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Magnetic Levitation: how does it  
levitate?

• Electromagnets on the 
underside of the 
guideway pull the train 
up into levitation 
position

• Powered by 
rechargeable battery

www.transrapid.de/en



Magnetic Levitation: how does it 
move?

• Alternating 
current creates 
electromagnetic 
fields, which pull 
the train along 
the track

• Powered by electricity

www.o-keating.com



Shanghai: The world’s first 
commercial maglev line

• 18.6 mile track from Pudong airport to Shanghai

• Project cost: $1.2 billion

• Top Speed: 267 mph

• Travel time: 8 min.

• Cost: $9 (economy) 
$18 (VIP)



Current Maglev Disadvantages

• Cost: $19.2 million - $88 million per mile
– Twice the cost of high speed rail 

• Requires new infrastructure 
– Land use issues

• Health risks related to electromagnetic fields?



Advantages Over Cars
and Planes

• Powered by electricity
– Use no fossil fuels
– Zero air pollution

• No delays

• No traffic



Can Trains Ever Compete 
with Cars and Planes?



Benefits Over Traditional
High Speed Trains

• Speed



HST Speeds 
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Sources: www.jinjapan.org, www.bbc.co.uk, www.bwmaglev.com



Benefits Over Traditional
High Speed Trains

• Speed

• Reduced noise levels



HST Noise Emissions

www.transrapid.de/en



Benefits Over Traditional
High Speed Trains

• Speed

• Reduced noise levels

• Less maintenance required

• Eco-friendly track
• makes tighter curves, steeper grades

• elevated

• Energy savings?



HST Energy Consumption

www.transrapid.de/en



Inductrack: The Future of Maglev

• More energy 
efficient, safer, 
and much cheaper

• Replaces 
electromagnetic coils 
with special arrays of 
super-strong 
permanent magnets

120-meter test track at          
General Atomics, San Diego

www.llnl.gov/str/November03/Post.html
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