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ABSTRACT

In dry-windingtunfilled) superconducting magnets, the behavior
of liguid helium occupying the extremely small void space within
the winding is contributed as a primary factor for transient stability
of magnets. Therefore, numerical experiments have been carried
out concerning the influences of transient heat transfer of liquid
nelium ocupying the void space in the winding and thermal
properiies of insulation at the conductor surface on the transient
stability of magnets, by using three-dimensional finite element
- method(FEM). In this paper, we are going to consider three
different cases for heat transfer characteristics of liquid helium to
observe the influences of the rest of liquid helium in void space
within the winding on the transient stability.
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Fig.l Cross-section of winding model for analysis
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Fig.2‘ Cu/SC vs. MQE for caseA, B and C in dry-winding
(a) inner disturbance, (b) outer disturbance
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Fig.3 Time variation of area transited from nucleate-boiling
state to film-boiling state for dry-winding and outer
" disturbance (a)caseA, (b)caseB
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Fig.4 Thermal conductivity coefficient of insulation, v
vs. MQE in dry-winding
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Fig.5 Cross-section of winding model for analysis
with copper-coating
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Fig.6  Cu/SCvs. MQE for copper-coating and
non-coating in dry-winding

4. EE
FaleA g 2] Peshd okt Yok
1) ugEd Ui 2REUAde] HAELPYE WER FIPIELE
AR A9, WMol maFde] EAsh= AAMUEY
A= dAYFAgof ciste] Foj Wast Ark
2) wighd WMo PduEe] dALHRYe] HMY e, A
nEe] dAEge] AU Au dMuEe] A=gALRY
of 9%t Wztisiete] AAAA] sl W] S288
Ity gel 2A At
3) danige &l @AMEE gozH, Y f=APA
53], graztelde)g IA YA 4 ddR, =Ae
2AUS] gt 2lH e U AAF AAY + gesie g
cifch

HaEM

1) A. Ishiyama, S.B. Kim et al: "Permissible disturbance ener-
gies in filled and unfilled high-performance superconducting
magnets”, IEEE Trans. Magn., vol. 30, No.4 p2483(1993)

2) K.Takeuchi and Y.Iwasa: "Energy margins in a dry-winding
superconducting test coil”, Cryogenics, vol.35, p.455(1995)

3) C.Schmidt: "Transient Heat Transfer into a Closed Small
Volume of Liquid or Supercritical Helium", Cryogenics,
vol. 28, pp585~598(1988)

__91_



