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MAIN ACCELERATOR BENDING MAGNET COILS

Since the last January 1968 Design Report, studies were made by

Dr. L. C. Teng with the LINDA and TRIM two-dimensional magnet
design computor programs. As the result of these studies, the topology
and parameters of the bending-magnet coils has changed.

The latest current values for the bending magnets are:

(400 BeV) I =4680A
(200 BeV) I= 2270 A

In both the B1 and B9 magnets the turns in the gap region will be of
a different cross section than those in the outer window in order to match

the desired core configurations. The upper and lower halfs of the Bg
magnet coil are connected in series with four turns in the gap. In the
Bi magnet the upper half of the coil is connected in parallel with the
lower half and the coil has three turns in the gap.

The effect on the field due to the insulation gap was analyzed by
Dr. I". C. Shoemaker and this showed that the following insulation”
thicknesses are needed for the respective conductors cross sections:

Gap insulation for By magnet

. 044 mid-plane insulation
. 040 wall, ground insulation

Gap insulation for By magnet
. 064 mid-plane insulation
. 040 wall, ground insulation

The water hole diameter in the conductors is determined by the
cooling water temperature rise and the pressure drop across one
water circuit. It was decided that for the 400 BeV energy a water
temperature rise of 16° C and a pressure drop of about 200 psi was
adequate for one water circuit. For the 200 BeV energy a pressure
drop in the coil should be about 100 psi; for a certain water hole
diameter the pressure drop will determine the flow and thus the
temperature rise of the water.
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Subject
Tenative Parameters of Bending - Magnet Coils
B1 B2
Number of turns 12 (24 - 1/2 turns) 16
Outside Dimensions of Copper 0.671 x 0,677 1.058 x 0.938  in2
Conductor (3 turns) (4 turns)
0.614 x 0. 626 0.948 x 0. 954 in
(9 turns) (12 turns)
Diameter of Cooling Hole 0.285 0. 340 in
Copper Area 0. 387 0.898 in2
| 0.317 0.810 in2
Cooling Circuits 6 4
Inductance 6.47 7.95 mH
Resistance (40°C) 6. 92 7. 39 m.(2
200 BeV 400 BeV 200 BeV 400 BeV
Maximum Current 2270 4680 2270 4680 A
Maximum Current Density 35717 7375 2801 5775 A/in®
Average Power 15.6 66.6 16,7 71.2 kW
Temperature Rise per
Pulse (no cooling) 0. 25 2.2 0.16 1.4 °c
Cooling-Water Temperature
Rise 5.5 16 5.5 16 °c
Total Water Flow 10. 8 15.8 11.5 16,9 gpm
Pregsure Drop across
One Water Circuit 100 200 100 200 psi
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