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Toroidal magnetic systems with racetrack-shaped coils
The toroidal superconducting magnetic energy storage with racetrack-shaped coils and with elements of mechanical
support system located inside torus are examined. As a result of the parametrical analysis the dimensional and dimen-
sionless parameters connected with radial sizes, volume of  superconducting winding and volume of mechanical sup-
port system are selected. The parametrical analysis of three configurations of magnetic systems is carried out. On the
base of the dimensionless parameters the different magnetic systems with racetrack-shaped coils as well as well-known
systems with D-shaped and O-shaped coils are compared with each other.  It is shown, that volume of superconductor
material of system with racetrack-shaped coils approach to a theoretical minimum which is realised for toroidal sole-
noids with D-shaped coils and have considerably smaller values in comparison with O-shaped coils. The least values of
radial sizes and volume of mechanical support system have solenoids with racetrack-shaped coils. References 12, fig-
ures 8, table.
Key words: superconducting magnetic energy storage, mathematical model, racetrack-shaped coil, support system.
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