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Korte geschiedenis

• Universiteit Twente (ir. elektrotechniek 1989)

• TU Delft (proefschrift `the Fish Method’ 1994)

• TU Eindhoven (postdoc 1997)

• Piak opgericht in 1997

We Control Drives



Projects:

• Dynamic systems

• Power electronics

• Motor control (senseless control, or self-sensing)

• books published: 



Agenda

• Physics never lies

• Rollercoasters

• Tube-transport proposal



LSM-launch Rollercoaster
main specs:

• 0-90km/h in 2.8s

• Switched long-stator

• 3000A(rms), 1000V, 0-125Hz

• 14ton, 15m/s2

5

Section Switch (6thyristors)

Stator module

Guide-rail

Mover with magnets



Power converter for LSM

3MVA by 3 parallel inverter modules 

Inverter-track connect, 3kA

Parallel Inverters
check sharing

Final result



LSM pusher-car launch



LSM long-stator: equivalent circuit



Tube transport

• Energy and Drag

• Example of solar vehicle

• Suspension + propulsion

• Proposal

• Example trips

• Conclusions



• Energy per distance (J/m)= (Nm/m)
per item

• (Nm/m) = N Force (drag) per item

• Drag/Lift ratio
• Goal: minimize Drag

Energy & Drag

D
L = mg



Antarctica 
expedition 
2018 
Rolling friction 
10% of weight (1400kg): 

D/L = 0.1

Specific power:
0…3W/kg

327kWh / 641km 
0.51kWh/km = 1.84kN



Clean2Antarctica
Low-temp design

10 panels,
on-board 48V battery 
4 wheel drive

4 Induction motors

4 inverters



Suspension /
levitation

• Rolling on Wheels

• Hover-craft

• Flying with wings or rotor 
blades

• Water jet or rocket

• Lighter than air

TGV:
574.8 km/h (2007)

Thrust SSC: 
1228 km/h (1997)



Magnetic suspension 
dragging on

Transrapid: EMS
Active control, low suspension drag

Chuo SCmaglev, Japan: EDS
Lift-off speed and
High suspension drag in track:

Electro Dynamic Suspension (EDS)

Electro Magnetic Suspension (EMS)



Why Maglev?
Air-friction 
dominates drag 

Figure from: 
E. Fritz, J. Klühspies, R. Kircher, M. Witt, L. 
Blow, ``Energy Consumption of Track-Based
High-Speed Trains: Maglev Systems
in Comparison With Wheel-Rail Systems'', 
Transportation Systems and Technology. 
2018;4(3 suppl. 1): 134-155.



Compare drag: linear and logaritimic



Proposal

LiPo battery: 200Wh/kg
Drag = 0.5%
Range = 147km per %LiPo



Proposal..







Proposal…



Shore 
converters



Constant power or constant acceleration?
Vehicle: 10000kg, 0..700km/h in 24.5km



200km 
short 
trip



600km 
trip



Traffic and safety:
make trains of pods

Energy < 10 Wh/km/passenger



Conclusions

• No superconductors, no long-stator active tracks, no magnetic 
levitation and no high acceleration necessary for efficient tube-
transport.

• Drag losses in maglev systems are significant.

• Remove air: minimal drag -> energy low -> on board storage OK.

• Simplicity, cost, efficiency and safety all benefit from proposal.
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