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Abstract - In this paper, temperature characteristic analysis was performed by using a thermal equivalent circuit. To suppress
the temperature rising, the cooling fan was installed in rotor. The temperature of permanent magnet was reduced from 66[C]
to 55[C] by installing the fan. The temperature of the permanent magnets is difficult to measure. Therefore the temperature
of end winding was measured directly by the thermo couple. The validity of this study was demonstrated as compared the

calculated results with experimental ones.
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Table 1 Specification of analysis model

Item Specification
Material (stator&rotor) 50PN1300
Rated Torque [Nm] 1.91
Rated Speed [rpm] 3000
Rated Current [A] 17.51
Pole / Slot 8 /12
Winding type Concentrated winding
Br [T] 1.3
Stack Length [mm] 45
Stator Diameter [mm] 83.6
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Fig. 1 Analysis model
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Fig. 5 The demagnetization characteristics
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Calculated result
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Fig. 9 Input current characteristics
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Table 2 Efficiency
Fan model
Operating time [min] 0 100
Winding temperature[ C] 30 90
PM temperature [TC] 30 63
Input current [Arms] 17.95 19.56
Winding resistance [£2] 0.0327 0.0403
Copper loss [W] 31.61 46.59
Core loss [W] 25.7 22.5
Mechanical loss [W] 20.51
Total loss [W] 78 | 896
Output [W] 600
Efficiency [%] 885 | 870
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