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Loss analysis of 160,000 (r/min) - 2 (kW) PM motor drive system

Abstract

Yosuke Takata (Nagaoka University of Technology)

This paper describes loss analysis of a 2kW PM motor system which comprises two ultra

high-speed permanent magnet machines (motor and generator) and a psendo current source

inverter. To measure mechanical Power of an Ultra High Speed Motor is difficult due to there

are not Torgue Sensors for Ultra-High Speed range. In this paper, an experimental loss anal-

ysis has been made using two unlira high-speed machines coupled. The maximum developed

speed and rated power of this system machines are, respectively, 160.000 r/min and 2 kW, To

quantify Loss Analysis of motor, generator and driver, it has been made FEM simulations of

the motor and experimental measures of driver and machines power consumption. A compari-

son between FEM simulation analysis and experimental results shows about 10in future works

in order to improve loss analysis and enhance Ulira High-Speed PM Motor design.
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Table 1. Design specifications of ultra high-speed
PAL motaor.
Ratedd power (cont) 2.0 (kW)
Maximum sperd 1GO000 (r/min)
Parmanent magnet material Sm-Clo
Pole numlwer 2
Slot muumlber 3
Back E.M.F const. 1.1 % 107 (W, frfmin)
Phase resistance value 2.2 (mf?)
Phase inductance walue 12.5 (uH)
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Fig. 3. Motor input voltage, current wave forms
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Fig. 4. Motor input power (no load).
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Fig. 4. Motor input voltage, current wave forms
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IXFNISONIS(IXYS 150 (V),150 (A)) Total loss 148.6 (W)
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