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The Design of Special Single-winding Two-speed
Motor for Contra-rotating Axial-flow Fan

MENG Da-wei  YANG Xiao-ni  LIU Jin-hui  JING Chao
( School of Electrical and Electronic Engineering Harbin University of Science and Technology Harbin 150080 China)

Abstract: Aiming at the problems of the pressure rise and power imbalance and the problem of serious
reduction of efficiency when the contra—otating axial flow-fan deviates from the rated operating point the two-stage
drive motor of the fan is studied. In this paper the single winding and double speed motor is designed to drive the
impeller of the contra-rotating axial flow+an. According to motor winding theory ~with the method of symmetry axis
to design the 6/8 pole winding type. The finite element simulation analysis simulation analysis of the double speed
pole motor show that the two-speed motor has good performance in two kinds of poles. The fan can adjust the speed
ratio of the impeller according to different working conditions so as to keep the fan working in efficient operation
area. In addition the design of single winding two-speed motor reduces the height of center and manufacturing costs
by comparing the motor with the original fan.
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rate under different speed matching
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Tab.1 Harmonic analysis of magnetic potential of 6-pole and 8-pole windings
6 8
/% 1%
1 0.958 0. 966 0.925 100 0.96 0.985 0.945 100
-5 0. 205 0.259 0.053 1. 149 0.218 0. 643 0. 14 2.96
7 0. 158 0.259 0.041 0. 63 0.177 0. 342 0. 061 0.917
-11 0. 126 0. 966 0. 122 1. 197 0. 177 0. 342 0. 061 0. 584
13 0. 126 0. 966 0.122 1.013 0.218 0. 643 0. 14 1. 138
3.1 20 mm

Y250-6 37 kW
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Tab.2 Main parameters of double speed motor

kW 33/16
A% 380
/Hz 50
/mm 400
/mm 285
/mm 283.9
/mm 85
/mm 195
/mm 28.93
/mm 51.31
6/8
72158
Y/Y
10
2
6 x1.30
/mm
2x1.4
8
1% 77.15
100
Y280s-6
3.2
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7 8
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Fig. 7 Distribution of magnetic field lines under 6-pole
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Fig. 8 Distribution of magnetic field lines under 8-pole
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