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ABSTRACT TE140738

The objective of this thesis is to propose the development of the moving nodes technigque
for applications in the shape design optimization of an electromagnet having a smooth pole face
in order to maintain the magnetic flux density constant in a specified air gap region. The design
problem is defined as the two-dimensional magnetostatic problem. The concept is to develop the
design program based on a combination of numerical methods. The magnetic flux density is
calculated by using the finite element method, the optimal shape is calculated by using the
deterministic and stochastic optimization methods combined with the moving nodes technique
along three axes, ¢.g. moving in x axis, x and y axes, xy axis. In this thesis, two developed
techniques of moving nodes are proposed, the cubic spline moving node technique combined with
the triangle reshaped mesh algorithm and the cubic spline moving node technique combined with
the automatic mesh generation algorithm. The smooth pole face can be obtained by using the
cubic spline moving node technique. The appropriate triangle mesh at pole face can be gained by
using the triangle reshaped mesh algorithm. The automatic mesh generation algorithm can be
apphied for the various models. The comparison of the optimal pole shape with various values of
magnetic {lux density using the developed techniques of moving nodes and the use of
deterministic and stochastic optimization methods are also illustrated. Moreover, the design

results including the effect of nonlinear characteristic of magnetic materials are also presented.





