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Hyperloop - the nub of the matter

SN Fp = 1/2 pCpA - V2

Pp

FD'U

1/2pCpA - v’

https://www.tec-science.com/mechanics/gases-and-
liquids/flow-separation-boundary-layer-separation/

v > 400 "/, = E; o > 83% due to air friction
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Hyperloop evolution

Vmax = 603 KM/,

Supersonic, i.e. vy, > 1080 M/,
Shinkansen LO (jap. $TEFHRLORE

Hyperloop Tube Transport
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https: //www.youtube.com/watch?v=EIUE5T-siWg
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Challenges for EU Hyperloop

 Superstructure and Civil * Power generation & supply

Engineering e Airlocks & transfer

* Low pressure environment ., Epvironmental control & life

 Fluid dynamics support systems (ECLSS)

* Propulsion & braking * Network communication &

- Levitation & suspension control systems

» Safety & emergency

» Guidance & switching
management

» Pod motion physics
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Lathen - the cradle of EU Hyperloop

N

//en.wikipedia.org/wiki/Emsland_test_facility
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R&D fields

Facilities at LSRI - HUB Research & Development - Satellites
 Full scale superstructure and tube  Propulsion & braking
* Modular compartments  Levitation and guiding
* Power supply * Vehicle & pod motion physics
« Vacuum equipment and handling  Switching technologies
* Network, control systems, and  Fluid dynamics
communication » Thermodynamics & energy dissipation
* Environmental control & life support » Control systems, operations and approval
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Tube technology

* Civil engineering

o SuperStrUCture © R. Effenberger
 Concrete tube

» Steel tube

« Composite materials

* Design & evaluation
* Track segments
» Loading
« Expansion

* Real life conditions
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Vacuum technology

e Size and volume

* Vacuum pump technology
* Volume rate
» Leakage rate

 Maintenance

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

* Airlock and valve design

* Thermodynamics and heat
dissipation

 Fluid dynamics + shocks

www.kcra.com/article//3549208it-will-change-the-way-we- www.vatvalve.com/business/valves/catalog/A
travel-elk-grove-company-builds-hyperloop-components5
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MaglLev technology

« Competing Technology
 Electromagnetic Suspension

 Electrodynamic Suspension

ieeexplore.ieee.org/document/1222045

» Superconductor Magnetic Suspension

Levitation and guidance coil Beam Beam

» Research evaluation
* Magnetic drag
e Stability
* Power consumption

» High-Speed switch
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Hub & Satellites

 Hub:

* LSRI at
Lathen,
Germany
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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 - Munchen, Germany
* Virgin Hyperloop - Spain
» Zeleros - Valencia, Spain
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HYPERION Framework I

* LSRI - Open Network
* Hubs and Satellites

e cross domain research

* Design of a novel datg, sharing
infrastructure

« Users / Stakeholders?
« Academia / Universities

* Industry, SMEs

* Public stakeholders

* EU platforms and projects ’
» Standardization + Certification
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HYPERION Framework

[ —
Facility Location  Country Cont'men Status Domai Access ‘
Hyperloop Test Facility: Hardt H
lyperloop " . Not
3Un‘1jilae;ge:2,r3m Delft Netherlands Europe (Netherlands) Operational Private Possible
Hyperlgli)#\ 'Ifee:t‘iacilhy: Und;clos Undisclosed Europe H?h:ﬂ:l:‘e‘:l’;elﬂiosop Planned Private N/A
| Skmlength letherlands)
e Hyperloop
Hyperloop Test Facility: .
320m length, 4m Toulouse France Europe T{:gﬁﬂg{;;‘ig" Construction Private N/A .
diameter (USA)
B Hyperloop
Hypeq%ﬁ%ﬁiﬁ;ﬂc'my: Tongren China Asia T{:gﬁﬁgi’gagti:)sn Planned Private N/A
(USA)
Hyperloop Test Facility:
3km length, 2m Limoges France Europe Transpod (Canada) Planned Private N/A
diameter
Hyperlé)i?r;:‘ IT:r?t'l;amlny: Unknown Spain Europe Zeleros (Spain) Planned Private N/A
Hyperloop Test Facility:
3km length, 2.2m Valais Switzerland Europe EuroTube Planned Foundation N/A
diameter
Hyperloop Test Facility: North
1.2km length, 1.8m Hawthorne USA America SpaceX (USA) Operational Private Limited
diameter
Hyperloop Test Facility: North -
9.6km in length Unknown USA America SpaceX (USA) Planned Private N/A
Hyperloop Test Facility: N -
orth Virgin Hyperloop " . Not
500rv;j:::1§e|‘l\ér3.3m Nevada USA America One (USA) Operational Private Possible
Hyperloop Test Facility Malaga Spain Europe v"%::mgz)mp Planned Private N/A
King
Hyper:;gtl)(lp“'l'liiﬁgtﬁclll(v. EAcZ?\L:)ILa:Pc Saudi Arabia Asia Vquolrr:eH m;ﬂf P Planned Private N/A
City
Magnetic Levitation on
G . HyperPoland " . Not
Rail Te?zr']l';ﬁk‘ 50m Warsaw Poland Europe (Poland) Operational Private Possible
High-Speed Maglev " .
Test Line: 200km pw\:?:(lze China Asia CRRgiglr?ggdao Planned Private N/A
length

© HYPERION Proposal
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Best practice approach
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Lathen - the cradle of EU Hyperloop

o N
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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
i and innovation programme under grant agreement No 861584



