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A Study of Optimum Insulation Conditions of a HTS Power Cable Cryostat
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ABSTRACT: The object of this study is to find the optimal insulation design conditions of a
HTS power cable cryostat. The optimum condition of a cable cryostat is obtained by varying
types of MLIs, cable core weights, spacer diameters, winding pitches and MLI layer numbers.
As the weight of cable core is increased, conduction heat transfer from surroundings to cable
cryostat is increased. But as the spacer pitch is increased from 120 mm to 200 mm, the heat
leak of cable cryostat remains almost constant. The optimal number of MLI layers is sug-
gested. Double ply MLI is more effective than triple ply MLI and the insulation effect is best

when the number of MLI layers 1s 36.

Key words: High temperature superconductor(il-&2H X A]), Power cable(Z1g 7 olE

), Multi

layer insulation(t}& @A), Cryostat(H-&-&71)

2%l Aol
e A}%zﬂok doz
A A

2age B, 0, A
635}17} ZAQ3}AT A

A g% Abolo] &)

* Corresponding author
Tel.: +82-2-2220-0426; fax: +82-2-2295-9021
E-mail address: ksleehy@hanyang.ac.kr

AR g AR, LR A
o] Ealel o gAd, 1 %ﬂ-e} A3
o 98 FAD(AER)e] WRE
el AW Aol ZAsE
xﬂfx}ou % AAGFL gHel Y} LxF
wo] o3 AANEY, dnAoz ko] o}
A mews ew Apole] Azt 7|AEAS] o
#F AGPRg 223 IS PR
2 10 “torr olFHME AT %aﬂ»m
AatA Ak mebd o) g ALoE X
52 2U4E gH2BE 29 F 93, 2
10" 17 58 g Fel 9% FRge
g ALz zolxA Aot B

neAF} LW Aolo] WAL
& AQgozn 9 £t

sy EAL @A
z aA ag” oy 4

O

o
3L & =3
71

OHr

o H o

torr ©)



3H

ZFE o]&3 ddWgor NFLE7Y EXAHY
Alolo] MLIZ AlZgozi EAl dAEE Fo
A "o 2¥A YT 22 g MLIE Al
T3 A$ MLI Alole HE2oz U8 A=
7F dAsle o33 9 e doxmz A
I 49 MLI Al Fo] Hasitt n2F9 AL
2o AH HFo) 93 Ax AL EHAEE
o] 22 ARE AE3ln, dols HEE LA
o, &Y SAHS Hagstn, n2He AL
Ko 2xxE A4 dezn 29 4 Utk
Ohmori”E 4% 4E# AF8 MLIY ©d
xS Hrtsta, MLI Al3A A& o g
739 AR5 E ALSAt. Paulo et al’e
MLV} Algd ¥ AAwg 23 FAL 374
Aadel AnjdEge HA3le7]) A WAe A
Astgd o, Neumann & 71 Aol A&7l
AL 4 e NE2E dd AIFHYEE AASA
t}. ®3& Fesmire et al.*”’¢ W2 L7137 A
4718 @8 FAe9 HA HEgE 2AFozH
AolE AL4719 H3 HI(bending effect)oll
B AT 2F3AE Ao B AgHE=
< B (flexible pipe)® 744 #(rigid pipe), MLI
Ao gd Mol g vy AFE FYPsA
i, Hedayat et a¥e MLIY 29xd B @)
3 AFE FYPsigel. o} o) MY A
L AF 49, 58 &9, MLI 5 «#&
od As 5 449 qad dis) dFA=e
B dAFodAE o& Zze EdE EE MLIY
H24 e Uy, AolE 3ol AF(HE) &
E nexAx dEAolE A

=

[
1

-

I . LN2 exhaust tube i
v | .
- % hS p 2
: " A

L #
LN2 charge tube ; Vi

meter

Fig. 1 Test equipment.
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Fig. 2 Cross section of the cryostat.
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Table 1 Test conditions

Test item Test conditions
Types of MLI C company/] company
Ply number Double/Triple

Layer number 36/48/54 layers
Winding method 1/2 Overlap, Face to face
Bending radius {Straight (8.5 kgt/m)/5 m (10.0 kgt/m)
Spacer pitch 120/150, 180/200 mm
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Fig. 3 Temperature distribution of LN2Z tube.
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Fig. 4 Evaporating flow rate of LN2.
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Fig. 6 Cable weight and bending radius effect.
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Fig. 7 Cable weight and bending radius effect.
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