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Hyperloop – the nub of the matter 
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Hyperloop evolution
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Shinkansen L0 (jap. 新幹線L0系電車)

https://upload.wikimedia.org/wikipedia/commons/a/ac/Series_L0.JPG?uselang=de
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Hyperloop Tube Transport 

https://zeleros.com/hyperloop-center-spain-europe/

https://www.youtube.com/watch?v=ElUE5T-siWg
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Challenges for EU Hyperloop
• Superstructure and Civil 
Engineering

• Low pressure environment

• Fluid dynamics

• Propulsion & braking

• Levitation & suspension

• Guidance & switching

• Pod motion physics

• Power generation & supply 

• Airlocks & transfer

• Environmental control & life 
support systems (ECLSS)

• Network communication & 
control systems

• Safety & emergency 
management

•… 
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Lathen – the cradle of EU Hyperloop
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R&D fields

Facilities at LSRI - HUB

• Full scale superstructure and tube 

• Modular compartments

• Power supply

• Vacuum equipment and handling

• Network, control systems, and 
communication

• Environmental control & life support 

Research & Development – Satellites

• Propulsion & braking

• Levitation and guiding

• Vehicle & pod motion physics

• Switching technologies

• Fluid dynamics

• Thermodynamics & energy dissipation

• Control systems, operations and approval

• …
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Tube technology
• Civil engineering

• Superstructure
• Concrete tube

• Steel tube

• Composite materials

• Design & evaluation
• Track segments

• Loading 

• Expansion

• Real life conditions

© INTIS GmbH 2018

Way to install Hyperloop guideway 

... lifted, resting on existing Maglev guideway:

• no land cutting, etc.

• ... the easiest and fastest way to get installed Hyperloop-EuroTube

© R. Effenberger

//eurotube.org/news/
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Vacuum technology
• Size and volume

• Vacuum pump technology
• Volume rate

• Leakage rate

• Maintenance

• Airlock and valve design

• Thermodynamics and heat 
dissipation

• Fluid dynamics + shocks

www.vacuumscienceworld.com/blog/hyperloop-mass-transit-within-a-vacuum

www.kcra.com/article//3549208it-will-change-the-way-we-
travel-elk-grove-company-builds-hyperloop-components5

Bestellinformationen

Ventil mit Pneumatikantrieb
doppeltwirkend
ohne Steuerventil
mit Lagemelder

Ventil mit 3-Stellungs- 
Pneumatikantrieb
doppeltwirkend
ohne Steuerventil
mit Lagemelder

DN Bestellnummern
mm inch ISO-F  ASA JIS

 400  16 16852-PA24 auf Anfrage 16852-JA24
 500  20 16854-PA24 16854-AA24 16854-JA24

DN Bestellnummern
mm inch ISO-F  ASA JIS

 400  16 16852-PA28 auf Anfrage 16852-JA28
 500  20 16854-PA28 16854-AA28 16854-JA28

ohne Steuerventil, ohne Lagemelder: 168 . . - . A14
mit Steuerventil, mit Lagemelder: 168 . . - . A44 (Steuerspannung angeben)

mit Steuerventil, mit Lagemelder: 168 . . - . A48 (Steuerspannung angeben)

Hauptanwendungen
Wenn bei grossen Nennweiten eine 
kompakte Konstruktion wichtig ist

Besonders für grosse Beschichtungs- 
und FPD-Produktionsanlagen geeignet

Reihe 16.8

– Dichtungen 
auf Anfrage (Fabrikationsnummer des Ventils angeben)

Ersatzteile

– Verbindungsteile  
zum Einbauen des Ventils: siehe Reihe 32

Zubehör

86 www.vatvalve.com K16

Grosser Pendelschieber Reihe 16

www.vatvalve.com/business/valves/catalog/A
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MagLev technology
• Competing Technology
• Electromagnetic Suspension

• Electrodynamic Suspension

• Superconductor Magnetic Suspension

• Research evaluation
• Magnetic drag

• Stability

• Power consumption

• High-Speed switch
© Hardt Hyperloop

Courtesy Central Japan Railway Company

www.businessinsider.in/photo/47330892.cms
ieeexplore.ieee.org/document/1222045
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Hub & Satellites
• Hub: 
• LSRI at 

Lathen, 
Germany

© Google Maps
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Hub & Satellites
• Hub: 
• LSRI at Lathen, Germany

• Satellites
• EHC - Groningen, Netherlands 
• EuroTube – Valais, Switzerland 
• Hardt - Delft, Netherlands
• HTT – Toulouse, France
• Nevomo - Warsaw, Poland 
• TransPod – Droux, France
• TUM – München, Germany
• Virgin Hyperloop – Spain
• Zeleros – Valencia, Spain
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HYPERION Framework
• LSRI - Open Network 
• Hubs and Satellites 
• cross domain research
• Design of a novel data sharing

infrastructure

• Users / Stakeholders: 
• Academia / Universities
• Industry, SMEs
• Public stakeholders 
• EU platforms and projects 
• Standardization + Certification
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HYPERION Framework

HYPERION Proposal Part B – Sections 1-2-3 Page 31 of 70 

investments in cross border connections appear limited and no operators with international scope target this 
market at present. The main challenges of HSR are currently: 
• Difficulties to build more HSR in intra EU cross border (interoperability in operation, construction); 
• Lack of European wide concept for HSR, too national oriented, necessity to develop a European core network; 
• Integration within a seamless door-to-door operation (HS stations not properly connected with public transport 

in the middle of nowhere). 
HYPERION ambition 
HYPERION strives for a radical new paradigm and technology on high-speed transportation which will be developed 
within a Pan-European context from the very beginning, therefore bypassing the traditional problems of 
technologies derived of national developments such as the non-yet interoperable European railways systems. The 
innovation setup of HYPERION in terms of high-speed infrastructure relies on having a European wide system 
without interoperability barriers, very focussed in the business cases point to point, with a European dimension and 
therefore without the traditional national-devoted vision of the HSR. 
Looking at a selection of research facilities in Europe and globally it becomes evident that only few facilities are in 
operation with various large-scale activities being planned outside of Europe (Table 4). However, none are capable 
of fully delivering the necessary environment for Hyperloop research to be performed for real life application. The 
design study therefor caters to the need to establish a large-scale full-scale Hyperloop research facility within the 
high-speed technology sector. Thus, the design study would support a European endeavour to keep up with the 
technological development globally and establish an innovative research facility which is currently not present at 
any place globally. 

Facility Location Country Continen
t Operator Status Domain Access 

Hyperloop Test Facility: 
30m length, 3m 

diameter 
Delft Netherlands Europe Hardt Hyperloop 

(Netherlands) Operational Private Not 
Possible 

Hyperloop Test Facility: 
3km length 

Undisclos
ed Undisclosed Europe Hardt Hyperloop 

(Netherlands) Planned Private N/A 

Hyperloop Test Facility: 
320m length, 4m 

diameter 
Toulouse France Europe 

Hyperloop 
Transportation 
Technologies 

(USA) 
Construction Private N/A 

Hyperloop Test Facility: 
10km length Tongren China Asia 

Hyperloop 
Transportation 
Technologies 

(USA) 
Planned Private N/A 

Hyperloop Test Facility: 
3km length, 2m 

diameter 
Limoges France Europe Transpod (Canada) Planned Private N/A 

Hyperloop Test Facility: 
2km length Unknown Spain Europe Zeleros (Spain) Planned Private N/A 

Hyperloop Test Facility: 
3km length, 2.2m 

diameter 
Valais Switzerland Europe EuroTube Planned Foundation N/A 

Hyperloop Test Facility: 
1.2km length, 1.8m 

diameter 
Hawthorne USA North 

America SpaceX (USA) Operational Private Limited 

Hyperloop Test Facility: 
9.6km in length Unknown USA North 

America SpaceX (USA) Planned Private N/A 

Hyperloop Test Facility: 
500m length, 3.3m 

diameter 
Nevada USA North 

America 
Virgin Hyperloop 

One (USA) Operational Private Not 
Possible 

Hyperloop Test Facility Malaga Spain Europe Virgin Hyperloop 
One (USA) Planned Private N/A 

Hyperloop Test Facility: 
35km length 

King 
Abdullah 
Economic 

City 
Saudi Arabia Asia Virgin Hyperloop 

One (USA) Planned Private N/A 

Magnetic Levitation on 
Rail Test Track: 50m 

length 
Warsaw Poland Europe HyperPoland 

(Poland) Operational Private Not 
Possible 

High-Speed Maglev 
Test Line: 200km 

length 
Hubei 

province China Asia CRRC Qingdao 
Sifang Planned Private N/A 

Table 4: Selection of planned and operational high-speed testing facilities. © HYPERION Proposal
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Best practice approach 

cdsweb.cern.ch/search.py?p=BUL-NA-
2009-140&of=hd&as=-1
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Lathen – the cradle of EU Hyperloop
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© European Hyperloop Center © EuroTube Foundation

© Zeleros © Transpod

© Nevomo© Hardt Hyperloop
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ONE MORE THING …
The IHT has openings to be filled as of now 

2 PhD positions
Artificial Intelligence & 

Optimization of Logistics Tools
This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant agreement No 861584


