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Energy comparison ïa thought experiment

Braking from vmax to zero:

m =  460 t

Vmax = 330 km/h

Č Ekin= İ m vĮ = ca.2.000.000 kJ

Č > 500 kWh

Energy consumption for heating and 

hot water:

Č ca. 25.000 kWh / year

Č ca. 70 kWh / day

Č 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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Braking power per disc of high-speed trains

Johannes Grªber, Knorr-Bremse, 7th ERA WS, 02.10.209, Budapest ƅ4



Knorr-Bremse Group

The physical principle of the linear eddy current brake allows contactless 

braking 
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ü Alternating N and S pole orientation

ü V = 0: magnetic force F is oriented 

vertically 

ü V > 0: moving magnetic field induces 

eddy currents, the magnetic field 

lines are Ătiltedñ

ü An additional longitudinal component 

of F is created 

ü This results in a braking force Fb, 

increasing with velocity

ü This force is purely electro-magnetic 

and works across an air gap! 
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Eddy Current Brake at Work
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Movie
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ECB ïBrake Force Allocation and Wear Reduction
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Train data: 

480 t, v max 350 kph, max. 

power for traction and ED-brake 8,8 MW;

4 motor cars, 4 trailer cars with ecb

üThe ECB provides nearly constant 

deceleration force over a wide speed 

range

üTogether with the electro-dynamic 

brake, a deceleration of 0,75 m/sĮ can 

be generated without using the friction 

brakes at speeds  higher than 50 km/h

üComparison of the wear with and 

w/o ECB

üObservation interval: 3 month

üICE3, trailer bogie, voper = 230 km/h

A significant reduction of more than 

90% of the pad wear was observed.
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ECB serves all current Railway Megatrends
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Thank you for your attention!

Johannes Grªber

Knorr-Bremse Systeme f¿r Schienenfahrzeuge GmbH

RailServices

Head of Modernisation and Approval Strategy (worldwide)

Moosacher StraÇe80, D-80809 Munich 

Phone: +49 89 3547 180691 

Mobile: +49 170 7072762 

mailto: Johannes.Graeber@knorr-bremse.com
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BACKUP
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7th ERA Workshop

Đjfejlem®nyekaz eur·paivas¼tbiztons§gban®s

§tj§rhat·s§gban

Surl·d§smentes ºrv®ny§ram¼ f®kez®s ïegy lehets®ges technol·gia a magyar 

nagysebess®gŤ vonatok sz§m§ra

Budapest, 02.10.2019

Johannes Grªber, Knorr-Bremse
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Energia ºsszehasonl²t§saïegy gondolatk²s®rlettel

f®kez®s vmax-r·l a meg§ll§sig:

m =  460 t

Vmax = 330 km/h

Č Ekin= İ m vĮ = ca. 2.000.000 kJ

Č > 500 kWh

Energiafogyaszt§s fŤt®s ®s melegv²z 

k®sz²t®s c®lj§b·l:

Č kb. 25.000 kWh / ®v

Č kb. 70 kWh / nap

Č Egy nagy sebess®gŤ f®kez®s egyen®rt®kŤ egy csal§di h§z egy heti energia 

fogyaszt§s§val
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A nagysebess®gŤ vonatok mozg§si energi§ja f®kt§rcs§nk®nt
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Nagysebess®gŤ vonatok f®kez®si teljes²tm®nye f®kt§rcs§nk®nt
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A line§risºrv®ny§ram¼f®kfizikai alapelve lehetŖv®teszi az ®rintkez®sn®lk¿li

f®kez®st

Johannes Grªber, Knorr-Bremse, 7th ERA WS, 02.10.209, Budapest ƅ15

ü£ ®sD p·lusokv§ltakoz§sa

ü V = 0: v²zszintesm§gnesesF erŖl®p

fel

ü V > 0: a mozg·m§gnesesmezŖ

ºrv®ny§ramotinduk§l, a m§gneses

t®rĂelhajlikò

üJ§rul®kos hosszir§ny¼ F erŖ 

keletkezik

üEz a sebess®ggel nºvekvŖ Fb f®kezŖ 

erŖt hoz l®tre

üEz az erŖ tiszt§n elektro-m§gneses ®s  

a l®gr®sen kereszt¿l mŤkºdik! 
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Az ºrv®ny§ram¼ f®k (ECB) mŤkºd®s kºzben
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ECB - f®kezŖerŖeloszt§sa®sa kop§scsºkkent®se

Johannes Grªber, Knorr-Bremse, 7th ERA WS, 02.10.209, Budapest ƅ17
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vonat adataia: 

480 t, v max 350 kmph, 

max.  vontat§si®svillamos f®kteljes²tm®ny: 8,8 MW;

4 db motorkocsi, 4 db p·tkocsiECB f®kkel

üaz ECB sz®les sebess®g tartom§nyban 

kºzel §lland· lass²t· erŖt biztos²t

üA j§rmŤ 50 km/h-n§l magasabb 

sebess®ge eset®n a villamos f®kkel 

egy¿tt, a s¼rl·d· f®kek haszn§lata 

n®lk¿l 0,75 m/sĮ lassul§st tud el®rni;

üECB-vel ®s ECB n®lk¿li kop§s 

ºsszehasonl²t§sa

üMegfigyel®s idŖtartama: 3 h·nap 

üICE3, p·tkocsi forg·v§z, 

voper = 230 km/h

a f®kbet®t kop§s§nak jelentŖs, tºbb 

mint 90% -os csºkken®s®t figyelt¿k 

meg.ECB ïa nagysebess®gŤ vonatok f®kez®s®nek optim§lis megold§sa

Kop§smentes ®s nagy sebess®gen is hat®kony




