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How do flywheel based
hybrids work?
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How do flywheel based
hybrids work?
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Comparison of electric
Vs mechanical hybrid
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Energy storage
comparison – Part 1

Chemistry Ni-Cad NiMH Li-ion Flywheel

Energy 
density

Wh/kg 45-80 60-120 90-190 32.5

Typical cycle 
life

To 80% 
capacity

1500 3000-
300,000

300-1500 Infinite

Self 
discharge

%/Month 20 30 10 86400

Operating 
temperature 
(discharge 
only)

ºC -40 to +60 -20 to +60 -20 to +60 -40 to +130

Comparison of theoretical energy density;
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Energy storage
comparison – Part 1
Comparison of theoretical energy density;
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Issues affecting useful
stored energy
Life cycles Vs Depth of discharge;



© Copyright Flybrid Systems LLP 2008 

Issues affecting useful
stored energy
Cycle analysis; how deep & how frequently do we need to discharge?
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Issues affecting useful
stored energy
Cycle analysis; how deep & how frequently do we need to discharge?

Total: 368 Braking events
in 7.45 miles
of an 1800kg vehicle
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Issues affecting useful
stored energy
Real world cycle; Total 60 braking events in 46.6 miles, 
of an 1800kg vehicle

Not all energy
is recoverable
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Issues affecting useful
stored energy
Cycle analysis;

> 60 braking events in 46.6 miles equates to 193133 braking 
events in a vehicle life of 150,000 miles

> For this number of cycles, if energy is recovered at each 
braking event, Li-ion batteries will have to be used at 1-2% depth 
of discharge, NiMH batteries can be used at 4-6% depth of 
discharge

> After efficiency losses, the peak energy storage requirement is 
500kJ, the most frequent energy storage requirement is 200-
300kJ




