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- ASTON MARTIN - RAFIDE S

the hydrogen 20 per cent less,

at 320kW in hydrogen mode
only. The gasoline is mixed

with the hydrogen, adding around
10 per cent, meaning that the

car can produce around 90 per
cent of the overall power while
reducing emissions.

A new exhaust manifold was
fitted, as well as new pistons and
new cylinder head gaskets, while
the higher temperatures mean
that, as a fail-safe, the exhaust
valves were replaced with ones
made from Inconel, although Alset
admits that the production valves
probably would be able to cope.

The Alset system was
developed in just eight months,
10 months faster than the
original schedule, but one that
brought it out in time for the
race, held in Aston Martin's
centenary year. As such, it may
not be the prettiest system in
the Rapide S, and Alset believes
that the system can be optimised.
'Some of the machining was
a one-hit, which worked, said
Schneider. ‘| think that we can
improve on the 320kW of power
with a bit of development, and
expect a minimum improvement
of around 10 per cent, which
means the hydrogen would run
at 90 per cent of the power
compared to gasoline’

MASS STORAGE

The four carbon-fibre storage
tanks hold a total of 3.2kg of
hydrogen, equivalent to 12 litres
of gasoline. In the race version of
the car, the hydrogen is stored at
a pressure of 350 bar for simple
and quick refuelling.

The hydrogen system adds around 100kg to the weight of the Rapide S,

around 70 per cent of which is added by the fuel tanks and plumbing

During the race, the car
had two stops to refuel, the
first for the hydrogen only at the
start of the pit lane from a 35
tonne, 14-metre long TrailH,-
gas mobile hydrogen refuelling
truck which stores two separate
high pressure couplings for
gaseous hydrogen, and stores
the gas at 300 and 450 bar in
cylinder packs. The second was a
regular service, for gasoline and
- if necessary - driver and tyre
changes. In a production version
of the vehicle, however, 700
bar pressure storage is possible
and allows for smaller packaging
or for higher amounts of fuel
to be stored. The Rapide S race
car is equipped with a 100-litre
motorsport-specified gasoline
tank in its regular position,
providing a total combined range
of nine laps on the Nordschleife
and resulting in no range
disadvantage during the race.

The hydrogen system,
together with assorted engine

enhancements, adds around
100kg to the weight of the car,
around 70 per cent of which

is added by the fuel tanks and
the plumbing system, which
includes holding brackets for
the front and rear, tubes and a
pressure regulator unit.

The 350 bar hydrogen tanks
are fully wrapped composite
cylinders with an aluminium
liner with a 15mm thickness,
The cylinders, developed
together with Magna Steyr,
are denominated Type Il The
packaging was specially designed
to meet all safety regulations
and to avoid any sort of damage
during the race.

An ECU, developed together
with partner Gigatronik, monitors
and manages the Hybrid
Hydrogen safety and tank
system on the car. A safety
concept has been developed
that considers the specific
properties of hydrogen as a
fuel and ensures maximum

safety in all racing conditions.
The ECU is connected to four
hydrogen sensors, which
continuously monitor the gas
system, as well as crash sensors.
In the event of one of the sensors
detecting a trace of hydrogen,

or if there is a crash, the
hydrogen supply will immediately
shut off. A valve between the
tank and the pressure regulator
closes and all the hydrogen,
beside the amount left in the
pipes, is retained within the
extremely robust carbon fibre
composite storage cylinders.

Crash safety has been
ensured by carrying out crash
tests of the conventional
Rapide S as a part of the
standard homologation process.
Relevant modifications of the
conventional vehicle were
developed according to the
results of crash simulations.

‘Hydrogen is as safe, if
not safer, than normal gasoline
engines, says Schneider. ‘It
has different properties, but
the burning process means
that, if you had an accident
and were able to rupture a
tank, which is difficult, you
would not have toxic fumes
and a high heat transfer that
you have with a gasoline fire.
You would have a rapid release
of gas, so no build up, and if you
were unconscious you would not
be inhaling the fumes’

The car finished in 115th
position overall at the Nirburgring,
but given the interest that the
system has already generated,
this technology could have a
long-term future.

“IWe can expect a minimum improvement of around 10 per cent, meaning
that we could run on hydrogen at 90 per cent of the power of gasoline”
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