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IPMSM Vector Control using an I/F Initial Operating Method for Drum
Washing Machine

Jin-Ho Park, Jung-Hyo Lee, Kyung-Min Kim, Chung-Yuen Won
Sungkyunkwan University

ABSTRACT

Because few signals are generated using low resolution
position sensor at low speed, rotor position estimation is
difficult in drum washing machine application. Besides,
inertia of water and drum affect the initial operation load
up to two times of rated load. Therefore overcurrent can
be occurred at initial operation. In this paper, IPMSM
vector control for drum washing machine is proposed by
applying I/F initial operating method and sensorless control.
And we verify the performance through experiment.
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Fig. 1 Initial rotor position information in forward and
backward direction using 2-hall sensors signal
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Fig. 2 Rotor position estimation method of sensorless vector

control using a back-EMF estimation and current model
of IPMSM
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Fig. 3 Block diagram of sensorless vector control for [PMSM
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Table 1 IPMSM parameters for drum washing machine using in

exper iment
AA (R, 3.05 [Q]
d% 18d 2 (1) 154 [m #]
g% A9~ (1,) 362 [m
A A (o) 00297 (172)
A BHE() 0.0297 [kg « m’]
34 E4(P) 18 (kW]
A2 A V) 310 (V]
38 A () 6 14]
= Z2(pole) 24 [P]
AR E5(w,,) 400 [rpm]
47 £9A(T,,) 20 [N+ m]
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Fig. 4 Initial operation experimental results with 10[V « m] load
(a) Experimental result in forward direction
(b) Experimental result in backward direction
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Fig. 6 Experimental results of sensorless vector control
(a) Forward and backward rotaing control at 12[rpm)]
(b) 45[rpm]—320[rpm] speed control
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