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Coarse-grid LES modeling based on machine-learning-based super-resolution
reconstruction of under-resolved LES flows
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This study investigated a coarse-grid subgrid-scale (SGS) model that can
maintain prediction accuracy as large-eddy simulation (LES) even when using a very coarse grid that
intentionally does not resolve some high-energy turbulent components that should be resolved as LES.

To establish the coarse-grid SGS model, we proposed a machine-learning-based pipeline model, which
connects unsupervised and supervised learning, for super-resolution reconstruction of very
coarse-grid under-resolved LES flowfields to provide effective SGS stresses for a coarse-grid LES.
The proposed coarse-grid SGS model was validated through the apriori and a posteriori tests of
turbulent channel flow.
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1 Proposed machine-learning pipeline model for super-resolution reconstruction of very coarse-grid
under-resolved LES flowfields.
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2 Predicted SGS stresses using proposed machine-learning pipeline super-resolution reconstruction
model compared with reference DNS and conventional supervised machine-learning model.
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3 Predicted mean streamwise velocity and Reynolds shear stress using proposed machine-learning-
based coarse-grid LES model compared with reference DNS and coarse-grid LES with conventional

SGS model.
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4 Instantaneous near-wall streamwise velocity distributions at y* =~ 15.
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