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Our group performs targeted experiments to 
expand understanding of turbulent boundary 
layer dynamics and uses the results to inform 
reduced-order models of the boundary layer. 
In this talk, we consider particle image 
velocimetry data from a heated, 
incompressible turbulent boundary layer at 
Reynolds number Re_tau = 910 and use an 
aero-optic sensor to identify large 
temperature gradients in the flow. Multiple 
interacting turbulent structures are identified 
as correlated to large temperature gradients 
using a projection-based conditional 
averaging approach. Reduced-order models 
of the structures and their interactions are 
created using a resolvent analysis of the 
Navier-Stokes equations. The sensitivity of 
the model to the amplitude of the component 
modes is analyzed and appropriate weights 
are identified to generate a highly-simplified 
turbulent model for aero-optic control 
applications. 
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