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Abstract Compressor outlet tube is a transmission component of sound power, and its sound power loss directly affects the
performance of pulse tube cryocooler. Flexible bellows can adjust the relative position of compressors and cold fingers in
applications compared to traditional rigid smooth tubes. In order to study the influence of the flexible bellows on the cryocooler, the
flow characteristics of two kinds of connected pipes were analyzed by simulation, and the influence of different types of connected
pipes on the performance of the whole machine was verified by experiments. The simulation results show that, compared with the
rigid smooth pipe, the mixed flow appear at the ripple of the bellows, resulting in more resistance loss. Under the same inlet
parameter, the outlet mass flow and pressure amplitude are lower, and the sound power loss is more. The experimental results show
that the input power required by bellows is more when the cooling capacity is the same. When the cooling temperature is 37.5 K and
the cooling capacity is 0.5 W and 3.0 W, the input power of bellows and smooth tubes is 119 W and 112 W, 279 W and 259 W,
respectively.
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Fig.1 Schematic diagram of connecting pipe structure
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Fig.2 Cross section velocity profile of connecting tube
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Fig.4 Turbulent kinetic energy of axial section of two

connected tubes
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