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Abstract

SMES systems need cryogenic cooling systems. Conduction cooling system has more effective,
compact structure than cryogen. In general, 2 stage GM cryocoolers are used for conduction cooling of
HTS SMES system. 1st stages of cryocoolers are used for the cooling of current leads and radiation
shields, and 2nd stages of cryocoolers for HTS coil. For the effective conduction cooling of the HTS
SMES system, the temperature difference between the cryocooler and HTS coil should be minimized.
In this paper, a cryogenic conduction cooling system for HTS SMES is analyzed to evaluate the
performance of the cooling system. The analysis is carried out for the steady state with the heat
generation of the HTS coil and effects of the thermal contact resistance. The results show the effects
of the heat generation and thermal contact resistance on the temperature distribution.
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Table 1 Temperature rise due to the thermal

w0 Jaowg?W ROK-415D{Seti] contact resistance (D(l), * : D(II))
~ 36 4
< Area |Heat flow| Temperature Rise
g Interface 2
S o3 (Cm) (W) (K)
;’1 H Cryocooler-BW | 36.32 20 0.179
2w
% 1 BW-EP |80 (80%)| 20 (10%) | 0.081 (0.041%)
5 12 EP-CCP 18 2.50 0.045
=
“ N Total - 20 0.305 (0.265)
T T rrrr 11 CU-IN-CU(6MPa) : 3.077 (W/cm?)/K

20 25 30 35 40 45 S0 55 60 65 70 75 80 85 o0

1st stage temperature (K)
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(b) Design (1I)
Fig. 4 Surface temperature of conduction cooling
system (R1, Q=20W)
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Fig. 6  Temperature distribution of coil cooling
plates with heat loads (R1)
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(b) Design (I1)
Fig. 7 Surface temperature of conduction cooling
system (R2, Q=20W)
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Fig. 8  Temperature distribution of coil cooling
plates (R2, Q=20W)
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