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Numerical Analysis of Thermal Flow in HTS Cable Termination
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Abstract - Maintaining low temperature is

very important in operating HTS cable
termination in which Joule heat is generated
at current lead. In this study, numerical
analysis using FLUENT is performed to find
an optimized flow conditions for effective
cooling of HTS cable terminal system using
subcooled liquid nitrogen(LNz) as refrigerant.
The variables considered here are mass flow
rate of LNg2, location of inlet and diameter of
inlet and outlet. Simplified models are
investigated under these variables. Based on
maximum temperatures in the cryostat, the
configuration for effective cooling of HTS
cable was determined.
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Fig. 1. Physical configuration of LN2 vessel in
HTS cable Termination.
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Fig. 2. Dimension of LN2 vessel. (unit:mm)
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Fig. 3. Definition of the parameters
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Table 1. The parameters of four simulaton cases.

D1 | L1 | D2 | L2 |¢¥(bar)

CASE 1| 30 | 685 | 30 | 465 10
CASE 2| 20 | 690 | 20 | 470 10
CASE 3| 20 | 690 20 | 470 3
CASE 4| 20 | 150 | 20 [ 470 3
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o714, I=current, R =resistance, p =resistivity
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Table 2. Heat load.
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Fig. 4. Pathline plots (b)
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Table 3. Maximum temperatures for each case
with respect to inlet velocities.

\'A
T (K) — 1n11et elc>2c1ty(m?{s) -
CASE 1| 134 | 87.8184.2]79.5]76.3
CASE 2| 124 |1 86.9|81.6]78.2| 75
CASE 3 - - 81 [77.8 -
CASE 4| 96.876.2|73.3172.3|71.4
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Fig. 5. Maximum temperature plots with
respect to inlet velocity.
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Fig. 6. Maximum temperature plots with
respect to mass flow rate.
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Fig. 7. Coutour plots of temperature field on
center plane including the surface of current
lead and bus bar ; (a) CASE 1, (b) CASE 2,
(c) CASE 3, (d) CASE 4.
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