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Energy and Inductance of a HTS Magnet with Various Aspect Ratios

AW E RGN TR AT s
(Myunghun Kang * Youngmin Kim - Daekwan Ku - Kyoungho Paik - Gueesoo Cha)

Abstract — When the aspect ratio of a magnet varies, the magnetic field in the magnet also varies. The critical current
of a tape-shaped HTS wire varies with the direction and magnitude of applied magnetic field. Consequently when the
aspect ration of a HTS magnet varies, the critical current of a HTS magnet varies. This paper shows the relation
between the aspect ratio of a magnet and the energy and inductance of a HTS magnet. The critical current is also
shown at various aspect ratio of the magnet. The length of the HTS wire, inner diameter of the magnet, and number of
pancake are chosen to be variables which varies the shape of the magnet. For a HTS magnet consisting of pancake
windings, calculation results show the number of pancake windings are the prime factor which varied the energy and
inductance of the magnet. The inner diameter of the magnet varies the energy and inductance of the magnet a little.

Key Words : Aspect ratio, HT'S magnet, Inductance, Stored energy

.M B 2 wadle) dgds g PAe we gl @3 n)

adle] HARE AR wadle A A HAn

AH &3] & 2AEH ALRE A ARE EF) ERewo wEl AFHAW 12 AE whadle] A o=

ol A& = NMR, MRI®F 22 nz2p-8 vyl 227 ezAEAY oo a) wdle] Ao uwEh o
oA oUAE AFE F Advr SMES(ZAENUAAA ARNFIF a4l

AA) 5 oduk FERAS dASE 2HE 77Ee] e B =fidAe nexdE nfavle AFEE oux &

o JH1-3] a2y 2AEAS AR, AR, A e Aty 913 miadle]l ¥A Wl ug ek =

AFe 7HA AR F SUPE dow 2A® @A) A wagle] AANF, AGE A oA E Axtsddh At

AE A7 LAste] AT 7] AWAJ E4E F ALgE A AE AMSCARS] Bi-2223d 02 Ak dash A

E ]l w1yl Aol 5L AAAATIK)NAM S HolEE o] &3t ALt

2 12 Ak vhadlel 342 WA e wexARAl
aRs] 98 2A% vhadlel AgE oA viY % o], @ACZ AMe A%, viadle WAL WEE A
s 7140l Wasth E@ SMESSl A4E AUAE A5 Ay

7] AN 2% el quAe] R AT B

st 2. gaHlof wE olaulel 4

N ’ vhaygle] WAl Al BxE whayle] el uhet
A AEEa S5 A AdAE SRR gagg a9 1o 9ud sade 942 ded a9
AgE2s A577F 88 o adel s A% FoR oo g b o2bzh mage) W, 9uk, ol A
A, mkorvle] Fogel whel BAEE Ao REVF ey e S UEdth mladle] gau= A (D3 2ol st gE U
B ¢ o P a9t g vhadle] uinbd, Rk,
x4 3 9 AN T A/NEAFET At ool Awoz mAWDh webd azb AW BaYe WA
s 08 0 SN T AT A 3 Fesk Ao) w2 7k 2w A% Fele vkl
s 4 3 9 EAYY T ANFATAD A Ao,
oA, ARSI 0 FHEY AV AT ue
E-mail : gsoocha@sch.ac.kr a
HeEdAk 0 20109 109 229 o= —2, B: i (1)
Hzoaz 1201183 59 129 a ay

1134



\/ 2b
X

a

a7 1 debMel otadlel #@at

Fig. 1 General shape of a magnet
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(b) Magnet consisting of 6 pancake windings
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Fig. 2 Magnetic field distribution of the magnet
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Fig. 3 Critical current distribution as function of various
shape of the magnet
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Fig. 4 Structure of magnet (a) 6 pancake windings, (b) 20

pancake windings, (c) 70 pancake windings
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Table 1 Specifications of BSCCO HTS wire

Type of wire Bi-2223 reinforced wire

Critical current 125 A @ 77K, Self-field

Width 4.4 mm
Thickness 0.285 mm
Min. bending dia. 38 mm
Insulation thickness 0.06 mm
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