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A Study of the Pole Change Method of the Single-Phase
Induction Motor for Capability Variation
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Gyu-Heon Kim", Tae-Uk Jung?

{Abstract)

Capacitor-run single-phase induction motor is cheaper than motors that use
permanent magnets and is widely used in home appliances and industries based on
relatively high durability and productivity. It can also be operated by line. However
speed cannot be controlled because the line frequency is free. In this paper we dealt
pole change method one of the method controlling speed of capacitor-run
single-phase induction motor. The conventional pole change method is difficult to
improve the power and efficiency of the motor because the composition of the pole
change device is complex and do not have enough area of the windings because of
windings not used according to the driving conditions. In this paper, we proposed the
pole change method that is used main windings and auxiliary windings at 4 poles
operation and used auxiliary windings as compensation windings at 2 poles operation.
The proposed method was verified through finite element analysis.
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Fig. 1 Example of operation capacity according
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Fig. 2 Waveform of magnetic flux density
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Fig. 3 Conventional circuit of pole change motor
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Fig. 4 Current direction at 4poles operation
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Fig. 5 Current direction at 2poles operation
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Fig. 6 Proposed circuit of pole change motor
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Fig. 7 Proposed winding arrangement
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Table 1. Spedification of single phase induction motor

Parameter Unit Value
Output Power W 1000/2000
Outer diameter mm 139.2

Stack length mm 105
Number of Stator slot - 24
Number of rotor slot - 34

Number of pole - 4/2
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Fig. 8 Finite element analysis model
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Table 2. Analysis result according to operating

condition
Parameter Unit | Mode 1 | Mode 2
Input voltage Vims 230 230
Frequency Hz 60 60
Speed rpm 1743 3558
Torque Nm 5.56 5.37
Linain Asms 6.5 11.2
Taus/Tcomp Arms 4.8 8.4
Stator copper loss AV 104.85 | 315.17
Rotor copper loss W 48.5 81.5
Core loss W 49.5 64.2
Total loss W 233.44 | 561.05
Output power W 1014.8 | 2000.8
Input power W 12483 | 2561.9
Efficiency % 81.3 78.1
4 2 E
2 =wolAE 25/4s SeHeks Bkl o
FEAE71Y £ Alofohs WS vt
4= PIREAETIE ARt WSkl 250

=
=

A T 22 AAPHEE SO =2 SUIA
=

=
d A BASSH] A2 ARt



7]5_5q HAFIAS ;(LQ.E;]_T‘:_ Hol—lﬂ_‘?__ .?_ﬂ/ﬂ’ HXZ

5 g S ujEle] 430

a4, BAHEA B

T A = BAEAS ARSI ool BxEd
T ARl 2F0® AT wi= HREAS A
BolA] okl HAFIATRS ARgRlc) ol2fdt EAS
T BAEAS 83t xs JAER B S5
gk A7) Bsh) w3k o[ Hto] we Ab
SR oh= Ao <l ARSE Ajmy] o] &

2 =B 7E0] RATAS Hgd A
Fxo| BES BA] P 47 LA B
ZPHOR VI WAL 2T BATA
0B Bglo] &F WA o§HS Folud A=
M ARl HhEe Al

AR e e TEIZS AL,

ok
ro
ok
8o
L

A} A

o] =Ro 2018dE AR (WSO AYor
S dAe] A ehs whol SRl 7] APARY
9l(No. NRF-2018R1D1A1B07046255)

TnEE]

[11 J. G. Kim, A Study on the Optimum Selection
of the Power Factor Compensation Condenser
According to the Improved Efficiency of
Induction Motor, The Korean Institute of
Electrical Engineers, vol. 65 no. 7, pp. 1311-1315,
(2016).

[2] S. H Ham, J. B. Im, J. Lee, A Study of
Winding Design for Capacitor Run Single phase
Induction Motor, The Korean Institute of
Electrical Engineers, vol. 60, no. 40, pp. 776-780,
(2011).

[31 S. B. Yoon, J. P. Hong, Construction of
Equivalent Circuit and Characteristic Analysis of
Permanent-Split Condenser Induction Motor, The
Korean Institute of Electrical Engineers, vol. 45,
no. 9, pp. 1247-1254, (1996).

[4] D. W. Yun, Y. S. Son, C, H. Park, S. Y. Ham,
B. I. Kim, Development of the Pole Changing
Induction Motor, Journal of the Korean Society
for Prevision Engineering, vol. 28, no. 1. pp.
102-107, (2011).

[5] H. Nam, T. U Jung, Y. K Kim, S. K. Jung, J.
P. Hong. Analysis Method Using Equivalent
Circuit Considering Hal-monic Components of
the Pole Change Motor, The Korean Institute of
Electrical Engineers, vol. 5-B, no. 2, pp.
162-167, (2005).

[6] F. J. H Kalluf, L. N. Tutelea, I. Boldea, A.
Espindola, 2/4-POLE Split-Phase Capacitor Motor
for Small Compressors: A Comprehensive Motor
Characterization, vol. 50, no. 1 (2014).

[7] H. Nam, J. P. Hong, S. K. Jeong, T. U. Jung,
S. M Back, Characteristic Analysis of Capacitor-Run
Single-Phase Pole Change Induction Motor
Considering Harmonics, The Korean Institute of
Electrical Engineers, pp. 907-909, (2001).

(B4 2020.04.28. 5% 2020.05.13. AREFY: 2020.05.22.)



