COCKCROFT INSTITUTE
MAGNET DESIGN SEMINAR.

6th Feb 06, commencing 10:30.

Using OPERA 2D, produce a 2D cross section design for an accelerator dipole ( ‘C’ or ‘H’ core) with the following parameters:

operating field:
minimum

0.2 
T;





maximum

1.3
T;


gap height (total)



50
mm;


good field region:
horizontal
      +/-
18
mm;





vertical

      +/-
15
mm;


good field quality
By(x,y)/By(0,0)   +/-
1:104
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PREPARATION WORK for practical on 6/2/06.

It is worthwhile for participants to carry out some preliminary work prior to the practical class. Below I give some suggestions for such preparation:

A). Establish the 2D dipole cross section that will be your first model:

1. In the light of the required good field region, estimate roughly the required pole geometry:



i) examine the pole dimensions of the Diamond dipole in the 


OPERA 2D model in the ‘d.c. magnets’ lecture material;



ii) the diamond dipole field quality (including the required good 


field region) is also shown in the lecture material;



iii) consider the rough rule of thumb – ‘pole width needs to be at 


least equal to the total horizontal good field region plus 2 full gap 


widths;



iv) from these considerations decide on the initial value of pole 


width that you will use;



v) with the total gap height given in the question, establish the pole 


geometry that you will commence with (do not include shims at this 

stage – they will come later).

2. Establish the Amp-turns required to generate the required flux density in the gap (relationships for Amp-turns are given in the lecture material).

3. Decide on the current density that you will use for the coil excitation – guidance is given in the lecture material. This gives the total coil cross section area.

4. Decide on a suitable aspect ratio (width vs height) for the coil – no technical criteria – just common sense. Do not try to model individual turns in the coil.

5. With the pole geometry decided, estimate the fringing flux at the gap (guidance given in the lecture material). Then estimate the total cross section of steel needed in the top, bottom and side yokes to keep the average flux density in the yoke below the level at which the permeability drops below 1,000 (again – /B data given in the lecture material).

6. You now have all the data needed to assemble the simple 2D geometry. Prepare a simple, dimensioned diagram for use when you assemble the model in the GUI (graphics-user-interface) in the pre-processor of OPERA 2D. There is some benefit (ease of generating field data in the post-processor) in putting the origin at the pole centre, but this is not essential.
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