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Energy comparison — a thought experiment

max

Braking from v

to zero: Energy consumption for heatmg and
i hot water:

m = 460t
V... =330 km/h

max

S E,. ="%mv2=ca2.000.000 k] = ca. 25.000kWh /year
= > 500 kWh = ca. 70 kWh / day

= One high speed braking is equivalent to one week of home energy consumption!
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Kinetic energy of high-speed trains per disc
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Increasing speed pushes heat input to the limit of conventional technologies
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Braking power per disc of high-speed trains

braking power per disc [kW]
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High deceleration rates and high gradients make even low speeds a challenge
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The physical principle of the linear eddy current brake allows contactless
braking

v=0 v>0

‘—
— Yoke
—Pole core
— (il
; Air gap
Rail

F ... magnetic force F, .. braking force F,...attractive force

]

> Alternating N and S pole orientation » An additional longitudinal component

> V = 0: magnetic force F is oriented of FIs created
vertically » This results in a braking force Fb,

» V> 0: moving magnetic field induces  Increasing with velocity
eddy currents, the magnetic field » This force is purely electro-magnetic
lines are ,,tilted” and works across an air gap!
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Eddy Current Brake at Work
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ECB — Brake Force Allocation and Wear Reduction

400 Train data:
480 t, v max 350 kph, max.
power for traction and ED-brake 8,8 MW,

o o e 0,75 M/S2@ 480 t

4 motor cars, 4 trailer cars with ecb

specific wear [g/10° km]

w/o ech with ecb

» The ECB provides nearly constant » Comparison of the wear with and
deceleration force over a wide speed w/o ECB
range » Observation interval: 3 month

> Together with the electro-dynamic > ICE3, trailer bogie, Vgpe = 230 km/h

brake, a deceleration of 0,75 m/s? can

be generated without using the friction Tl

brakes at speeds higher than 50 km/h A significant reduction of more than
90% of the pad wear was observed.

ECB is the optimum brake system for HST
Wear-free and efficient at high speeds
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ECB serves all current Railway Megatrends
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Thank you for your attention!
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Johannes Graber
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Surlédasmentes orvényaramu fékezés — egy lehetséges technolégia a magyar
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Energia 0sszehasonlitasa — egy gondolatkisérlettel

fékezés v .-rél a megallasig: Energiafogyasztas fiités és melegviz
; : : e készités céljabol:

m = 460t
Vi = 330 km/h

2 E,. ="%mV?=ca.2.000.000 kJ = kb. 25.000 kWh / év
= > 500 kWh = kb. 70 kWh / nap

= Egy nagy sebességii fékezés egyenértékii egy csaladi haz egy heti energia
fogyasztasaval
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A nagysebességii vonatok mozgasi energiaja féktarcsanként
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Increasing speed pushes heat input to the limit of conventional technologies
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Nagysebességii vonatok fékezési teljesitménye féktarcsanként

.
P =F x v - Temperature shock, stress
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High deceleration rates and high gradients make even low speeds a challenge
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A linearis orvényaramu fék fizikai alapelve lehetové teszi az érintkezés nélkuli
fékezést

v=0 v>0

CYoke

—Pole core

— (il

Air gap
Rail

F ... magnetic force F, .. braking force F,...attractive force

> E és D pélusok valtakozasa » Jarulékos hossziranyu F er6
> V = 0: vizszintes magneses Feré lép  Keletkezik
fel > Ez a sebességgel novekvo Fb fékezo
> V> 0: a mozgd magneses mezd erot hoz létre
orvény aramot indukal, a magneses > Ez az er6 tisztan elektro-magneses és
tér,,elhajlik” a légrésen keresztul miikodik!
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Az orvényaramu fék (ECB) miikodés kozben
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ECB - fékezo ero elosztasa és a kopas csokkentése

400

vonat adataia:

- . 0,75 m/s? @ 480 t 480 t, v max 350 kmph,

max. vontatasi és villamos fék teljesitmény: 8,8 MW;
4 db motorkocsi, 4 db pétkocsi ECB fékkel
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> az ECB széles sebesség tartomanyban
kozel allandé lassité erot biztosit

> A jarmi 50 km/h-nal magasabb
sebessége esetén a villamos fékkel
egyutt, a surlédé fékek hasznalata
nélkul 0,75 m/s? lassulast tud elérni;

specific wear [g/10° km]

w/o ech with ecb

» ECB-vel és ECB nélkili kopas

osszehasonlitasa

» Medfigyelés idétartama: 3 hénap
> ICE3, potkocsi forgévaz,

Voper = 230 km/h

'

a fékbetét kopasanak jelentés, tobb
mint 90%

ECB — a nagysebességli vonatok fékezésének optimalis megoldasa

Kopasmentes és nagy sebességen is hatékony
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Az ECB a jelenlegi vasuti megatrendeket kiszolgalja
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Koszonom széepen a figyelmuket
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