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The most prominent advantage of Brooks-type coil is that it can obtain the highest energy storage density
and the resistance of per unit inductance coil is smaller. However, the biggest problem of the Brooks-type
coil is that there is a very large fringe field around it. For preventing electromagnetic radiation interference,
it is necessary to consider the safety distance between the coil and the switch elements and their control cir-
cuits when constructing the whole energy storage system. In addition, the current-carrying inductance coil
in the magnetic field will be subjected by the electromagnetic force. Solving the problems of energy storage
density, electromagnetic interference and electromagnetic vibration effectively is one of the key technical
problems of inductive energy storage system research. Based on the coils with Brooks-type geometry, this
paper firstly constructs the multi-physical fields simulation environment of the coil by using ANSYS software.
And then analyzes the mutual influence among the energy storage density, electromagnetic force and elec-
tromagnetic interference by conducting simulation analysis of electromagnetic field - force field for the coil.
At last, the optimized calculation of the coil structure is carried out. In order to design a coil structure with
better comprehensive performance, the appropriate electromagnetic force and the lower limit of electromag-
netic interference are determined as the constraint of the optimization problem. The coil turns, turns width,
outer diameter and other structural parameters are taken as variables. And the optimization goal is obtaining
the maximum energy storage density. The work in this paper offers important theory analysis and testing
foundation for investigating the inductive pulsed-power supply with higher energies.
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