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Study to improve thermal insulation performance of cryogenic pipes
for superconducting power transmission

Hirofumi Watanabe

Thermal insulation performance by different wrapping methods of multi-layer insulation
(MLI) was experimentally investigated to improve the thermal insulation performance of
cryogenic pipes for superconducting power transmission. The experiments were performed
with vertical and horizontal boil-off calorimeters, in which boil-off nitrogen gas resulting
from heat leak through MLI to the liquid nitrogen filled in the calorimeters was measured.
In the measurements with the vertical calorimeter, when the wrapping of MLI was tightened,
the increase of the heat leak was measured. Furthermore, when the results measured with the
vertical and horizontal calorimeters were compared, the heat leak of the horizontal
calorimeter was larger than that of the vertical calorimeter. In both cases, it is considered that
the contact thermal resistance was reduced due to the compression of MLI by tightening or
its own weight, which resulted in the increase of the heat leak.
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