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Energy comparison i a thought experiment

Braking from v, ., to zero: Energy consumption for heatlng and
; Par hot water:

m = 460t

Vi = 330 km/h

¢ E..= | mca2000:000k]J C ca 25.000kWh /year

¢ > 500 kWh C ca. 70 kWh / day

C 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]

r

h

P =F x v - Temperature shock, stress

o
o FASTECH
o
Regina SJ WMD
AVE $103
TCDD HT65000
=4 CRH 5 AGV
) CRH 3-350
SAPSAN
CRH380B
ISER CRH 2-350
o
o
<
ETR500 CRH380D
Acela U
o
o
(+r]
o
o
(9]
speed [km/h]
200 250 300 350 400

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

U Alternating N and S pole orientation G An additional longitudinal component
0 V =0: magnetic force F is oriented of FIs created

vertically U This results in a braking force Fb,
0 V> 0: moving magnetic field induces  Increasing with velocity

eddy currents, the magnetic field U This force is purely electro-magnetic
| ines are Atiltedn andworksacross an air gap!
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Eddy Current Brake at Work
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ECB 1 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

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

U Together with the electro-dynamic i ICE3, trailer bogie, v, ... = 230 km/h
brake, a deceleration of 0,75 m/.s c &N
be generated without using the friction
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!

Johannes Gr&ber

Knorr-Bremse Sy st e me f ¢ mfah&@eube Gamibté
RailServices
Head of Modernisation and Approval Strategy (worldwide)

Moosacher St r a8 ®-80809 Munich
Phone: +49 89 3547 180691
Mobile: +49 170 7072762
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Energia® sszehasoindgygd®dmsdaol at k2 s®r | ettel

f ®kev®s -1 a meg8!| IEqieirggi afogyaszt§s f Tt
‘ ‘ 3 k®sz2t ®s: ~=!' i sk |

m = 460t
Vi = 330 km/h

CE,= i m v] = cka. C2kb.@p0g0 kb b®v
C >500 kWh C kb. 70 kWh / nap

CEgy nagy sebess®gT f®kez®s egyen®rt ®k"
fogyaszt 8s8val
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A nagysebess®gT vonatok mozg8si energi §
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Increasing speed pushes heat input to the limit of conventional technologies
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Nagysebess®gT vonatok f ®kez®si tel ] es?t
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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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F, .. braking force F,...attractive force
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ECB-f ®keeziR|l osz®mkap&s°kkent ®se
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