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Comparison of Slotted and Slotless Ring-Wound PM Brushless Machines
for Electro-Mechanical Battery

R I I W
(Seck-Myeong Jang * Sang-Sub Jeong - Dong-Wan Ryu - Sang-Kyu Choi)

Abstract - Electro-mechanical battery (EMB) consists of a high-speed flywheel with an integral motor/generator
suspended on magnetic bearings and in an evacuated housing. Permanent magnet (PM) machines as the EMB
motor/generator are a popular choice, since there are no exXcitation losses which means substantial increase in the
efficiency. In this paper we present the comparison of conventional slotted and slotless ring-wound types, aimed at EMB
and other high-speed drives. We firstly discuss the topology of each machine for this particular application. These
machines are primarily designed as 1kW two-pole PM generator with the rated speed of 40000 rpm. The motoring
torque of 0.51 Nm has to be enough to accelerate the flywheel to the rated speed. We then present the comparison of
the open-circuit field, the armature reaction field and winding inductance. Next we analyze the induced voitage and the
developed torque per unit stack length and unit weight of different machines. Finally, we estimate and compare the
losses and the efficiency at motoring and generating modes.
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Table 2 Design Specification of Two Type Machine
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Fig. 5 Open circuit magnetostatic field distribution
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Table 6 Comparison of Losses and Efficiency
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Fig. 11 Comparison of Slotted and Slotless Ring-wound
PM Brushless Machines
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