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Investigation of distributed Joule-Thomson effect and improvement of the cooling
characteristics of Joule-Thomson cryocooler
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The aim of this study is to understand the characteristics of the
distributed Joule-Thomson (JT) effect and to design a counterflow heat exchanger that utilizes it.
These are expected to improve the cooling characteristics and operating durability of JT
cryocoolers. The distributed JT effect is the JT effect owing to the continuous considerable
pressure loss occurring during flow through a long pipe. Utilization of the effect is rare comparing

to that of the JT effect arises in a short flow passage; however, its utilization may improve the
properties of JT cryocoolers under certain conditions. The counterflow heat exchanger is developed
with a flow path made from a long capillary with high flow impedance. The properties of the
developed counterflow heat exchanger are evaluated using helium-4 as the working fluid at
approximately 10 K. The heat exchanger is then confirmed to function as a counterflow heat exchanger
as well as a JT impedance for fluid expansion.
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