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Analysis of Shaded Pole Induction
Motor Performance

Toshio Fujii
Taga Works, Hitachi, Ltd.

Abstract

The shaded pole motor is one of the most popular types of single-phase induction
motors, and yet no analysis of the motor characteristics has been tried, which has
resulted in the lack of the established theory to lead out the standard designing for

this type of motor.

This is certainly because of its abundance of space harmonic flux and complicated

stator leakage flux.

The writer has solved this problem in virtue of Fourier expansion and Kirchhoffs
theorem, dividing the motor into a group of equivalent harmonic motors with

sinuseidal flux distribution.

These equivalent harmonic motors can be analysed by any usual single phase

induction motor theory.

Using the cross-field theory for instance, and summing up the characteristics of

each harmomnic motor,
motor.

we get the whole characteristics of a shaded pole induction

Furthermore the writer introduced in this paper many instructive sujestions to
motor design and analysis together with an example of calculation for stating char-

acteristics.
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Fig. 9. Equivalent Circuit of Shaded Pole Motor
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Table 1. Constants of Equivalent
Harmonic Motors

3 | Bt &F | B 7
Cpn | 2.04%103 0 2.04%10°  2.04x10°%
Cu? | 4.18% 160 0 4.18% 105 4.18% 103
Can | 1.18x10° 2.36x10% 1.18x103 ~1.18x103
Can? 11.393%10% 5.57x10° 1.393x10° 1.393x10
X, | 442 0 i 16. 15 7. 50
X,, | 147.5 63.3 | 5.38 |  2.49
o | 54,9 0 | |
Tonn | 18.3 56. 5
i | EE0 Y T D
%ogn | 15.3 | 57.0

# 2% & # 4 M F H M
Table 2. An Example of Calculated
Data for Starting Characteristics

#t H M £ OW E

VR 1) M= A

0.63 A 0.58 A
e oE A T 59 W 55 W
JIEVR: ) I N 350 g-cm 310 g-cm

W AR LR % OF fiele R % o 1o AK
MR AR IR 5.
2 £ X B
WIS 56D
(1) #EEFE-—-Eb: FHummapsmgy 111, 133 (g 14)
WiAH AR EE B BT A b D
(2) West: JLA.I.LE.E. 45, 160 (1926-2)
(8) Trickey:; T.A.LE. E. 55, 144 (1936)
(4) A.F. Puchstein and T.C. Lloyd:
Alteanating Current Machines (1936)
(5) Pender and Del Mar: Electrical
Engineer’s Handbook Electric Power
(1949)
FE R AR SRR BT 5 b O
(6) Trickey: T.A. LE.E. 55, 1007 (1936)
(7Y Trickey: T.ALE.E. 66, 1451 (1947)
(8) Chang: T.A.LE.E. 70, 690 (1951)
(9) H.L. Bojei: Predetermination of
Shaded Pole Induction Motor
Performence (1948)
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