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Development of Hydrogen RE Hybrid System
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Summary

Mazda Premacy Hydrogen RE Hybrid has been developed, following RX-8 Hydrogen RE launched in
2006, aiming for dramatic improvements in hydrogen fuel range and acceleration performance with a
hybrid system. A series hybrid system has been adopted to fully leverage the recent improvement in
efficiency of motors and generators. The driving motor that electrically switches its windings during
driving has been mounted. This switching technology allows the motor to be small and high-efficient,
while having both high-speed motor and high-torque motor characteristics. Electro magnetical fields of
the motor and generator are asymmetrically designed to improve the efficiency in the regular rotation
direction. The lithium-ion high voltage battery, which has excellent input-output characteristics has
been adopted. The laminated cell structure, which has excellent battery packageability and eases
battery cooling has been employed. The hybrid system featuring these new technologies enhances the

hydrogen fuel range to 200kl 10015 model and achieves excellent acceleration performance.
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Fig.1 Mazda Premacy Hydrogen RE Hybrid
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Table 1 Specifications of Hydrogen RE Hybrid System

Fuel Hydrogen or Gasoline
Engine
Max Power 80kW
Generator Tvpe Permanent Magnet
P AC Synchronous Motor
Type Permanent Magnet
P AC Synchronous Motor
Motor Max Power 110kW
Max Torque 350Nm
High Voltage | Type Li-ion
Battery Max Output Power | 40kW
35MPa High Pressure
Fvdrogen Storage Gaseous Hydrogen
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Fig.2 Schematic Diagram of Hydrogen RE Hybrid System
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Fig.6 Comparison of the Magnetic Circuit Design Concept
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Table 2 Specifications of the High Voltage Battery

Torque

Total torqu

Total torque improvement
E Torque

"""" ~/° Tdtal torque
Magjnet torque

i
i
i Magnet|torque
T

i

i

SN L A

.....

Reluctance torque

e

|
T- o
s
K
]

_._._.1-."._

Reluctance torque

Phase Phase

Conventional IPM Motor Developed Motor

Fig.7 Total Torque Improvement Mechanism
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Battery type Lithium - ion
Nominal Voltage 346 V
Capacity 3.65 Ah
Maximum output 40 kW
Minimum input 25 kW

Fig.8 Appearance of the Battery Pack

Fig.9 Appearance of the Cells
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