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Cooling characteristics of conduction-cooled supercondcuting cable with heat pipe
for long distance electric power transmission

TSUDA, Makoto
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This research has been performed to verify the effectiveness of application of
heat pipe to HTS cable for solving the bottleneck of lengthening the HTS cable for connecting Japan and
the Asian continent. The basic design of the HTS cable with the heat pipe was performed by thermal
analysis based on the three-dimensional finite element method. The difference of cooling characteristics
between the HTS cables with/without the heat pipe and the constituting method of the HTS cable with the
heat pipe effective for long distance electric power transmission were also investigated both
experimentally and analytically. It was revealed as results that the equivalent thermal conductivity of
an HTS cable and the HTS cable length could be greatly improved by applying a heat pipe between the HTS
and copper stabilization layers in the outermost layer of a tri-axial HTS cable.
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