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A Novel Pre-cooling System for Cryogenic Pulsating
Heat Pipe
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As a highly effective two-phase cooling technique, a cryogenic heat pipe can transport several orders of mag-
nitude larger heat loads than heat conduction of solids such as copper, and it has been used widely for cooling
of superconducting magnets, electronic devices and harvesting energy. Among the different types of heat
pipes, the cryogenic pulsating heat pipe is a new-type heat pipe which has several outstanding features, such
as great heat transport ability, strong adjustability, small in size and simple construction. To reduce the effect
of the material of the pipe on the effective thermal conductivity, the pipe of the cryogenic pulsating heat pipe
is generally made of stainless steel. Because the thermal conductivity of stainless steel is low and there is no
wick in the pipe, the pre-cooling of the evaporator in cryogenic pulsating heat pipes using helium as working
fluid to 4.2 K is a problem. In order to solve this problem, we designed a mechanical thermal switch between
the cryocooler and the evaporator as a pre-cooling system. The mechanical thermal switch is on during the
pre-cooling process, and off during the test process which will not affect the measurement. By using the
pre-cooling system to achieve pre-cooling, the cool down time of the cryogenic pulsating heat pipe is reduced
significantly.
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