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Design and Experiment of Subcooled Liquid Nitrogen Cooling Circulation System
for Superconducting Cables
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Abstract: The subcooled liquid nitrogen cooling circulation system for superconducting cables is a main sub-system
in the three-coaxial high-temperature superconducting cable test device. According to the operating parameters and load re-
quirements of the cable, the process design of the subcooled liquid nitrogen cooling circulation system and the structural
design of cold box and pressure control device are finished. The flow resistance is analyzed and calculated to choose the
liquid nitrogen pump that matching the hydraulic curve. Combined with the heat load required by the cable, the immersion
coil heat exchanger in the system is designed and calculated. The on-line test results show that the design meets the cooling
requirements.

Key words:high temperature superconducting cable;subcooled liquid nitrogen cycle; pressure control
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Tab.1 Design parameters requirements of subcooled

liquid nitrogen cooling circulation system
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Fig. 1 Flow design diagram of subcooled liquid nitrogen cooling circulation system
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Tab.2 Parameter of main components of cold box of subcooled liquid nitrogen cooling circulation system
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Fig. 2 Design drawing of cold box
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Tab.3 Physical properties of liquid nitrogen
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with time
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