p TS5LBIE(LE

KFEHBOREKICAEIFT

F 21t CMIRAIGE [F

I73UyHSDRHE

Development of Air Compressor for Second-Generation MIRAI
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At the end of 2020, Toyota Motor Corporation released the second-generation FCEV (Fuel Cell Electric
Vehicle) MIRAI. The entire FC system was completely redesigned from the first-generation, and cost
reduction was promoted along with higher performance, smaller size and lighter weight!. From the
technical demonstration stage to the first-generation MIRAI, we have commercialized Air Compressor by
optimizing the compressor type to scroll type, helical roots type and the usage in the system each time
according to the needs of the vehicle. In order to contribute to the spread of FCEVs, we have developed
a new accelerating centrifugal electric air compressor that achieves high performance, smaller size, lighter

weight, and lower cost.
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Fig.1 Cut model of Air Compressor
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MIRAI Second-Generation

Air Compressor
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Fig.2 Air Compressor installation to MIRAI
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Fig.3 Schematic diagram of FC power generation
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Fig.4 Cross-section of Air Compressor
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Table.1 Matrix of compressor type for vehicle needs
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Fig.5 Principle of traction drive
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Fig.6 Illustration with a moveable roller
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Fig.7 Relationship between torque and pressure
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Fig.8 Ring stress analysis by CAE
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Fig.9 Structure of oil circulation
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Fig.11 Impeller shape optimaization
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Fig.12 Modal Analysis in assembly
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Fig.13 Coil inserter stage insertion
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