
Beyond Formula One -

- Le Mans 2011
Chris.Ellis@HyKinesys.com

Low Carbon Intelligent Road Transportation Systems Workshop



Mass Market -
dominated by costs

2

F1
Innovation

Innovation almost always enters any market 
at the top and then moves down to the mass market over time

Why the green focus in F1 and at Le Mans?

Fuel injection
Climate control
Disc brakes
etc, etc

~20 years



"We feel introducing KERS already this 
year was a mistake, even though we're 
in favour of F1 being a technological 
springboard. But the energy recovery 
system in the races will in any case be 
very different from the road system.”

Luca di MontezemoloNovember 12th, 2008



2011 F1 - 4WD?
200 kW ~ 268 bhp?

Biofuel?

2009 Formula One
- 60 kW/80 bhp 'KERS'

Kinetic Energy Recovery
- Rear wheels only

2009 AT&T Williams F1



- Energy recovery from the 4 wheel brakes or from the 
heat of the exhaust fumes,

- Only the rear wheels can be used to propel the car,

- Regarding energy recovery from the brakes, only 
electrical systems are permitted,

- Only the storage of electric energy is allowed, ...'

'Such a system must not be used to get more power 
but to reduce the fuel consumption.'

2009 Le Mans regulations:-

Is energy recovery just 'decorative'?



The American Le Mans Series

“The ALMS is partnering with EPA,  
DOE, and SAE International to conduct 
the first ALMS Green Challenge™ race..“

http://www.epa.gov /OMS/ld-hwy/420f08031.htm#ALMS



Power required at the wheels:-

Rolling resist        Aero          Total

30mph/50kph            ~3 bhp ~1 bhp ~4 bhp

75mph/120kph          ~6 bhp ~16 bhp ~22 bhp

Courtesy: newcarnet.co.uk







Minimise Energy Transformations, Maximise Efficiency

'Foundation Technology'



A fluid flow analogy –

the red fluid represents kinetic energy

The square law enables only a few tens of kilos of rotor 
to store most of the kinetic energy from the host vehicle
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K = ½mv2

SPU

vehicle

Kinetic Energy flows to and fro, between the vehicle and the SPU

'mass'

'velocity'



The real heir
to the Fiat 500?

Rear-engine, 
rear-wheel-drive

Towards the 'driverless taxi'– Intelligent Public Transport?

Pedestrian-
friendly







Front-wheel-drive,
rear surge power



Le Mans LMP1
2011

2.0 litre, 450 bhp 
turbocharged
biofuel straight six

250 bhp, 500 Wh
electro-mechanical
surge-power-unit

4WD?



XJ8 (or S-Class or A8)�

+130 bhp, 300 Wh SPU

40 mpg in the city

Add a 25 kW, 8 kWh battery, get 20 miles of AER

HyKinesys 'XJH' demonstrator



Ultimate Hybrid?

Coefficient of drag < 0.22 
Height < 1400mm

All-Electric Range
AER > 20 miles

Controlled Auto Ignition,
turbo-charged, flex-fuel,
~150 bhp engine, with 
Dual Clutch Transmission

200 bhp, 500 Wh,
Surge Power Unit

(Parallel!) Plug-in Biofuel Hybrid - PBH



'Powertrain Innovation of the Year 2008' 
Professional Motorsport World Expo



'Ferrari Volterra 2+2'

Engine – 400 bhp:  Surge Power Unit – 300 bhp

Zero to 60 mph in 3.7 secs, 170 mph top speed

Zero emission in the city, some 20 miles of AER

Ferrari 599 GTB Fiorano



2+2, and space for two sets of golf clubs. ...



“The rest is just a matter of cost reduction.....”


