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Performance test of 100 W linear compressor
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Abstract

In this paper, we present test results of developed 100 W class linear compressor for Stirling-type pulse tube refrigerator. The
fabricated linear compressor has dual-opposed configuration, free piston and moving magnet type linear motor. Power transfer,
efficiency and required pressure waveform are predicted with designed and measured specifications. In experiments, room
temperature test with flow impedance is conducted to evaluate performance of developed linear compressor. Flow impedance is
loaded to compressor with metering valve for flow resistance, inertance tube for flow inertance and buffer volumes for flow
compliance. Several operating parameters such as input voltage, current, piston displacement and pressure wave are measured for
various operating frequency and fixed input current level. Behaviors of dynamics and performance of linear compressor as varying
flow impedance are discussed with measured experimental results. The developed linear compressor shows 124 W of input power,
86 % of motor efficiency and 60 % of compressor efficiency at its resonant operating condition.

Keywords : Linear compressor, Gas force, Flow impedance, Resonance
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Fig. 1. Photo of fabricated linear compressor.

TABLE I
SPECIFICATIONS OF FABRICATED LINEAR COMPRESSOR.
Designed( Measured)

Effective resistance (Q) 0.46(0.53)
Effective inductance (mH) 4.68(5.20)
Thrust constant (N/A) 10.06
Rated current (Arms) 4
Operating frequency (Hz) 40 ~ 60
Moving mass (g) 250(185)
Flexure Spring magnet
Piston diameter (mm) 16
Piston stroke (mm) 12
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Fig. 2. Schematic diagram of test setup.
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Fig. 3. Measurement of input power (case 1).
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Fig. 4. Measurement of piston displacement and pulsating pressure (Case 1).
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Fig. 5. Measurement of input power (Case 2).
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Fig. 6. Measurement of piston displacement and pulsating pressure (Case 2).
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Fig. 7. Results of power transfer and efficiencies (Case 2).
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