Field vs. I.R. of 10-MW Magnet with 30 cm Build; Conductor Az/Ar = 2
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Field vs. I.R. of 10-MW Magnets with O.R.— I.R. = 30 cm; Conductor Az/Ar = 2.0

6.9

A
N
~ ~ I I - -
S | | & - — — — & Zero gap; optimum-diam. cooling holes
66K .., Ebf G - - - —© Zero radial gap between double layers | ---------]
S o So 3 [3 - - - - E] 4-mm radial gap between double layers
~ ~ ! Il
N @ ]
S o NN : : :
6.3 f T
~N
~ N N : : : |
~ - N
~ ~ N
~ ' ~ ~ ' I | 1
Se oSy N | |
60— NS R <
— ~ N ‘ :
||:| \\ i ~ 1 1 1
C N S ~ > N 3 h ~
: ~ S A ‘ ‘
8 T A S Y . st ::
2 | SO S S ‘
% ~ - i ~ N
N N
"E ! \ ~ ~ \$ :
8 54“m”m”m"W"W”ﬁ”m"m"m”m”m”f"i*i ”””””” thmy*(m”m"m"m”ﬂ ”””””””””””””””
S : : N \é > ~ ‘ 1
Q S o N AN
(I | | ~ RS :
S D e
I I N ~N N |
! ! E\ ~N N 4
1 N A N \G}\
: : : N N N 1
! ! ! N SO N
4.8 A R O G SPGRRRREEEEESERRESS
: : : ~ N N
1 ' : ~ : N N ]
~ | N N
N N ~
| | | L R
B R R S ~
i i i i ~ ~ é
N N ]
~N N
~ - q
i i i i N
4.2 . 1 1 1 1 1
8 10 12.5 16 20 25

Inner radius [cm]

Fig. 1. Field contribution (in 15-T background field) vs. inner radius of efficient 10-MW
magnets with 30-cm radial depth of windings of mineral-insulated conductor. In each layer the
peak hot-spot temperature is 90 °C or less with an inlet temperature of 10 °C, a water-pressure
drop of 40 atm, and three hydraulic passages per double-layer. The cross section of the hollow

conductor is rectangular rather than square, with an aspect ratio of two.



