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Abstract : Studies on the tube-in-tube heat exchangers (THXs) in JT cryocooler at liquid helium temperature zone were

carried out to improve working efficiency of the cryocooler. Based on the theoretical calculations, the effects of structural

size and spiral radius on the efficiency of the THXs and the cooling capacity in the liquid helium temperature zone were

analyzed. The numerical calculation model of the THXs was established by using the standard k-g turbulence model and

SIMPLE algorithm with pressure velocity coupling. The temperature distribution of the inner and outer tubes of the THXs

was analyzed. The results show that while the pressure drop of the THXs is small, the overall heat transfer coefficient of

the THXs can be increased by reducing the pipe diameter and the spiral radius. Furthermore, the study can provide

reference for the design of JT cryocooler THXs in liquid helium temperature zone.
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Figure 1 Schematic diagram of JT system
at liquid helium temperature zone
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Figure 2 Pressure-enthalpy diagram of throttling
element and evaporator unit on heat exchanger at

liquid helium temperature zone and flow diagram
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Figure 4  Effect of temperature on helium viscosity
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Figure 5 Effect of final heat exchanger
efficiency on required length
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Figure 6  Effect of inner diameter of outer tube on

heat transfer coefficient and tube length
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heat transfer coefficient and tube length
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theoretical value of heat transfer coefficient
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