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The scientific question is whether a surrogate (low-fidelity) machine model (Fig. 1) ‘tu-darmstadt.de

can be employed to accelerate a computationally expensive (high-fidelity) finite- Office: S2/17 131
element machine simulation (Fig. 2). The research hypothesis is that a well-
constructed surrogate may perform better than a pure algebraic surrogate for
standard machine types. It is expected that an established machine model can
be trusted in a region which is substantially larger than a standard quadratic
surrogate of the high-fidelity model. In order to preserve accuracy, the surro-
gate model wiI.I be adap?ed algebraically such tha.t it Ipcally ha§ at least a Iingar Figure 1: Equivalent circuit
consistency with the finite-elmeent model [1]. This will be achieved by additive ¢ 3ph induction machine.
or multiplication defect corrections. In particular, an additive correction with
quasi-second-order consistency will be set up using Broyden-Fletcher-Goldfarb-
Shanno updates for the Hessian of the high- and low-fidelity models.

Work plan

* Finite-element modelling and simulation of a 3ph induction motor

+ Calculating the parameters of the Steinmetz equivalent circuit from the
finite-element model

+ Implementing a defect correction algorithm for combining both models

+ Testing the multi-fidelity model for standard machine simulation runs (steady
state, start-up)

Figure 2: Magnetic flux
lines in the 3ph induction
machine.

Prerequisites

Knowledge in numerical methods, electromagnetic field simulation and electric
machines.
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