guol Pre e g Al Aol 421

gduo] Az AE AT AAg2 Ao
& = '
Sensorless Control for Linear Compressors
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ABSTRACT

A closed-loop sensorless stroke control system for a linear compressor has been designed. The motor
parameters are identified as a function of the piston position and the motor current. They are stored in ROM
table and used later for the accurate estimation of piston position. Also it was attempted to approximate the
identified motor parameters to the 2nd-order surface functions. Some experimental results are given in order to
show the feasibility of the proposed control schemes for linear compressors.
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(a) reciprocating compressor

(b) 2lof H=alA

(b) linear compressor
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Fig. 1 A conventional reciprocating compressor and a
linear compressor
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Fig. 2 Equivalent electrical circuit model of linear
motors
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Fig. 3 Sensorless stroke control for linear compressors
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g. 6 Waveforms of motor voltage and current in case

of being controlled with measured parameters
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Table 1 Stroke control accuracy in case of constant motor
parameters and approximated identified inductance

2E2I |, go, |2E23 | g | dg
| AB [mm] —[_ [mm] (%) (%)
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148 1 2.383 7.033 7236 7.443 2.89 583

155 | 2.241 8943 9.570 9.081 7.01 1.54

165 | 3130 | 10338 10914 10.812 557 459

170 | 3907 | 11472 12.383 11.791 794 2.78

175 | 5035 | 12,993 13878 13163 6.81 131

179 13349 | 13438 14.477 13612 7.33 0.92

180 | 4399 | 13969 14.954 14218 7.34 1.78

181 | 4501 | 14157 15215 14.102 747 0.39

185 | 5885 | 15678 16.442 15640 4.87 0.24

190 | 4419 | 14811 15.364 15522 373 480

19% | 5182 | 15673 16439 16.348 489 431

200 | 5819 | 16349 17.027 16.954 415 370

i 5.83 268
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