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We discussed the dissimilar heat transfer control by the large-scale turbulence structure associated
with the Kelvin-Helmholtz instability by means of direct numerical simulations. We considered a
channel with the streamwise-aligned regularly distributed rib array to trigger the K-H instability and
discussed the effects of the Reynolds number and rib separation on the turbulent heat transfer. The
results show that the rib arrays allow the development of the large-scale turbulence structure
associated with the K-H instability leading to the favorable breakdown of the Reynolds analogy. It is
also found that the Reynolds analogy factor can be reasonably scaled by the ratio of the plane-averaged
velocity at the rib crest to the bulk mean velocity.
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