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Speed Control of Capacitor-Run Induction Motor
Using Voltage Control of the Auxiliary Winding
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Abstract - This paper presents a speed control method for the capacitor-run induction motor. The equivalent circuit of
the motor is analyzed using the forward(positive sequence) and backward(negative sequence) components, and simple
circuit equations are obtained. Simulations for the speed control are performed by adjusting the voltage magnitude of the
auxiliary winding. A prototype system has been implemented which consists of an inverter and a controller with
TMS320C31 digital signal processor. The experimental results using 1/4hp capacitor-run induction motor show a good
agreement with analyses.
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Fig. 2 Equivalent circuits of a capacitor motor

(@) main winding (b) auxiliary winding
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Fig. 3 Torque-Speed characteristics : variable phase
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Fig. 4 Torque-Speed characteristics : variable magnitude
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Fig. 5 Current-Speed characteristics
(a) main winding (b) auxiliary winding
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Table. 1 Parameters of the tested motor
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Fig. 6 Block diagram of speed control
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Fig. 7 Speed response and control input
(a) speed (b) control input
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Fig. 8 CW & CCW running and control input
(a) speed (b) control input

224 8
A4e myn Agdcld AnE Vsl Ased 13
9%t pe AgHNTE TASAh BIANY HAAE Ast

st AW E = IGBT Moduled ©1 431, AWE] A7t
3= PWM #ieim A" Ao)r)E TMS320C31 vl A" A
EHYALAE o) &ath AW EAME FAMA AL
e AQPe F8(sing)e R o] AAFH 7/29 AR
AE MR AR %‘—ﬂ*‘l(cos&)h o T8l o] Azt
Pl Aozl &S #3le HF PWMHH dad e
dg§ AArgct PWM.’:T]’Q F94% 2160HzZ 3Fch
29 108 29 11e FAT APIEF olgdy T
Ay #dygolrt 19 1-8— é o] 1/4%3E Qvistx 7€
£571 2718t SUE 98 9o £=38d Aoy A

Trans. KIEE. Vol. 48B, No. 7, JUL. 1999

B0 BelFv), 1Y 11& FRsY o AE 27 A -
Gy ¢4 Pz WY Wel ST AoIYY AF
W& BAZT YA HF7Y ARER A - 4370
Aste T ooy AL % & Atk ABAIATH 4
Bael Aol A5E vas v ABAC|HANE B
=890l A Uehix g, oRE ABdLAAN E
ag Hol¥z wEo A4 A7) @Eelth e: Al
4 AEE uY 0o 77he F EE g9 gol Hed 2
we ARslolold Eas A @ws 9
RN

olfe FH

w Fojtt. o] S BEY d
28 4 Ao
speed=b.9p:
" R RV VYT I AR I I
a
s opi=esfn [ T
a /.’— -+
AR
k=05 AJ !\
k=0 \ } hd
k=05

Al2t(1s/div)

a8 10 Jhs 23X SE(AhD Mo (5h
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Fig. 11 CW & CCW running and control input

7}%4 EELTE
= 49992 09

iiﬁ %i%}"ﬂ up & 3

HEZIS FAdA A7t &= H ;’Hﬂ"il L7 =
e AdaE dAEA stu Aving zAFezA &
F Fae HE Qlo]l AHAEH HE7Y ExAqE A=
ook 1/4hp AHAEH 8 FEAFNE ol &std HH
A BzAdd ArtHe g @riws zdFezH
HE71e) A - 94E &4 9 =07 tede RAF

et

=

=
“
= A

i Jpy

goz FAM Aste AUR 907 o AYAE AR
A4e B P F o dud FEz A8, 3
FE 29U # Yt YRASLS AT ARAIE AF7)9
SxAold 48% 5 U Aol

[1] A. E. Fitzgerald, Electric Machinery. New York :
McGraw-Hill. 1991.

[2] P. C. Krause, Analysis of Electric Machinery. New
York @ McGraw-Hill. 1986.

[3] Stephen D. Umans, "Steady-state, lumped-parameter
model for capacitor-run, single-phase induction
motors”, IEEE Trans. Industry Application, Vol.32,
No.1, pp.169-179, Jan/Feb 1996.

[4) E. R. Collins, Jr., "Improved methods for determining
the equivalent circuit parameters for single-phase

362

induction motor models”, IEEE IAS ’93, pp.390-395,
1993.

[5] E. R. Collins, Jr,
single-phase capacitor motors driven from variable
frequency supplies”, IEEE IAS '91, pp.52-57, 1991.

[6] Edward Randolph Collins, "Torque and slip behavior

motors driven from
variable-frequency supplies”, IEEE Trans. Industry
Application, Vol.28, No.3, pp.710-715, May/June 1992,

[71 E. R. Collins, Jr.,
adjustable speed drive :
of the auxiliary winding supply”,
pp.246-252, 1988.

[8] Seshadri Sivakumar, "Kalman filter based high speed
measurement and control of ac voltages for UPS
applications”, PESC '93, pp.907-912, 1993.

"Operating characteristics of

of single-phase induction

"Single-phase induction motor
Direct phase angle control
IEEE IAS 83

FEE W r®

1972:3 94 139 A, 19973 ofF o} A<
A2} 9 1998 F ekl Aol
AZFET 2P, 84 F oeg
EEE L SRRV

Tel : (0331) 219-2487

E-mail : jhryu@madang.ajou.ac.kr

o & ¥ (F X &)
19461 349 279 A, 19699 AME&d 3o
A71FEE &4 19759 ¥F7Er| &4
T4 "7l 2 HAFEH EHAAN.
1969~1980 #=3#sr)edTd Hd4d
79, 1989¢ exHEredTd A7) ¢
242}*6‘»} ZQ(ZH). @A o}Fd AAFR uy

: (0331) 219-2480
lkw@madang.ajou.ac.kr

E-majl :



