
Around the globe, people 
are working on the Hyper- 
loop, the incredibly fast 
transportation system of 
the future. The TUM Hyper-
loop team of students, 
professors, and researchers 
from the Technical Univer-
sity of Munich (TUM) is at 
the forefront of this work. 
The team relies on state-
of-the-art development 
tools, which includes simu-
lations with Ansys as well 
as know-how transfer by 
CADFEM.

FAST, 
FASTER, 
HYPERLOOP

Hyperloop is an ultra-high-speed trans-
portation system for passengers and cargo.  
The concept was proposed in 2013 by 
Elon Musk and is now being made a  
reality. High-speed mobility has two main 
components: One is a network of tubes, 
and the other is transportation capsules, 
known as pods, in which passengers travel  
at speeds of up to 900 km/h.

Contactless magnetic levitation and pro-
pulsion systems enable a fast, comfortable,  
and safe travel experience. Powerful 
vacuum pumps extract air from the tube 
segments so that the pod travels through 
the tube with virtually no air resistance. 

Energy efficiency and climate-neutral  
operation make the Hyperloop system a 
key technology for sustainable transpor-
tation in the future.
Hyperloop is not only technologically in-
novative, but its implementation is also 
quite unique. Similar to open source soft-
ware, the initiators have opted for a par-
ticipatory concept and launched a com-
petition in 2015. In 2017, the finalists 
were allowed to demonstrate their pod 
prototypes on the test track in Las Vegas. 
Among them was the team from the Tech-
nical University of Munich, whose pod 
achieved the highest speed, confirming its 
success with new records in each of the 
subsequent three years.

THE TUM HYPERLOOP TEAM
2020 saw the official launch of the TUM 
Hyperloop program, a research project of 
the Technical University of Munich. After 
the Munich student initiative proved in a 
pitch that it can develop unbeatably fast 
pods, almost 100 team members from 
over 25 countries are now officially work-
ing on making this high-speed transporta-
tion system a reality.

The preliminary highlight was the first fully  
functional and full-size demonstrator in  
Europe, presented in Ottobrunn near  
Munich in summer 2023. 
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TUM Hyperloop, the ultra-fast transportation system for people and freight being built in Munich. © TUM Hyperloop.

Almost 100 team members in Munich are developing the TUM Hyperloop, which has already come to fruition in the 
form of a demonstrator in Ottobrunn, south of Munich | © TUM Hyperloop

TEAM
MEMBERS

NATIONS

ANSYS 
USER

TEAM TUM HYPER-
LOOP NUMBERS

86

28

15



MORE INFORMATION 

TUM Hyperloop Use Case Elektromagnetics  
CADFEM.NET/TUMHYPERLOOP1

TUM Hyperloop Use Case CFD 
CADFEM.NET/TUMHYPERLOOP2

TUM Hyperloop website 
TUMHYPERLOOP.COM

CADFEM Academic Initiative 
CADFEM.NET/ACADEMIC

TUM HYPERLOOP, ANSYS, AND 
CADFEM
As one of the leading institutions for  
engineer training, the use of simulation 
technology has always been a high priority  
at TUM. Among the cross-institutional  
equipment used at TUM are the  
Ansys software tools provided by CADFEM.  
In addition, simulation specialist from  
CADFEM and TUM have been linked for 
decades by many joint projects and initi-
atives in research, teaching, and student 
support. Plus, many CADFEM employees 
have a TUM past.

In the TUM Hyperloop project, Ansys tools 
are used in four technical sub-teams with a 
total of 15 team members. The main focus  
is on fluid mechanics, electromagnetics, 
electronics, and thermal applications. An 
important factor in a complex system such 
as the Hyperloop is the analysis of inter-
actions that arise from the interplay of 
various physical disciplines. Ansys is the 
perfect tool for this.

The decision to use Ansys tools was made 
in large part because of the relationship 
with CADFEM and their experienced ex-
perts. The wide range of trainings offered 
by the Ansys specialist, which students 
can use for their own subject matter, is a 
huge advantage. This constellation is ideal 
for building up and expanding simulation 
knowledge in a targeted manner, both in 
terms of breadth and depth.
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Flow simulations with Ansys Fluent are used to  
analyze the pressure resistance and determine  
ways to minimize it. © TUM Hyperloop.

»
THE DECISION IN FAVOR OF ANSYS WAS 
ULTIMATELY A DECISION FOR ANSYS PLUS 
CADFEM. BECAUSE ONLY WITH THE RIGHT 
APPROACH CAN THE POSSIBILITIES OF SUCH 
POWERFUL SOFTWARE LIKE ANSYS BE FULLY 
EXPLOITED. THE TIPS AND TRAININGS OFFE-
RED BY CADFEM ARE EXTREMELY HELPFUL 
IN THIS REGARD.

TIM HOFMANN 
Head of Propulsion, TUM Hyperloop

YOUNG ENGINEERS, ANSYS, CADFEM

>500
university locations rely on Ansys and 
the support of CADFEM for teaching 
and research.

DISCOVER MORE 
ARTICLES 
CADFEM.NET/BLOG
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The CADFEM Group con-
nects the largest group of 
Ansys Channel Partners 
from different regions. It 
also supports (and challen-
ges) specialized companies 
with digital solutions for 
current megatrends and 
invests in startups wor-
king on the technologies of 
tomorrow. Insights into a 
dynamic ecosystem of com-
petencies, technologies and 
visions.

CADFEM GROUP:  
DIGITAL, 
ENGINEERING, 
NETWORK

Together, the CADFEM companies in Ger-
many, Austria and Switzerland, France, 
the UK and Ireland, as well as many coun-
tries in Asia, form the CADFEM Group.

ANSYS EXPERTS
Apart from the CADFEM name, these 
group of companies shares a common 
philosophy when it comes to selling An-
sys solutions in their respective markets: 
To ensure that customers benefit optimal-
ly from the software, a comprehensive and 
individualized range of consulting, train-
ing, support and services is part of the 
overall package.
Other members of the CADFEM Group in 
Eastern and South Eastern Europe and 
North America do exactly the same. The 
only difference is that they are not called 
CADFEM, but operate under their region-
ally known company names.

ADDED VALUE FOR MEGATRENDS 
Other companies in the CADFEM Group 
are not referred to as CADFEM, nor is their 
core business the marketing of ANSYS 
products. In these companies, highly spe-
cialized interdisciplinary teams develop 
innovative products and digital technol-
ogies with great added value for current 
megatrends such as AI, energy, mobility, 
medicine or energy-saving air condition-
ing of buildings: 

BCE Dynamics 
Digital twins for the analysis and optimi-
zation of climate systems in buildings and 
neighborhoods
www.bce-dynamics.de 

inuTech 
Development of software and algorithms 
for special simulation tasks 
www.inutech.de 
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INYO Mobility 
Autonomous shuttles for the last mile 
www.inyo-mobility.com 

ITficient 
Digital twins for industrial plants
www.itficient.com 

PI Probaligence 
Probabilistic AI/ML solutions that are espe-
cially suitable for simulative applications
www.probaligence.com 

SIMQ 
Digital twins for medical applications
www.simq.com 

3D Mapping 
Digital twins of high-precision road maps 
and infrastructure
www.3dmapping.com 

Virtual City Systems 
Digital twins of cities and landscapes
www.vc.systems MORE INFORMATION 

CADFEMGROUP.COM

BCE Dynamics: Digital twins of building interiors. Tempe-
rature development and energy requirements are simu-
lated over the course of the year. The picture shows the 
CADFEM headquarters in Grafing.

Simq: Digital twins of medical applications. Simulation 
of air flow in the airways is carried out in connection 
with obstructive sleep apnea.

Virtual City Systems: Digital twins of cities and neighbor-
hoods. Microclimate is simulated using a detailed city 
model.

COMPANIES

35+

EMPLOYEES
600+

LOCATIONS
25+

COUNTRIES

30+

These companies with their unique exper-
tise mostly cooperate actively with other 
CADFEM Group member companies, de-
pending on the requirements of customers 
or projects. In addition, each partner also 
operates independently outside the CAD-
FEM Group ecosystem.

THE WORLD OF TOMORROW 
As a mentor and investor of young 
DeepTech startups, the CADFEM Group 
promotes the development of promising 
technologies for the future. The crea-
tors behind the innovative solutions thus 
also benefit from the extensive network 
of the CADFEM Group family and can be 
integrated into the ecosystem at an early 
stage.
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SMART 
MOBILITY 
FOR SHORT 
JOURNEYS

The autonomously driving INYO CAB is a 
central component of the NeMo.bil project, 
for which the city of Paderborn is currently 
attracting attention. The electric four-seater, 
which will either travel in convoy or auton-
omously and individually to its destination 
as required, is being developed and built 
by INYO Mobility GmbH, a CADFEM Group 
company.  
INYO Mobility is also the consortium leader 
of the mobility project, which is funded by 
the Federal Ministry for Economic Affairs and 
Climate Protection. CADFEM Germany is one 
of the approximately 20 project partners. 
The task of CADFEM is to optimize the de-
sign of the system, control, energy efficiency 
and overall resistance of the INYO CAB and 
the convoy and to analyze additional physical 
effects. 

CADFEM: THE JOURNEY ITSELF IS THE 
GOAL
With INYO Mobility and CADFEM Germa-
ny, two companies are involved in NeMo.bil, 
which, together with other partners, form 
their own ambitious ecosystem for autono-

mous driving within the CADFEM Group. As 
a member of IAMTS (International Alliance 
for Mobility Testing and Standardization), 
ASAM e.V. (Association for Standardization 
of Automation and Measurement Systems) 
and ASCS e.V. (Automotive Solution Center 
for Simulation), CADFEM is pursuing a con-
cept that focuses not only on the vehicle but 
also on its future framework for action. 
The development of the shuttle - from 
hardware to general and situational be-
havior - and the modeling of the terrain in 
which it moves are highly digital and simu-
lation-based. CADFEM is very familiar with 
virtual methods as well as the use of real test 
environments. In fact, road spaces in Grafing, 
where CADFEM is located, served as a real test 
environment in a previous research project.

THE CADFEM GROUP CONCEPT
The modular concept of CADFEM is based 
on its own core competence – Simulation. 
• �The exact digital models of the vehicle, 

infrastructure, and behavior ensure high 
precision and flexibility, with positive ef-
fects on economic efficiency, scalability 
and safety, including homologation (i.e. the 
formal approval and registration process 
for vehicles to be used under certain con-
ditions).

The vision of autonomous 
driving is on the cusp of  
becoming a reality. The  
industry is vigorously  
pursuing the necessary 
technologies, while this 
new mobility remains at  
the top of the agenda at 
national, regional, and local 
government levels.  
CADFEM is also involved. 
The focus is on short, man-
ageable distances.

© INYO Mobility



MORE INFORMATION 

Concept, Partner, Initiatives, Events
CADFEM.NET/AUTONOM 
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• �The intelligent vehicle, the virtual environ-
ment, and the software required for auton-
omy can be provided as a complete system 
or as individual components (e.g. NeMo.bil).

• �Digital development leads to time and 
therefore cost benefits. It enables efficient 
scaling of the automated transport solu-
tion. The INYO CAB is designed in particu-
lar for first/last mile transportation tasks 
such as

   → �Municipalities (i.e. connecting remote 
destinations to public transportation).

   → �Extensive infrastructures (company 
premises, hotel resorts, urban districts)

   → �Facilities for people with limited mobility 
(retirement homes, hospitals)

THE SHUTTLE: INYO, CADFEM 
GERMANY, TH AUGSBURG
As is customary in automotive engineering, 
the entire development process of the INYO 
CAB is based on a precise virtual data model. 
CADFEM uses Ansys simulations to ensure 
that the real CAB is efficient, functional and 
safe. Among other things, the aerodynamics 
and weight (“the body”) as well as the sen-
sor technology (“the senses”) are optimized. 
The control system (“the brain”) of the CAB 
is being developed by specialists, i.e. the In-
stitute of Electrical Engineering at Augsburg 
University of Applied Sciences.

THE ROAD SPACE: VIRTUAL CITY 
SYSTEMS, 3D MAPPING, AVES REALITY
The digital 3D city model in which the shut-
tle moves is generated by Virtual City Sys-
tems. It becomes a realistic virtual image of 
the operational area by taking into account 
the characteristics of the road surface, such 
as its material or existing dips. This data is 
measured and provided by 3D mapping. In 
addition, the surroundings (buildings, trees) 
can be displayed via the AVES Reality soft-
ware using satellite data and AI.

SIMULATION PROCESS AND DATA 
MANAGEMENT: ANSYS MINERVA
All information flows into the central data 
management system Ansys Minerva™, 
where it is structured, processed, integrated, 
evaluated and bidirectionally exchanged as a 
“single source of truth”.  

THE STEP TOWARDS AUTONOMY
The vehicle and its environment now have 
precise and interacting digital development 
models. But how is autonomy achieved, in-
cluding the ability to react to unplanned sit-
uations? 

The Federal Motor Transport Authority re-
lies on the five levels defined by the SAE: the 
INYO CAB currently operates at SAE Level 4 
(i.e. a driver still can intervene). The path to 
Level 4 without security driver or Level 5 (ful-
ly automated driving) involves training the 
“brain”, the AD stack from Augsburg Univer-
sity of Applied Sciences. This trains the ve-
hicle to react appropriately to all conceivable 
scenarios outside the norm. 
These scenarios include typical traffic sit-
uations, such as the sudden appearance of 
pedestrians, animals, cyclists or obstacles. 
Since many combinations and variants are 
involved here, it is impossible to capture 
everything using real test drives. There are 
no limits in the virtual test field, which means 
that all scenarios can be simulated, analyz-
ed and stored in various constellations using 
special tools. 
Each piece of information improves the sys-
tem's ability to react predictably and safely 
to an ever increasing number of traffic situ-
ations - right up to the goal of an automated 
vehicle that takes us to our destination com-
fortably and affordably.

DATA PROVIDER ENVIRONMENT SIMULATIONDATABASE APPLICATION

SIMULATION 
PROCESS 
AND DATA 

MANAGEMENT

Minerva VIRTUAL ROAD 
SPACE

VIRTUAL 
VEHICLE

Driving scenarios
Training data
Homologation



CADFEM India, Hyderabad (HQ) 
Tower 2, 6th Floor, Fortune 9, 
6-3-191/C/1, Raj Bhavan Rd, 
Somajiguda, Hyderabad, 
Telangana – 500082
India
+91 9849998435
marketing@cadfem.in

CADFEM India in Pune, Ah-
medabad, Chennai, Gurgaon, 
Bangalore are companies of 
the CADFEM group.
+91 9849998435
marketing@cadfem.in

CADFEM Singapore
2 Venture Drive, #06-17
Vision Exchange, 608526
CADFEM SEA Pte. Ltd.
Singapore
+65 6572 8886
marketing@cadfem.sg

CADFEM Vietnam Company 
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No. 26 Duong Dinh Nghe 
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Cau Giay District Ha Noi, 
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Vietnam
+84 908520788
marketing@cadfem.vn

CADFEM Malaysia
1-01-05 (Suite3A.5),  
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Setiawalk, Persiaran Wawasan, 
Pusat Bandar Puchong, 
Selangor, 47160
Malaysia
+60173183972
marketing@cadfem.my

CADFEM Thailand
240/39, 19th Floor, 
Ayothaya Tower Building
Ratchadaphisek Road, Huai 
Khwang Subdistrict, Huai 
Khwang District Bangkok 
10310
Thailand
+66 65 965 1987
th-marketing@cadfem-sea.com

CADFEM Indonesia
Sampoerna Strategic 
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17 Jl.Jenderal Sudirman 
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CADFEM Germany GmbH
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CONTACT

CADFEM.AI CADFEM.AI/NEWSLETTER LINKEDIN.COM

APAC

INTERNATIONAL


