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Abstract: For long distance transmission HTS cables, co-flow cooling of LN, should be adopted, since that counter-
flow cooling of LN, in cable former and cryostat may lead to large temperature difference between cable terminals. Due
to their extraordinary property of mechanical strength and thermal compensation, corrugated pipes can be widely used
in flowing channels of cooling liquid nitrogen (LN,), the coolant of superconductors. Hydraulic characteristics of LN,
in corrugated pipes are needed to be studied in design of high temperature superconducting (HTS) cable. Variation law
of friction factors with Reynolds number for LN, flow in corrugated pipes is systematically studied, and therefore value
of pumping loss, which is caused by LN, flowing in the corrugated pipe channels, for 220 kV/3 kA HTS cables can be
obtained. Based on all items of losses of HTS cable calculated, equations and curve of temperature distribution for HTS
cable can be finally obtained.

Keywords: High Temperature Superconducting (HTS) Cable; Cold Dielectric (CD); Pumping Loss; Heat Transfer
Characteristics; Temperature Distribution
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Figure 1. Schematic view of HTS cable (a) WD (b) CD
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Figure 2. Schematic view of smooth pipe
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Figure 3. Schematic view of corrugated pipe
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Table 1. Parameters of LN, flowing channels of 220 kV/3 kA HTS
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Figure 4. Relation of friction factor 4 with reynolds number Re
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Figure5. Relation of pressure difference with length of HTS cable
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