Theoretical and experimental investigations on the match between pulse tube cold fingers and linear compressors
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Introduction Conclusions
The optimal match between the PTCF and the linear compressor of the SPTC plays a vital role in optimizing the compressor efficiency and in improving % For a given compressor, a new in-line PTCF has been designed and then matched with the given linear compressor. The compressor
the cold finger cooling performance. although previous studies gave some explanations or suggestions on the match between the linear compressor and the achieves the electric input capacities ranging from 0 W to 200 W with the mean motor efficiency of 82%, and the matched cooler achieves
PTCF, many questions are still to be solved. In order to develop high performance SPTCs for practical applications, it Is necessary to study these problems the cooling capacity of 10 W at 80 K with higher than 17% of Carnot efficiency.
thoroughly and give a clear explanation of the match mechanism. % For a given coaxial PTCF, a new moving-coil dual-opposed linear compressor has been designed and then matched with the given PTCF.

The compressor achieves the electric input capacity ranging from 0 W to 250 W with the mean motor efficiency of 83%, and the matched
cooler achieves the cooling capacity of 2 W to 5.5 W at 60 K with higher than 9.6% of Carnot efficiency.

¢ The simulated results show fairly good agreements with the experimental ones. In both cases, the matched coolers show high efficiency
cooling performance, which verify the validity of the theoretical investigations on the match and the proposed design methods for the PTCF
and the linear compressor, respectively.

ODbjectives

*» To reveal the interactions between the PTCF and linear compressor for their optimal match.
*» A design method of the PTCF and a reversal design method of the linear compressor to achieve the optimal matching have been put forward.
*» Specific experimental investigations have been carried out to verify the validity of the match theory and design methods
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