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Renormalized numerical simulation (RNS) refers to a new approach for parametriza-
tion of subgrid-scale physics in multiscale phenomena with scale-invariant character.
Here we apply RNS to the problem of modeling SGS branch drag for turbulent flow
over trees. The drag on SGS branches is modeled using a drag coefficient, which is
not known a priori due to the complexity of the flow. The drag coefficient is deter-
mined by making measurements within the simulation at resolved scales and using
dimensional analysis to downscale this information for application at sub-grid scales.
RNS is tested by comparing coarse RNS to high-resolution, branch-resolving simula-
tions. Two idealized fractal geometries are used: one with all branches aligned across
the mean flow, and one with additional branches that point upstream and downstream.
The overall drag on the tree is well-predicted by the RNS, and non-trivial differences
in drag coefficients for branches with different orientations are observed.


