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A Study on Minimum Volume of Highly Homogeneous Superconducting Coil
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Abstract

Since the superconductor type 11 with high critical current and high critical magnetic field

was discovered in 1961,
highly homogeneous field.

there were many studies on the superconducting coil for high field and

The graphical method and the numerical method by Newton Raphson technique have been

studied as the method for design of homogeneous superconducting coil.

It 18 comparatively easy to get a compensating coil for any given main coill by the above me-

thods,

but it 1s too laborious to get a general solution for main coil dimension.

This paper studies the optimal design method for minimum volume of superconducting coil

under certain central field and highly homogeneous field.

The present method makes use of the nonlinear programming for optimization.

The optimal

solution of NMR superconducting coils by this method are demonstrated very well.
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Table 1. Optimal coil dimension and volume
of inside notched solenoid
i I 15T 20T
2) 5l thAS
ay [em] 50 50 50
ay [em) 51.960 52.675 53.347
ag lem) 51,110 51.399 51.645
by em) | 177.313 180-400 182.925
by (em)] 141.517 139.295 137.553
vV () | 61413 93580 126557
E:4 2. #iEel & oA B (gauss)
Table 2. Magnetic field along the axis of
solenoid (gauss)
PO | | 0Tesla | 15Tesla | 20 Tesla
B,(z/a;)
Bz(0. 00 ) | 10000.000 15000.001 | 20000.001
Bz(0. 02) | 10000.000 15000.001 20000.001
Bz (0. 04) | 10000.000 15000.002 20000.001
Bz (0. 06) | 10080.000 15000.001 20000.001
Bz (0. 08) | 10000.000 15000.001 20000.001
Bz (0. 10) | 10000.000 15000.001 | 20000.001
Bz (0. 12) | 10000.000 15000.001 20000.000
Bz (0 14) | 9999.999 15000.001 20000 000
Bz (0. 16) | 9999.999 15000.000 19999.999
Bz (0. 18) | 9999.998 14999.998 19999.997
Bz(0.20) | 9999.996 14999.996 19999.993
Bz(0.22) | 9999.993 14999.991 19999.987
Bz(0. 24) | 9999.988 14999.984 19999.978
Bz (0. 26) | 9999.981 14999.974 19999.964
Bz(0.28) | 9999.971 14999.958 | 19999.943
Bz (0.30) | 9999.955 14999,935 19999.912
Bz (0. 32) | 9999.984 14990.903 | 19999.870
Bz(0.34) | 9999.904 14999.859 19998.812
Bz (0. 36) | 9999.864 14999.799 19999.732
Bz (0. 38) | 9999.811 14999.720 19999.627
Bz (0. 40) | 9999.741 14999.616 19999.489
Bz (0. 42) | 9999.651 14999.481 | 19999.311
Bz(0. 44) | 9999.535 14999.309 | 19999.082
Bz (0. 46) | 9999.388 14999.090 | 19998.792
Bz (0. 48) | 9999.204 14998.816 | 19998.429
Bz (0. 50) | 9998.974 14998.474 | 19997.977
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