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Steady state simulation and multi-objective optimization
of an argon cryoprobe utilizing throttling
Liu Jieyu, Liu Yinwen
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an, Shanxi710049)
Abstract In recent years, cryoprobe invented by using Joule-Thomson cryocooler are widely used in cryogenics
medical fields in the world, and domestic cryogenic probe technology is still in its infancy. The simulation and
optimization of cryoprobe are conducive to the advancement of cryogenic medical development. In this paper, the
steady-state simulation of an actual argon cryoprobe is performed. The simulated values of the probe cooling
capacity are compared with the experimental values, and the deviation is within 0.9%. The response surface
method (RSM) was used to analyze the effects of fin height, fin thickness and fin pitch on q.. The fins were
designed with the maximum cooling capacity and the cold-end wall surface temperature as the optimal targets.
The optimal fin parameters under double targets were obtained, which provided new ideas and methods for
multi-objective optimization of cryoprobe.
Keywords cryoprobe; simulation; RSM; mult-objective optimization
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