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Abstract - This paper presents the shape
optimization algorithm of magnetic systems
with- state variable constraints using the Finite
Element Method. In the design'  of
electromagnetic systems, sometimes we have to
consider the state variables when they seriously
affect the performance of electromagnetic
systems. So we should define that some design
problems have the constraints of the state
variables. We use the gradient of constraints
‘and  sensitivity analysis in order to consider
the state variable constraints and obtain an
optimal shape. The optimal shape must be
satisfied constraints, so we take the gradient
projection method as a kind of optimization
methods. In this paper a numerical example
with state variable constraints uses the
superconducting electromagnet that has another
constraint which the volume of the
superconductor should be constant.
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