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Influence of Working Fluids and Regenerator Parameters on

Performance of Stirling Refrigerator
Sun Le’an Yin Song Lu Yong Shu Pengcheng

(National Engineering Research Center of Fluid Machinery and Compressors, Xi’an Jiaotong University, Xi’an,
710049, China)

Abstract A V-type integrated Stirling refrigerator was developed. The influence of different working fluids and four configurations
on the performance of the regenerator was investigated. The parameters such as power consumption and Coefficient of Performance
(COP) were discussed at various rotating speed and charged pressure. The results show that in the Stirling refrigerator used at
refrigeration temperature, the configuration 3 is the optimal structure match of this prototype unit with the optimal charging pressure
of 1 MPa for nitrogen and 1.3 MPa for helium. In addition, the rotational speed for the optimal cooling capacity and COP is 500-700

r/min for nitrogen and 800—1000 r/min for helium.
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Tab.1 Design specifications of the V-type Stirling
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Fig.1 Schematics of the Stirling refrigerator B /K 298
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Fig.2 The measuring system of experimental system
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Fig.3 The circuit diagram of refrigeration measurement
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Tab.3 The four configuration specifications of regenerator
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