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Summary

Hydrogen energy is greatly expectable as a promising vehicle fuel in the future. Generally, a fuel-
cell vehicle has been developed as a hydrogen utilization technology, while a hydrogen-fueled
internal combustion engine vehicle will have opportunities to be introduced to the market from the
viewpoint of cost and mass production. Mazda obtained the certificate of the Ministry of Transport in
1995, and conducted the public road tests of the hydrogen-fueled internal combustion engine
vehicle. Technologies of rotary engines, fuel supply systems, fuel tanks and so on have attained great
progress since then. An experimental vehicle reflecting the technological progress was prototyped.
We employed a dual fuel system to achieve high convenience even under a condition where hydrogen
stations are not in good service. Direct injection of hydrogen attained by additionally installing an
electronically controlled gas injector on RENESIS substantially improved engine output. Use of ultra
lean combustion also reduced NOx. We adopted the safety technology based on the technologies
which had been incorporated at the time of obtaining the above certificate. The same 35 MPa high-
pressure hydrogen tank as in a fuel-cell car was installed. This research vehicle was exhibited at the

37th Tokyo Motor Show held in 2003 and gained public favor.
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Fig.1 RX-8 Hydrogen RE
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Fig.3 Effect of Spark Plug Heating Value to Pre-Ignition®

Table 1 Characteristics of Hydrogen®

item Hydrogen | Gasoline

Chemical formula H: C7.5H17
molecular weight 2016 107
Chemical amount theory density (volume) 29.53 1.7
lower calorific value(LHV)

Calorific value per stoich. mixture (MJ/m) 2.98 3.55

Calorific value per theortical air(MJ/ni) 4.23 3.62
Ignition limit (Vol%) 4-75 1.0-7.6
Laminar flow combustion speed(cm/s)

stoichiometric mixture (cm/sec) 265 40

A =2(cm/sec) 48
Minimum ignition energy (mWS) 0.02 0.24
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Fig.5 Effect of Volumetric Efficiency Increase with DI

Table 2 Required Total Number of Injectors

0 2rotorsO]
Engine 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000
speed(rpm)
A 0.8 24 3.9 49 5.1 6.3 6.9
B 0.7 1 1 1.2 1.3 1.6 1.7

A compression stroke
B: compression stroke+ induction stoke
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Fig.7 Schematic of RENESIS Hydrogen RE-(2)
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Fig.8 NOx Characteristic of Hydrogen RE"

Table 3 Vehicle Main Specifications

Dimensions |Overall length 4435mm
Overall width 1770mm
Overall height 1340mm
Wheelbase 2700mm
Track: front/rear |1500mm/1505mm
Occupancy 4persons
Engine Type Mazda RENESIS hydrogen roatary engine
Maximum power Using Gasoline : 154kW(210Ps)@7200rpm
Using Hydrogen : 81kW (110Ps)@7200rpm
Maximum torque Using Gasoline : 222N -m/5000rpm
Using Hydrogen : 120N-m/5000rpm
Fuel tank [ Gasoline 61L
Hydrogen 74L/35MPa
Tranmission Type 5MT
Suspension

Suspension system;|
fornt/rear

Double wishbone/Multi-link

Brake

Main brake system:
front/rear

Ventilated disc

Tires and
wheels

Tires fornt/rear

225/45R18

Wheels front/rear

18 X 8JJ
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Fig.9 RX-8 Hydrogen RE Layout
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Table 4 Comparisons of the Hydrogen Storage

Compressed Liquid Metal hydride
Hydrogen Hydrogen Hydrogen
(35MPa)
X Weight(kcal/kg) 15 50 6
Energy
density |\ ojume(koal/L) 7 23 15
-The handling |- An energy *The low
Feat (filling etc. ) is |density is temperature
eature easy . high. start and the
=The volume |-The boil off |low weight

2X- Relative value when gasoline is assumed to be 100

Fig.10 High-pressure Hydrogen Tank

Fig.11 Filler Lid for Hydrogen
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Fig.12 Filler Lid for Gasoline
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