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Introduction
There is a race for the next major 
transport power source. 
The defending champions, petrol and 
diesel, are fast running out of time to 
prove they are at the top. 
The opposition, Electric is pushing its 
way to the top with advanced battery 
technology, Kinetic energy recovery 
systems (KERS) and hydrogen fuel 
cells.
Motorcycles however, seemingly go 
on unaffected, but for how long?
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Project Aims
The aims set out at the beginning of 
this project are

• Research current forms of modern 
kinetic energy recovery systems.

• Investigate research into KERS 
and potential additional 
applications.

• Familiarise myself with 
methodologies and results used in 
other research.

• Apply knowledge gained to 
calculate possible yields using 
race data acquired from the Isle of 
Man TT.

Methodology
Acquired data from a motorcycle in 
the Isle of Man TT races was 
analysed, using 2D data analyser 
and excel, for potential energy yields 
from the use of a regenerative 
braking system. Engine braking was 
differentiated from the use of 
conventional braking. This allowed 
the engine braking to be converted 
into electrical energy as a baseline 
energy yield. The potential energy 
yield was calculated using the 
expression for kinetic energy:

𝛥𝛥𝛥𝛥 = 1
2
𝑚𝑚∆𝑣𝑣2

Results
Increases in energy yield were seen 
proportional to the amount of braking 
increase performed by the 
regenerative system.

Conclusions
Regenerative braking systems have 
good potential for motorcycle racing. 
The potential energy yields may 
allow for a rider to finish a race or 
provide additional power when 
needed. 

The system can also give the 
advantage of effectively managing 
rear wheel slip while acquiring 
maximum regeneration. This is a 
benefit of utilising an intelligent 
regenerative braking system like the 
one proposed by Aguilar, et 
al.(2017).

The regeneration rate was increased 
to allow for a percentage of the 
friction braking to be performed by 
the regenerative braking system. 
The potential energy yields were 
converted into an equivalent volume. 
This allowed the energy yield to be 
expressed in terms of additional 
range gained per lap. This was 
based on the motorcycle’s average 
fuel efficiency of 14mpg.

The reduced rate of energy increase 
can be explained by the reduced 
level of braking power within the 30-
45% region.

Recoverable energy as regen braking involvement 
increases.

The energy yields gave an additional 
range of up to 2.6km. This is 
equivalent to 0.5 liters of petrol.

Summary of energy  and equivalence data

ABS and regenerative braking - wheel slip and speed [1]

The intelligent regenerative braking 
system outperforms conventional 
ABS in stopping distance and 
managing wheel slip. The advantage 
is more distinct with low adhesion 
surfaces or if the regeneration rate is 
increased to match emergency 
braking power.

Technical advancements for KERS 
could allow motorcycle race teams to 
compete more reliably and 
effectively. 

Braking 
(%)

Energy 
Recoverable 
(kWh)

Fuel 
Equivalent 
(l)

Additional 
Range (km)

Percentage 
of total lap 
(%)

23.35 2.02 0.23 1.17 1.92
18.66 2.68 0.31 1.55 2.55
14.43 3.28 0.37 1.89 3.12
11.67 3.66 0.42 2.12 3.49

9.10 4.03 0.46 2.33 3.83
5.79 4.49 0.51 2.60 4.27
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