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220000-r/min, 2-kW PM Motor Drive for Turbocharger

Yosuke Takata, Toshihiko Noguchi (Nagaoka University of Technology)
Yukio Yamashita, Yoshimi Komatsu, and Seiichi Tharaki (Mitsubishi Heavy Industries, Lid.)

This paper describes an ulira high speed permanent-magnet synchronous motor drive, which is embedded

in a turbocharger of an internal-combustion engine. The electrical drive makes it possible to enhance output

power of the turbocharger in a motoring mode and to retrieve combustion energy from exhaust gas in a

regenerating mode. Computer simulations and experimental tests are conducted to examine various opera-

tion characteristics of a prototype. The experimental data demonstrate 220000-r/min operation at 2.2-kW

inverter output power, which agree with the simulation results well and prove feasibility of the proposed

svstem.
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Fig. 1. Conventional turbocharger.
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Fig.2. Hyhbrid turbocharger.
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Table 1. Design specifications of ultra high speed
PA motor.

Ratexd power (cont.) 2 (kW)
0,159 (Nm)
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20000 (r/min)
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Fig.3. Magnetic field of 3-slot machine.
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Fig.4. Magnetic field of G-slot machine.
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Fig. 7. Photograph of protptype G-slot stator.
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Fig. 8. Bearing structure of prototype rotor.
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Fig.9. Schematic diagram of pseudo-current—
source inverter.
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Fig. 10. Motor voltage and current waveforms at
220000 (r/min), 2.2 (kW) (simulation result).
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power [experimental result).
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