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CFD Simulation Study of Precooling of a Pulse Tube at 30 K

YANG Sen ', LIU Bi-giang "2, JIANG Zhen-hua ', WU Yi-nong '
(1. University of Chinese Academy of Sciences, Beijing 100049, China;
2. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083 . China)

Abstract: Aiming at the precooling of the pulse tube of a U-type hybrid cryocooler with a one-stage Stirling
and a two-stage pulse tube, the influence factors on the cryocooler are studied. When the cooling temperature
of the second stage is 30 K, the first stage cold finger is connected to the pulse tube via a heat bridge and the
cooling capacity provided by the first stage is used to precool the pulse tube. The influence of pulse tube pre-
cooling on the temperature field and velocity field in the pulse tube is studied by a Fluent software. It is found
that precooling may change the internal temperature distribution of the pulse tube and has a great influence on
the cooling capacity of the second stage. Without the precooling of the pulse tube by the cooling capacity pro-
vided by the first stage, the cryocooler outputs its cooling capacity with its second stage of 0.7 W(@30 K and
its first stage of 7 W@80 K at the same time and the input PV power of the compressor is 133 W. After the
first stage cold heat exchanger is connected to the middle part of the second stage vessel via a heat bridge, the
input PV power of 133 W is maintained and the output cooling capacity of the second stage and that of the first
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stage are changed to 1. 2 W@ 30 K and 6 W@ 80 K respectively at the same time. It is found that the precoo-

ling of the middle section of the pulse tube can greatly improve the two-stage cooling capacity of the U-type

hybrid cryocooler.

Key words: two-stage hybrid cryocooler; precooling of pulse tube; CFD
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