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Ultra High-Speed Electric Drive of Supercharger for Automobiles
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Abstract

This paper describes an ultra high-speed permanent-magnet synchronous motor drive for a

supercharger of an antomobile internal combustion engine.

The conventional supercharger is mechanically powered by the engine to compress inlet air
to the engine cylinder. This mechanical configuration does not allow to employ an centrifugal
compressor, which has high efficiency and high-output pressure. However, electrically driven
supercharger can improve total system efficiency and output pressure response because of no

mechanical linkage with the engine.

In this paper, a 160000 (r/min)-2.7 (kW) PM motor and its drive system are discussed, and
experimental test results are presented to show high performance of the proposed system.

F—U—F A—s=F =, @ PM B, BRRREAS -5
(Supercharger, ultra-high speed PL motor, pseudo-current-source inverter)
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Table 1.  Design specifications of ultra high-speed
PM motor.
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Fig. 1. Loss analysis of 3-slot stator machine,
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Fig, 2. Loss analysis of G-slot stator machine,
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Fig. 5. Schematic diagram of pseudo-current-
SOUrCE inverter.
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Fig. 6. Simuration result at 140000 (r/min}-4
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