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Electric Phantom
“We can’t build 12-cylinder cars forever, but the problem is that our customers tend

to be exceptionally opinionated people and they don’t see why we’ll have to change”

July 2011

ON A CHARGE

From new charging post designs 

to inductive solutions, the industry 

needs an EV infrastructure – and fast!

CELL BREAKOUT

What type of cells will  

power electric vehicles 

for longer and further? 

FCVs: THE END?

An 18-page special section 

examining the future of 

hydrogen fuel cell technology 

electric &
 hybrid vehicle technology international

 J
uly 2

0
11

UKIP M
edia & Events Ltd

ALSO:

T.27 REVEALED!

Has Gordon Murray conjured up 

an EV production process that’s            
  

            
   going to revolutionize 

 
       the industry?

MAGIC MAN

Two micro 
gas turbines, four 
electric motors and 
a Li-ion battery pack

BATTERY RECYCLING: 
With EVs gaining 
in popularity, the 
industry now faces a new dilemma 

TIRE TECHNOLOGY: 
It’s one thing to create advanced EVs, but what about the tires that these green saviors will ride on?

LOTUS INTERVIEW: 
Former AMG man, Wolf Zimmermann, reveals his powertrain vision for the British marque

January 2011

Jaguar showcases its electric future. Exclusive details inside
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technologies to 
improve your EV 

development 
program
See page 48
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The IC king goes electric powertrain mad 

Revealed: the inside story behind the Bavarian car maker’s all-new ‘i’ family

ALTER EGO
Ford’s global engine chief, Joe Bakaj, reveals his alternative powertrain vision 

THE BIG BANG
Crash testing an EV: everything you need to know to stay safe

POWER RANGERSAs battery developers look to 
new solutions, could lithium 
already be on the way out? 
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Has BMW lost its mind?

January 2012
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S
een by many as one of the greatest IC engine makers 

in the world, BMW is on the verge of becoming the 

first premium European mass-market car maker to 

scramble to market two high-end electric vehicles 

that will change the automotive industry forever.

But to fully understand how important the i3 and i8 concept 

EVs are to BMW, it’s crucial to start from the beginning, says Dr 

Ulrich Kranz, head of project i, which first saw the light of day 

in 2007 under the banner of the Number One project that was 

charged with developing sustainable and pioneering concepts. 

Kranz recalls, “The entire task centered as a holistic 

approach to look at all aspects of BMW Group, starting with 

raw materials, supplier base, production, production processes, 

development of the vehicle, use of the vehicle, reuse of the 

vehicle, recycling of the vehicle, and finally sales, marketing 

and distribution. We basically had to come up with innovative 

ideas to make BMW Group ready for 2020.”

So, in four short years BMW’s Number One project team 

has designed, developed and shipped out 600 Mini E cars and 

1,000 BMW ActiveE vehicles to normal, everyday drivers in 

Europe, North America and China, all of whom are providing 

the company with important feedback. 

Yet while such achievements are not to be sniffed at – BMW 

claims these trials are unparalleled worldwide in their scope 

– it’s the i3 and i8 visions that the industry has really been 

waiting for, and the two, production-ready concepts did not fail 

to live up to such lofty expectations when shown for the first 

time at the Frankfurt Motor Show in September 2011. 

Unlike their Mini E and ActiveE brethren – two 

vehicles originally designed to be powered by the IC 

engine – the i duo represent totally new development 

programs that start from the ground up, says Kranz. 

This allowed the creation of what BMW terms 

the LifeDrive concept, which in contrast to vehicles 

with a self-supporting body, is a design that 

essentially comprises two separate, independent 

functional units. The ‘drive’ module within 

LifeDrive integrates into one segment the vehicle’s 

suspension, battery, drive system and structural 

and crash functions in a construction made chiefly 

from aluminum. The ‘life’ module consists primarily 

of a high-strength and lightweight passenger cell made 

from carbon fiber-reinforced plastic (CFRP). 

Kranz says this clever combination has helped BMW to 

achieve equal weight distribution for both i vehicles, something 

for which the Bavarian car maker is renowned for in its 

conventional IC engine models. 

“Weight distribution is a key target and it’s part of the 

BMW DNA,” underlines Kranz. “Since we are a sub-brand of 

BMW, we have to come up with vehicles that are fun to drive 

and dynamic. That’s the reason why we not only focused on 

developing the complete electric powertrain in house, which 

was key; we also looked into offsetting the additional weight 

of the battery by using innovative and lightweight materials.”

In fact, through avoiding modifications to accommodate the 

electric drive components, LifeDrive ensures that the i cars are 

no heavier than a conversion vehicle of similar size, mainly because 

the design cancels out all the extra weight added by giving the 

car an electric drivetrain rather than a comparable IC engine. 

has to have the complete system, 

and the complete system know-

how needs to be in house. The most 

efficient powertrain is only possible 

if one knows the electric engine, the 

power electronics and the battery 

management. That’s the reason why we 

had to keep this expertise in house.”

An integrated liquid cooling system keeps 

the battery running at optimal temperatures, all 

the time. The unit can be charged fully from a standard 

socket in six hours. The battery pack is penned in by aluminum 

profiles that protect it from external impacts. Crash-active 

structures placed in front and behind the unit provide the necessary 

energy absorption in the event of a front or rear-end collision. 

By being much more compact than a comparable IC unit, 

the electric drive system – which encompasses electric motor, 

gear, assembly and drive electronics – is located in a small 

area over the driven rear axle. Such is the integration of all of 

the i3’s drive components that BMW engineers have removed 

the need for a center tunnel bisecting the interior, through which 

power would previously have been transferred to the rear wheels. 

The i3’s electric motor, which has been developed fully in 

house by BMW engineers, is based on the unit already tested 

in the ActiveE, albeit in modified form. Such are the inroads 

that project i has made, that the space requirements of the 

motor used in i3 have been reduced by 40% compared with the 

motor in the Mini E. The i3’s hybrid synchronous unit generates 

170bhp and torque peaks at 250Nm. This means i3 can sprint 

to 100km/h in less than eight seconds. The single-speed 

gearbox, for which BMW does not yet wish to disclose supplier 

details, channels power to the rear wheels of the i3, helping to 

realize a top speed of 150km/h. 

The i3 offers an electric driving range of 160km, but BMW is 

clearly aware of range anxiety, so the i3 concept also comes 

with an optional range extender petrol engine that drives a 

generator to maintain battery charge level. Not much more is 

known about the e-rev option (presumably because BMW is 

keen to keep i3 a full EV), but E&H has learned that the engine 

will be different from the one that features in the i8.

Megacity reality

For the i3, which previously has been known 

as BMW’s Megacity vehicle, the LifeDrive 

architecture is of a horizontal-split variant, so the 

drive module provides the basis for the life cell, 

which is mounted on the top of this arrangement. 

The key element to the drive module’s design is 

the battery, which Kranz says has been made as 

large as possible to give the compact car a better 

driving range. 

As a result, the battery, which features 

specially developed lithium-ion cells from SB 

LiMotive, has been placed in the i3’s underfloor 

section, which Kranz’s team concluded is the 

most space-efficient place to store it. This not only 

helps with the weight distribution mission, it also 

gives the car a lower center of gravity. 

Creating the battery totally in house was an 

easy decision for the BMW board, says Kranz. 

He continues: “We have an approach that states 

that core competence should be within BMW 

boundaries and within our R&D team, and this is 

something that applies to the electric powertrain.

“We decided very early to buy just the battery 

cells and not the complete battery. That means 

we’re buying the cells but building the battery. 

With the Mini E, for example, we learned that 

battery management is also key because one 

“In both vehicles, we have

been able to cancel out all the 

extra kilos added by the electric

motor(s) through innovative

use of materials and 

lightweight intelligent design”

The use of CFRP throughout 

the car, as well as other 

lightweight materials inside 

the cabin, helped BMW 

achieve an optimal 50/50 

weight distribution for the i8

What’s neW? BMW EVs

What’s neW? BMW EVs

did you knoW...

Compared with current figures 

for BMW Group production, the 

German car maker forecasts that the 

future manufacturing site for i vehicles 

– Leipzig – will achieve 70% savings on 

water consumption and 50% savings on 

energy consumption for every vehicle 

produced. All energy used in 

the production of BMW i will 

be renewable

in 2007 BMW formed the 

number one project, which was 

tasked to get the Group ready 

for 2020. in 2014, the German 

oEM’s i subbrand will launch 

the i8 sportscar, which will be 

heavily based on the plug-in 

concept car shown here

i8 ViTAL sTATisTiCs

Length: 4,632mm

Height: 1,280mm

Width: 1,955mm

Kerb weight: 1,480kg

Output: 260kW (164kW from the petrol 

engine; 96kW from the electric motor)

Acceleration (0-100km/h): 4.6 seconds

Top speed: 250km/h (capped)

Fuel consumption: 94mpg 

Electric range: 35km

in pure electric mode, the i8 concept can go for 35km before calling upon the three-cylinder petrol 

engine. Expect the production version of the i8 sportscar to achieve an even greater EV driving range
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In addition to the 12kg wheel saving, the Smart/

BASF team also used carbon-fiber-reinforced 

epoxy resin for the tridion passenger cell and 

doors, enabling a further weight saving of more 

than 50% to be achieved compared with steel, or 

30% compared with aluminum. 

While the weight gains are more than 

impressive – and realistically very achievable – 

forvision’s most futuristic feature is a light-

transmitting roof that generates energy. The 

concept has transparent solar cells covering the 

entire roof, and these cells are placed on top of 

organic dyes that are also embedded into the roof. 

What’s neW? Smart forviSion

mirror image

Electric motor

inverter

on-boardcharger

Charge socket

Drivetrain cooling system

Lithium-ion battery Gearbox

fortwo ED powErS ahEaD

while the forvision showcases breakthrough 

ideas for tomorrow’s Ev world, Smart’s third-

generation fortwo electric drive is being readied 

for market launch in the next six months. 

the key differences center on what the Ev

gets from the upgraded 17.3kwh battery from 

Deutsche automotive (replacing the Li-ion telsa 

battery in the second-generation Smart electric 

drive), and the more powerful 55kw magneto-

electric motor – the first product from the Em-

motive Jv that Daimler and Bosch formed. 

as such, torque is up at 130nm, enabling a 

0-60km/h time of five seconds. top speed is now 

more than 120km/h, which puts the new electric 

drive model on a par with iC-engined Smart cars. 

finally, the all-important driving range also 

increases, to well above 140km. 

It’s one thing to develop batteries and electric motors that

 last longer and are more powerful, but what will 

tomorrow’s EV actually be made from? Smart’s latest 

concept provides more than just a glimpse

Putting aside for one moment the very latest 

eco-drive systems, when it comes to making 

serious inroads in emissions reduction, facets 

such as total mass and material type are 

not only crucial but also often overlooked, 

especially when one considers how many 

near two-ton HEVs and EVs are already on 

the market.It’s for these reasons that Smart teamed up 

with BASF, the largest automotive supplier in 

the chemicals industry, to create the forvision. And 

while it’s only a tech demonstrator, the concept 

features lightweight thinking and temperature 

management solutions that will no doubt find their 

way into future production vehicles.

The first point of interest is the forvision’s all-

plastic wheels, which E&H has learnt are being 

further developed by BASF in preparation for 

high-volume production. A new form of plastic 

containing long reinforcing fibers is used to 

construct the wheel, and it’s this material that not 

only improves the mechanical properties of the 

component, but also realizes weight savings of 

3kg for each wheel. Early testing of the plastic 

wheels at Daimler has indicated excellent thermal 

and chemical stability levels, dynamic strength 

and toughness.

The dyes of the cells are light activated, and 

such is their capacity that even in poor light 

conditions, they generate enough energy to 

power multimedia subsystems and three fans 

that assist with climate management within 

the interior of the vehicle.
In fact, thermal management was a key 

focus area for the project. The concept uses a 

heat shield that has never before featured in an 

automotive application. Consisting of a new type 

of infrared-reflective layer, the BASF shield has 

been applied in the windshield and side windows 

to protect the interior of the car from heating up. 

Integrated between the panes of the safety glass, 

the metal-free film ensures that infrared rays are 

reflected effectively. Unlike metallized films, 

which are already in use in some vehicles, BASF’s 

film reflects only the infrared rays of the sun. 

working with BaSf, Smart engineers 

have showcased a number of weight 

saving innovations on the forvision 

concept, including plastic wheels 
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