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A NEW STRUCTURE OF PULSE TUBE BASED ON TWO THEORIES
—TAPERED PULSE TUBE

GAO Cheng-ming, HE Ya-ling, CHEN Zhong-qi, TAO Wen-quan, WU Ming
(The School of Power and Energy Engineering, Xi' an Jiaotong University Xi' an 710049 China)

Abstract: Combined the theories of thermodynamics and thermoacoustics, the structure of the pulse tube — one of the
most important components in the pulse tube cryocooler — was analyzed. The function of the structure of pulse tube in the
distribution of the gas temperature and pressure along the tube has been found. Two kinds of the tapered pulse tube
structures have been proposed accordingly in this thesis and have been investigated numerically. It has been found that
there is an optimum cone angle for the tapered pulse tube cryocooler. When the pulse tube cryocooler works on this opti-
mum cone angle, the performance can be improved. The convergent and the divergent tapered pulse tubes were submitted
and validated in the numerical simulation and the experiment.
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