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Abstract

CFD predictions are becoming increasingly important in the design of
energy and propulsion products and have the potential to accelerate
and reduce cost of new developments. This presentation will
demonstrate that design of experiments using highly accurate first-
principles based simulations are now possible at engine scale
conditions and including operational aspects such as wear.
It will also show how physical insight relevant to designers can be
extracted from such data sets that can be exploited for further
efficiency gains. The talk will also introduce a novel machine-learning
approach that can use either high-fidelity or sparse experimental
data for CFD model development. A method relying on CFD-feedback
during closure training is presented that ensures model consistency,
i.e. that inherently produces models that perform well in the
full CFD environment. Recent progress on attempts to reduce model
training time will also be discussed.
This includes the integration of language-model based transfer
learning into the CFD model development and surrogate model-
assisted model developments.
It will be shown that closure models developed using the gene-
expression programming approach, which are interpretable and
easily implementable into CFD solvers, outperform traditional models
both for the cases they were trained on and for cases not seen before
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