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Introduction
A Regulator wishes to explore potential
for an accessible circuit series running on
hydrogen internal combustion engines.

Aim
Design a two-seater low cost
sportscar and demonstrate
achievable performance and
safety.

Hydrogen Storage
Cryo-compressed technology has the
ability to store pressurised LH2, cold
compressed gaseous H2, and two
phase systems (saturated liquid and
vapour).

Summary

Supported by:

Cost
Every aspect of the H2 model was
optimised to attain a minimum
increase in production cost with
only £14,726 per vehicle.

CcH2 Storage System (6kg)

Volume (L) Mass (kg)

Vessels 141.6 60.1

Balance of Plant 17.8 27.0

Total 159.4 87.1

Gravimetric capacity (wt%) 7.45

Volumetric capacity (g/L) 42.63

Price list RXC (£) RXC H2 (£)

Engine 20,000 25,000

Transmission 6,150 7,500

Chassis & Bodywork 16,500 18,000

Fuel storage & delivery 2,704 7,380

Miscellaneous 23,929 26,429

Production cost 69,283 84,309

Selling price (excl. VAT) 107,500 125,000

• 44.2% increase in power (620hp).

• 32.9% improvement in power to
weight ratio (543hp/ton).

• 2.297seconds faster than
standard RXC V6 around Ascari
track (2:05.092).

The influence of the chassis torsional
stiffness on the lateral load transfer
was studied. For accurate tune-ability
of the lateral load transfer with
springs and anti-roll bars, the
minimum requirement for the chassis
torsional stiffness is 5000 Nm/deg.

Chassis

- RXC RXC H2

Torsional stiffness 7346 Nm/deg 7856 Nm/deg

Powertrain

• Proven highest possible storage density
of 80g/L (38K with 30MPa pressure).

• Operating temperatures (20K to 300K). 

With an average thermal conductivity of
54.66W/m.K across the vessel’s layers, the
total H2 loss in a 23 minutes race session is
88.5g (including in and out laps).

Based on the FIA-CN regulations,
seven static load cases were
investigated to verify the overall
safety of the newly developed
chassis.

With a maximum deflection of
45mm as well as stresses below
the UTS, safety of the driver can
be assured.

 New structure 

Recent research into alternative power sources brings about the
opportunity of hydrogen-fuelled internal combustion engines. The
benefits of a cryogenic hydrogen port injected 2.7L Radical RPE V8
powertrain system was explored in this study. The consistent utilisation
of the cold mixture offers unique opportunities for the optimisation of
the engine with regards to power, torque and efficiency.

Cold injection at 120K, coupled
with forced induction, gave a 15%
increase in power density
compared to gasoline port
injection, together with increased
thermal efficiency.

Objectives
• Design a chassis to introduce hydrogen storage which is safely

protected in a crash.
• Optimisation of the spark ignition engine to run on hydrogen

and quantify performance.


