0 LU Analytical Methods in Lightweight Design
5,0/4,0 VU Optimization in Lightweight Design
2,0/2,0 LU Optimization in Lightweight Design
3,0/2,0 VU Computational methods for structural mechanics
3,0/2,0 VU Finite elements in the application
3,0/2,0 VU Structural mechanics of plates and shells
5,0/4,0 VU Strength of Materials
3,0/2,0 VU Structural mechanics of rods
3,0/3,0 LU Structural mechanics
2,0/2,0 SE Structural mechanics
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Module „Material Sciences“ (14,0 ECTS)
3,0/2,0 VO Joining Technology
3,0/3,0 VU Corrosion
3,0/2,0 VU Damage analyses
2,0/2,0 VU Anwendung von Phasendiagramm Berechnungen in der Werkstofftechnologie
3,0/2,0 VO Surface Technology
2,0/2,0 LU Surface Technology
3,0/2,0 VO Methoden der atomistischen Werkstoffmodellierung
3,0/2,0 VO Materials Selection
2,0/2,0 VU Life cycle of materials
2,0/2,0 SE Service Strength
3,0/3,0 VO Mechanics of Fracture and Fatigue
2,0/2,0 LU Mechanics of Fracture and Fatigue
2,0/2,0 VU Materials Diagnostics
3,0/2,0 VO Plastics Processing
2,0/2,0 VU Additive Manufacturing Technologies
2,0/2,0 SE Materials Processing
3,0/2,0 VO Biological Materials
1,0/1,0 EX Materials Processing
3,0/2,0 VO Metallic High Temperature Materials
3,0/2,0 VO Polymers for Special Applications
2,0/1,5 VO Materials Science of Steels
2,0/2,0 VO Sustainable Material Selection
2,0/2,0 VO Materials, Resources and Global Challenges
2,0/2,0 VU Sustainable materials engineering
2,0/1,0 VO Materials for hydrogen technologies

Module „Specialization through Mobility“ (14,0 ECTS)

Examination Subject „Subject-specific Electives“ (13,0 ECTS)

Module „Subject-specific Electives“ (13,0 ECTS)
3,0/2,0 VU Fundamentals of Continuum Mechanics
4,0/3,0 VU Finite Element Methods for Multi-Physics I
3,0/2,0 VO Finite Element Methods for Multi-Physics II
2,0/2,0 UE Finite Element Methods for Multi-Physics II
3,0/2,0 VO Airfields
1,0/1,0 VO H2 Technologies at TU Wien
3,0/2,0 VO Machine Dynamics
2,0/2,0 UE Machine Dynamics
2,0/2,0 VU Methodology of 3D-CAD Engineering
3,0/2,0 VO Advanced Space Propulsion Systems
2,0/1,5 VU Project and Process Management
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3,0/2,0 VO Thermodynamics in power engineering
2,0/2,0 UE Thermodynamics in power engineering
3,0/2,0 VO Virtual Product Development
2,0/2,0 UE Virtual Product Development
5,0/3,0 VU Heat Transfer

Examination Subject „Elective courses and transferable skills“ (9,0
ECTS)

Module „Elective courses and transferable skills“ (9,0 ECTS)

Examination Subject „Diploma Thesis“ (30,0 ECTS)
27,0 ECTS Diploma thesis

3,0 ECTS Commissional Diploma examination
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