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Research Aim

• Advance the understanding of armature reaction control in 

generator.

• Explore the structural and electromagnetic forces in airgap and 

parameters influencing them.

• Analyse the idea of having modular stators.

• Develop a model to achieve armature reaction control locally and 

globally throughout the airgap, validate it in FEA platforms and 

finally by building a prototype.
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FFigure 1: Block diagram of general methodology

The number of modular current carrying parts depends on the number 
of degree of freedom of deformation we want to deal with and the 
geometry of the machine.

Theory

The electromagnetic forces in air gap can be derived for the normal component 
of Maxwell equation.

𝐹𝑎 =
𝐵2𝐴

2𝜇0

Where B is the magne6c flux density in the air gap, A is the above
surface area μ0 is the permeability of vacuum.

Figure 2:Radial flux machine, a generic section of stator and rotor with 
shear stress, σ and normal stress, q [2].

Figure 3: Modelling sample Generator and analysis of its symmetrical section in FEA software

Results

Figure 4: Variation of airgap forces with airgap distance and phase angle in stator windings for a 
pole pair section of machine
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