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Characteristic Analysis of Double sided Slotless Halbach Array Permanent Magnet
Linear Generator with Three Phases Concentrated Winding
of Cored Type by using Analytical Method
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This paper deals with the generating characteristic analysis of permanent magnet linear generator (PMLG) with double-sided
Halbach magnet array mover and three phases concentrated stator windings by using analytical method. On the basis of a magnetic
vector potential and Maxwell’s equations, governing equations are obtained, and magnetization modeling for Halbach magnet array is
performed analytically by using the Fourier series. And then, we obtain electrical parameters such as back-EMF constant, resistance,
and coil inductance based on magnetic field calculations. Finally, analytical results for generating performance are confirmed by
comparing with finite element analysis results.
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Fig. 1. (Color online) (a) Structure of linear generator slotless type (b)
Analytical model for air-gap magnetic field distribution.
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Fig. 3. (a) Analytical model for armature reaction magnetic field
distribution of linear generator (b) modeling of armature current
distribution.
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Table II. Boundary conditions of each region.
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Table IV. Analysis results of electrical parameters.
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