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Alm Workflow and Results

;N\@ My PhD focuses on the study of the Hyperloop levitation
system by addressing the following steps:

1. Finite element model of a single
electrodynamic pad

L' Understand lift and drag forces
produced by the electrodynamic

= Modeling

= Stabilization

Surface: Magnetic flux density norm

levitation Contour: magnetic vector potential, z component
= Performance assessment
" Experimental validation 2. Lumped parameter model of a ' - FE
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transportation systems. Passenger routes are operative in China speed [m/s]
(450 km/h), Japan (100 km/h) and South Korea (110 km/h). Air
drag represents a limit to the achievement of higher speed. 3. Vertical dynamics of a single body equipped with an
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= Hyperloop idea Is to enclose
the track in a low-pressure
tube thus enabling cruising
speed up to 1200 km/h. The

——

\-» The system is demonstrated to be
unstable above a threshold speed
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= Design and manufacturing of a mini-scale prototype in order to 2 . - secondary suspension IS

capsule

carry out the experimental validation of the developed models bogie ) defined. It Is based on
. Unstable domain 0 stability and comfort criteria
= Apply the developed numerical approach to a full-scale real zxis

Hyperloop system

5. Half car models equipped with electrodynamic pads and linear

PM synchronous motor
Heave-pitch, sway-yaw, heave-sway-roll half car models
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\-» The destabilizing effect of the motor imposes some constraints
on the lateral electrodynamic pads thus influencing total drag

\-» Vertical and lateral secondary suspensions are designed by
means of the developed methodology

capsule 5. Simscape bogie-capsule full model
\ 4-lateral and 4-vertical electromagnetic pads

k.; Frequency domain analysis of the
linearized model to address system
stability and comfort

External
disturbances 1

\-» Study of the vehicle performance when
running through realistic track profiles

External
disturbances
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