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As this magazine goes to press 
the first race of the Formula E
series will almost be upon us. 

September 13 2014 will be a historic 
day in motor sport as 20 drivers 
representing 10 teams race around 
a street circuit in Beijing. The key 
innovation? The cars will be full electric 
relying on a battery rather than an 
internal combustion engine to power 
them toward the chequered flag.

Formula E is a new FIA (Federation 
Internationale de l’Automobile, the 
motor sport governing body) single-

seater championship and the world’s 
first fully electric racing series. The 
inaugural season will comprise 10 
rounds of racing on street circuits in 
cities the world over including Buenos 
Aires (January 10 2015), Berlin (30 May 
2015), and the iconic Monte Carlo 
(May 9 2015). The championship will 
conclude with a race around the streets 
of London in June 2015.

Conceived by the FIA President 
Jean Todt and Alejandro Agag, CEO 
of Formula E Holdings, it is hoped that 
the Formula E series will deliver both 

exhilarating racing and a showcase 
for low carbon and electric 
vehicle technology. The roster 
of drivers includes veterans of 
Formula One such as Jarno 
Trulli, up-and-coming drivers, 
British interest in the shape 
of Katherine Legge and Sam 
Bird, and some of the most 
famous names in motor 
sport with Bruno Senna 
(nephew of the late Aryton 
Senna), Nelson Piquet Jr, and 
Nicolas Prost (son of four-time 

Formula One world champion Alain) all 
taking drives.

During Formula E’s first season all ten 
teams will drive the same car, a Spark-
Renault SRT-01E, capable of speeds in 
excess of 150mph. Each driver will have 
two cars – during each 40 minute race 
the driver will need to pit before 
the battery of the first car runs 
down and jump into a second car 
before resuming 

the race. Changing the driver rather 
than the battery is safer and quicker 
and, it is hoped, will offer another level 
of spectacle to the race. From the 
second season onwards teams will be 

given more scope to design and 
develop their own cars within the 
regulations set by the FIA.

The zero emission SRT-
01E has been built 
 

On the grid
Alistair Welch looks forward to the first season of Formula E as the 
championship brings electric motor racing to street circuits around the world
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 by the French company Spark Racing 
Technology with a consortium of 
leading motor sport companies. Italian 
firm Dallara is responsible for the 
carbon fibre and aluminium chassis 
which is super lightweight and strong, 
complying with all the FIA crash-tests 
that regulate Formula One. McLaren 
Electronics Systems provide the power 
trains and electronics, whilst Williams 
Advanced Engineering will supply the 
200kw batteries. 

McLaren were fundamentally 
responsible for everything between 
taking the power from the battery 
to turning the wheels. An Electronic 
Control Unit monitors all of the driver 
inputs; a Motor Control Unit provides 
the switching voltages required to spin 
the motor; and a gearbox connects the 
motor power to the driveshafts and 
wheels. “The greatest challenge,” says 
McLaren electric powertrain systems 
engineer Jake Conway, “was to make a 
system simple enough for small teams 
with a limited number of operational 
staff to operate effectively whilst still 
allowing the teams the functionality 
and freedom to produce performance 
differentiating strategies to ensure that 

the best teams and drivers win the 
race.”

Much of the McLaren technology is 
based on existing hardware and design 
concepts although each element of 
the powertrain has been modified and 
optimized for Formula E racing. “The 
unique part about this racing car is the 
amount of negative torque that can 
be produced by the electric motor.,” 
adds Conway. “Typical combustion 
engines can only provide a minimal 
amount of ‘engine braking’ (typically 
used to control engine speed during a 
gearshift). However, our electric motor 
can operate with as much torque and 
power to slow down the back wheels 
as it can to speed them up. Therefore 
we have found that we have much 
more flexibility controlling the motor 
during gearshifts or when controlling 
car speed in certain conditions. This 
braking force also has the added 
benefit that it charges the battery, 
which then allow more energy to be 
used the next time drive power is 
applied on the next straight.”

Like McLaren, Williams has a proud 
heritage in motor sport, particularly 
Formula One, and the company’s 

Advanced Engineering Division was 
also involved in Formula E providing 
the battery system for the 40 race 
vehicles. Williams was brought into the 
development consortium six months 
later than the other partners after the 
original battery supplier dropped out.

This shortened time frame 
presented a challenge, as did the fact 
that Williams Advanced Engineering 
has to work within an existing vehicle 
architecture with a set space to 
house the battery. “We had a fixed 
dimension box that we had to fill 
with a significant amount of energy 
and delivered power,” says Okan Tur, 
Willaims Advanced Engineering chief 
technical specialist for hybrid systems. 
We had to choose the right style 
for application and packaging of the 
solution. Furthermore, we needed 
to find the right operating window 
to deliver maximum performance to 
deliver enough energy to last the race 
duration and deliver enough power to 
allow competitive racing.”

The battery (limited by FIA regulation 
to 200kw and 200kg of lithium ion cells) 
was six months in design and six months 
in development. Williams Advanced 

Engineering had prototypes running by 
December 2013. Throughout July and 
August 2014 race testing has continued 
at the Donnington track in the East 
Midlands with the circuit serving as the 
headquarters of the Formula E series 
and its teams.

The organisers of the Formula E 
have been eager to see the series’ 
sustainability message carried through 
in all aspects of the racing. As such, in 
addition to the full electric zero tailpipe 
emission powertrain and lightweight 
chassis, the tyres to be used in the 
series have been developed with 
sustainability in mind.

The Michelin Pilot Sport EV tyre, 
developed especially for Formula E, 
incorporates a number of innovations. 
Formula E is the first time a single-seat 
championship will run with 18 inch 
wheels. The tyre size offers a benefit 
in terms of rolling resistance (which 
has an impact on battery range) and 
the size is similar to those used on 
road cars, a fact that Michelin hope will 
promote the transfer of technology 
from the race series to the general 
market. Furthermore, there will be 
only one type of tyre for teams to use 

regardless of wet or dry conditions. This 
means that teams will need to transport 
fewer tyres delivering a benefit in 
environmental footprint and presents an 
extra challenge to the skill of the drivers.

The idea of technology transfer from 
Formula E to mass market commercial 
vehicles is a key theme of the series. It is 
hoped that the racing will raise the profile 
of electric vehicles and help convince 
the public of their performance and 
viability. Using Formula E as a platform for 
innovative technology was fundamental 
to the project’s identity from its outset. 
“When we started this project more 
than two years ago we wanted to do 
something new,” comments Jaume 
Sallares, Formula E marketing director. 
“We wanted to create something special 
and innovate in many different areas, not 
only in terms of sport but also in terms of 
technology.”

He continues: “It is a huge challenge 
putting this championship together 
and our aim is to prove the credibility 
of electric vehicles. We want to be 
related to the best and most reliable 
components.”

Beyond the race vehicles the 
Forumla E championship offers further 

opportunity to showcase innovative 
electric vehicle technology. Formula 
E’s technology partner Qualcomm 
has fitted the championship’s safety 
cars with its wireless inductive power 
charging system.

The system uses resonant magnetic 
induction to transfer energy between a 
pad on the ground and a charging pad 
on the electric safety car. The base pad 
and the vehicle pad are magnetically 
coupled and tuned and energy is 
transferred efficiently between the two. 
Power is converted to DC by the on 
board controller and used to charge 
the vehicle’s batteries. “This technology 
is not necessarily new,” explains 
Qualcomm VP business development 
and marketing Anthony Thomson. “The 
technology is simple to conceive of but 
difficult to implement.”

Integrating wireless charging into 
the Formula E safety car involved 
garnering a sophisticated understanding 
of the nature of the vehicle, in this 
case a modified BMW i3. “We need 
to understand what the car is made 
of and its charging requirements,” 
says Thomson. “We walk through 
a number of simulations with the 
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vehicle chassis, we then develop a 
specification, build the system and 
integrate it. The integration on the 
safety car was similar to a normal 
vehicle but in an extremely pressurized 
environment. We had to go through 
the same steps but much faster.”

Wireless charging allows the safety 
car to be deployed at a moment’s 
notice as there are no leads to be 
unplugged from the vehicle. Jaume 
Sallares suggests that the logical next 
step would be to introduce wireless 
charging for race vehicles, not just 
support cars, in future seasons. Further 
down the line, dynamic charging, 
whereby vehicles can be charged 
whilst driving, may be a possibility. 
“One of the reasons we are involved 
in Formula E is to showcase the use 
of EVs in cities,” adds Thomson. “We 
have the ability to show the public that 
EVs aren’t milk floats and can be high 
performance vehicles.”

On top of the vehicle technology, 
Formula E organisers are eager 
to incorporate communications 
technology into the racing to bring 
the fan closer to the action. One such 
initiative involves a FanBoost system 

that will allocate particular drivers a 
ten second speed boost according 
to their popularity in a social media 
vote. Whilst the success of such 
gimmicks remains to be seen, Formula 
E’s inaugural season should offer 
compelling, competitive racing.

“We have a high level of expectation 
about the entertainment,” says Sallares. 
“I think what will make Formula E is that 
we race in city centres. This will be a 
huge challenge for drivers and teams 
because it is a one day event; there’s 
limited time to learn track and there is 

no margin for error in street circuits.”
In addition to delivering entertaining, 

potentially interactive, racing that it is 
hoped will attract a new generation of 
fans to motor sport, Formula E should 
act as a catalyst for LCV technology 
development as teams looks to 
accelerate innovations to improve 
performance of their cars in future 
seasons. There is every chance that 
this technology will trickle down to a 
consumer level in due course.

www.fiaformulae.com

Going further – Range extender 
technology from MAHLE

Electric vehicles with an additional range extender function provide advantages for 
greater range and reduced battery and system costs. MAHLE has developed a twin 
cylinder, four-stroke, 30 kW gasoline engine as a range extender suitable for a midsize 
vehicle. This compact and lightweight unit includes an electric generator integrated 
into the crankcase and can be installed in both horizontal and vertical confi gurations. 

When can we present our solutions to you? www.mahle-powertrain.com
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Join us at LCV 2014 stand C3-30
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