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Design of High-Speed PM Synchronous Motor Il :
Power Losses, Dynamic Characteristics and Implementation of Vector Control System

Seok-Myeong Jang”, Han-Wook Cho”, Dae-Joon You’,

Ji-Hoon Park’, So-Young Sung”

Dept. of Electrical Engineering., Chungnam National University”, KIMM™

Abstract - This paper discusses the methods for power loss
calculation of designed high-speed PM synchronous motor in previous
study: Part I. Moreover, the inverter, control strategy and test system
set-up are also clarified. The detailed analysis and experimental
results are presented.
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Material Air cooling Water cooling
Sleeve 125.6922 (W/m’) 290.0344 (W/m’)
PM 22145 (W/m?) 143857 (W /m?)
Total 127.9066 (W /m®) 304.4201 (W/m?)
0.8
0.7 | Motor Inner Pressure : 1 atm
G Motor Inner Temp. : 120 deg. C
§ . Total windage loss —_
= 05F
§ - Cylinder windage loss
% 0.3 038 W
e @Rated Speed
£ 02
01f / ;
Disk windage loss
0.0 aiilaaie SSLL
0 5 10 15 20 25 30 35 40
Speed (krpm)
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Loss Analytical FEM
Copper Loss, Peopper 9.50 W 8.11'W
Core Loss, Peore 1580 W 1291 W
Rotor Loss, P, 0.69 W 0.84 W
Windage Loss, P 038 W -
Other Losses, P, 5.00 W -
Total Loss, Pl ioss 3137 W 2724 W

Efficiency 96.9 % 973 %
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IGBT Inverter
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Line Currents
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(a) AF &% (g=1A, 1 A/div.)
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<ZE 3> Variable speed test

5 Tour (Nm)

o, (tpm) ig (A) :

: Analytical FEM Measured
1000 1 0.081 0.077 0.068
2000 1 0.081 0.077 0.074
3000 1 0.081 0.077 0.072
4000 1 0.081 0.077 0.068
5000 1 0.081 0.077 0.070

<# 4> Variable load test

3 Tour (Nm)

@, (pm) @) Analytical FEM Measured
3000 1 0.081 0.077 0.068
3000 2 0.164 0.154 0.148
3000 3 0.246 0.231 0.225
3000 4 0.328 0.308 0.281

[&# 2 2 8]
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Lang, "Microfabricated high-speed axial-flux multiwatt permanent
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