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Direct numerical simulations of turbulent heat transfer in a pipe were conducted to investigate
favorably dissimilar heat transfer enhancement induced by large-scale perturbations associated with
the Kelvin—Helmholtz instability. Streamwise-aligned grooves were introduced, and the effects of
groove geometry on turbulent heat transfer were examined. The results show that the grooves
increase both the skin friction coefficient and the heat transfer rate; however, the heat transfer
enhancement exceeds the friction resistance increase, resulting in favorably dissimilar heat transfer
enhancement. The effects of groove geometry (groove width and height) on the skin friction coefficient
differ from those on the heat transfer rate, indicating that the groove geometry influences the
dissimilarity between heat and momentum transport.
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