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Performances of Current-Waveform Modulated

Single-Phase Induction Machine
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(Young Moon Hwang, Cheul u Kim, Yong Kyu Park)

Abstract

A single-phase induction motor with it’s stator winding splitted into two series
windings, of which the terminals of one winding is switched pulsationally by a
thyristor type ON-OFF device so that the motor may operate as a pulsational
shaded-pole motor, can modulate current waveforms of it's two series windings.

In view of current waveform modulation method, a single-phase single-winding
motor operates as a two-phase induction motor with asymmetrical axis windings
where the starting torque can be obtlained effectively without an auxiliary capa-
citor attached and it’s running speed controlled by shifting phase between current
waveforms differently.

Equivalent circuit for analysis is modified from a double revolving field equiv-
alent circuit of a single-phase induction motor with asymmetrical windings whose
angle is 45° elet. degrees.

Analysis and test results show that ON-OFF action of the pulsational shaded
-pole winding has the same effect of a series capacitor, and then at heavy loads
this motor operates with a small amount of the input current than that having

the fixed shaded-pole winding.
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Fig. 1. Schematic diagram of single-phase smgle
-winding induction motor for current wavefor
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motor circuit modified into asymmetrical axis
windings. (b} stator winding connection dia-
gram.
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Fig. 2. Double revolving field equivalent (1rcuit
for main and auxiliary windings.

« 74,
VoV E8H 3 @ysRd mmns B8 (V)
1.1 6% 9 WeERER. [(AD
For T Zat EEHS KM, Az ¥ g5l

2. Q]
Z,5 wphEme 9912 Q)
oy EEHESoR AR BiRisld s [Q)
rood EEREOR FARE AAFHER ¥ 29H
£, [
ZspZy BETEOR AR AETER ¥ =9
29 HFIEREl s 2s AT L5 KR
48 #HE RS BldEs Q)
ai EEEC AT WEERI BHERL
0 AR WEERIS MU ERA(BRA) (rad)
o] e},
HOB R BRI A £ a—b 5
dAgs cBhol BPRERLSL

b b—c mTF IR

A%, a=1, 6=45°,

Z.=2.019, EFAd V.=V, V.+V,=V, [,=1.2
Hr)l zelEE a2y 2+ 1Y 33 2L MiEHERS
EER 2 Aolrl. olwl EEEA Y&

Y dXm (10 054) .
1

M HE R

2w (1403 88%)

a8 3. CEHBEAHeR 349
[BlE.

Fig. 3. Single-Phase Single winding equivalent
circuit described with asymmetrical axis win-
ding circuit.
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