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This is a joint project between Dept. of Multi Scale Physics at the TU Delft

and the Laboratory for Transport Processes and Reactions of Prof. von Rohr at

ETH Zurich. The project addresses the combined experimental and numerical

study of turbulent flows over complex surfaces with heat transfer and distribution

of passive scalars. The final goal is to perform in parallel state-of-the-art

experiments (stereo PIV, LIF, TLC) and numerical simulations (LES, hybrid

RANS/LES, DES, RANS) for different wall configurations over a range of

Reynolds numbers and intensities of the wall heat flux and scalar emissions.

PROGRESS
Measurements of turbulent forced and mixed convection flow and heat

transfer over two-dimensional sinusoidal heated walls for 20<Re<30000 and

0<Ri<5000 have been performed at ETH Zurich. The first sets of numerical

simulations have been performed at TU Delft  - including a newly developed 4-

equation elliptic relaxation RANS model and LES with dynamical Smagorinsky

model. Comparison between experiments and results of RANS and LES (first and

second-order statistics as well as local and integral distributions of Nusselt

numbers and wall-friction coefficients) for Re=5600 demonstrated an excellent

mutual agreement, as well as with spectral DNS results from literature. Dynamical

LES have been performed for mixed convection situations at Re=20 - 2000, and

the role of the coherent structures in wall heat transfer has been analyzed.  
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