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Study on Self Sensing Technique of Linear Refrigerator
Compressor’ s Piston Displacement

. 1 1 . . 2 . 2
Zhang Jinquan , Chang Yunfeng , Niu Yuanjun's Guo Futian
(1. School of Energy and Power Engineering, Xi an Jiaotong University, Xi'an 710049, China
2. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A mathematic model of a self sensor was established by analyzing the moving magnet
linear motor of a linear refrigerator compressor, and measurement and control methods of piston
displacement were achieved. For studying the performance of a self sensor in the driving mode of
variable voltage control and variable time of flow control, a piston displacement measurement and
control software based on LabVIEW (version 7. 0) was designed, and the experimental study was
carried out. The results show that using the linear motor as a self sensor is effective. Its steady
state error is smaller than 4 4% in variable voltage control and 7. 3% in variable time of flow
control in the range of piston stroke, and its maximum steady state error is 1% in variable
voltage control and 3% in variable time of flow control near the top clearance distance. The self
sensor can be applied in the linear refrigerator compressor satisfactorily.
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