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Computation of the EMF in an Axial Flux PM less Machine
using Analytical Method

Vahid Naeini', Assistant Professor; Yusef Shahbazi Ayatz, Research Fellow

1- Department of Electrical Engineering, malayer university, Malayer, Iran, Email: Vnaeini@malayeru.ac.ir
2- Department of Electrical Engineering, malayer university, Malayer, Iran, Email: yusef.shahbazi@gmail.com

Abstract: In this paper an analytical method for electromotive force (EMF) calculation in an axial flux PM less machine
is presented. The analytical method uses the scalar magnetic potential to calculate the magnetic flux density at air gap and
winding regions. Laplace equation is solved in several regions of machine and the scalar magnetic potential is calculated,
then the magnetic flux density is computed using scalar magnetic potential. Finally the EMF in the stator windings is
calculated. This analytical method requires less computational time than conventional finite element methods and is
therefore suitable for designing and optimization purposes. The proposed analytical model validated by comparing its
results to corresponding 3D finite element analysis as well as experimental results.

Keywords: Axial flux machine, PM less synchronous machine, maxwell equations, magnetic field.
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