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TECHNOLOGY - FUELS

cetane number, indicating good
burning properties. Audi brings
technical support to the fuel
development process, in the form
of know-how and hardware in the
field of fuel and engine testing.
Gaining exclusivity may appear a
surprising achievement, but Audi
says that when it appreached
Joule in 2011, there was no sign of
interest from the US automotive
industry. Audi is very conservative
with the figures it uses for
production economics, upon which
its business plan for these fuels is
based, and it is the business plan
that is one of the most intriguing
aspects of Audi's vision.

Audi do not want to become
fuel manufacturers or distributors,
but they do want to encourage
the production of e-fuels at an
economic price, and to see them
added to the fuel distribution
networks around the world.

They also want Audi customers

1o continue to be able to buy IC-
engined cars that have the lowest
life-cycle carbon emissions, at least
equal to an EV's. To achieve this,
they plan to provide purchasers
with an agreement that for each
litre of fuel put in the tank, Audi
will put a litre of e-fuel into the
network, so that they effectively
run solely on carbon-neutral

fuel. This model is the same as

for purchasers of renewable
electricity: they do not need a new
set of (green) wires connected

to their house, attached to a

wind turbine, they simply sign

a contract with a renewable
electricity supplier. Indeed, any

EV owner who wishes to be truly

(Top) The bacteria and their output are analysed in the Hobbs
laboratories. {Above) Paul Snaith from Joule shows Reiner Mangold,
Audi’s head of sustainable product development, the first cultures

carbon-neutral must do just this
for all sources of electricity they
use to recharge their car. Audi
offer this for its range of natural
gas engines using Audi e-gas,
and initialty for its diesels and
eventually gasoline-powered
cars, whatever the fuel mix of
gasoline and ethanol. The key
marketing feature is that this form
of certified, guilt-free motoring will
be exclusive to Audi owners, as per
their exclusive automotive rights
contract with Joule Fuels,

Not many silver bullets actually
work, but if Joule and Audi's
vision comes to fruition - and it
is the economics of production

relative to oil-based fuels that will
determine this - and synthetic
fuel production reaches significant
scales, this technology is a true
game-changer. It's potentially

the most significant automotive,
aviation and shipping technology
since piston and turbine IC engines
were invented. It is applicable

not only to new vehicles and
aircraft, but also to all existing
ones, solving the transport
industry's CO2 problem at a stroke.
No new engine technology is
needed, though improvements to
efficiency, providing they are cost-
effective, will always be required,
and there would be no call for

Audi says that when it first
approached Joule Unlimited in
2011, there was no interest from
the US automotive industry
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new infrastructure, Automobile
manufacturers' full range of cars,
large and small, will meet the

EU CO2 emission standards by a
mile, and Audi will be the first to
be able to claim this, therefore
avoiding the €U’s fines. Energy
supplies will no longer be subject
to the geopolitics that drive so
much of the conflict in the world,
There will be no need to exploit
potentially environmentally risky
and costly sources of oil such as
deep-water, the Arctic, Canadian
tar sands and shale. These
unconventional sources of oil are
mostly uneconomic at an oil price
below $70-90/barrel. Indeed,
one can anticipate the biggest
problem for synthetic fuel will be
resistance by Big Oil...

This may all be a long way
off, but Joule and Audi are
demonstrating that producing
carbon-neutral transport fuel
is possible. Now they must
demonstrate that the extremely
favourable-looking economics
work. With such a promising start,
there appears to be a very high
chance that synthetic biology will
succeed in solving the transport
industry's CO2 problem, and ease
the pressure on ail supply. The
impact on all forms of mobility
could be far, far reaching.

The COZ2 emitted by racecars
on the track is a small percentage
of the total CO2 emitted by
motorsport. By far the majority
comes from the transport,
particularly flying, of equipment,
personnel and fans around
the world. In the latter case,
motorsport is no different from
football, the Olympics, and rock
concerts. However, environmental
discussions tend to veer towards
the emoticnal, and the sight and
sound of 20-30 cars, each with
more power than most people will
experience in a lifetime, going
round and round at full power is
how motorsport's environmental
credentials tend to be judged. It
will take several years before the
transport emissions can possibly
become carbon-neutral, but there
is a real, near-term opportunity to
not only achieve carbon neutrality
on-track, but also to pave the
way for public acceptance of
synthetic fuels and to encourage
car buyers to take up what
Audi plans to offer its customers:
guilt-free motoring.
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