826 XWHMEEHICE H18% 4, Dp. 826~834, 1994
A 30

DEAT . ANST . PBE
(19934 64 2 AH<F)

Identification of Torque Characteristics in Capacitor Type Electric Motors
and Reduction of Its Fluctuation Components

Hong-Seok Ko, Sung-Soo Shin and Kwang-Joon Kim
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Abstract

The purpose of this study is to identify torque characteristics in capacitor type electric motors
and to illustrate the effects of several design parameters on the fluctuating components of the
motor torque. To do this, two revolving field theory and stationary reference frame theory were
applied to derive governing equations for the torque generated by motor. For simulation studies,
parameters of the motor components were measured under the conditions of no loading and
locking. Based on these, effects of several design variables on the torque characteristics were
analyzed and compared with the actual measurements, which were estimated indirectly by
measuring the stator voltage and current. Then, some illustrative improvements in design are
suggested by taking Taguchi method.
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Table 1 Parameters of capacitance type induc-

tion motor
Parameter Magnitude | Unit
Supply voltage 200 v
Line frequency 60 Hz
Number of poles 4
Ratio of no. of turns 1
Maximum speed 1800 rpm
Main winding resistance 134 Q
Auxiliary winding reststance 134 Q
Rotor resistance 31.75 Q
Main winding reactance 12.62 Q
Auxiliary winding reactance 12.62 Q
Rotor reactance 12.62 Q
Magnetizing reactance 168.86 Q
Capacitance 12 uF
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Fig. 2 Comparison of two theories (moment of iner-

tia : 1.023x10% kgm?
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Fig. 3 Comparison of two theories(monent of iner-
tia: 2.5x 1073 kgm?)
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Table 2 Improvement of serveral parameters by taguchi method

Parameter Lower limit(Q) | Upper limit(Q) Case 1(Q) Case 2(Q)
Stator Resistance 10 30 30 14.42
Stator Resistance 0 50 19.25 6.14
Rotor Reactance 0 60 44.21 33.24
Rotor Reactance( 50 9.13 23.67

Magnetizing Reactance0 300 167.41 194.44

Capacitor Reactancel50 500 259.22 245.60
Object : Minimization of alternating torque at s=0.08

Constraint : Case 1 Average torque=0.927 N-m

Case 2 (i) Average torque=0.927 N-m

A7) gllexe AL 5%, oA
+3%% x#sgdd, Fig. 9¢ &
WEAdEer 3, ARz
H 239 SFEE 0.927N-mo| Ao g H izl
AAG Asolch, 2FA e A 224 o
FAEe 0.782N-moll 4 0.00545 N-me.2 =7
Z9Aut, AFEAE 94 1.064 N-mel)H 0.75
N-me 2 93 HFEAE 0.927 N-moll4] 1.47
N-m& Z7taieich, weld o] Af Fsi7t A4A
stoidd HALEE F715HA o olo we B3
o] WEAE 4] FoleA "ol
ael=g Farl dAsichd AAAY AL
2 JAAAHA Eae HEAHLEE Fol7] AT
AAdA7 dssich, AgdzAezA HFERat
0.927 N-me] HE5& & %537 1.0N-me]
1.I4N-molz £ 0.0804 Tae HFAEL
Ao| 5l E dlolcl, oA Flo] AAAH Hs
Table 29} Fig. 100 dql ulel 72l A EEAE

e Average Torque

Torque(N-m)

Alternating Torque

1 1 |
02 04 0.6 038 1.0
Stip

——- : Original : Improved
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(ii) Starting torque>1.0 N-m
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